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Introduction 

Automation of health care records 
has to fulfil multiple functions. The 
main requirements are: 
- Improving individual patient care 

during the clinician - patient en­
counter. 

Improving individual patient care 
by increasing organisational effi­
ciency, e.g. better communications 
between carers 
Improving administration of health 
care delivery- Billing, purchasing, 
cost effective care, planning health 
care delivery. 
Improving research and medical 
audit- collection of data, monitor­
ing patterns of care. 

Can all these functions be met within 
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Abstract: The design of the electronic medical record is becoming increasingly ~ophis­
ticated as techniques develop to improve the understanding of user requirements. Such 
techniques must develop as it becomes increasingly important to improve the use and 
uptake of such records. An outstanding question is whether the same electronic medical 
record can fulfil the requirements of users in different clinical disciplines. To evaluate 
such a requirement it is necessary to understand the different information management 
the needs of different clinical disciplines. 

Only once these differing needs are understood, will it become possible to consider 
whether a common record is feasible in terms of both data modelling and the user interface. 
This paper describes the move towards a better understanding of user requirements. It 
outlines the differences between the requirements of various disciplines and discusses 
the implications. It concentrates on the differences between the requirements for hospital 
specialists and family medicine as an example of the problems. 
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the scope of one common electronic 
medical record (EMR)? It has been 
shown that there are dangers in as­
suming one EMR can fulfil multiple 
functions [1,2]. 

The reported benefits ofthe EMR 
are increasing [3-5]. The case for 
hospital computers has not yet been 
proved, at least in the UK [6]. How­
ever, a recent report outlined the 
potential benefits (see box 1) [7]. 
These benefits could equally, with 
appropriate modifications, apply to 
primary care. Yet in primary care 
there is the beginning of evidence 
that computer systems do improve 
patient care [9,10]. Is it reasonable 
to expect that significant individual 
patient benefits can be achieved if 
we can improve the EMR? Do we 

need to have a co-ordinated, cross 
speciality approach to achieve such 
benefits? 

2. The purpose of the EMR 

The primary purpose of a medical 
record has been defined as for "direct 
patient care" [ 11 ,12]. The primary pro­
viders of "direct patient care" are cli­
nicians and thus we need to under­
stand their requirements before we 
can consider a multi-disciplinary EMR. 
One over-riding requirement is that 
clinicians need information resources 
at the point of care [13]. 

The term clinician encompasses 
many different specialities, medical, 
nursing and para medical. In the past 
these disciplines have been seen as 
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separate with similar but different 
requirements. However the boundaries 
between traditionally distinct areas of 
health care are becoming blurred. There 
is increasing use of team approaches to 
patient care. Shared care is often con­
sidered to be a cost effective way of 
improving patient care. This has been 
facilitated by the increasing trend to 
move care into the community where it 
is considered to be more acceptable to 
patients and cheaper than expensive use 
ofhospital facilities. 

the requirements of hospital doctors 
and primary care physicians. How­
ever I believe the same principles ap­
ply to all clinical disciplines. 

3. Understanding Various 
Needs 

Information infrastructures are a 
fundamental enabling factor in this 
change in health care delivery. Do the 
new paradigms mean that a common 
electronic medical record has to be 
produced which will suit everyone? 

It is important to try to understand 
the nature of the work performed by 
different clinical users and the envi­
ronments within which they function if 
we are to understand their require­
ments. 

Technology can, of course, change 
the way in which people work. How­
ever, we will fail to provide appropriate 
systems if we assume that health care 
delivery and working patterns must 
change to fit what we design. In de­
signing systems, false assumptions 
have been made about how people and 
procedures work [14]. 

In the traditional model the medical 
records used by, for example, hospital 
doctors have significant differences 
from those used by primary care phy­
stctans. 

