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Foreword	

The preparation of the European Prestandard prENV XXX Electronic healthcare record architecture was undertaken by Project Team PT1-011 of CEN/TC 251  ”Medical Informatics ” and covered by the European Commission order voucher BC-IT-206. It provides a framework within which succeeding standardisation effort will be conducted.

This supportive document contains some background material developed by Project team �PT1-011, and extensive examples of the mapping of the provisions of the European Prestandard with other significant European Reference architecture. This material is made available as an aid for the nest project teams to work in this area, and to others interested in background information for the European Prestandard.

The prENV XXX Electronic healthcare record architecture is based on a sound understanding of healthcare related processes. Using the collective experience available in the Project Team PT1-011, scenarios, describing healthcare information related processes in the healthcare environment have been produced. These scenarios have been used in the debate concerning details of the architecture successfully, and are presented in Part A.

Part B presents some significant European Reference architectures, mapped to the provisions of prENV XXX.

The prENV XXX Electronic healthcare record architecture is also based on a sound understanding of the healthcare environment and it’s requirements. Prior to the description of the architecture, a thorough search through  available documents of professional groups within Europe and USA, covering healthcare information related topics has been undertaken. The result of this search, an extensive collection of user requirements and constraints, provide the base for the work of Project Team PT1-011. It is presented in Part C.

All parts, "User Needs and Constraints”, "Examples" and “Scenarios” point out relevant aspects of healthcare delivery related to healthcare information processing directly or indirectly. This information has been used effectively within the PT1-011 and could also be used elsewhere in the future. 



�Part A: 	Scenarios

The aim of these scenarios is to illustrate in pragmatic examples the many functionalities which must be made possible by the design of the health care record architecture. Indeed, the most important requirement of a standard health record architecture is that it allows systems based on it to perform any logical task on record data that may be foreseen in the medical applications. These examples can then serve as a basis for determining the domain of application of the Healthcare Record (HR), for establishing the terms and concepts which need to be defined for further work, and for expressing the requirements which must be met by the HR architecture.

This annex has two parts. Part one (A.1) proposes various examples of a typical sequence of phases of care. These are thus the scenarios in the proper sense: they set the scene in which the health care record and patient data will be manipulated; they are expressed at the level of the process of care.

They are offered merely as an introduction to part two (A.2). The latter expands part one at the specific level of the health care record; the useful EHCR, the communicating EHCR and the integrated EHCR. The descriptions here imply some degree of analysis and elucidation of the processes involved, so as to present them in a coherent way. 

A.1 Scenarios, patient level - the typical sequence of phases of care

Three examples of such an initial event are presented as: 

Phase 1 - Primary Care

Phase 2 - Hospital care

Phase 3 - Hospital discharge- Primary care

Phase 1 illustrates the situation in Primary Health care units, phase 2 illustrates various event which can take place during the hospital stay. Phase 3 gives three situations which may occur after discharge. It is again stressed that these are just examples of possible situations.

Some of the paragraphs are considered alternatives, dependent on the situation, the reason for encounter etc. The paragraph on delivery room is e.g. only relevant if Patient P is a woman in labour, and pre-and post-op ward rounds will usually not be performed simultaneously for one patient.

A.1.1 Primary care - phase 1

On patient P’s first visit to Primary Health care, the doctor A opens a new HCR for the patient, does a clinical history, background history, current illness and physical findings. He also thinks that it should be necessary to have a next visit to GP, and doctor orders to the patient some lab tests. Patient P visits the Primary Health care laboratory where the lab tests are taken and sent to the local hospital for analysis. The results are given by computer used by standardised messaging routines.

On his next visit to GP patient P's lab results have been received by modem. During this visit Dr. A. interprets the results at the lab and builds the diagnostic hypothesis. Dr. A also wants to consult the hospital doctor, because Dr. A suspects that the patient is severely ill. Dr. A. decides to send the patient P to the hospital for further examination and possibly for surgery. He collects the relevant patient data and lab results as an appendix for patient referral and writes the patient referral letter on the computer. He defines the referral-class to be an emergency-referral. Then Dr. A sends the referral to hospital X using his modem and computer-software.

A.1.2 Hospital Care - phase 2

Patient P comes to the hospital X to which he have been referred. Details of cause of the visit are collected by emergency personnel. Dr. B reads the referral letter, makes initial diagnoses and plans emergency therapy. Dr. B. reviews the existing clinical data by browsing or calling for a specific database panorama. 

Dr. B. informs the nurses on the emergency care plan and the decision to admit/transfer the patient to a hospital ward. Dr. B also informs patient's relatives. Nurse A. creates the short-term nursing care plan for the stay in the emergency unit and proceeds with the ordered tasks.

Nurse A consults the list of free beds in the hospital wards. She/he transfers the patient to Ward A, and gives nursing report to ward nurses. Dr. B. informs about relevant medical information.

Administrator

	*	Patient P is registered as admitted to ward A, after Doctor B’s request and the consultation of the list of free beds.

Ward

	*	nurse:

		Nurse B interviews Patient P for social history, eating habits and needed nursing care or help. Nurse B defines and documents patient's nursing problems, goals for nursing care. She also shows bed, and informs him/her of the ward routines.

	*	doctor

		Dr. C (possibly equal to Dr. B) takes notes on medical history and physical examination (possibly using drawings of organs and findings). He/she makes a differential diagnosis and orders tests to help choose one diagnosis. He/she establishes the medical care plan which is entered into the HR and communicated to the nursing personnel.

Departments

	*	radiology

		Radiology performs a x-ray. The x-ray description and diagnosis are sent to Ward A, Dr. C.

	*	laboratory

		Laboratory performs ordered blood tests. The findings are sent to Ward A, Dr. C.

	*	ecg

		An electrocardiogram is performed. The description and diagnosis are sent to Ward A, Dr. C.

	*	lung functions

		The ordered lung function tests are performed. The findings are sent to Ward A, Dr. C.

	*	external consultant

		An external consultant Dr. E examines Patient P concerning a special medical aspects. The description and diagnosis are sent to Ward A, Dr. C.

Alternatively, the results, as sent to the Ward, are collected by the nurse and entered into the patient's HR. 

Therapy planning

		Dr. C. makes a diagnosis taking into account Patient P's medical history, test information, his/her own experience, the experience of the head doctor and institution. He/she decides on one or more of the following, after discussion with the patient. Nurses are informed of the corresponding changes in the medical care plan.

		Nurse B adds comments or changes to the nursing care plan as required.

Delivery room

		Dr. C informs the medical staff of the delivery room about the patient's condition; part or all of the HR is transferred with the patient.

		Nurse B takes care of the transfer of the patient, and transfer the patient information to the delivery room nurse.

 Surgery

		Dr. C sends a part of the medical history and the date of surgery to the group (head anaesthetist, head surgeon, head surgical nurse), who puts together the surgery schedule. Information about the date and time of surgery and surgical team is sent back to Dr. C.

		Nurse B prepares the patient for the surgery, informs him/her about pre- and postoperative care, transfers him/her to the operating theatre, and updates the nursing care plan.

		Dr. D and operating team perform the surgical procedure, and write/dictate/type a surgical report.

		Nurse C takes notes on the findings in the recovery room and informs Dr. D. Nurse C also informs nurse B about patient's surgery, recovery, and follow up care. 

		Nurse B takes care of the patient's needs during the post-operative stage and care plans the nursing care if necessary.

Medication

		Dr. C prescribes medication.

		Nurse B administers the medication and takes notes on related information.

Physiotherapy applications

		Dr. C sends a part of medical history and ordered applications to the physiotherapy department, which puts together a schedule for the application(s). Information about the schedule and physiotherapist is sent back.

Ward rounds

	*	anaesthetist (pre-surgery)

		Dr. D takes notes on medical history and physical examination (possibly using drawings of organs and findings) from perspective of an anaesthetist.

	*	physiotherapist

		Mrs. T goes through applications with P. She takes notes on Patient P's progress.

	*	nurses

		Nurse B checks appropriate medication in consultation with Dr. C. She/he takes notes on P's progress and physical findings from the perspective of a nurse.

