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Chapter 1, Introduction & Background

1 Introduction and Background
1.1 The Objective

The objective of this project was to study the area of generic transfer of

comprehensive medical data.

The work presented in this thesis had as its main premise the belief that generic
transfer of comprehensive medical data will help towards the goal of better healthcare
particularly in an environment of shared care. It studied the main methods of data
transfer available at present, and as a result carried out an 1n depth review of one such
method adopted by the National Health Service (NHS). Criticism of this method was
made. These criticisms lead on to the development of an alternative method of generic
data transfer based on an emerging European standard for the storage of medical data.
This in turn led on to the consideration of data in legacy systems. Finally, an

evaluation of the developed method was undertaken.

1.2 Setting the Scene
The use of computers in everyday life has become ever more prevalent over the last

ten years. The average computer on the office desk has thousands of times more
processing power than was available to the scientists who put man on the moon.
However man is still struggling to harness this power to store and manipulate

healthcare information effectively.

Despite the huge expenditure on information systems in the NHS the information
avallable remains poor [Holl94]. It has become increasingly obvious over the last few
years that standards need to be introduced into healthcare computing to exploit the
large amount of information that healthcare related systems hold. A key to th?
exploitation of such information is the communication of the underlying data 1n a
generic format that all electronic information systems can understand. At present there
are many independent methods of passing data. These are generally point-to-point

transfers and are specific to the pariicular medical information systems on which the
data is recorded.

The interchange of electronic data between different sites was at first seen, by
Institutions, as a means to gain advantage over competitors [Grah94]. There may have
been some short term gain from this but in reality the exchange of information

electronically has to be viewed as collaborating with partners to capitalise on the
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reduction of areas such as operational costs. In order to exploit this kind of data
transfer fully it needs the co-operation of all parties that are involved in it. This has
become even more apparent as non-profit making organisations, such as the NHS,
have started to utilise electronic data transfer.

Although no study has been carried out in Europe to evaluate the amount of money
saved by communicating health data electronically one has been undertaken 1n
America. The results show that an estimated saving of 30 mllion dollars i1s accrued
every year [Hosp95]. This highlights just one of the areas of savings that can be made.
It is envisaged that the use of electronic messaging techniques for the transfer of data

will improve patient care by providing the means whereby information about patients

1s available when and where 1t 1s needed [Hosp93].

The NHS has started to adopt structured messaging techniques as part of a global

strategy in the form of the NHS-wide network [Im&t94]. The overriding objective of
the NHS-wide data networking strategy is to ensure that 90% of NHS organisations
are able to exchange data electronically if required. Although there is defined an
overall strategy, the tactics used to achieve this goal appear to be fragmented, with
several localised projects being carried out in each region [Im&t94]. In many cases
these projects are re-inventing the wheel, consequently wasting money, resulting in
the same work being carried out which cannot be integrated into a single common

architecture without a great deal more work.

1.2.1 Why EDI i1s Needed

To gain the maximum benefit from existing Healthcare data it needs to be available to
the practitioners, researches and managers that can use it most effectively. Due to the
nature of primary and secondary care within this country these practitioners are likely
to be in separate institutions, which means that the medical information needs to be
transported. The quickest way to facilitate this is to store this information in an
clectronic format and transfer the data using a communication infrastructure,

irrespective of whether this is by landlines or via radio signals.

1.2.1.1 The Human Factor

It 1s a fact of life that the world in which we live today people are becoming more

mobile, travelling further and expecting faster service in every aspect of living. As a
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result of this the systems that are in place for the provision of medical information
have become outdated and inadequate. The days of storing patient information 1n
Lloyd George envelopes and sending medical information by post will shortly be
gone. Information is needed in the main at the point of care of a patient. Whether this
1s for a patient that has become ill while on a business trip to the opposite side of the
world, away from their medical notes, or for a patient who is undergoing treatment at
different institutions of care. This means that methods of storing and communicating

electronic data have to be in place as the world becomes progressively smaller.

Many of the early systems that provided transfer of data required human intervention,
which has been viewed as a disadvantage [Kay93]. To encourage the use of data

exchange systems that can be of use to medical staff, systems will be required to have
little or no manual intervention, Systems must fit neatly into the workflow and not
discourage use by being overly labour intensive. If this is not adhered to then there
will be a resistance to change that could result in systems not being used. The quality
of the data that is being received also has to be reliable before staff will be confident

in using such systems [Dix098]. These are very real human issues that have to be
addressed.

1.2.1.2 Epidemiological Issues

The aggregation of patient healthcare information for epidemiological studies to

predict trends in illnesses and research in to the causes of diseases is another area that
will benefit from the exploitation of data transfer in a generic way.

1.2.2 Potential Problems

Computerisation of different areas in the past has shown that commercial interests

have been served by keeping systems developed in isolation.

“There is little or no standardisation of the record structure between systems; indeed

incompatibility has in some instances been deliberately sought to protect a share of
the market” [GEHR9S, p26]

The most popular system (often provided by the company with the best advertising
department) then becomes the leader, forcing de facto standardisation through
marketing e.g. IBM with respect to hardware standardisation and Microsoft with

respect to software. The commercial interests of other solution providers then become
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best served by conformance with this de facto standard. However, in the interests of
better healthcare, standards should be arrived at by consensus rather than led by
market forces. This may be forced by legislation or encouraged by national bodies
such as the NHS. With guidelines like the Requirements for Accreditation [RFA9S],

produced by the NHS in the UK, that defines requirements to which electronic
healthcare systems have to conform. Another scheme introduced by the NHS is

Information for Health [Lang98], whose aims include delivering:
e “lfelong Electronic Health Records for every person in the country™,

e “integrated care for patients through GPs, hospitals and community services

sharing information across the NHS information highway”.

1.2.2.1 Capturing Patient Data

Data 1s being transferred between systems for a variety of reasons and in a variety of
ways. Without an underlying information model, there is a danger of compromised

integrity. The main problem areas are outlined below.

Take the example where a healthcare information system has recorded the following

data during an encounter with the patient:

Weight : 76 kg
Blood Pressure : 120/80

Tumour
Size : 3 cm

Location: Lower Abdomen

Table 1

It may be thought that size or location of tumour could be transferred to another site as

part of an agreed data set. A number of systems and projects have attempted to
achieve this by such means as:

* writing asingle piece of text to a file

When the sender and recipient have agreed the item of data to be transferred and
its position in the file, the name of the item (size of tumour) may or may not be

sent with its value. Often the units (cm) will not be specifically sent but be
assumed by default.

10
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If this 1s done on a regular basis and the sender/recipient changes any of these data
(such as units) without prior modification of the process at both ends the data can
be open to potentially dangerous misinterpretation. For instance, a tumour of size

3 cm is very different from a tumour of size 3 inches.

A further problem may arise as a result of this item of data having been taken out
of its immediate context. Other information such as weight and blood pressure
that may not be relevant to the sender or recipient at the time may become of vital

1mportance in relation to other observations.