I shall concentrate in this review on 
considering the differences between 

We have not yet learned to repre­
sent computer based medical in forma-

Box I- Benefits of improved hospital information management 

Clinical activity Direct clinical benefits 0 ther benefits 
Referral or attendance at • Easier access to • Links to past 
accident and emergency history, drug attendances 
department interactions, current Single entry of patient 

treatment characteristics 
• Improved clinic 

organisation 
Outpatient clinic • Easier access to • Reliable tracking of 

clinical records notes 
(history, drug • Improved management 
interactions, treatment, of appointments, 
old letters and waiting lists 
summaries, radiology • Faster response to 
and laboratory results) patient's queries 

• Easier production of 
clinic letters for 
genera! practitioner 

Admission and inpatient • Easier access to • Improved bed and 
stay records waiting list 

• Support for practice management 
guidelines • Better management of 
Faster reporting of resources (theatres, 
tests and procedures etc.) 

• Tracking of patients 
Discharge • Faster, easier, more • Earlier discharge 

structured discharge planning and 
summary (benefits documentation 
community health • Easier production of 
workers) statistics 

• Reliable data for • M ore efficient 
clinical audit contracting 

Ad apted fr·)ffi the Aud it Commissio n report by Wyall L l81 
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tion in a form that seems intuitive to 
physicians [15,16]. There seems to be 
a tendency to investigate how users 
cope with existing interfaces or try to 
evaluate the individual tasks they per­
form without considering the holistic 
nature of their tasks. Much of the 
published work describes clinician's 
interaction with existing academic or 
service systems. Thus the results are 
often affected by the constraints of the 
interface. Most of the problems with 
clinicians use of coding [8] reflect the 
design of the system or the coding 
systems used. More appropriate imple­
mentations have elicited different re­
sults[17] Krushniruks paper tested a 
system that used formalised data entry 
templates for guiding the user through 
the data collection process. The re­
sults are well thought out and valid but 
only for a system that uses formal data 
entry templates. Do we know that 
such systems, logical to computer sci­
entists, actually fit with clinicians 
needs? Would a more open structure 
[18] have produced different results? 

Examples of classical design prob­
lems include [ 19]: 
- Inconsistency: for example, a single 

key had variable functions depend­
ing on the context. 

- Poor screen design: a common fault 
is the use of too many windows and 
too many menus causing user dis­
orientation. 
Insufficient navigation control: us­
ers are often not given appropriate 
control over how to access various 
screens 

- Important procedures are difficult 
to access: The difficulty in utilising 
important facilities illustrates a mis­
understanding of user priorities and 
the importance of the concept of a 
narrative (see below). 

4. Differences in User 
Requirements 

There do appear to be significant 
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differences in the way hospital spe­
cialists work compared to family phy­
sicians [20-22]. 

4.1 Episodes of Care 
In family medicine there is a rea­

sonably clear view of a patient centred 
episode [23]. However, episodes of­
ten have different meanings within 
hospitals. For example, the finished 
consultant episode (FCE), is an admin­
istrative concept in the UK Health 
Service. Also there will be differences 
in the definition of an episode or a 
problem, according to the specialist 
involved. A surgeon is likely to look on 
an episode as being a fairly short -lived 
entity with a defined beginning and 
end. A geriatrician or a physician will 
consider a more long term, multi-fac­
eted episode. 

4.2 Problems 
Specialists do not see the need for 

managing all of a patient's problems in 
the same holistic way as family physi­
cians. They prefer the concept of a 
series of diagnoses, relevant to that 
attendance, some of which are prob­
lems and some of which are not. Thus 
they have less desire for a record that 
displays a POMR showing the context 
of each item. 

4.3 Open versus Structured Data 
Entry 

Specialists and their staff are much 
more used to filling in forms than fam­
ily physicians who are more used to 
free text records. There is more em­
phasis on "rote clerking" in hospital 
activity. 

4.4 Decision Support 
Different expertise and experience 

require different methods of support. 
The benefits that come from Decision 
Support mechanisms for family physi­
cians may be less appropriate to spe­
cialists. Some specialists may accept 
computer help for junior staff and for 
nurses, but they do not necessarily 
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appreciate that they sometimes need 
help. Junior hospital doctors have more 
problems by not knowing who or how 
to contact someone to get a task done. 
The value of the experienced ward 
sister who tells the houseman/intern -
"phone 2323 and ask for Imaging" is 
tmmense. 