	*	doctors

		Dr. C checks appropriate medication in consulting with Nurse B. He/she rechecks the standing diagnosis on a daily basis. He/she takes notes on Patient P's progress and physical findings from the perspective of a doctor.

	*	laboratory technician

		Mrs. L takes blood for daily or weekly blood tests.

	*	anaesthetist (post-surgery)

		Dr. D examines Patient P particularly regarding the side effects of the administrated anaesthesia. He/she takes notes on findings.

	*	external consultant

		Dr. E examines patient P on the grounds of a second standing diagnosis and prescribes and checks medication. He/she takes notes on patient P's progress from the perspective of doctor.

	*	children's department

		Dr. F informs P about test findings of the new-born baby and suggests vaccination types. He/she transfers part of the information about the new-born baby to Dr. C.

 Discharge

	*	doctors

		Dr. C makes a final examination regarding diagnosis and therapy. He/she takes final notes and writes a summary outline on diagnosis and treatment to facilitate further medical episodes. He/she informs the patient P of current care and future plans, and asks patient's permission (implicit or explicit, according to national legislation) to send a discharge letter to the relevant professionals, e.g. GP (=Doctor A) and rehabilitation centre. He/she sends parts of the information about the hospital stay to GP (Doctor A) (and rehabilitation centre). He/she might decide to do a follow-up on patient P in the near future and/or to send patient P to a rehabilitation centre for further treatment.

�	*	nurses

		Nurse B informs the patient on how to continue taking care of him/herself at home. Nurse B writes the nursing summary in which she/he evaluates the planned and given care. If relevant, she/he takes contact with the patient' s family and/or home-care nurse, to whom the nursing summary is transmitted (by patient's permission).

	*	administrator

		Patient P is recorded as discharged after clarifying administrative procedures.

A.1.3 From hospital to primary care - phase 3

Primary Care

Through his computer, Dr. A in Primary Care automatically gets information of patient P's care, given the patient's permission (implicit or explicit, according to national legislation) to send the data from the hospital. 

Dr. A takes notice of the hospital treatment, and may (in some countries) calculate the total costs of the hospitalisation period. The discharge letter may now regarded as part of Patient P’s primary care record at Dr. A’s office, as well as of the hospital record for Patient P.

Hospital outpatient clinic

On patient P's visit, Dr. C performs a follow up examination. He reviews P's standing therapy plan and makes necessary changes and additions. He takes notes on medical history and physical examination (possibly using drawings of organs and findings), and may send further instructions/advice to Dr. A.

Rehabilitation

Dr. F reads the received information and decides on further actions. He /she plans and documents, together with the rehabilitation team, the plan for patient P's rehabilitation and. 

A.2 Scenarios, health care record level

In the above scenarios, doctors as well as the nurses write notes about P: history, examination data, diagnostic discussions, .. These then constitute part of the local HR (health care record) of P. These notes, together with documentation received from other source (referral letter, hospital discharge summary,...) and results of requested tests and examinations, will constitute the local HR of P. As long as P is undergoing active care, the HR will be in constant use to store, analyse, and monitor all relevant information. Information contained into the HR will be the basis of several documents (medical and administrative) issued during the process of care. Some of this information may also need to be transferred to other users, for research or management purposes. If needed, the entire record may be transferred as such to other health care institutions where P; will receive further treatment.

All these constitute specific functions involving the manipulation of data held in, transferred to, or issued from, the health care record. We will try to provide here a detailed illustration of the most common ones. For clarity, we will separate them into tree main areas:

Usage: Dr. (nurse, ..) D is working on Patient P's record. This part of the scenario has been illustrated as "The useful Health Care record" - A.2.1

Communication: Dr./nurse D issues and receives messages containing health data belonging to P. P's record is transferred as such in part or as a whole. P's data interact with knowledge based systems

System integration: P's record is part of a collection of records managed in a HC organisation by a team of health care practitioners working in one aspect of the health care environment using a health care record system with or without links with a health information network

It is recognised that this is an artificial structure, and that others could serve the same purpose of clarity.

A.2.1 The useful electronic healthcare record

A.2.1.1 Introduction

We will illustrate here the common usage of the record, as observed during the process of care, when individual health care practitioner take care of individual patients. For simplicity, they have been grouped in three main categories: writing notes, reading information in the HRs, and issuing a variety of written or printed documents based on data held in the records.

A.2.1.2 Writing notes

This function is a very important one. In real situations, one will observe major variations, all illustrative of specific components or functions of the HR.

The "shorthand" notes 

Short, concise, often illegible notes are frequently observed in real life, especially in records held by single individuals (as opposed to teams). This illustrates two aspects which will probably remain for long inherent into the concept of the HR: that it is a personal tool, and that taking notes must be quick and efficient.

The structured record

However, when teams are in charge, more structured notes are required, and records are then organised with pre-existing headings and zones, so that all members of the team know what to write, and where to write it.

An important aspect of the structured input into the record is the use of pre-determined questionnaires, presented as check-lists. They improve the value of information, by displaying not only positive findings, but also the questions which have been asked but produced negative answers

The narrative components

Narrative texts are regularly used in general practice and, even more, in hospital practice, to describe the history of the illness for which the patient requires medical assistance. Important text components are also found in reports, such as from radiology, pathology, or surgical procedures. Even in computerised HRs, these will remain important components of the record. Optimised data entry procedures for these long texts, as well as translation of natural language into processable data, will therefore be required in future systems.

The illustrations

Usage of illustrations to summarise clinical findings is very common in medical practice. It is usually based on pre-printed drawings showing outlines of specific anatomic areas or radiographic images, upon which findings will be overwritten. This is a convenient and fast way to record and display complex information, combining the location, type, and size of the findings.

The "intelligent notes"

In the scenarios described above, notes are used not only to record interviews and findings, but also the reasoning which is behind the decision-making process. In this case, the notes are the result of interactions between the HP, the data already entered, and medical knowledge. This emphasises the role of the health care record as a tool to support decision processes. Data analysis functions, as well as links between record data and knowledge bases will be important in that respect.

The signature

The signature, or some identification of the issuer of information noted in the records, while never occurring in individually kept records, is an important component of records managed by teams. It will have to be expanded in electronic HRs, as the latter will open an era of much wider communication of medical data.

Editing information

It should be noted that in some European countries, it is not legal to change information, even if it is correct. Any correction shall be made as additions to the record, marking the part that is regarded as invalid in such a way that it is still readable, while clearly marked as invalid.

A.2.1.3 Reviewing the data in the HR

Each time a new contact occurs between a patient and the responsible health professional (HP), the record permits the HP to get an overview of the health situation of the patient. During the process of care, more detailed analyses of patient data may also prove of great interest as support for the decision-making process.

This process of viewing data is very different in paper vs. electronic HRs. When the HR is in paper format, the users will necessarily access the data as they have been originally structured and presented by those who actually entered them ("original view").

In electronic HRs, it is possible to access a same set of data in many different ways ("virtual view").Electronic HR systems differ in that some do store this original presentation as specific patient data, while others do it only at system level. The former can easily reproduce the "original view".

Here follow practical examples of review and analysis facilities.

Overview

Typically, an overview of patient records will include some of the basic, stable data, (allergies, list of problems, medication list..) as well as an account of the last contact or hospitalisation. This will probably be followed by browsing through the file, looking for specific points.

Problem review

Files organised according to Weed's problem oriented medical record can offer two important facilities when reviewing one patient's file. First, they provide a direct indication of the current status of all problems presented by this patient. In addition, they allow the data to be sorted by problem. This can be especially useful in patient with long and complex histories.

Processes review

Another question for which the record must provide answers, is that of the status of active processes: what decisions have been taken (investigations, referrals, treatments, nursing care, ...) and how far have they been processed? This can be extended to "chronic" processes: vaccination status, preventative measures, and also to objectives set for the plan of nursing care, or for rehabilitation programs.

Evolution of specific parameters

One very common query from patient files is the evolution in time of given parameters. Thus, what were the previous values for the temperature, blood pressure, glycemia, .