Additional facts such as when the data were observed, who was responsible for
the data and where they originated may later prove to be important for example in

a case of litigation.

capturing the value on screen

#-F'\

In capturing data via screen dumps, there is a possibility, particularly with non-
GUI based systems, of locating the required items name on the screen display
generated by the system. This may well rely on the data to be captured remaining
in precisely the same place relevant to some other data on the screen or on
interpreting the screen representation of the name. As in the case of writing data
straight to a file, the context will almost certainly be lost, indeed it may be
difficult to determine in this way what that context was and thus there is further

opportunity to cause loss of integrity. Capturing the data automatically as it is sent
to a hard-copy device also exhibits all these problems.

e-mailing the value

This 1s slightly better but by no means complete. For instance, it is possible to
record automatically the date and time it was sent as well as who sent it. The data

extracted for use in the e-mail is liable to exhibit the faults already explained.
How 1s the data extracted for sending via e-mail and how is it integrated into the
receiving system? If this is performed automatically, where does the responsibility

lie? [Dix098] Manual re-keying is open to the possible introduction of errors.

use of structured but inflexible transfer protocol e.g. EDIFACT, HL7, ASTM1238

Obviously this is an improvement as it includes the attributes needed at any

particular time and encourages the recording of contextual information where it

11
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conforms to the prescribed protocol. The use of recognised codes reduces the

chance of misinterpretation of data. The transfer protocol may also include some

mechanisms for security however there are several drawbacks, such as:

— the prescriptiveness of the messages [Elli96a] where only the items that have
been determined in advance can be transferred between cooperating sites, this
is discussed in more detail in Chapter 2. This leaves open the possibility of

vital information and/or vital context being lost

— message types can only be adapted or extended after a lengthy process of

consultation, in an environment of constant change [Elli96a]
— as with e-mail, how is the data captured and retrieved?

Another recording system to consider is the paper based one. Paper notes contain a
wealth of information, but in order to use the information to its potential, the full
richness of the data needs to be recorded electronically. Any system that attempts to
do this via inadequate methods will again be subject to problems. For example, the
paper information could be kept as scanned images but this does not allow the data to
be used or processed. It is no more accessible than when on the printed page. Optical
Character Recognition (OCR) software does allow the conversion of a scanned page
to text. However, unless 100% reliability in conversion can be guaranteed, the quality
of the captured data must be questionable. Even if capture can be guaranteed to be
100%, the relationships of the text (i.e. its semantics) will still be absent.

Natural Language Processing (NLP) holds out the prospect of being able to convert
free text and even speech to a structured form in real time - combining freedom of
expression for users with structured database storage. Pre-defined dictionaries are
used to allow automatic indexing of tracts of free text. NLP is likely to be useful first
in information retrieval. The arguments in favour of NLP are strong but at present
NLP requires much processing and at this stage of development is probably not really

an alternative to structured storage.

Interlingua - an artificial language between natural language and coding systems to
manage translation between pairs of languages - has been suggested by some authors
as a possible way forward [Gang92]. This concept is not yet fully developed -
although should be kept under review. For example, groups such as Galen [Rect95]
are working towards the possibility of exchanging data while retaining maximal

12
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expressive power and correct reflection of meaning - via a formal representation of

medical data and knowledge to serve as an interlingua.

The problems listed in these examples are not minor nuisances that can be corrected
casily, but fundamental obstacles to the integrity and reliability of the data being
turned mto useful information and knowledge about the patient and subsequently
transferred between different parties. Since data needs to be maintained for a
considerable period of time (up to periods in excess of 100 years), it is essential that
integrity be maintained in order that the data remain of use. This puts the ad hoc
methods into perspective.

It has been shown that none of these methods are adequate for the transfer of existing
data [Elli9a]. Consequently, they will be entirely unsuitable for integration of data
into the medical records of the future [Elli97].

1.2.2.2 Communicating Incorrectly

It could be argued that communicating data incorrectly is worse than not being able to
exchange information in the first place, as this could lead to an incorrect diagnosis
being made or artificially skewing a trend. Methods have to be set up and maintained
that ensure the integrity of the data that is to be transferred at all times.

1.2.2.3 Additional Information

In addition to the importance of healthcare data being stored correctly on an
information system it is vital that the information held can be traced to a clinician

taking responsibility for that particular entry. As well as the data being attributed to
the author extra information should be recorded with the entry, such as the date and
time it was recorded. This contextual information will also have to be transferred

whenever the associated data entry is communicated.

It 1s important also that any amendments to entries in the patient record be recorded.
For example when somebody corrects a mistake that they have made whilst entering
the data the original entry must always be available to the clinicians who have access
to that data. The contextual information and related information is also important

from a litigation point of view. Again this information should be communicated at all
times [Dix098].

13
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1.3 Messaging Formats
There exist many different messaging formats for the exchange of data. These are

explored more thoroughly in later chapters, however a brief overview is given in this

section serving as an introduction.

1.3.1 Exchange Formats and Interoperability

Two basic methods for the facilitation of data transfer are Exchange Formats and
Interoperability. These methods of data transfer can be compared to asynchronous and
synchronous exchange. Exchange formats are used where there is normally some
intervention in the actual transfer of data such as triggering off the modules for

exchange 1.e. when an asynchronous connection has been made. Interoperability can
describe the communication of data when no intervention is needed. When a

synchronous connection has been made. However, interoperability may also be

asynchronous.

1.4 Legacy Upgrades
With the introduction of standards both for storage and transfer of data consideration

will have to be given to data that is held in existing systems, or legacy systems, so that
the data will be conformant to the standards that are being introduced. Issues that have

to be faced include: How to transfer data between legacy systems and standards based

systems, how to add contextual information to the already stored data, how to make
sure that the data will not be retrospectively changed at any point in time.

1.5 The Way Ahead

At the time research on this thesis was undertaken the Good European Health Record
(GEHR) project had produced a model for the storage of healthcare data. The Comité
Européen de Normalisation (CEN) were just starting work on the definition of a

standard healthcare architecture and work was in an embryonic stage. CEN were
taking on board the ideas of GEHR. The International Standards Organisation (ISO)
was also just starting to take an interest in the area. At this stage work on the actual

transfer of the held data was yet to be embarked upon at an International level.

Health information systems will need to be based on standards for medical record
architectures, such as those produced by organisations like CEN and ISO, and it will
be vital to have an adequate underlying information model. In the wider healthcare

context there is a multitude of users using different applications, storage modalities
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and computer platforms (hardware and operating systems). The applications reflect
many views and uses of information. It is important that the structure of the
underlying information is modelled rather than any particular view of it. The data may
be viewed in an infinity of ways but the underlying information structure will remain
the same. By using a standard information model for healthcare, the data will be
distinct and separable from the applications that use it. Any attempt to define a
standard medical record architecture must be able to accommodate the current growth
towards systematisation of medical knowledge. It must support all the processes of

chinical care and requirements for access to information, taking into account the wider

needs for communication.

Clinical data contains a wide diversity of data types and apparently simple elements
of healthcare information can at times require quite complex recording structures
[GEHR92 ch. 5, GEHR95 ch. 3]. The range of methods for conveying information is
not static and indeed will evolve as medicine itself progresses. The GEHR
architecture provides for the recording of data of any type (from coded text to
multimedia) for any observation as required by the clinician at the time of recording.
Many classification systems are used in healthcare and a shared healthcare record
must allow the use of any or all of these. This includes the case of integrating existing
data on less flexible systems into those of the future.