4.5 Mobility 
One of the constraints to hospital 

clinical computing is the peripatetic 
nature of hospital work. Family physi­
cians spend most of their time sitting in 
front of one desk, although they do 
carry out home visits. An EMR that is 
to be universally acceptable has to be 
available wherever users register, in 
their own default view (see below). 

4.6 Order Entry and Tracking 
Order entry is a more vital process 

for hospital doctors than family physi­
cians. One of the main advantages in 
hospital has been the ability to track 
investigations. It shows where an 
investigation was at any point in time, 
and therefore saves the need to chase 
an investigation. All the results were 
available in an easily assimilatable form 
[24]. This is importantto family physi­
cians but less so. 

4.7 Different Disease Patterns 
Hospital doctors tend to see a highly 

selected group of patients and there­
fore the incidence of any particular 
condition is at variance with the inci­
dence experienced by family practitio­
ners who deal with an entirely differ­
ent population base. Any system that 
relies on the problems of disease pre­
senting to hospital clinicians will pro­
duce answers that are appropriate to 
the selected hospital population. This 
will be different to that experienced by 
clinicians in the community. For ex­
ample, using the expert system QMR, 
the symptoms of cough, headache and 
jaundice suggest a possibility ofQ Fever, 
a disease which is unlikely to be relevant 
to a family physician in the Netherlands. 

Review Paper 

4.8 The Differing Diagnostic 
Approaches 

Family physicians deal with known 
patients, often with trivial complaints, on 
a frequent and recurring basis. Hospital 
doctors deal with selected patients, more 
likely to have significant disease, on a 
one off basis. Family Practitioners also 
have to cover the whole range of physi­
cal and psycho-social disease. Hospital 
doctors specialise ~ a particular disci­
pline. Asaresult,farnilyphysician'sare 
trained to work ina 'hypothetico-deduc­
tive' manner [25-27]. This allows for 
quick decisions based on a number of 
clues. These decisions, or hypotheses, 
are then tested to prove or disprove 
their validity. This proofing process 
can take place over repeated visits 
over a longer period of time. Hospital 
doctors tend to work according to pre­
defined algorithms- exploring the prob­
lem in a logical and structured manner 
by eliminating possibilities to obtain a 
preferred differential diagnosis. 

Hospital doctors will tend towards 
reaching adefmitive working diagnosis. 
Family physician's are trained not to 
strive to reach a defmite diagnosis, but 
merely a management plan that may not 
include an actual diagnosis. 

4.9 The Scope of Medical 
Knowledge 

EMR systems for family physicians 
will have to cope with the whole range 
of physical and psycho-social condi­
tions. The emphasis will need to be on 
highlighting probabilities rather than 
confrrming diagnosis. Hospital doctors 
will require more in depth, but special­
ity limited systems, which help towards 
arriving at a differential diagnosis. 

4.10 The Differing Emphasis on 
Chronic Disease Management and 
Health Promotion 

Hospital doctors are only concerned 
with the speciality in which they prac­
tice. Thus the neurologist will be inter­
ested in management of epilepsy, but 
would not be concerned, in the same 
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depth, about that same patient's prob- . utes to the frequently reported lack of 
lemofasthma.Familyphysicianshave · success encountered when attempts 
the need to simultaneously monitor all are made to transfer a "standard medi­
the diseases from which the patient cal record" from one environment to 
may suffer. Their "gatekeeper" role another [30]. 
produces the need to continually moni- The European Standards for the 
tor the quantity and quality of care their architecture of the healthcare record 
patients are receiving from the health had to resort to vague descriptions 
care system. Any health promotion such as "health care record complexes" 
offered by hospital doctors tends to be to avoid the plethora of existing de­
unstructured and patchy. Family scriptions [31]. 
physician's have specific responsibil- The individualistic nature of medical 
ity for providing on-going health pro- practice makes consensus hard [32]. 
motion concerning all aspects of the Clinicians vary widely between them­
patient's lifestyle. selves and between the way they func-