Evolution of specific data sets

Another common view on the data in health records is to produce tables displaying the evolution of a group of parameters in time: blood counts, kidney function tests, ante natal follow up, functional independence measures, etc. When these are based on numerical data, they may have a graphical representation.

Specialised views

In situations of shared records, individual members of the teams will need to have preferential access to the data corresponding to their own speciality or responsibility.

A.2.1.4 Issuing printed documents

Most health care activities are accompanied by or necessitate the production of written documents (taken here in the widest sense): labels, order forms, prescriptions, certificates, reports, evolution charts, etc. The data to be integrated into such documents are patient- related, and therefore will have to be found in the HR.

When records are held on paper or other non-electronic support, the data have to be copied from HRs. This is usually done directly by health care personnel for some documents (labels, order forms..), or via some level of secretarial assistance. In both instances, the cost in time and money is very high.

When records are held in an electronic format, this function can to some extent be performed automatically, demonstrating an immediate benefit for the use of electronic patient records. It is thus important to illustrate various scenarios around this function.

Simple re-use of defined data sets. The commonest aspect of the "document" function. It consists in simply reproducing, under some pre-established format, a subset of well-defined data, usually administrative in nature. The usual example is that of labels which must be produced in hospital wards in order to identify the patient on orders, specimens, etc..

Selection of data from the record

Here, the information to be copied from the HR to the document is not defined at the data level, but requires some form of judgement to be exerted. This is the case when, for instance, clinical data have to be provided as part of a request for a special test or specialist advice.

Combination of existing and new data

Many documents will combine data which can be directly extracted from the HRs, and additional information which is only required for the purpose of that specific document, and which will be created at the time the document is being produced. It can just be the indication of the duration of a rest period on a certificate. It can also be more complex, such as for instance a conclusive statement added at the end of a list of parameters extracted from the record.

Documents with a legal nature - the signature

A very important component of many documents produced during the process of care, is that they have a legal nature (prescription of orders or tests, certificates, expert advice, ..). Their authors are therefore usually required to clearly identify themselves with some sort of proof of their involvement; the classical identification/authentication method is the hand-written signature. In shared electronic HR systems, this can be more difficult to solve.

Volatile vs. archived documents

An important dimension of documents is that, as soon as they contain anything more than a mere repro�duction of pre-defined data-sets, such as described above, they actually represent new information, and must therefore be stored in some way in the patient record, of which they become new components. This is especially important when these documents are legally binding.

A.2.2 The communicating electronic healthcare record

A.2.2.1 Introduction

It is common practice that health professionals (HPs) receive medical data concerning their patients from external sources, and that such data then become part of the patient's health care record. Similarly, HPs regularly send patient-related information to other HPs which must also care for the same patient; such information is usually based on data held in their record.

Such data can be grouped into messages of which the structure is organised for the specific purpose served by the message (e.g. transferring lab results, X-ray request, ..). This will be considered in section A.2.2.2.

The health care records can also be transferred as such, with full respect of their original structure, and this problem will be illustrated in section A.2.2.3.

A special aspect of communication is the one involved in interactions with knowledge based and expert systems. This will be described in section A.2.2.4.

A.2.2.2 Communication of messages

COMMUNICATION BETWEEN THE HR AND LABORATORY MESSAGES

The functional aspects of processing laboratory data at the level of the physician in charge of the patient, will involve several elements, which can be deduced from the following classical situation:

the process is initiated by the issuing of a request; the second step is constituted by the collection of the biological specimens upon which the analyses will have to be performed; the third step corresponds to the reception of the results as reported from the laboratory, and their integration into the patient's file; the final step involves the exploitation of these data for clinical or statistical purposes.

Issuing the test request

This is done by sending to the laboratory a message which must necessarily include:

information identifying the requester

patient identification and financial data

a list of the tests which have to be performed

some clinical information on the patient, to help laboratory experts better interpret the results of the tests, or even sometimes decide on the ideal choice of test(s) to be done

Collecting the biological samples.

This is done either in the laboratory (ambulatory patients), or at the site of clinical care (ambulatory, hospitalised patients).The main problem here is to clearly identify, under a common identifier, the request, the sample, and the patient.

Reception and integration of the results into the patient record

The reports coming from the laboratories will necessarily contain the following information:

pt identification

request identification

results of the analyses which have been performed

occasionally: comments helping in the interpretation of these results.

Reception and integration of these data in the health record will involve several functional steps:

identification of the patient

identification of the request, and verification of the correspondence between the request and the results issued

integration of some or all of the results in the corresponding patient record; the selection of data to be incorporated must be under the control of the RHP

storage of the full report in an archiving system

The reception aspect of the process can be particularly complex. For instance, it is common practice to issue more than one report for one single request, since part of the results can be available sooner than others. Laboratories therefore usually send one or several partial reports, before the final, complete, report is sent. Another difficulty comes from the difference between the expression of the tests as requested on the one hand, and as reported on the other hand. Thus, demands are often expressed as sets of tests ("liver tests", "blood count", "GTT") while results are concerned with individual values.

Exploitation of the data

Once integrated into the patient's files, the laboratory data must become available for a variety of functions:

vertical view: this must allow to follow all occurrences of one type of analysis in their chronological order

horizontal view: laboratory data must be integrated in their clinical context

reporting laboratory data must be exported together with other patient data from the file into documents such as reports, referral letters, ..

statistics: laboratory data must also be exploitable at population level for epidemiological or statistical purposes.

Ethical / legal aspects:

One important component of the process is that results must remain attributable to the laboratory which issued the report.

COMMUNICATION BETWEEN THE HEALTH RECORD AND RADIOLOGY MESSAGES

What is meant here is the range of situations in which patients are sent to a specialised unit which performs tests based on images: X-rays, echographies, CT-scan, NMR, isotope scanning... The classical situation (scenario) is essentially similar to the one described for the laboratory data. A few major differences will however be stressed in the following paragraphs.

Issuing the test request

This is done by sending to the radiology department a message which must cover the same information as for the laboratory request:

information identifying the requester

patient identification and financial data

a list of the tests which have to be performed

some clinical information on the patient, to help radiology experts better interpret the results of the tests, or perhaps decide on other appropriate tests to be done

Performing the examinations.

This is always done in a radiology facility, which can be part of the RHP (example: gynaecologist performing pelvic echography) or independent. It is in the last case that messages will have to be exchanged between the RHP and the radiology unit. An important issue will remain to clearly identify, under a common identifier, the request, the test performed, and the patient.

Reception and integration of the results into the patient record

The reports coming from the radiology unit will necessarily contain the following information:

	patient identification

	request identification

They will in addition contain a combination of reports and images according to the following possible combinations:

A single report is contained in a message separate from the image(s), and the messages containing images will not contain reports

The report is contained within only one of a series of messages each containing an image

The report is duplicated in each message containing an image to which the report applies

Reception and integration of these data in the health record will involve several functional steps, which must take into account the specific characteristic of images, which is that they can be bulky in volume, but limited in information:

identification of the patient

identification of the request, and verification of the correspondence between the request and the results issued

integration of a portion (e.g. the conclusions) or the entirety of the report into the patient record

integration of some or all of images in the corresponding patient record; the selection of images to be incorporated must be under the control of the RHP

storage of the full report in an archiving system

 storage of references to the images when these are not integrated, but remain kept externally.

Exploitation of the data

Once integrated into the patient's files, the medical image data must become available for the same set of basic functions as expressed for other record data:

vertical view: this must allow all occurrences of one type of image to be followed in their chronological order

horizontal view: image data must be integrated in their clinical context, and more explicitly with other image types concerning the same body part

reporting: image data must be exportable together with other patient data from the file into documents such as reports, referral letters, ..

statistics: image data must also be exploitable at population level for epidemiological or statistical purposes.

Ethical / legal aspects:

One important component of the process is that images and reports must remain attributable to the technical unit which produced the images and professional who issued the report.

COMMUNICATIONS BETWEEN GPs AND HOSPITALS

While on occasions, a GP will transfer the whole patient record to the hospital, and vice versa (see Section A.2.3 below), it is usual (see practical situations described in the overall description) that only a subset of the record will need to be communicated. The specific aspect here, is that the communication involves two health care records: one on the GP side, and one on the hospital side. Here follow descriptions of the 4 constituents of the whole process: issuing and reception of the referral "message", issuing and reception of the hospital discharge letter.