Systems of the future will have to be comprehensive, portable and communicable as
we go towards the 21st century.
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Chapter 2
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2 EDIFACT

2.1 Introduction
This chapter takes an in depth view of an exchange format for the transfer of data.

This exchange format is the Electronic Data Interchange for Administration,
Commerce and Transport (EDIFACT) standard, which was adopted by the NHS for
the transfer of medically related data. One particular NHS EDIFACT message is

studied and conclusions drawn that relate to all NHS messages in general.

The chapter then moves on to looking at using EDIFACT as the transfer syntax for
transmitting data based on the GEHR Object Model (see chapter 4.4). Conclusions are
drawn and finally a header message containing contextual information about data

being transferred is defined using the EDIFACT syntax.

2.2 EDIOverview
“EDI, Electronic Data Interchange, is the interchange of standard formatted data

between the computer application systems of trading partners, with minimal manual

intervention.” [Ecde91]

EDI aims to dislodge the paper trading cycle between business partners and instead
incorporate transactions electronically. The benefits of this are the reduction of high
operating costs, the saving on time and a much reduced error rate in transferred data

with comparison to the paper trading cycle [Eced91].

Several EDI standards have been developed over the last few years. However there is
now a move towards the single standard, EDIFACT (ISO 9735). EDIFACT, as has
already been explained, is an acronym for Electronic Data Interchange For
Administration, Commerce and Transport. This is an international standard format for

the interchange of data; it helps to overcome the complications that can easily arise

when a non-standard message passing approach is used.

Standards are necessary within EDI to provide a suitable means of communication
that every system can understand. Without a common language there is chaos. As
there are so many ways of transferring data it may be costly and time consuming to
Interpret those messages in different formats. A different interpreter would be needed
for each different form of data transfer. Between small numbers of trading partners
this may be an acceptable way in which to work. However, with progressively more

partners, the conversion process becomes unmanageable.
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Figure 1, below, shows the number of transfers of different data translations between

five partners each using a different form of data transmission.

A circle represents a

trading partner,

\___ The lines represent

communication

between partners.

Figure 1

Assuming that the format for sending information and receiving it is different. There
could be as much as twenty different conversions taking place between five partners.
The general equation for calculating the number of conversions taking place between

n partners 1s shown below

x=n-]
2( z x) Where n is the number of partners
x=]

It can be seen from this that with one hundred partners the number of conversions
becomes very large. Bearing in mind the thousands of partners involved in modem

commerce, the scale of the problem becomes apparent.

However with one common interpreter it would become less time consuming, less

expensive and less confusing to transfer data. This is shown in Figure 2.
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As can be seen from the diagram, each partner only has to interpret data in one
format.

Figure 2

The EDIFACT standard consists of a grammar (syntax and rules for structuring the
data) and a vocabulary. The vocabulary is contained in directories that take the

following format:-
Data Elements

Segments
Messages

After much consultation with the NHS, professional and commercial organisations,
the NHS Management Executive decided to adopt EDIFACT as the NHS standard for
the electronic format for the exchange of structured messages [Dohl92]. This standard
has been adopted for information exchange between the NHS and external

organisations as well as internally,

2.3 EDIFACT Structure
2.3.1 EDIFACT in Detail

This section introduces the construction, terminology and definitions associated with
the EDIFACT format for data transfer. It is essential to understand the format in order
to design and implement EDIFACT messages. The EDIFACT interchange can be

represented as a hierarchical structure. Figure 3 shows its components and their
relationship with each other.
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Figure 3

Each part of the interchange is considered separately within this section.

2.3.2 Data Elements

At the very lowest level of a message are the data elements. They are the smallest part
of an EDIFACT interchange. Data elements identify an individual field or item of

data designed for a specific purpose, such as a unit price or measurement.

There are two types of data element that can be described within a message. These
are: -
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o Simple Data Elements

These identify single items, such as postal code, age or patient forename.

A simple data element can look like this: -

TagNo. |Descripion |Status  |Rep.
3818
Table 2

o Composite Data Elements

These are formed by a combination of two or more component data elements. For

example a composite of Patient Forenames can be made up of several repeats of

the simple data element, Patient Forename.

A composite data element looks like this: -

TagNo. [Descripion | Status  [Rep.
PATIENT FORENAMES | C
patient forename C an..35
patient forename C an..35
vatient forename C an..33

Table 3

This composite is made up of three occurrences of the simple data element 3818. The

format and contents of both data elements are explained in the next section.

2.3.3 Data Segments

A segment contains the transaction information held within individual data elements.
Drrectories of pre-defined data segments exist for use in the health arena. The data

segments consist of logically related composite data elements and/or simple data
clements fulfilling specific functional requirements, such as name and address. The
structure of segments within EDIFACT messages is designed to be flexible. Some
segments are mandatory (i.e. they have to occur within a message) and some of them

are conditional (i.e. they do not have to occur in a message). The same segment may
occur several times within a message.

A typical segment that occurs several times in a message is the Date/Time/Period

segment, which 1s used with different values within the message.
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An example of a segment is the Patient Personal Identification, which is a segment

designed for use in the health arena :-

PPI - PATIENT PERSONAL IDENTIFICATION
Function: To provide structured personal identification information for a patient.

9809 | PATIENT CATEGORY, CODED M |anl
N I
9801 | SEX, CODED
I I
3802 | PATIENT FAMILY NAME an..35
N e
PATIENT FORENAMES C
patient forename C an..35
patient forename C an..35
patient forename C an..35
R e
3824 | PATIENT NAME TITLE
N e
3804 | PATIENT PREVIOUS FAMILY NAME
N O
3804 | PATIENT PREVIOUS FAMILY NAME
N D
3804 | PATIENT PREVIOUS FAMILY NAME
e P
3822 | PATIENT NAME SUFFIX
N I
MARITAL STATUS C
marital status, coded C anl
code list qualifier C an..3
code list responsible agency, coded C an..3
marital status C an..35

Table 4

The PPI segment comprises both kinds of data element. The individual data elements
within the PPI segment have numbers preceding them such as (3818) patient
forename. These are known as tags, and are a unique description assigned to that data
element. The tags starting with C, such as (C946) Patient Forenames, denote that the
data element is a composite. The individual elements that make up a composite are
known as component data elements (See F igure 3).

Each data element is shown to be mandatory or conditional by the M or C that follows
the element name. If the data is mandatory then data must appear in the element. If the

clement is conditional then the inclusion of data during usage of the message is

22



Chapter 2, EDIFACT

optional. Each segment also has a mandatory or conditional status within a message,
with the same rule applying.

Each data element has a data value representation shown on the far right hand side.

The representation of data may be alphabetic, numeric or alphanumeric, as follows: -

Representation:
a Alphabetical characters
n Numerical characters
an Alpha-numenc
al Alphabetic fixed length 1
n3 Numeric fixed length 3
a..3 Up to 3 alphabetic characters
n.3 Up to 3 numeric characters
an..3 Up to 3 alpha-numeric characters

The data segments are of no fixed size but each new segment designed to contain
patient information has to be ratified by the UNVEDIFACT ratification board.

2.34 Messages

A message incorporates a selection of segments to make up a specific business
transaction. These messages correspond directly to a function, such as invoices or
purchase orders, and contain information relevant to that function. In order for the

message to be understood without ambiguity the interchange requires the

implementation of rules and syntax.

Messages therefore have to be structured so that the contents of each message make
sense. A message, as can be seen in the hierarchical structure (Figure 3), is made up

of data segments that are in turn made up of data elements.