5. The Differences between 
Hospital Systems and Family 
Physician Systems 

Reviews of hospital computing [28] 
. described a different emphasis when 
discussing hospital and family physi­
cian systems. Hospital systems are 
described as relating to communicat­
ing between staff within the hospital 
and administrative activities. The fam­
ily physician systems concentrated on 
describing an individual patient record. 
Indeed, much of the emphasis in pub­
lished work is the communications 
potential for hospital computer sys­
tems [22]. The development offamily 
doctor systems has been clinically led 
by the physicians themselves. Hospital 
systems have tended to be driven by 
the administrative functions 

It is also true [29] that records kept 
by family physicians are less detailed 
and more pragmatic than those usually 
maintained by specialists. Therefore, 
because of the quantity of information 
involved, the step to computerised re­
cording is much more difficult to take 
for specialists. 

It has been argued that the wide 
range of definitions such as record, 
chart, card or dossier, reflect an ac­
tual difference in the way physicians 
practice. Perhaps the idiosyncratic 
view of different disciplines contrib-
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tion at various times under apparently 
the same circumstances. 

6. Can One Record Suffice? 

Considering all these differences it 
may be that one computerised patient 
record could not cope with such differ­
ences [33]. 

Computer systems that have been 
developed to help doctors have not 
been widely used, perhaps because 
they have not been developed to meet 
doctors needs [34]. It is common in 
Medical Informatics for a patient's 
medical record to be constrained ei­
ther by a too rigid underlying model or 
by a supplier's workstation [2]. 

Techniques, such as cognitive com­
puter based video analysis with "think 
aloud" protocols, have shown us much 
about the need to tailor data entry 
mechanisms to fit user requirements. 
[15,35]. In particular it seems to help 
us with the problems of combining 
controlled data entry using medical 
vocabularies to ensure consistency of 
data with the free format recording 
that feels more intuitive to clinicians 
[18]. Analysis of user requirements 
for data entry does seem to be cross 
disciplined [36]. However this work 
does not seem to have progressed 
towards issues related to data display. 

The Institute of Medicine report 
[37] envisioned a virtual patient record 

that would encompass many providers 
and medical specialities in order to 
provide a multi-provider, rri.ulti-speci~ 
ality longitudinal patent record. 

The five levels of the Electronic 
Health Record as defined by the Medi­
cal Records Institute [38] describe the 
development of the medical record in 
terms of comprehensiveness and lev­
els of functionality. It assumes that the 
structural concepts are common to all 
users. If this is to be the aim of a 
complete Electronic Health Record 
(level 5) then we need to ensure we 
understand all the requirements of all 
the potential users to see if one patient 
record structure will suffice. If not, we 
may well have a common underlying) 
database structure but a user interface 
that rna}' be radically different for dif­
ferent specialities. 

7. The Story of the Medical 
Record · 

If the EMR is to be intuitive and not 
intrusive in the clinician-patient inter­
action it ~eeds to represent patients as 
they are seen by clinicians, not just a 
list of data items. The manner in which 
the data items are displayed should 
represent disease and problems that 
are understood by the clinical user. 
The details of a patient's medical notes 
form part of a story. That is how 
clinicians know them and thus the 
record should "tell" the story. It is not 
sufficient for all the data just to be 
contained in various modules of the 
record. There needs to be a method of 
display which presents all the data in a 
meaningful way, as in a story. In a 
story, one does not expect to have to 
jump from chapter to chapter to cope 
with the flow of the narrative [18]. 

Narrative is at the heart of clinic~ 
decision making, medicine's relation tq 
story is as old as the first case history 
[30]. A clinician may find it helpful 
for the EMR to prompt informatioq 
or propose actions. However the 
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·- ician's primary function is to as-
. ate the available information and 

, n use their experience and intelli­
ence to derive a conclusion for the 
- . efit of the individual patient. 