Issuing the referral message

This message is issued by the GP when deciding to refer the patient to an hospital.

Transfer mode: in practical situations, the patient data will be transferred according to various scenarios:

the message is physically transmitted via (together with) the patient

the message has been sent in advance, so as to allow the hospital staff to organise the patient stay

some of the referral data have been sent in advance, but the patient carries with her/himself the bulk of the data

the patient is admitted without any information (e.g. emergency admission), but the GP is later requested to send available information.

Contents: while in real-life situations, the information transferred can vary from nil or almost nil ("please admit - chest pain"), a referral message should in theory include:

information identifying the requester (the GP)

information identifying the patient

the reason for admission

the relevant clinical information: history, current problem, current medications..

Reception of the referral message

At the receiving end, the referral message can be used in several different ways.

It can become, as it is, a part of the hospital record for this patient, and it will be archived as such.

In addition, some of its components can be re-used by being copied (integrated) as they are in building the local record: past history, allergies, ..

Finally, some of its information will be used in conjunction with other data (e.g. patient interview, family interview, data from previous hospital stays) in order to produce a synthesis (a local view) of the history of the current illness.

Issuing the hospital discharge letter

This letter is produced by one of the responsible team members in the hospital. It will be addressed to the referring physician, with copies to others when relevant (e.g. if the patient is transferred to a nursing home, to a rehabilitation centre, ..).

Transfer mode: the discharge information can in reality be transferred according to various scenarios:

the letter is physically transmitted via (together with) the patient (exceedingly rare!), or transmitted via some other way (paper, electronic mail) at the time of the discharge

the letter is prepared and sent a few days (weeks) after the discharge, when all data eventually become available to the responsible physician

some of the discharge data are transferred immediately (as a summary form, a telephone note..), while a detailed document is sent out at a later stage.

�Contents: while again the information in discharge letters can vary, it usually comprises the following elements:

information identifying the requester (the GP)

information identifying the patient

information identifying the hospital stay (dates, departments..)

the reason for admission

a summary (and/or selection) of the principal observations made

some indication of the appraisal and the rationale for the decisions made

a summary (and/or selection) of the principal procedures performed and treatments administered

an indication of the current treatment and guidelines for future care

Of note, the discharge letter (or summary) becomes in itself an important component of the hospital record, allowing rapid review of the relevant information linked with this specific episode.

Reception of the hospital discharge letter

At the receiving end, the discharge letter again can be used in different ways.

It will probably become as such an integral part of the GP record; some of it however will be integrated and mixed with the local data, either directly, or after some modification (e.g. a single line added in the "history" section of the GP file.

Producing new information: syntheses and summaries

It is thus common practice that only a subset of the record data is usually transferred on the occasion of an hospital stay. Of the subset being received (and probably added as such into the receiving record), a further subset will perhaps be integrated within other data in the receiving record.

The mechanism of selection is different in the two instances. When the GP selects the patient clinical data which will be transmitted, he will select those data which he feels are particularly relevant to the present hospital stay. This might even involve selecting details from old data ("the chest X-ray was normal in 1986"), while others, not relevant to the current problem, will be summarised or even ignored. When the hospital practitioner composes the discharge letter, he summarises the hospital stay so as to create (by way of analysis and synthesis) and then retain from this episode only the information which will remain relevant for the future of the patient.

The one person most capable of deciding what has to be transferred is the person issuing the information, although it may happen that at the receiving side, additional details might well be required. In any instance, a crucial point is that the process will require judgement, each patient and episode being different from the others.

Another lesson to be gained here, is that patient records may contain huge amounts of data of which the relevant informative value is extremely short-lived. Therefore, the synthesis work (using either selection or summary processes) is an important and useful one; it is best done by the person who was in charge of the patient during the acute episode, to the benefit of people taking care of the patient in the subsequent periods. Take for instance the case of intensive care units, where thousands of data accumulate daily on each patient. It is essential that they are synthesised in the patient record, so as to insure efficient transmission to the personnel in the next shift ("Mrs Smith had a short episode of acidosis in the afternoon, successfully treated by ..". The synthesis work is an activity which requires judgement, and which creates new information.

A.2.2.3 The transferable health record

Introduction

In this section, we will now examine various scenarios expressing the situations which may occur when a complete or partial health care record must be sent as such (i.e. as structured and organised by the original user, with preservation of the "original views") by electronic transfer or included in other ways, for instance when patient P is referred by Dr. D to hospital H for further examination. The emphasis here will be placed on the consequences that the level of computerisation at the receiving end may have on the transfer process, and on the corresponding requirements imposed upon the record architecture.

Dr. D's computerised health care record conforms to the architecture of prENV XXX. Patient P's record is thus transformed using this architecture to a mutually agreed interchange format, and electronically transferred to hospital H. Dr. D does not know which kind of record system Hospital H has. However, he knows that it is conformant prENV XXX. This architecture:

Allows presentation as intended by originator. It ensures that at physician at Hospital H can read everything in the record. No information is lost or hidden.

Allows processing, such as editing and reformatting. This facilitates re-use of the information (if possible, text is represented as characters rather than bitmap, graphics represented as a graphics meta file rather than bitmaps, layout is described separately from content, etc.).

Allows processing such as reorganisation and automatic integration of data into the hospital record, based on log information, categorisation and other structural (context) information

From the doctors point of view, the first requirement is mandatory, the others are optional. However, maximum benefit is achieved when all three criteria are met.

According to what kind of medical record system the hospital has, several scenarios may be described:

Paper based hospital record system

Hospital H' record system is paper based. In addition, Hospital H has equipment for electronic communication (telefax or E-mail) conformant with the EHR Architecture. In this situation, Patient P's record is "mapped" down to documents. Each document consists of one or more "screens" from the electronic HR. Structure information like log information, codes, etc. is displays in the documents. Information repeated in several screens, like patient id. and diagnosis, are displayed several places in the documents. The record is transferred as fax or transferred by another protocol allowing printer or fax output in the hospital.

In this scenario, only the first of the above criteria is met.

Hospital record system based on a word processor

The hospital record system is a Word-processor based system with possible addition of other standard applications, like spreadsheets, databases, drawing tools, etc. The system is conformant with the EHR Architecture.

In this situation, Patient P's record is also "mapped" down to documents. Each document consists of one or more "screens" from the HR. Structure information like log information, codes, etc. is displayed in the documents. Information repeated in several screens, like patient id. and diagnosis, is displayed at several places in the documents.

In this situation, text is represented as characters, and layout information is represented separately, like, e.g., in Microsoft's Rich Text Format (RTF) or in the ODA standard [ISO 8613 (89)].

The hospital record system displays the complete record with all information. Text is represented as characters, and may be processed further, e.g. when parts are copied to a discharge letter. Graphics are represented as a computer graphics meta file, e.g. [ISO 8632 (92)], displayed as bitmaps or printed out according to scenario 1. In this scenario, only the first two of the above criteria are met.

Traditional hospital information system or electronic HR

Hospital H' record system is a traditional (old) computerised Hospital Information System (HIS) with 'medical' extensions - i.e. a data base oriented system covering structured parts of the record (administrative information, lab, medication etc.) with character-based terminals, upgraded to be conformant with the EHR Architecture, or a electronic HR similar to those used in primary care, conformant with the EHR Architecture.

In this situation, parts of Patient P's record is recognised by the HIS / electronic HR and copied into the HIS / electronic HR structure. However, to meet requirement 1, a complete paper copy is also printed out (scenario 1). The parts that have been recognised by and integrated into the hospital system is marked.

Advanced hospital record system based on document oriented interface (DOI)

Hospital H' record system is an advanced record system based on an Document Oriented Interface (DOI) [E.g. Byte dec. 1992, pp. 143-160]. The system may display text & graphics, structured information as well as free text.

In this situation, the complete record may be stored in the system and displayed on the screen, meeting requirement 1.

In addition, characters and graphics are recognised, and may be edited, according to requirement 2.

