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Abstract 

A Computerised Patient Record system for the medical speciality of Ophthalmology is demonstrated. The program realises a synthesis between elements from Linguistics, Psychology, Medical Science and Computer Science. 

The theoretical background of the program is discussed, and a multimedia demonstration given of the program in action. A poster will also be displayed summarising the major components of the model and the dynamic relationships between them. The model is well established in both in New Zealand and Australia. The implications for the health care industry of adopting the model are discussed. 

The New Zealand Software Corporation produces a coherent set of management packages built around a common core.  These are: Ophthalmology, Orthopaedics, Obstetrics and Gynaecology, Physiotherapy, Urology, Chiropratic, A&E and General Practice.  We have a comprehensive integrated total management solution for most of the fabric of medicine.  We have nearly 500 sites in Australasia using the core program and one of its specialist modules, and twenty-three using the Ophthalmology module including several major Australian Eye Clinics, in all over 60 Ophthalmologists at minimum.

Houston Ophthalmology software is designed to allow paperless practice. We believe we solved most of the problems involved in interfacing ophthalmologists to the electronic media.

This review has the following topic areas:

1. theoretical considerations

2. program specifications

3. the “SOAP” concept

4. the 'text generator' model  

5. standards conformity and inter-operability    

6. the 'self regulating clinic'    

7. Future potential 

I will demonstrate the program and its multimedia capabilities during the presentation. 

THEORETICAL CONSIDERATIONS 

Lawrence Weed wrote two articles in 1968 in the New England Medical Journal, together entitled: 'Medical Records that Guide and Teach' Weed (1968) that set out the basic features of the Electronic Medical Record (EMR), among them: 

· Structured Data Entry 

· Access to information 'at point of care' 

· Tracking of lnputs and Outputs 

· A Multimedia Capability 

· A tracked 'Problem List' 

He emphasized the change in medical practice that this would entail, and the decreased reliance on the memory and skills of the doctor. 'Heads', he said, were 'hard to load and often faulty'. 

However, the problem has always been the lack of a really user friendly point of care interface. Very often the interface to the user was a control engineer's dream, but was not 'doctor friendly' and would actually hinder rather than help the practice of medicine. 

The Houston Ophthalmology interface is designed around workflow in an Ophthalmic practice. It evolved over five years. Concepts from Linguistics, Social Anthropology , and Psychology have been brought in earlier from an earlier study of human interaction. Mair M.W. (1977, '79 '80, '86) 

From Linguistics comes Ferdinand De Saussure. Saussure's concepts of'Synchronic' and 'Diachronic' analysis which showed how two distinct sorts of analyses are possible from the same set of data, horizontal to time and vertical'. Culler (1976). 

From Psychology comes firstly the realization of the limitation of immediate awareness in real time, probably to seven objects as propounded in Miller's classic paper, Miller (1956, p63,81-97) also see Booch (1994 p15). The brain cannot take 'on board' more than about seven 'objects' at a time. Processing for the Present must be very simple. Secondly, there is the question: "how long does a synchronous moment last?", or more prosaically 'how long is "now"?' addressed first by William James in his concept of the specious present James (1950), which he identified with short term memory.  He emphasizes that human reality comes in “chunks”.

From Anthropology came an awareness of the ceremonial nature of human behaviour, including medicine.  There is a ‘crisis’ structure which is universal in ritual and most ceremonies, first identified by Anthropologist Van Gennep in his book (Les Rites de Passage)Van Gennep (1920).  It is present in the medical process, and is modeled in the pre-op, surgical and postoperative phases of surgery.  The classic structure is of seperation, aggregation and reincorporation.  It too can be remodeled in software.

From Ophthalmology has come the classic procedures and protocols that have structured the workflow.  These are based on twenty seven years experience, ten of which were at Moorfield’s Eye Hospital in London.  There is also the cumulated experience of all those who have helped in the development process 1.  However it is the Eye itself and its ways which have organised the model and which is the ultimate arbiter of it.

THE HOUSTON OPHTHALMOLOGY PROGRAM 

The program incorporates clinical records, photographs, visual fields and sketches. It actually contains five modules, each of which can be used as a stand alone if desired. 