Many messages of the same type make up what is known as a functional group, where
all messages transferred are of a similar subject. A combination of these functional
groups and messages make up the final interchange.
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One of the advantages of transferring data in the EDIFACT format is that it checks
the integrity of the data that is being transferred. The service segments, shown 1n the
hierarchical diagram as UNA, UNB, UNG, UNH, UNT, UNE and UNZ do this
checking, Each of these segments forms the header and trailer of a message. The

header contains reference information and the trailer contains terminating and error
checking details.

2.3.5 Branching Diagrams

A branching diagram is the graphical hierarchical chart that shows the structure of a
message. It shows the segments that are used, whether they are mandatory or

conditional and the number of times that they may be repeated within a message.

The highest segments in the chart are service segments or non-repeating data
segments. They are located at level 0.

Level 1 and higher numbered segments are either repeating data segments, or
segments that have beneath them hierarchically related segments, these segments are

often grouped.

The structure of a branching diagram can be seen in Figure 4.

]

evel
2]

Figure 4
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2.4 European EDIFACT Healthcare Messages
It 1s generally accepted that EDI is desirable in the healthcare sector as it enables

patient centred information to be available at the point it is needed. To this end, many
attempts have been made to transfer information in different formats. To bring some

continuity to this area a report was produced by the Comité FEuropéen de
Normalisation (CEN) Technical Committee (TC) 251, CR1300, in 1992 that stated:

“A design method for healthcare messages should be developed which is independent
of the target syntax”

Another report produced by CEN TC251 [Inve93] specified such a message
development methodology that was independent of a particular syntax. It provided for
this by designing a Domain Information Model (DIM) which is a conceptual model
encapsulating the problem domain of the area being represented. An intermediate step
1s then taken between the DIM and the message syntax, which is known as the
General Message Description (GMD). One GMD may be seen as a special view of
the overall DIM reflecting one message type. This GMD can then map onto any
exchange syntax to facilitate the exchange of messages. This is a good idea as it stops
the end message that is developed being restricted by the syntax that is to be used.

It 1s suggested, by the author, that in addition to the findings of the CR1300 report, the
structure of the messages needs also to be independent of the precise contents, i.¢. the
data fields that are to be transferred are not prescriptive. This is not catered for by the
method adopted by CEN. As well as a new GMD being needed for each specific

message in a group, a new DIM is required for each group of messages. That it would
be far simpler if there were one model encompassing all data fields that are to be

passed 1s self evident, but has not in the past been considered possible.

Although the design model for the transfer of messages should be independent of a
syntax, a syntax for the actual transfer of data is needed onto which the messages,
when designed, can map. The exchange syntax that has been used by CEN and

adopted in the UK [Dohl92] is EDIFACT, which has been successful in areas of trade
since 1987.

2.5 National Health Service EDIFACT
The National Health Service (NHS) adopted EDIFACT in 1992 [Dohl92] for the

transfer of data pertaining to healthcare.
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Early in 1995 the Information Management Group (IMG) of the NHS Executive
released a number of messages for the transfer of data pertinent to the areas of
Radiology, Laboratory and General Practitioners and Hospitals. The laboratory
message in particular was studied in depth by the author, and found to contain non-

standard elements. These elements can also be found in the other messages designed.

The ramifications of such a message being non-standard are far reaching. One of the
more obvious results will be that the message will not be ratified. This section
¢xplains the problems with the current message structure and discusses the
ramifications of continuing to work with a non-standard message. Finally, ways are

suggested by which the message may be restructured to become compliant with the
standard.

2.5.1 Overview

The adoption of EDIFACT by the NHS was meant to provide the service with the
advantages associated with using such a standard, these advantages can be

summarised as:

. Speed;

. Reliability;

. Cost effectiveness.

During the course of this research, a number of projects were underway involving the
transfer of medical data, notably the Good European Health Record (GEHR)
[Gehr95] and The Sheffield and Hull INterchange of Diabetes Information Group
(SHINDIG) [Grub93], [Dix099]. It was decided to use the NHS EDIFACT Pathology

Message in these projects.

This message was designed by the IMG for the transfer of laboratory data between
Pathology Laboratories and General Practice. There is already a comprehensive
European message [Exch94] upon which the NHS message is based. The reason for
‘tailoring’ the European Message was to make it conform to the environment and
needs of the UK market. At the time this particular work was being carried out the

UK message was at the trial standard stage and had not yet been ratified by the
Rapporteur Secretariat.
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None of the EDIFACT translator software systems that had been developed at this
time in the UK, some of which claimed to transfer medical data using the UK
message [Privo4], were used. The reason for this was that a commercial EDIFACT

translator [Frat94] not developed for medical messages specifically, was available via
the GEHR project [Rouv94]. Quality Assurance (QA) processes had been observed

through the design and development of the translator, ensuring compliance with the
EDIFACT syntax and structure. Problems first came to light when this EDIFACT

translator would not accept parts of the UK message.

2.5.2 The Specific Problems

Three specific areas of concern came to light whilst work was underway.

2.5.2.1 The Segment Tag

As has been shown, the EDIFACT syntax has segments (see section 2.3.1), made up
of related simple and composite data elements. Each segment has a tag by which it 1s
recognised in an EDIFACT message. This tag is made up of 3 alpha characters as
defined in the United Nations UN/EDIFACT Message Design Guidelines [Sitp92].

The segments defined in the IMG message documentation describe eleven segments
that have identification tags that include numeric characters. These are known as
segment triggers and take advantage of a proposed ‘Snn’ trigger segment notation,

which allows a trigger segment to start with an S followed by two numeric characters.
The European version also uses this notation and declares that:

"To overcome [segment collision] problems the implemented message is based upon
the so-called ‘Snn’ solution which is in accordance with the current version of the
EDIFACT syntax but requires slight modifications to the existing message design

guidelines and rules to be accepted"TExch94, p. 90]

This notation was introduced to overcome the problems of segment collision and had
not been widely publicised. It was proposed by the Western European Technical
Assessment Group (WETAG) as a short-term solution [Comm95] in 1994, It was
hoped by WETAG, but not guaranteed, that this solution would be incorporated into
the next version (version 4) of the EDIFACT syntax. At a subsequent meeting of the
Joint Rapporteur Team (JRT) it was rejected [Appendix Al.
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This creates problems when implementers of the messages using the interim notation
try to implement them with converters that do not use this interim notation. The
notation has not been formally approved by the UN/EDIFACT Rapporteur as standard
EDIFACT syntax or structure. Unfortunately, the position that the IMG have adopted

over this has not been made explicitly clear to implementers of the message. Any
validated EDIFACT translator will not be able to cope with this, as it is not standard

EDIFACT. This renders the message largely unusable.

In a previous version of the United Nations Trade Data Element Directory
(UNTDED) [Tded93] there is a reference to the service data element ‘0013°, a data

clement for ‘segment tag coded’ which allowed up to six alphanumeric characters
with the first two characters having to be upper case alpha characters. This service
data element has been deleted from newer versions of the UNTDED. Other than this
now obsolete reference and the short term WETAG solution there 1s no provision for

segment tags to contain numeric characters.