Last, but not least, structured parts of the record are recognised and processed / copied into other parts of the hospital record, according to rules defined in Hospital H (some hospitals want to integrate as much as possible of the information into their own record, others don't really trust anybody but themselves, and will like to keep it separate).In this way, requirement 3 is met.

Dr. D has a paper based record system

In this situation, Dr. O either sends patient P's record by mail or by fax. The hospital record system may either keep the record as paper), or be able to include the record as bitmap (from fax or scanning).

Security

These scenarios are based on the assumption that safe and secure data transmission can be performed, i.e. that information is not lost, that sender and receiver can be sure that all information is received, and that Hospital H has some rules ensuring that only the intended receiver (responsible doctor, nurse etc.) may read the record.

In a possible 6th scenario, both Dr. D and Hospital H have an advanced record system, with a multiple level access control. In this scenario, access control to different parts of the record could be handled automatically, given that some mutual agreement (or standard) exists, defining to which part of the record different persons with different functions have legal access.

Other kinds of integration

Other ways of integrating information may be imagined. E.g., parts of a record in one place could be “opened up” for access through another record, appearing to be an integral part of it, through some kind of “dynamic links/hyper links”.

A.2.2.4 Communications between the HR and knowledge based or decision support systems

This highly specific example of data communication to/from the health care record is mentioned here as it may well become of major importance in computerised systems. We include here situations where the knowledge base is situated in the system which handles the HR as well as those where it is interrogated via local or distant communication networks.

Mediation/assistance during data entry

Writing notes in records is in fact a process which involves an interaction between the actual patient data and the way they are apprehended, understood, and expressed by the responsible health care practitioner. It is therefore strongly influenced by the conceptual background of the latter. In the case of computerised systems, the data entry mechanism as implemented in the system is a third element which can interfere in the data recording process. The user interacts with the entry mechanism and its implicit or explicit conceptual models, and it is the result of this interaction which is actually entered into the HR. The data entry mechanism may in fact possess several levels of knowledge, from low/implicit, to high/explicit, as illustrated in the following scenarios.

In the first example, Dr. D. writes notes on a blank sheet of paper (or in a word-processor- based system).The data entry mechanism has no knowledge at all, be it implicit or explicit.

In the second example, Dr. D. writes notes on a structured form, or in a computer system using a structured data base, via structured input screens. The structure of the data base and/or of the input screens is based on a pre-established vision of the data which is relevant in the particular situation. It therefore possesses implicit knowledge, albeit at a low level. Its implicit nature can be detrimental, as it may escape scrutiny while giving very strong orientations to the way data and, eventually health care, will be processed.

In the third example, specific multiple choice lists are displayed each time data must be entered in given fields. Dr. D. only has to select the appropriate information amongst the choices offered into the list. The knowledge attached with the entry mechanism is more explicit, and of a higher level.

In the fourth example, Dr. D. can interrogate a full list of terms, and, if necessary, display their definitions or even illustrations before selecting the appropriate entry. The system contains fully explicit information of a high knowledge level, of which some constituents will be integrated into patient files when appropriate.

The last example could be an "intelligent questionnaire", in which the next question is proposed automatically by the system, based on the answer given to the former.

Assistance in the decision-making process / expert systems

In this situation, the exchange of data will not only be from a knowledge base towards the patient record. It will involve a bilateral exchange of information and data. Data extracted from the record will have to be communicated to what will now be called an expert system; results of the interaction between these data and the knowledge contained in the system will then be communicated back to the patient record. This again can be illustrated by a few examples, of progressively higher complexity.

A simple example is the automatic deduction by systems that the title of the patient will probably be "Miss" when the sex is female and the age is less than 18. Another example is the automatic expression of the expected date of delivery based on the date of the last menstrual period as indicated in the HR. This implies that some form of computation of this parameter is implemented in the system.

A slightly more complex example is one in which the system will indicate the date at which a patient is due for a preventative examination, such as a cervico-vaginal smear. In this case, data on the age, as well as on the date and result of the previous examination must be communicated from the HR to the expert system, in which a model of the preventative scheme must be implemented.

More complex still is the verification that a given drug can be given safely to the patient. Here, the data to be communicated from the HR to the expert system may be very complex, from past history and physiological parameters to the list of current drugs.

A final example is one in which data communicated from the HR to the expert system could be used in assisting the RHP in making an accurate diagnosis.

A.2.3. The integrated healthcare record

A.2.3.1 Introduction

Until now, we have seen scenarios in which actions were being conducted at the level of individual patient records. In this last section, we will briefly describe various scenarios on how individual HRs can be grouped and treated collectively, and also how they can be used in wider environments.

A.2.3.2 The different sizes of the collections of HRs

The size of these can vary from single records, to huge archives which cause nightmares to hospital administrators, to the regional or national central databases which correspond to the dreams of some health care administrators. We will briefly describe common situations.

The portable individual record

Health care records can be kept by individuals, i.e. by the patients themselves. This can be a very simple subset of data (e.g. blood group and vaccination data, or the proposed European emergency data). It can also be more comprehensive: it is not rare that patients keep their own radiographs, laboratory results and other reports. This is central to the concept of patient data cards, where individual records are stored in a machine-processable format.

The portable subset of records

HRs can be grouped in small numbers as functional subsets of practices or hospitals. This is for instance the case when a GP or nurse is making home visits, and therefore need to carry with them the records corresponding to the list of patients to be visited. Another example is the subset of records kept in a hospital ward and corresponding to the patients who are currently staying in that ward.

Single handed and group practices

In single-handed practices, the GP will keep the records of his/her active patients as well as an archive of the records of inactive patients. This will probably represent a collection of about one to a few thousand records. In group practices, this number will increase to about 5.000 to 15.000 records, depending on the size of the practice.

Hospitals

In hospitals, the HRs can be collected and archived either at the level of single departments, or centrally for the whole hospital. In the first instance, the number of records will be approximately comparable to those of practices of varying sizes. Hospital archives can collect from a few hundreds (in small chronic care hospitals) to half a million or even more in huge regional or university centres.

A.2.3.3 THE SHARED HR

Another dimension of HRs, is that they are usually shared by a team of health care practitioners. This team can be composed of two persons in the case, for instance, of one doctor and one nurse or secretary. The number will be higher in group practices or small hospital departments. It can be the entire staff of a hospital in which one central record per patient is implemented. Three specific aspects of the management of HRs in a shared environment need to be illustrated here.

Finding the records

In cases where paper records are being used, one must find optimal ways to constantly trace individual records in the organisation: they can be in the archiving department, in the ward where the patient is currently staying, in the outpatient department, on the desk of a trainee preparing a scientific paper.. Some hospitals have installed rather sophisticated systems, based for instance on bar codes identification, just for the purpose of tracing individual records within the institution. In situations where the HRs are kept in an electronic format, finding individual records is usually no longer an issue.

Accessing the records

In a shared record situation, one must also establish rules governing access rights and establishing access priorities. When paper records are in use, this can be done by giving appropriate instructions to the staff responsible for keeping and archiving the records, and by storing the files in physically restricted areas. Experience teaches that under real life conditions, it is difficult to exert 100% control on accesses: records are in constant use in wards, emergency rooms, and other situations when the priority is often the survival of the patient before the privacy of the record. In electronic HR systems, highly selective access patterns can be implemented. 

Individual users will be attributed different access privileges according to their professional status, their department affiliation, their relation with the patient (responsible nurse, referring physician, . . ), and the nature of the patient data that must be accessed (for instance, secretaries can be given access to demographic and billing data only. . ). The access privileges can also differentiate read only vs. read and write privileges. The difficulty however, is that electronic systems cannot easily verify the identity of those attempting to access the system. Various solutions have been implemented, with the most common one based on secret PINs (personal identification numbers), and perhaps the safest one based on personal microprocessors cards combined with a PIN code.

Identification and authentication of the HCP responsible for entering data in the HR.