These are: 

· General Ophthalmology Visits

· Cataract Cases 

· Glaucoma Visits 

· Diabetic Screening Visits 

· Refractive Surgery 

Although Cataract, Glaucoma, Diabetic Screening and Refractive Surgery can all be used as self -sufficient modules, there is some sharing of data with the General screens. 

In addition, the General Ophthalmology module accesses further specialist screens: 

Optics 


records acuities on the visit day, refraction and keratometry results

Glasses 

records full specifications for two pairs of glasses

Anterior Segment
records anterior segment examination results

Motility 

records motility examination results and management details

Fundus 

records fundus examination results and laser treatment details.

1. Andrew Logan, Doug Cox, Keith Gross, David Kent, Dennis Stark, Jason Papageorge, Alan Simpson, Peter Jordan, Jason Turuwhenua, Aaron May, Brian Wood, Derek Gower and many others.

· Each dated record within a module ( or screen within a record) can access those of earlier or later dates by use of the PageUp or PageDown keys, just like thumbing through the pages of a book. 

· Each screen in the system is ergonomically designed to "take you through" the part of the eye examination that it addresses. 

· ICD9 coding of disease entities is automatic, through User Customiseable "Pop Up" lists, through which the user can access the entire body ofICD9 codes. 

· All of the Ophthalmology fields can be accessed for Templates and Reports. They can be "dropped into" form letters or exported to other programs such as Excel for numerical analysis and graphical display. 

· Mouse modifiable "sketches" of the Adnexae, the Corneas, the Lenses, the Optic discs and the Fundi are strategically placed in the program to permit rapid line diagrams of clinical findings (or more elaborate art work!). 

· Any number of digitised images can be filed against a patient record and accessed from within the patient file.  

· Medmont or Humphrey Visual Fields (StatPac for Windows Version 2) can be accessed from within the patient record. 

· In the Object Orientated version now in preparation, the 'on screen' Templates or Protocols often share a view of the same object 

· There will be an 'assemble your own' function for self authored screens. There is inheritance between each new object, which is a dated instance of its class and the previous dated 'generation' of objects. 

· The Houston Ophthalmology program has eight hundred and fifty five fields or 'classes' under Object Orientated Programming (OOP) terminology. 

THE SOAP UNIT 

Weed has also bequeathed us 'SOAP' units, which are packets of care, organised into Subjective, Objective, Assessment, and Plan phases. These were meant as a way of organising the medical process and were linked to 'Problems'. The existence of a tracked 'Problem List' is one of the tenets of his method, because it facilitates outcome research, and helps structure the record. 

Lawrence Weed's SOAP unit proves to be of just the right temporal and spatial scale to be the paradigm for the 'management of the present'. It is of the right temporal duration because it models the encounter, and the note is made in the 'synchronic present' of that encounter. The records made in the 'SOAP instances' can then stored as a 'stack' of SOAPS. 

SOAP units have gained wide currency in the Electronic Medical Records Industry.  However, they are often presented as an accessory to the Record, which is conceived of in a monolithic sense.  The record is only useful if it assists the doctor and the patient during the encounter.  In this program, the progression of SOAP assessments is the core process in the EMR.  Encounters are structured by means of expanded SOAP templates.  This is slightly different from Weed’s usage, where each problem has its own ‘SOAP’, and problems are independently tracked and attended to at each encounter.

In this program, the 'Subjective Objective Assessment Plan' sequence addresses all Problems at each visit. However the ICD9 diagnoses that are encountered are gathered up and listed in one field, the 'Problem List' field which is updated and culled automatically, according to which problems are 'active'. 

The 'SOAP' encounters are structured by the anatomy of the subject itself, the 'Eye', and for another medical speciality would be structured by the anatomy of that subject. 

However detailed and elaborate the SOAP templates become, they remain simple in concept. For the proposed Standard recently agreed by the Standards New Zealand WG3 they have been further simplified into dated Assessment and Management objects for 'Problems'. See NZHIS web site for a statement of this. (nzhis.govt.nz.). At an even simpler level, the SOAP generator can be regarded as an input/output device, and the debris it leaves behind (objects) as the repository from which possible texts are built. 