2.5.2.2 Content of the Segment
Rule 20' of the Design of UN/EDIFACT Message Guidelines and Rules states:

"A new segment shall not contain the entire contents of an existing segment, nor

duplicate the function of an existing segment" [Rule93, p.27]

This promotes a more generic method for the design of segments by ensuring the non-
duplication of EDIFACT segments either in part or in full.

In the IMG message documentation for the ‘pathology request and report’ messages

the same eleven segments that use the new ‘Snn’ notation contain exactly the same

simple and composite data elements, in direct contravention of rule 20. Examples of

two of these are given below:

'SO1 [ Trigger Segment SG1

Function: Tnigger segment for segment group number 1 in a message

No.  |DataElement _ [Status [Rep.

SEGMENT GROUP USAGE DETAILS
Segment group usage, coded
Code list qualifier

Code list responsible agency, coded

P

oNoRoNoX®
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Trigger Segment SG2

Function: Trigger segment for segment group number 2 1n a message

_E‘-

SEGMENT GROUP USAGE DETAILS
Segment group usage, coded
Code list qualifier

Code list responsible agency, coded

QOO0

Table §

The data element 9811 could be used to distinguish between the contents of the two
segments, meaning that one generic segment could be used instead of eleven separate

segments with the same data content. The segments as they stand directly contravene
Rule 20",

2.5.2.3 "Subset” of the European pathology message

It 1s claimed that the UK pathology message is a subset of the European pathology
message:

"The specifications in the NHS trial standard are a subset of the European Pre
standard produced by project team PT008" [Eimg94, p.4]

A subset can be defined as:
"a set that forms part of a larger set"” [Cham94]
In mathematical terms it is defined as follows:

"If C, D are sets from a universe U, we say that C is a subset of D.....
... if every element of C is likewise an element of D.” [Grim87, p.98]

In fact as stated in the Design of UN/EDIFACT messages Guidelines and Rules:

"a sub-set of a UNSM is a message which is directly derived from an approved
UNSM, has the same function as the UNSM from which it is derived, and which:

i) contains all of the groups and segments defined as having a mandatory status
within the message, and the mandatory composite data elements, or data elements

within them. There shall be no change of status of the groups or segments contained
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....lii) does not add any segments, composite data elements or data elements to the

message. "[Rule93, p.36]

The segment tags for segment group 15 for both the European and UK message

version are shown below:

European Version: UK Version:

SG15 —_

el licHel e Fl R 2L
ﬁﬁiiiﬁiﬁiﬁﬁﬁig

-
Q
®

In the UK SG15:

1) Segment S15 has been introduced and given the status Mandatory.
2) The segment SPE has been left out even though it has Mandatory status.
3) The segment SPC has changed status from Conditional to Mandatory.

Thus the UK message is not a subset as stated.

The segment group 16 in the report message is similar. The European and UK versions are
given below:
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European Version: UK Version:
SGl6___|C_____ |99 | [SGl6 _Jc  Je9
SPE____ M 1
s’c__ [C ]9 ] [sc_ M ]9
PRC |C — 19 | [RC___|C 1
RFF___|c_____ 19 | [RF__JC 9
Qy ¢ |1
DM |c  Je | [pmM |c ]9
PAC __|C v | (FIX € 19
FIX ¢ 19
T [c o
HAN |[c ]9

woc  jc 19

ADR _|C |9

In the UK SG16:

1) Segment S16 has been introduced and been given the status Mandatory.
2) The segment SPE has been left out even though it has Mandatory status.
3) The segment SPC has changed status from Conditional to Mandatory.
Again the UK version is not a subset of the European version.

Similarly for segment group 20 the European and UK Versions are shown below:

European Version: UK Version:

In the UK version the segment S20 has been introduced, the segment RNG has been

replaced by the segment RND which is defined to do the same thing, but as well as
having a changed tag has a changed status.
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These examples show that the NHS message is not a subset of the European one

either by the dictionary definition of a subset or by the definition given in the
UN/EDIFACT guidelines.

2.5.3 The Ramifications of Continuing with a Non-Standard Message

The most obvious result of designing a non-standard message is that it will not be
ratified for use by the ratification body. It is clear that the UK message could not

currently be ratified for the reasons already given.

Translator software that accepts the message in its present form cannot have been
through stringent enough procedures to check compliance with the EDIFACT
structure and syntax. This implies the use of non-, or insufficiently, validated
software translators that could lead to the production of structurally inaccurate
EDIFACT messages. Is it possible, then, to trust the transmitted data to be accurate
and reflect the intended meaning? The data may be open to different interpretations
by other translators - a direct result of not adhering to the standard.

The main problem when introducing non-standard syntax is that it potentially

reintroduces all the accompanying disadvantages of previously used arbitrary forms
of passing data.

2.5.4 Possible Solutions

Each problem previously highlighted will be considered separately and the message
defined such that it strictly follows the rules of the EDIFACT standard. The results
will then be looked at globally. It should be noted, however, that even solving the
syntax problems leaves some far more serious basic problems with the use of
EDIFACT as a mechanism for transferring clinical data!

2.5.4.1 Solving the Tag Problem

It 1s accepted that the EDIFACT standard is being constantly redefined and updated
and may eventually be redesigned to cope with the ‘Snn’ form of syntax. However
the use of non-standard syntax within a message is a risky procedure. If it is felt that

the use of numeric tags is justified in this instance then it should, at the very least, be
widely publicised and clearly justified.
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2.5.4.2 Solving the Segment Content Problem

The simple answer is to define a single segment, as the contents of the eleven
segments are the same. This would also help alleviate the problems of the tag. The
segment would have one tag name, for example ‘SOG’, with the content not being

repeated elsewhere and importantly would not contravene the design rules.

However, the reason that the ‘Snn’ notation was adopted in the first place was to

avoid the problems caused when segments are used as trigger segments in a complex
message. Trigger segments are segments that appear first in a segment group and are
mandatory. They help to maintain the logical flow through a message implicitly by
virtue of their position and are used by the translator software. Many problems can be
caused if the translator cannot maintain its position within the message, one such
being segment collision [Tded93]. Segment collision can be initiated if identical
segment triggers appear in adjacent segment groups. This would be the case if the

eleven segments were merged into one with a single tag name.

A solution to both problems is to delete the original segments from the message and
ensure that the new segment triggers are not identical to adjacent ones in the segment
groups. However, although this would conform to the EDIFACT standard, 1t 1s not
saﬁsfactory due to the difficulties in predicting whether adjacent segments are the

same in complex messages. The long-term solution may be to adopt a method simular

to the “Snn’ notation but this has to be part of the accepted standard before message

designers implement it in messages.

Once again, clear documentation and justification of the chosen solution is vital in

order to retain confidence in the message.

2.5.4.3 Solving the Subset of the European Message Problem

The obvious solution is to state that the UK message is based on the European one
and i1s not a subset. The alternative is to delete the extra segments. If the additional
segments are needed in the UK, the latter solution cannot be adopted. However, this
should not be dismissed without due consideration. Bearing in mind that much

research and development work went into the building of the European message,
users of the message could have greater confidence in it if the reasons behind the

changes were clearly explained and justified.
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2.5.4.4 Overall

It 1s generally recognised that a better method for structuring trigger segments within
the message is needed and that the introduction of the ‘Snn’ notation is a step in this
direction. The trouble lies in using it before the appropriate rules and guidelines have
been changed to accommodate it and before it has become part of the EDIFACT
standard. One of the problems is simply that this use of non-standard syntax has not
been clearly explained. The issue has been ‘avoided’ such that many implementers

are not even aware of it. Without full explanation and justification it 1s hard to have

confidence in the message as a whole.