In a shared record environment where more than one HCP are authorised to write data, it is usually stressed that the source of record information must be clearly identified and authenticated. Thus, a consultant's note will be accompanied by his/her name and-or his/her signature(if legible, the signature constitutes both an identification and authentication). In electronic HR systems, the access control functions, which usually combine identification and authentication, will make it possible to record the "electronic signature" in a completely automatic way.

Virtual records

In large institutions, the use of computerised hospital information systems (HIS) make it possible that patient data created and kept in different departments of one same institution to be viewed by all authorised HPs. The classical scenario here is that virtual health care records can be created at application level. They group the patient data originating in a distributed data base system into specialised views which can fit the needs of specific users groups.

A.2.3.4 The HR as a source for management / research data

Until now, we have only documented situations in which HRs are used for the care of patients, a process which occurs essentially at an individual level. Small subsets of data from the patient records are also treated collectively for management or research purposes. 

A common situation is one in which nursing care plans established for individual patients in a hospital unit are then assembled into coherent working schedules for the nursing team. Another example is one in which procedures performed on patients and listed into their files are used as a basis for billing and insurance claims.

In several countries, small patient data sets have been defined and must be produced after each hospital stay, in order to produce national statistics on the hospital activity as well as estimates of the cost of hospital care per patient category (disease related groups).

Patient data are also collected centrally for epidemiological studies (communicable diseases; mortality statistics; post-marketing surveillance of drugs) or for pure research purposes. In these last examples, it should be noted that the patient records are not in fact needed as such. It is a specific subset of data, which is needed. It will be selected, formatted, and aggregated with data from other patients in a way which will be specific to a particular purpose or objective. Studies and statistics not performed by staff from the local institutions will usually involve transferring anonymous data; the extraction and transfer of the data will be under the responsibility of the HCP in charge of the patient.

A.2.3.5 The HR as one subset of all patient-related data�(using data from many applications for one patient)

The concept of "Patient Related Data" is yet another component of the general information framework into which HRs have to be considered. This term is used to describe all the medical data which belong to a given patient. In the examples given above with patient P, we have seen that P has one HR in the hospital, one HR wt the office of his GP, some of his data in the data base of the clinical pathology laboratory, and some in the data base of the radiology department. All these belong to the domain of his/her patient related data.

In the above-mentioned scenarios, Dr. D has received a well documented discharge summary after P has left the hospital. In this summary, conclusions of relevant radiographs have been summarised. Imagine that later, because of a new problem, Dr. D. wants to obtain more details about one of the pictures taken during hospital stay, he will be able to find in his local file the references (date and place and department of hospital stay) which will allow him to call the hospital and obtain copy/transmission of the additional information. We could say that the local HR is used as a tool to "communicate" with the domain of patient related data.



�Part B: 	Examples of how prENV XXX relates to selected Medical informatics standards and activities



B.1	Example showing how a generic conceptual model may support systems conformant with prENV XXX

This section provides an example of applying models resulting of Co-operative European projects upon prENV XXX.

The example described is taken from the AIM project NUCLEUS, which extends the results of the RICHE project (ESPRIT 2221) in the field of the Electronic Healthcare Record. The conceptual models are designed from previous results from RICHE and have been integrated with the UK Common Basic Specifications. A shot summary of the rationale under the Common Basic Specifications may be presented as follows: 

CBS results of many years of modelling exercise on the different sub-domains of healthcare, and of an integration effort towards a generic conceptual model for healthcare, based on two fundamental notions : commonality and abstraction. Commonality is considered not only as the replication of functionality across examples of a particular type of organisation, but similarities between tasks that at first sight seem very different (ex : hip replacement and decorating a ward; both are subject to the activity quartet : PLAN - ENABLE - DO - REVIEW ).

Entity types can also be grouped into a quartet :

knowledge, e.g. classifications - such as ICD, dictionaries and rules;

agents - those who act, e.g. health authorities, surgeons, nurses, decorators and informal carers;

subjects - those things acted upon, e.g. patients, populations and assets to be maintained; and

activities - things done, e.g. hip replacement, ward decoration and stock issue.

The abstraction of business processes themselves into entity types such as ACTIVITY, ACTIVITY SEQUENCE and RULE enables the data model to handle protocols for doing things, for example child immunisation schedules or decision support for prescribing. The leaf activities in the Business Activity Models are linked to entities from the data dimension in the activity description. The description also tells us whether the leaf activity creates, reads, updates and/or deletes entities of each entity type it uses. Some of the major top-level concepts needed in the language of health - and their relationships - are inevitably already defined by the description of the healthcare process in the model, e.g. :

SUBJECT - e.g. a patient, a donated kidney, a ward, an ambulance,

SUBJECT CHARACTERISTIC - e.g. any item of data about a patient that is time - variant,

KNOWN (SUBJECT) CHARACTERISTIC - e.g. an observed patient's blood pressure

SPECULATIVE CHARACTERISTIC - e.g. a provisional diagnosis on a referral

NATURAL POTENTIAL CHARACTERISTIC - e.g. a condition that will disappear naturally

TARGET CHARACTERISTIC - e.g. the object is to reduce the patient's blood pressure to 150/80

ACTIVITY - e.g. decorating the ward, repairing a hip, taking a blood pressure,

ACTIVITY STRUCTURE - e.g. decomposition of a clinical protocol into its constituent actions,

REASON FOR ACTIVITY - a link between an activity and the CHARACTERISTICS that simulated it.

Ideally one would expect any healthcare language to recognise this subdivision of healthcare data, and - as importantly - to be able to record the relationships between terms in the vocabulary.

Most of the current formalised languages of healthcare describe concepts below the level used in these models. Most effort has gone into "bottom-up" cataloguing of types of morbidity or clinical activity. These can readily be represented by species of the CBS concepts CHARACTERISTIC TYPE - e.g. signs and symptoms - and CLASS OF ACT - e.g. operative procedures. It is up to an application's user community to agree the language(s) to use.

The NUCLEUS conceptual models are derived from the CBS. The following will describe how they may be used to support systems using the EHCRA :

An example previously described in this document will illustrate that process:

Jane Smith is a patient. Her Electronic Heath Care Record contains the following elements :

On 93/12/01 she was sent by Dr. Zarmina Penner to Dr. Petter Hurlen together with a referral letter.

On 93/12/12 Dr. Petter Hurlen has seen her during his consultation and established a diagnosis of a fracture of femur.

A lab test was made on 93/12/13 by Dr Wilson Dept. on the request of Dr. Petter Hurlen

A thorax x-ray was made on 93/12/14 by Dr. Jones Dept.  on the request of Dr. Petter Hurlen

An external consultant, Prof. Antonio Fernandez Perez de Talens was called on the 93/12/15 and recorded his conclusions.
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Fig. B.2-1. AN EXAMPLE OF A PART OF A HEALTHCARE RECORD

�Following this example it is now possible to use the buildings blocks of the architecture (record items, record item complexes, attributes) :



� EMBED Word.Picture.6  ���

Fig. B.2-2. APPLYING THE CONSTRUCTS OF THE ARCHITECTURE





It is also possible to describe the context of the record items and of the record item complexes, using a conceptual model describing the particular domain to which those elements belong. Here, the generic model designed in the NUCLEUS project will be used:
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Fig. B.2-3. USING A CONCEPTUAL MODEL TO REPRESENT THE CONTEXT

As it is shown in this diagram, the contextual elements from the example can be abstracted using a conceptual model, allowing a healthcare record system to design standard and coherent methods to manipulate homogeneous set of information.

Using the NUCLEUS conceptual model, Dr. Penner, Dr. Hurlen, Dr. Wilson, Dr. Jones and Pr. Fernandez Perez de Talens would be "AGENTs". They have the responsibilities to provide some Healthcare to the "PATIENT" Jane Smith. They provide Healthcare by performing "ACTs". "ACTs" may have a "DATE OF PERFORMANCE". Being a "PATIENT", Jane Smith is a "SUBJECT". She has a "DATE OF BIRTH" and one or more "SUBJECT LOCATION".

A record item may be a characteristic of a patient ("SUBJECT CHARACTERISTIC"). In the case of fracture of femur or the Hb value it certainly is. In that case this record item may be classified by a CHARACTERISTIC TYPE (as defined in a classification system like ICD-10).