The generic model has no templates of its own, consisting just of data dictionary items (classes) and the hierarchy: Disease Course, Episode of Care, Encounter, and Problem. 

From the data repository which accumulates, you can follow and present all the variables which constituted the ‘problems at hand’, assembled all at one time at the moments of decision (synchronic) of all past encounters for that person.  These are accessed as clusters of related objects sharing the attribute of a date, and you can reassemble them sequentially to reconstruct the ‘text’.  There is also the perspective of how variables change in time, both individually, and as systems of related variables. (diachronic)

Once the data is ‘in there’ the time tag becomes only one of the attributes of objects.  Reconstruction of the ‘real time record’ is only one of the algorithms or ‘templates’ which could be ‘thrown at’ data in the repository, only one of the possible ‘texts’ that could be made of it.  The ‘objects’ become good to make meaning out of as anthropologist Levi-Strauss says of ritual objects used in divination.  Levi-Strauss (1966) The modelling can become truly ‘n’ dimensional.  Atkin (1981)

Each ‘SOAP’ is also a ‘costing’ unit.  It has temporal boundaries, which can be tracked.  They correspond to the ‘specious present’ of William James’s description, (ibid) and having the data tagged by the date of entry gives it discrete temporal boundaries, which can be used for costing and other administrative purposes.

THE MODEL OF THE TEXT GENERATOR 

The issue of ‘structured text’ versus ‘free text’ is addressed in this section.  The ‘story’ of the transactions between an individual and the Health Care System makes a ‘text’ to which both sides contribute.  From the provider’s stand point, the structuring of the encounter is by means of ‘Templates’, and in these the patients’ problem is ‘entrained’.  The application of Templates to encounters structure the ensuing text, and the device which successively applies and records these templates is a ‘Text Generator’

A different use of the term ‘Text Generator’ has been for a device, which constructs simulated free text from structured elements Zywiak (1998).  This is very popular among EMR systems in the US.  Such a generator is a complex grammatical kind of glossary, with the structured elements arrayed on pick lists or ‘trees’.  Simple algorithms assemble the selected items into quasi-grammatical text.  These are cumbersome to use.  They imitate the formal properties of free text (eg grammar, relevance) without its benefits e.g., allusive power, implication and trajectory.

Records of real encounters with people need to have both a free text and structured data elements.  The reason for this is that it is a Natural Language story that is being told, part of a ‘lifetext’, and the doctor interacts at that level also.  To fail to track that free text narrative would be to miss the ‘organising trajectory’ of the process.  An empathic sensitivity for the nuances of real life texts can coexist with great specificity in elaboration of recorded detail.  There is a role for an accumulating free text narrative, and text generators designed round glossaries miss the point.

Everything else that happens in the encounter apart from free text ‘high level’ comments can be structured data entry.  A text generator can become very specialised for the segment of space-time if addresses.  For example, the cataract and refractive modules in Houston do a lot of on line calculating, and the optics and waiting list modules do sophisticated operations involving the tracking of timings which feed back on Real Time operation.  The text generator acquires a kind of ‘personality’ and with the advent of ‘decision support’, may become a true Artificial Intelligence interactive device.

It will be by the ‘skilful means’ that they embody that Providers software will be assessed and we are only at the beginning of a period of development whose end may never come.  The Text Generator concept may prove helpful in focussing the design of EMR systems on processing the Present.

STANDARDS CONFORMITY AND INTEROPERABILITY 

Features of a universal standard available in this program 

Houston is fully HL 7 compatible, and the full Referral Summaries and Discharges (RSD) Bowden (1997) resource developed by Sectomet is built into the Houston Templates. 

Houston will shortly be fully Object Orientated. This will make it fully compatible with the emergent National Standard, and Houston Ophthalmology Screens are already designed around SOAP units. 

When using Windows( Houston can talk to any other package such as Word( or Excel(. Information from cataract and other audits can be graphed in any desired format. Information can automatically be edited in Word(. 