Clinicians deal in discourse [39]. 
owever the differences between or-
·nary discourse, as used during the 
linician patient interaction and scien­
. c discourse, used for factual rna­
. pulation, have been ignored in many 

R designs. It may be true that 
inion, belief and feelings can never 

be represented as data within the EMR. 
In which case we have to accept that 
the EMR will always be a mixture of 
standardised data and free text if it is to 
represent reality. 

Is the story different for different 

clinicians? 
Do hospital clinicians see the story 
as a series of distinct types of infor­
mation which they link via their 
thought process? 

- Do primary care physicians look at 
the story as a cohesive, patient 
related, whole where every item is 
seen in its contextual and chrono­
logical place? 
Is it true that to a hospital clinician 

consultation notes (progress notes) 
are just another element of the 
record? 

- Are, to a family physician, such 
notes the main story and the ele­
ments just appendages? 

Although there has been much em­
phasis on the appendages in many 
systems all clinicians function by opin­
ion and feelings, albeit informed by the 
factual appendages. We therefore ig­
nore this concept of a story at our peril. 
Is there a danger that physicians will 
become used to just seeing a disjointed 
story and what will be lost ifthey do? 
Will it further the move towards imper­
sonal medicine [40]? 

8. The Data Model 

Van Ginneken [41] describes how 
one model can fit for multiple speciali­
ties. However these are all hospital 
specialities that have the same basic 
needs. The underlying data model for 
specialists has been suggested as based 
on two main principles: 

There must be a mother record 
that is easily extended with sub-

part of 
this 
problem 

Problem· 

Asthma 

lligure 1 Illustration of many links between entries in the EMR 
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part of 
this 
episode 
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records, each fulfilling the require­
ments of a specific domain . 

The structure must support the flex­
ible consultation, efficient data entry, 
data analysis and decision support. 
Even though every specialist has his 
domain he may always be confronted 
with findings outside his field of ex­
pertise. 

Whereas the sub-records are de­
signed to meet the needs within a 
specific domain or research protocol, 
the mother record is intended to pro­
vide the possibility to record any find­
ings for which no explicit sub-record 
has been created. 

There seems no reason why the 
work on data modelling. across multiple 
specialities could not be extended to 
virtually all of medical computing. It 
will require additions such as mecha­
nisms for handling the different mean­
ings of concepts such as an episode. 

8.1 Episodes of Care 
Ways of coping with this multiple 

use of the term episode have been 
suggested [ 42] : The author describes 
the common elements of an episode 
wherever the term is used as: 
- Episodes are chronological entities 

- periods of time with a start point 
and an end point 

- Episodes may repeat 
- Episodes delineate sections oflarger 

concepts 
- Within the context of the patient's 

record, episodes are a useful way 
to group notes and so subdivide 
(structure) the record. 

- Episodes are made up of a number 
of Patient Encounters. 

- The commencement of episodes is 
often an explicit event that is easy 
to capture on a computer. (The 
completion of an episode is often 
much less explicit). 

He then describes a relationship 
that copes with multiple types of epi­
sode. An example is in Fig 1. 
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9. A Standard Approach to 
Data Entry 

Many systems are designed to use 
structured data entry templates. These 
can be inflexible in the wide variety of 
user activities. However, unstructured 
data entry, particularly with extensive 
use of free text, can result in data that 
is of little value for analysis and pro­
cessing. There is a tension between 
controlled data entry that suits the 
computer and free format data entry 
that suits the user [ 18]. 