A record item may not be a (direct) characteristic of a patient. It is the case of the sound record or of the x-ray.

�ACTs may also be classified by "CLASSES OF ACTs" according to a classification system. The Classifications are described in the knowledge area, where it is possible to define semantic relationships and rules of behaviour concerning the different element of the classification systems. A characteristic of a patient ("SUBJECT CHARACTERISTIC") may be a reason for an act.
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Fig B.2-4.  An extract from the CBS/NUCLEUS Generic Model
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Fig B.2-5.  Syntax and conventions used.



The previous schema is only an extract of the NUCLEUS CBS conformant model.

As examples (Subtypes) of Classes of acts one may describe "OBSERVATIONs" and "INTERVENTIONs" :



�



Fig B.2-6. The two main subtypes of classes of acts



For a complete system manipulating healthcare record, record items and record item complexes should be considered in their contexts. In NUCLEUS the main way to represent the context is through the notion of "ACT". An ACT is also the basis of the communication between a "requester" and a "provider" of healthcare through DEMANDs and the following reports. Requester and Provider are represented as AGENTs.

For more detailed background to understand this example, the reader is referred to more specific documentation  (see annex C).

�B.2	Example based on The Good European Healthcare Record (GEHR) architecture



Notes:

	1.	The GEHR Architecture is compatible with EHCRA at the level of HR Items and HRI Complexes, but GEHR calls these types of entry "HRI" and "Strong Collection" respectively. Attributes are also used in much the same way.

	2.	GEHR has, however, defined the further concepts of "Heading", "Transaction", "EHCR", "EHCR_Source", "EHCR_Extract", "Healthcare Facility (HCF)", and "Healthcare Professional (HCP)" which are exemplified here.

	3.	The Transaction concept is used to capture all the semantics necessary to deal with the ethico-legal context of the EHCR. It is defined by GEHR as the result of one interaction with an EHCR by an authorised person and is the smallest quantity of EHCR information which can safely be transferred between systems. The Transaction concept is realised in GEHR by the structures of a) Versioned Transactions containing b) Transaction Versions. (This concept is similar to that of versions of files supported by some computer operating systems.)

	4	The Information Model from which the GEHR Architecture is derived uses an Object Orientation Formalism. The following containment relationships must be recognised in order to understand this example. Note also that the attributes of higher structures propagate to the lower contained structures. The values of these attributes in instances of classes may, however, be redefined

		Container			Contained

		EHCR_Source			EHCR

		EHCR				Versioned_Transaction

		Versioned_Transaction		Transaction_Version

		Transaction_Version		HRIs and Strong_Collections

		Strong_Collection		HRIs and/or other Strong_Collections

	5	A Heading annotates a group of HRIs/Strong-Collections, but does not contain them.

	6	In the example the probable use of coded data is indicated by the use of angle brackets: e.g. <diagnosis> indicates a code for "diagnosis". The code set used is at the discretion of the user. GEHR has detailed structures for representing the identification of codesets, which includes the identity of original language used, but this level of detail is omitted from the example.

		Double quotes are used for pure textual data. 

	7	The GEHR Architecture contains considerable detail for the representation of quantity-like data, with units, ranges, accuracy, and so on. This detail is omitted in the example.

	8	A real EHCR application which stores such a record as in the example would need to identify all sections of the record uniquely in some way. For the purpose of the example, each instance of a structure is given an identity string e.g. VT-0001, HRI-0004 so as to be able to cross reference structures within the example.

	9	It is to be expected that each EHCR-Source which generates EHCRs will have access to details of Healthcare Facilities (HCFs) and Healthcare Professionals (HCPs). The instances of these classes which occur in the example are included . 

	11	Parentheses (.....) are used for explanations

	12	All administrative and personal data quoted in this example are fictitious.



�

Scenario:



Peter Grant registers with Dr Kalra (The Heron Practice, London) on 24.10.94, and then sees the practice nurse for a health check.�PRIVATE ��

The Nurse, Miss Judith Duddell, takes a history, records allergies and current medication, and carries out a physical examination.

Mr Grant comes in next week to see Dr Kalra about abdominal pain. He remembers his father used to get such pains and had a duodenal ulcer (which he forgot to tell the nurse during the health check). Dr Kalra amends the Nurse’s record, makes an examination of Mr Grant, diagnoses Acute Peptic Ulcer, and prescribes Cimetidine.

Later that year, Dr Kalra receives a request from the Casualty department of the local hospital to send any records of Mr Grant’s having been given treatment for abdominal pain. Dr Kalra extracts the relevant data from his records for sending to the hospital.
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�HCF�ID=HCF-0001��	Attributes:	Country:		<UK>

			ID			“GP123456”

			Name:			“The Heron Practice”

			Address:		“101, Berry St”

			Postcode:		“EC4 9BD”

	

HCP�ID=HCP-0001��	Attributes:	Surname:		“Kalra”

			Initials:			“D.”	

			Title:			<Dr>

			Reg_No:		UKGP132435

			Profession:		<General Practitioner>



HCP�ID=HCP-0002��	Attributes:	Surname:		“Duddell”

			Initials:			“J.A.”	

			Title:			<Miss>

			Reg_No:		UKSRN015432

			Profession:		<State RegisteredNurse>



�

EHCR_Source�ID=RS-0001��Attributes:	Name:			The Heron Practice

		Address:		London EC4 9BD

		Internet_Address:	heronp@server1.co.uk

		Owning_HCF:		GP12345         (Heron Practice)

(e.g. in the case where the EHCR_Source is a hospital department, the Owning_HCF would be the hospital. In General Practice, the two would generally be the same)

		Records_List:		R-0001,

		Security_Mode:		Encrypted







�

EHCR�ID=R-0001��

Attributes:	Subject:			NHS13243546

		Date_Created:		24.10.1994

		HCP_Created_By:	UKGP132435	(Dr Kalra)

		Transactions:		VT-0001,VT-0002,VT-0003

�

�Versioned_Transaction�ID=VT-0001��

Attributes:	Type:			<ADMIN>

		GEHR_Version:		1.5

		DateTime_Created:	24.10.1994 10:30

		Original_Revision:	1.0

		Original_Transfer_ID:	<null>

		Who:			NHS13243546

		Access-Rights		<All Clinicians> , <Patient>

		Versions:		TV-0001





Transaction_Version�ID=TV-0001��

Attributes:	DateTime_Committed:	24.10.1994 10:30

		Type_Of_Change:	<NEW>

		Revision_ID:		1.0

		HCF_Created_At:	GP12345		(Heron Practice)

		HCP_Authorizing:	UKGP132435		(Dr Kalra)

		HCP_Responsible:	UKGP132435		(Dr Kalra)

		Recorder		<Receptionist>

		Type_Of_Change:	<NEW>

		Items:			HRI-0001 - HRI-0007



HRI�ID=HRI-0001��	Attributes:	Name:		<Surname>

			Content:		“GRANT”

HRI�ID=HRI-0002��	Attributes:	Name:		<Forename>

			Content:		“Peter”

HRI�ID=HRI-0003��	Attributes:	Name:		<Title>

			Content:		<Mr>

HRI�ID=HRI-0004��	Attributes:	Name:		<Date of Birth>

			Content:		18.07.59

HRI�ID=HRI-0005��	Attributes:	Name:		<Address1>

			Content:		“22 Perth Road”

HRI�ID=HRI-0006��	Attributes:	Name:		<Address2>

			Content:		“London”

HRI�ID=HRI-0007��	Attributes:	Name:		<Postcode>

			Content:		“N10 3DB”

	

�

���Versioned_Transaction�ID=VT-0002��Attributes:	Type:				<CONTACT>

		GEHR_Version:			1.5

		DateTime_Created:		24.10.1994 11:00

		Original_Revision:		1.0

		Original_Transfer_ID:		<null>

		Who:				NHS13243546

		Access-Rights			<All Clinicians> , <Patient>

		Versions:			TV-0002



Transaction_Version�ID=TV-0002��Attributes:	DateTime_Committed:		24.10.1994 10:30