Using OLE (object linking and embedding) any information can be scanned in and stored as an object for instant retrieval eg doctors letters, images (these can be digitally sourced) autorefractors and field Analysers (including the world standard Humphrey, and Medmont) 

Coding; Custom, Read ICPC and ICD-9. Houston Medical gives the user the choice of coding system. ICD-coding is built into record taking in the Ophthalmology package. 

Security.  Each user is identified by initials, and a password gives a ranges of access defined by the office manager. Records become secure after a defined time, and there are audit trails to detect unauthorized access and changes. 

The program is structured by the Text Engine Model which could become a useful design tool for EMR.

THE SELF REGULATING AUTONOMOUS EYE CLINIC 

We can control our resources by regulating input and output of the Text Engine. We can tune it to the demands of the immediate political environment, while maintaining the internal stability of the Clinic structure and protocols. 

Control of Input: you can create as many clinic appointment types as you like, and dedicate portions of your weekly timetable to particular categories. The program will automatically find you the next 'slot' available for a particular category .You can customise your timetable so those particular categories, for example 'Children' or 'Glaucoma' get seen within a defined time span. 

Other categories for example 'Routine' can be prioritised by criteria you define yourself, wait listed, and kept informed regularly of the projected wait by Template Letter. You can prevent overload. 

You can create as many Surgical 'direct booking' lists as you want, and prioritise them by user defined criteria, which can include points for waiting itself. You can let patients know their likely wait. This is modelled on the Core Services Committee work. Hadorn (1997). 

Control of Output: You can provide Audit information on any part of your practice with the user created SQL reports and the Smart Text Report Writer, and export the results to virtually any spreadsheet for your own Quality Assurance requirements or to satisfy outside auditors. 

If priority criteria and audits were agreed and shared in a community, and' direct booking' style Wait Lists fed into appointment books which showed time available in different clinic, funding would inevitably go to where effective work was being done. 

The result would be distributive justice for Provider and Clients and Funding Agencies. 

This is a design for Medicine at Peace. 

FUTURE POTENTIAL 

The HealthCare system can be considered a system of signs, which in combination generate texts. Some of these are about therapy, others are financial, epidemiological, audit etc. The template used determines the form and nature but not the content of the text generated. 

By adopting a shared communication standard, we are liberated into a world of many possibilities in physician to patient interface design. The design I have shown, Houston Ophthalmology is an application within the standard. 

If it were linked with a 'Decision Support' environment, it would be a complete interactive ophthalmic management tool. It might come to have 'levels of expertise', like a typing tutorial. This would change the face of medicine and medical education as Weed describes. Weed (1997). 

‘Best practice guidelines' should be nothing more than making available timely' on screen' advice at point of care. As soon as they are prescriptive, they should be called 'managed care'. Both suggest clinical pathways, but one maximises the patient benefit, the other the financial health of the funding agency, This area is open to exploitation by unscrupulous controlling agencies, and physicians must be very alert to financial or political directives wearing the clothing of clinical virtue. 

There could be 'automated audit' based on identifying a typical behaviour for the trajectories of complexes of objects in space/time, and this could alert the practitioner to atypical behaviour of the disease process he or she is addressing, and thus trigger a review. 

In exchange for transparency, there are new freedoms for the doctor; freedom from isolation, freedom from inefficient and non-productive work, the possibility of high turnover of audited work with the minimum of time spent on administration, freedom to control absolutely the work environment for the benefit of clients and staff. 

But greatest the greatest gain in freedom for all of us in the Health Sector would be from the endlessly shifting goal posts and changes in direction of the last ten years. We cannot expect a strife free health sector. All rationing is painful; all health systems must ration. But we can have the arguments where we can manage them, about priorities and scores, about funding options and clear alternatives, not about the structure of the system. We can and must find a way to concentrate our efforts on dealing rationally with the pathology, rather than on tearing each other and our health sector apart.. 

Houston Ophthalmology, theory and practice, is offered as a paradigm for contemporary Ophthalmic practice in the information age. 
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