2.5.5 Conclusion

A clear explanation of how the IMG arrived at the structure is needed in order that
implementers and users of the message can have confidence in it. One would
naturally expect the IMG to adhere to the rules, guidelines and standard syntax for the

design and implementation of a UN/EDIFACT message. If they do not, justification
1S essential.

Some criticism could be levelled at the UN/EDIFACT structure and syntax design.
Consider the maximum number of segments allowed in use at any one time. There is

a theoretical limit of 26° = 17576 segment tags, this being the number of characters n
the alphabet to the power of the length of the segment tag, to cover all possible
segments needed by every organisation that use EDIFACT. The tag is meant to give

some indication of the intentional use of the segment, the tag being used as a

mnemonic. It appears that the original designers of the EDIFACT syntax
underestimated possible future needs. However, the syntax and structure are under
constant review and development in order to tackle this type of problem.

It flaws are found in the basic EDIFACT syntax, then these must be tackled but at the
correct level and in the right way, i.e. by making representation to the Rapporteur
Advisory and Support Teams in conjunction with the UN/ECE Secretariat, who must
then take action to alleviate problems. It goes against the whole philosophy of the use

of standards to have user-defined solutions [Comm94] being introduced in an ad hoc
way.

34



Chapter 2, EDIFACT

Disseminating a ‘standard’ that is non-standard could lose the very real advantages
that standards have already brought, and will continue to bring to the NHS.

2.6 GEHR Object Model in EDIFACT
It has been shown in the previous sections that difficulties will accrue from the use of

the NHS designed EDIFACT messages that suffer from the problems illustrated.
However, there is a definite need for the EDI of medical data. This creates a problem

and this section highlights the research that was undertaken to find a way of

transferring data conformant to the GEHR architecture (see section 4.4) using the
EDIFACT syntax.

2.6.1 Overview

When transferring data between different sites it is essential that it is done in a
structured manner and in a way in which both the sending and receiving sites

understand. Importantly, it should be done in a way that provides an adequate level of
security and confidentiality [Ross95].

One result of the GEHR project was the design of an architecture [Gehr95] for the
standard recording of patient data. Because the ideas from the GEHR project were
being fed in to the standards making bodies such as CEN, it was thought that a useful
exercise would be to create a GEHR Object Model (GOM), Appendix B, message

using the adopted NHS standard EDIFACT syntax for the transfer of data structured
using the GOM

This section highlights the design decisions that have been made when designing an
EDIFACT message that is compatible with the GOM. In general, each class in the

GOM was translated into an EDIFACT segment and the attributes in the classes were
translated into EDIFACT data elements.

After attempting to design a GOM EDIFACT message, EDIFACT was shown to be
inadequate for the purpose. While the GOM provides for comprehensiveness and full
flexibility in the clinical context, EDIFACT, initially designed for messages with an

administration, commerce and transport bias is inadequate for the transfer of
comprehensive medical data.
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2.6.2 EDIFACT Design

Each cluster, defined in the GOM [Gehr95], was taken in turn and EDIFACT syntax
designed for it.

2.6.2.1 EHCR Cluster

The data that would appear in the Extract segment was not finalised but it was certain
that it would contain the following data items:

Date/Time — the extract was sent

Transaction List — a list of the transactions sent

Health Care Professional (HCP) — the clinician responsible for the sending of the
extract

Health Care Facility (HCF) — the institution the message has been sent from

2.6.2.2 Transaction Cluster

2.6.2.2.1 Acquired Versioned Trans

When data is being transferred to a new site the attributes of
Acquired_Versioned Trans (AVT) are sent with it. This class inherits from
Versioned _Trans (VT). These two classes when aggregated may be defined as a
single segment. The attributes can be modelled as EDIFACT data elements.

In order to represent the GOM, which allows many repeats of Trans Version (TV)
(ie. allows multiple Admin, Summary, Report, Cont Care, Nota Bene, Contact and
I'rigger transactions), a segment group should be initiated by a VT for each separate
transaction (see Figure 5). The class TV is deferred which means that the attributes
that it contains will be shown in the segment of the first concrete class that inherits
from it (a particular transaction type). The same is true for Standard Trans.
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Figure S
Unfortunately the diagram modelled in Figure 5 will suffer from a problem known as

segment collision. This occurs when consecutive segment groups are triggered by the

same¢ segment. The consequences of this are that the message will become

unprocessable rendering it useless. (see Section 2.5.4.2)
-

Figure 6

g

A solution that avoids segment collision is shown in Figure 6. Different transactions
can occur many times after the segment AVT. This is allowed in the architecture,
although not in the spirit of the GEHR philosophy [GEHR9S, section 5.3]. The work

that was carried out at the time highlighted many issues like this that were valuable
lessons. These lessons fed directly back into follow on GEHR projects and eventually
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into the CEN standards for healthcare architectures. Whilst the work presented here
was valuable in highlighting shortcomings, work in the area of the architecture has

moved on and is shown later in the thesis.

The decision was taken to continue with this form of the message as it avoided
segment collision. This decision was also based on the assumption that any GEHR
compliant system would not allow transaction versions that contained different
transaction types. Ensuring the message that transferred the data to another site,
although theoretically able, would not contain transaction versions of different types.

The AVT segment is allowed to have up to 9999 repetitions — the maximum allowed
by the EDIFACT syntax.

AVT will include the following data items:

ID

Date/Time
Access Rights
Amend Rights
GEHR Version
HCP ID

EHCR Source Pointer

Source Transaction Reference
Was Gehr Source

2.6.2.2.2 Transactions

Each transaction is explicitly defined in the message taking all the attributes of the

deferred class Trans_Version and then adding their specific attributes as data
elements.

There are to be six transactions represented in the proposed GOM EDIFACT
message, Trigger being left out at present as it plays a slightly different role from the
other transactions within the record. Because of the problems with segment collision,
each one of the six transactions starts a segment group (see Figure 6). Since they are
defined as different segments, the problem of segment collision is avoided. The data
elements that all six transaction segments have in common are:

Revision

Date/Time
HCP

Change Type
Recorder
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Then for each transaction:

Transaction Name Extra Attribute
Summary Date_Range
Report Observation
Cont_Care Date Range
Admin Patient

Contact Date Time

The Nota_Bene requires no additional attributes.

A problem occurs here when defining segments that have different names but contain
the same data elements. They can be seen to be doing the same job. This is illegal in
the EDIFACT syntax [Rule93]. Taking Cont_Care and Summary as an example, they
both contain all the attributes of Trans Version and add their own, which happens to
be the same in this case, Date_Range. If this is to be the case then the segment should
be merged and a qualifier used to distinguish in which transaction type the segment is
to be used at any instance. However, this would not cater for any future changes that
may take place, such as additions of different attributes to each transaction class. It
would also be inconsistent with the way in which the other transactions are designed.
As the flexibility that is embodied in the GEHR architecture is essential for the
portability and communicability of the data held in the structure, any syntax used for
the transfer of data in this format that displays inadequacies is unsuitable. This
highlights that it is inappropriate to use EDIFACT as syntax for the passing of
transaction information.