Van Ginneken [43] describes part 
of this conundrum as using direct and 
indirect models. The direct model 
involves a direct mapping of items on 
the data entry and attributes in the 
tables of a relational database. The 
difficulty with this approach is that in 
medicine, with its variety of speciali­
ties and physician preferences, a huge 
number of screens and tables will be 
necessary to tailor applications to their 
users. The indirect model, often used 
with knowledge driven data entry, 
has screens dynamically created on 
the basis of a controlled vocabulary 
and user input. This can be achieved 
by storing findings as instantiations 
of concepts. However, retrieval in 
the indirect model is not as straight­
forward as patient data cannot be 
directly browsed in a meaningful 
way. The indirect model should only 
be used when the advantage of flex­
ibility outweighs the disadvantages 
with respect to retrieval. The direct 
model would result in the building of 
large numbers of screens covering 
all possible findings for all speciali­
ties in detail. This would be cumber­
some if it was the only means of data 
entry . Therefore, both approaches 
have their benefits and a combined 
approach within one system is more 
likely to be effective than either ap­
proach alone. The addition of free 
text input to cope with normal dis­
course provides a global model for 
all disciplines. 
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I Appendicitis 

Contraception 

1992 1993 1994 1995 1996 
Figure 2: A timeline approach. The horizontal lines represent the problems and the blocks the 
episodes 

10. Different Views on the 
Same Data 

Nygren [44] made itexplicitthatitis 
importanttopresentdatain various views 
each suitable for performing one or more 
specific tasks. The EMR can never 
know in advance which clinical ques­
tions the physician wants to answer. 
Therefore the default view of the data 
should be based on the anticipation of 
what the physician is most likely to see . . 
From there the physician should be able 
to call forotherviews efficiently depend­
ing on his needs. 

The need for clinical data to· have a 
consistent structure in the electronic 
record is becoming more widely un­
derstood. The clinician-information 
interface embraces the cognitive, ana­
lytical and decision processes that the 
clinician will need to undergo to cap­
ture clinical data in a structured, mean­
ingful and analysable form [16]. 

It seems reasonable to assume that 
differentclinicaldisciplinesrequiredif­
ferent views of the same data. At its 
simplest level a hospital specialist will ' 
require extreme detail within a particu­
lar domain. A family physician will 
require a broader view of the total 
patient. However the underlying data 
is the same and what is required is a 
difference in the filtering mechanisms 
used for displaying such data. 

It is not sufficient just to re-display 

the data iQ the form in which it was 
entered. The purpose of collecting 
data is to build a story of the patient 
record. That story cannot be told in 
only one way. It will be different 
according to the users needs. 
- Sometimes a clinician will just want 

to be able to see type - specific 
data such as all laboratory results. 

- Sometimes they will want to be 
able to examine the patient's prob­
lems with contextually linked data. 

- Sometimes they will want to be 
able to see a chronological picture 
to determine patients' progress. 

Data displayed as a long list is usu-
ally meaningless. Not only should the 
story be extracted in terms of linking 
textual items data together, e.g., the 
POMR, but it is also important to use 
the facilities of computer systems to 
display the data by graphical means. 
This allows two functions that provid~ 
"added value" [ 45]. 

The first is the graphical display of 
numerical data. This is fairly well de­
scribed and can show patterns and 
trends within the patient's history. Thus 
it is possible to see changes in blood 
pressure level related to medication 
items. Even here it is important to take 
a holistic approach as a whole series of 
graphical charts does not r;tecessaril~ 
provide a better picture. Howeverther~ 
are problems with the mixing of graphed 
numerical information in one view that 
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still needs further exploration [ 46]. 
The other function that is just begin­

Iring to be explored is the concept of 
graphing textual information on a timed 
basis. This timeline/lifeline approach 
)Jas been described in several papers 
(23,47]. Figure 2 allows one to see the 
inter-relationships between various 
problems that the patient has experi­
enced. The suggestion is that if this is 
overlaid with numerical graphical in­
formation a better view of the patient's 
real experiences can be obtained. It is 
hoped that this will allow patterns and 
trends to be elicited visually. However 
there is still much more work to do. 

Conclusion 

The user requirements for different 
disciplines have significant similarities. 
A global data model should be pos­
sible. The user interface needs to be 
powerful and flexible enough to pro­
vide different views of the data for 
different users. This requires a bal­
ance between controlled and free form 
data entry. 
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