2.6.2.3 Item Cluster

2.6.2.3.1 HRIs and Collections

It was thought that the Health Record Items (HRIs) and Collections may be put in a
single segment with a qualifier stating the type of each segment occurrence.
However, this was found to be unsuitable as Collections have the extra attribute
members, which is a list of other HRIs and Collections. Also, the HRIs are made up
of many other attributes that have no place within Collection. This would have the

effect of leaving many data elements null when using the segment as a collection.

It was at this point that other problems appeared. Collections are naturally recursive:
it 1s very difficult to model recursion in EDIFACT, as a segment within a segment or

a composite data element within a composite data element is not allowed. The data
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element members cause the recursion, which is a list of Collections and HRIs that in
turn can also have multiple members. In order to model this, identification would
have to be given which would point to the occurrence of the Collection or HRI
referred to within the Collection.

To facilitate the pointer, already described, an Identification (Id) segment was
introduced which contains the Id number and a qualifier. The qualifier is needed as
the segment could be used for different Ids such as GEHR_UID or OBS_ID. This
segment 1s to follow the Collection or HRI in order to identify the Id of that
Collection or HRI (see Figure 7). Both the Collection and HRIs can be repeated up to
9999 times. This is a limit that has been imposed on the design by the EDIFACT
syntax. In reality there should be no limit, however it is not envisaged that the number

of Collections and HRIs will exceed 9999 in one transaction.

ADMIN
(TRANS.)

2.6.2.3.2 Observation

Figure 7

The information held in the observation class:

Info_prov
Access Rights

Also, EHCR_Entry data will be held here:

Name
Emphasis
Recorder
Shadow auth

These will all be data elements in an observation segment. The problem of recursion

again arises at the observation level, as the attribute in_reply to, references an
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observation. This is dealt with in the same way as Collections and HRIs by having an

ID segment following the observation to specifically identify which observation it is.

2.623.3 Heading

The information held in the heading segment will also be the EHCR_Entry composite
and parent which is a data item giving the parent of the heading.

2.6.2.4 Quantity Cluster

It was decided to make the quantity cluster a segment which was itself made up of
many composites. These composites being the classes found in the quantity cluster.
When these composites had been modelled, other composites that did not have any
attnibutes were modelled. This led to having composites within composites is illegal
in the EDIFACT syntax.

2.6.2.5 The EDIFACT Structure

The EDIFACT structur at this point can be seen in Figure 8.

AVT

TS

N N

Figure 8
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2.6.2.6 Design Decisions

The problems experienced when trying to design a GOM message led to the decision
that EDIFACT is unsuitable to be used for the exchange of GEHR data, for the

following reasons:

o Segment Collision could easily occur.
* Recursion cannot be satisfactorily modelled.

 Segments/Composites cannot be designed with other Segments/Composites
within them that is needed to facilitate the GOM structure,

¢ The GOM cannot be modelled using the EDIFACT syntax.
* The resulting message will be convoluted with lots of pointers to other segments.

o Segments are frequently repeated throughout the resulting message.

o The lengths of data items in EDIFACT have to be explicit, which can not be
predetermined in the GOM. Which was designed specifically to allow for
flexibility when recording data.

e EDIFACT can not handle the transfer of data items such as video and image
matenial, or Bulky Data as it is known in the GOM.

e EDIFACT 1s linear whereas the GOM is not.

2.6.3 Alternative

It has been shown that the whole of the GOM cannot be represented using EDIFACT
so an alternative solution has to be found. An EDIFACT message could be designed
to hold the information important to that of an Extract. This will be information that
1s important to know so that anything or anyone receiving the message knows what to

do with it. This proposed EDIFACT message would effectively act as a header to an

alternative non-EDIFACT message form that would contain all the relevant

information about the patient(s).

This method would also be in keeping with the NHS policy of transferring data using
an EDIFACT message, as it would arrive at a site with an EDIFACT header, which
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could be translated to show the format of the remaining information. In this way no
healthcare site should be in the position where they receive a GEHR related message
they do not know what to do with.

2.7 Proposed Message for Transfer of Data

2.7.1 Introduction

It has been shown that the EDIFACT syntax is wholly inadequate for the exchange of
GEHR data. Also it has been shown that the EDIFACT syntax is inappropriate

because of some of the design issues that have been taken whilst developing
EDIFACT. It is for these reasons that another method for the transfer of data had to

be devised.
2.7.2  Design of EDIFACT Extract Header

The information being transferred in a header will not be affected by the
shortcomings of the EDIFACT syntax. If a message were received at an NHS site it
would be understood because EDIFACT is the standard adopted by the NHS, for the

passing of health related messages. This method promotes the automatic handling of

messages from multiple sources.
The information that needs to be transferred in the header is:
e Date and time of the creation of the extract.

o HCP information - to show who is responsible for the creation of the extract and

where the extract originated.

o The EHCR source - to show the electronic source of the information.
» GEHR version - to show the version number of the GEHR extract.

o Information to indicate that what format the attached data is in.

2.7.3 Proposed Header

The proposed header message can be seen in Figure 9. The UNH, BGM and UNT
segments are standard EDIFACT segments their function is explained below:

UNH - To head, specify and identify a message.
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BGM - To identify the function of a message and to transmut the identifying
number.
UNT - To end and check the completeness of a message.

The EXT is an additional segment, designed specifically to hold the details identified
in the GEHR Extract class, details of which are given below.

Figure 9

The Extract segment designed to contain specific relevant information can be seen in
Table 6.

EXT - EXTRACT Explanation of
Function: To specify information about the Extract to be sent | the elements in
the Extract:
O
--—
il B L el =P
FEHCR Source
--—
‘E’“
EH CR Source

NAME AND ADDRESS
Name and Address Line

Name and Address Line
Name and Address Line

Name and Address Line

3251 | POSTCODEID -“ Postcode of HCF
C07 6 | COMMUNICATION CONTACT Contact Number
3148 | Communication Number an..25 | of HCF

3155 | Communication Channel Qualifier an..3

C076 | COMMUNICATION CONTACT
3148 | Communication Number M an..25
3155 | Communication Channel Qualifier M an..3

an..70 | Address of HCF
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4440 | Free Text (Net Address) - Net Address of
HCF

DATE/TIME/PERIOD Date and Time
Date/Time/Period Qualifier an..3 | of the creation of
Date/Time/Period the Extract

Date/Time/Period Format Qualifier

NAME AND ADDRESS
Name and Address Line
Name and Address Line
Name and Address Line
Name and Address Line

Name and

Address of HCF
Creating Extract

a0aZzaloozgo

llﬂllﬂlllllll
POSTCODEID -m Postcode of HCP
llllllllllllllIlﬂllﬂlllllll

C507 | DATE/TIME/PERIOD
Date/Time/Period Qualifier

2380 | Date/Time/Period

2379 | Date/Time/Period Format Qualifier

Date and Time
an.3 {HCP  Address
an..35 | Valid From
an..3

Contact Number

C076 | COMMUNICATION CONTACT
3148 | Communication Number
3155 | Communication Channel Qualifier

35
wa
&
o
3

C076 | COMMUNICATION CONTACT

3148 | Communication Number
3155 | Communication Channel Qualifier

L

OI

- -
W N
L

:
%
lik

SERVICE PROVIDER POSITION
DETAILS

Service Provider Position, Coded
Code List Qualifier

Code List Resp. Agency, Coded
Service Provider Position
SERVICE PROVIDER TYPE
DETAILS

Service Provider Type Identification

NOQZO

Profession
Details of HCP

Code List Qualifier
Code List Resp. Agency, Coded

Service Provider Type
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3206 | COUNTRY M an..17 | Country of Reg
of HCP
- I N
7402 | IDENTITY NUMBER M an..17 | Reg Number of
HCP
I I A N
4000 { REFERENCE VERSION NUMBER (M an.35 |Ref to GEHR
Version
- I
ATTACHMENT Attachment type
Attachment type

Code List Qualifier
Code List Resp. A
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28 Summary
In this chapter EDIFACT, as adopted by the NHS for the transfer of health data has

been explored. The messages subsequently designed to transfer this data, one of

which was based on the European message that had previously been produced, was

investigated in detail.

The study of this message showed that it was flawed in several areas. The errors that
were highlighted in this chapter also manifested themselves in other messages that the
NHS IMG has developed.

The GEHR architecture that is feeding into the emerging European standard for the
storage of medical data in an electronic healthcare record was considered. It was
thought to be a useful experiment to put GEHR data in an EDIFACT message. This
was shown not to work. As a result of this a method to transfer data ;n a way
consistent with the NHS guidelines for the transfer of health data was needed. This
has been facilitated by designing an EDIFACT header that could be attached to the
front of a byte stream of data giving details of the format of the byte stream as well as
important information about who sent the message, dates and times.

The remainder of this thesis discusses the investigations that were carried out to

design and use an appropriate syntax to be appended to this EDIFACT header.
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Chapter 3
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3 Alternative Methods of Data Transfer

3.1 Introduction
Having studied EDIFACT and concluded that it is not feasible for the transfer of

medical data, other potential methods for transfer of medical data were investigated.

This chapter studies these methods and analyses the usefulness or otherwise of each.
In particular Health Level 7 (HL7) version 2, Accredited Standards Commuttee (ASC)

X12, Synapses, Synex, Extensible Markup Language (XML), the work of CEN
TC/251 WG1 and CORBAT™ are considered.

3.2 Health Level 7
3.2.1 Introduction to HL7

HL7 is a protocol developed for the electronic interchange of clinical, financial and

administrative information among independent healthcare computer systems.

HL7 as an organisation was founded in 1987 at a conference at the hospital of the
University of Pennsylvania, since when its membership has grown from 300 to In
excess of 1,500 members. Made up of healthcare providers, vendors (who are often
competing) and consultants. The participants share a common goal of simplifying the

implementation of interfaces between computer applications from different vendors.

They aim to standardise the format and protocol for the exchange of certain key sets

of data among healthcare computer application systems.

3.2.2 Background
ISO 7-layer reference model for OSI

The term “level 77, in the name Health Level 7, refers to the highest level of the Open

Systems Interconnection (OSIl) reference model of the International Standards

Organisation (ISO).

The highest level is the application layer of the standard. Things that are of concern at
this level include [Mars96]:

Identification of the intended communication partners

Establishment of the necessary authority to communicate using the OSI environment
Determination of the availability of the intended communication partners

Agreement of privacy mechanisms as required for the communication
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Authentication of the intended communication partners
Determination of allocation of the cost of using the necessary resources

Determination of the adequacy of the resources available for the intended

communication

Synchronisation between co-operating applications
Agreement of who has responsibility for error recovery

The reference model was developed during the mid 1970’s and was completed in
1979 when it became the ISO 7498.

Each of the seven layers in the model contributes to the sending and receiving of data
In an open systems environment. Data is surrounded by extra pieces of information
relevant to each layer as it passes through each level from 7 to 1. When the recipient
has received the package of data and other information it passes through level 1 to 7.
At each level the appropriate information is unwrapped until it reaches the application
layer. If the transfer has been successful (error messages are produced if not) the data

that was passed can then be viewed by the user of the application e.g. the application
could be a database with the user issuing a query or similar.

3.2.3 How HL7 Relates to the 7 Layer Model

It 1s stated in section 1.2 of the HL7 specification that level 7 refers to the ISO 7 layer

reference model. However, it goes on to say that it does not conform to the I1SO
defined elements of the OSI's seventh level. Also, it says that it does not specify a set
of ISO approved specifications to occupy layers 1 to 6 under HL7 s abstract message
specification. The relationship between HL7 and ISO 7-layer model for OSI is
conceptual. It is meant to conform to the definition of an application-to-application

interface, taking into account some of the matters above.

The real relationship would seem to be in name only.

3.2.4 Crtique of HL.7

Although HL7 has become well established over the last ten years it makes several

assumptions which the following sections argue are fundamentally incorrect. This

section highlights some of the inadequacies with the assumptions set out in Version
2.3 of the HL7 specification.
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It 1s stated that the standard is to be used for the transfer of “certain key sets of data”
rather than all data pertaining to healthcare, which would be more desirable. The
specification also states that it is hoped that the use of HL7 will “yield a voluntary ad
hoc standard” this is surely something that should be avoided at all costs. If an

international standard is not forthcoming then the very least that should be expected is

an industry de facto standard rather than an ad hoc one which surely will only lead to
chaos.

As 1s shown in the specification document [HL7-96] the HL7 specification i1s well
established with over 300 members contributing to the standard at each quarterly

meeting. The standard is still evolving. In order to be an HL7 user a healthcare

institution has to either purchase the standard or use it through a member vendor.

HL7 exhibits many of the inadequacies that are inherent in other standards (such as
EDIFACT). One of these is the use of a ‘Z segment’ for the passing of information
that is site specific. The problems associated with this are:

Each site is free to make up its own site-specific message segments. This is adequate
if the data is only being passed internally but if the data is needed outside the

institution then HL7 fails in this respect as the passing of non-standard messages
would take place.

Site-specific codes can be used, this is adequate if you can also pass all the
information that is associated with this code e.g. who is responsible for it, who
maintains it, where it originated, etc. However, there is no scope for finding out these
details and if another institution were to receive a message containing them without

this extra information the code would be inadequate.

The same 1s true of maintaining site-specific tables

HL7 maintains that because “of the diverse business process that exist within the

healthcare delivery system...the healthcare delivery system prevents the development

of either a universal process or data model to support a definition of HL7's target
environment. In addition HL7 does not make a-priori assumptions about the

architecture of healthcare information systems nor does it attempt to resolve

architectural differences between healthcare information systems”

This statement implies many things:
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Firstly, that in order to transfer data in a standard way an architecture for healthcare
data is needed.

Secondly, without an architecture the passing of medical data cannot be carried out

properly

Thirdly, it explicitly states that for the reasons given HL7 is not a true ‘plug and play’
mterface standard. This means that one healthcare provider cannot receive or send any
data to another party without having prior negotiations about what it is they are to
pass between them. This is not the best situation to be in, having to agree what data
will be passed between different institutions before any data can be sent. Even though
agreed data sets may be adequate the majority of the time, it is a fact of the healthcare
environment that situations will occur were data containing unusual items will need to

be communicated quickly, without resorting to lengthy processes of agreement on

formats.

As with other transfer standards HL7 provides an electronic data dictionary of all data
elements that can be used. Again proble<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>