		Type_Of_Change:		<NEW>

		Revision_ID:			1.0

		Contact_With:			UKSRN015432	(Nurse Duddell)

		HCF_Created_At:		GP12345	(Heron Practice)

		HCP_Authorizing:		UKGP132435	(Nurse Duddell)

		HCP_Responsible:		UKGP132435	(Dr Kalra)

		Recorder:			UKSRN015432	(Nurse Duddell)

		Items:				HR Item-0008- HR Item-0014�						SC-0001, SC0002



Heading�ID=H-0001��	Attributes:	Name:		<Past History>

	(Annotates:	HRI-0008,HRI-0009)



HRI�ID=HRI-0008��		Attributes:		Name:		<Serious Illnesses>

					Content:		<None>

					Annotated_By:	H-0001

	

HRI�ID=HRI-0009��		Attributes:		Name:		<Previous Operations>

					Content:		<None>

					Annotated_By:	H-0001

	

Heading�ID=H-0002��	Attributes:	Name:		<Family History>

	(Annotates:	HRI-0010)



HRI�ID=HRI-0010��		Attributes:		Name:		<Serious Illnesses>

					Content:		<None>

					Annotated_By:	H-0002



Heading�ID=H-0003��	Attributes:	Name:		<Allergies>

	(Annotates:	HRI-0011)



HRI�ID=HRI-0011��	Attributes:	Name:		<Allergies>

			Content:		<None>

			Annotated_By:	H-0003



��Heading�ID=H-0004��	Attributes:	Name:		<Medication>

	(Annotates:	HRI-0012)



HRI�ID=HRI-0012��	Attributes:	Name:		<Current Medication>

			Content:		<None>

			Annotated_By:	H-0004

	

Heading�ID=H-0005��	Attributes:	Name:		<Physical Examination>

	(Annotates:	HRI-0013,HRI-0014,SC-0001,SC-0002)



HRI�ID=HRI-0013��	Attributes:	Name:		<Weight>

			Content:		76 Kg

			Content_Comment: “with light clothes”	

			Annotated_By:	H-0005

	

HRI�ID=HRI-0014��	Attributes:	Name:		<Height>

			Content		1.80m

			Annotated_By:	H-0005



Strong_Collection�ID=SC-0001��	Attributes:	Name:		<Blood Pressure>

			Members:	HRI-0015,HRI-0016

			Annotated_By:	H-0005



HRI�ID=HRI-0015��		Attributes:	Name:			<Systolic Blood Pressure>

				Content:		105mmHg

HRI�ID=HRI-0016��		Attributes:	Name:			<Diastolic Blood Pressure>

				Content:		60mmHg

				Certainty:		<uncertain>

				Content_Comment:	“Difficult to hear”



Strong_Collection�ID=SC-0002��	Attributes:	Name:			<Urinalysis>

			Members:		HRI-0017,HRI-0018,HRI-0019

			Annotated_By:		H-0005



HRI�ID=HRI-0017��		Attributes:	Name:		<Protein>

				Content:		<negative>

HRI�ID=HRI-0018��		Attributes:	Name:		<Glucose>

				Content:		<negative>

HRI�ID=HRI-0019��		Attributes:	Name:		<Bile>

�				Content:		<not tested>

�

Versioned_Transaction�ID=VT-0002��Attributes:	Type:			<CONTACT>

		GEHR_Version:		1.5

		DateTime_Created:	24.10.1994 11:00

		Original_Revision:	1.0

		Original_Transfer_ID:	<null>

		Who:			NHS13243546

		Access-Rights:		<All Clinicians> , <Patient>

		Versions:		TV-0002,TV-0003

	(TV-0002 which was Version 1.0 already existed. This entry now updates the number of versions to 2)



�Transaction_Version�ID=TV-0003��Attributes:	DateTime_Committed:	31.10.1994 09:30

		Type_Of_Change:	<AMEND>

		Revision_ID:		1.1

		Contact_With:		UKGP132435		(Dr Kalra)

		HCF_Created_At:	GP12345		(Heron Practice)

		HCP_Authorizing:	UKGP132435		(Dr Kalra)

		HCP_Responsible:	UKGP132435		(Dr Kalra)

		Recorder:		UKGP132435		(Dr Kalra)

		Items:			HRI-0008,HRI-0009,

					HRI-0011 - HRI-0014,

					SC-0001,SC-0002,

					HRI-0020



HRI�ID=HRI-0020��		Attributes:	Name:		<Serious Illnesses>

				Content:		<duodenal ulcer>									Content_Comment:	<father>

				Annotated_By:	H-0002

		Link Attribute:	Type:		<replacement>

				Value:		HRI-0010





(Note: Heading H-0002 now annotates HRI-0020 in the second version of this transaction)





(This box contains the whole of the Amendment by Dr Kalra of the original Nurse Contact transaction. The other contents of the first version are carried forward to this version, but not shown for reasons of brevity.)

�	

���Versioned_Transaction�ID=VT-0003��Attributes:	Type:			<CONTACT>

		GEHR_Version		1.5

		DateTime_Created:	30.10.1994 09:30

		Original_Revision:	1.0

		Original_Transfer_ID:	<null>

		Who:			NHS13243546

		Access-Rights		<All Clinicians> , <Patient>

		Versions:		TV-0004



Transaction_Version�ID=TV-0004��Attributes:	DateTime_Committed:	30.10.1994 10:00

		Type_Of_Change:	<NEW>

		Revision_ID:		1.0

		Contact_With:		UKGP132435		(Dr Kalra)

		HCF_Created_At:	GP12345		(Heron Practice)

		HCP_Authorizing:	UKGP132435		(Dr Kalra)

		HCP_Responsible:	UKGP132435		(Dr Kalra)

		Recorder:		UKGP132435		(Dr Kalra)

		Items:			SC-0003,SC-0004,

					HRI-0026 - HRI-0028

					SC-0005,HRI-0030,SC-0006



Heading�ID=H-0007��	Attributes:	Name:			<Symptoms>

	(Annotates:	SC-0003,SC-0004,HRI-0026 - HRI-0028)

						

Strong_Collection�ID=SC-0003��	Attributes:	Name:		<Pain>

			Members:	HRI-0021,HRI-0022,HRI-0023

			Annotated_By:	H-0007



HRI�ID=HRI-0021��		Attributes:	Name:		<Location>

				Content:		<epigastrium>

HRI�ID=HRI-0022��		Attributes:	Name:		<Duration>

				Content:		4 days

HRI�ID=HRI-0023��		Attributes:	Name:		<Severity>

				Content:		“worse at night”

�

��Strong_Collection�ID=SC-0004��	Attributes:	Name:			<Vomiting>

			Members:		HRI-0024,HRI-0025

			Annotated_By:		H-0007



HRI�ID=HRI-0024��		Attributes:	Name:		<Number>

				Content:		2

HRI�ID=HRI-0025��		Attributes:	Name:		<Occasion>

				Content:		-4 days		(4 days ago, twice)



HRI�ID=HRI-0026��		Attributes:	Name:		<Fever>

				Content:		<none>

				Annotated_By:	H-0007



HRI�ID=HRI-0027��		Attributes:	Name:		<Haematemesis>

				Content:		<none>

				Annotated_By:	H-0007





HRI�ID=HRI-0028��		Attributes:	Name:		<Patient Remark>

				Content:		“I am worried”

				Annotated_By:	H-0007



Heading�ID=H-0008��	Attributes:	Name:			<Physical Examination>

	(Annotates:	SC-0005)



Strong_Collection�ID=SC-0005��	Attributes:	Name:			<Tenderness>

			Members:		HRI-0029

			Annotated_By:		H-0008



HRI�ID=HRI-0029��		Attributes:	Name:		<Location>

				Content:		<epigastrium>



Heading�ID=H-0009��	Attributes:	Name:			<Diagnosis>

	(Annotates:	HRI-0030)



HRI�ID=HRI-0030��	Attributes:	Name:			<Provisional Diagnosis>

			Content:			<Acute Peptic Ulcer>

			Annotated_By:		H-0009

	Link Attribute:	Type:			<Associative>

			Value:			HR Item-0020



�

�

Heading�ID=H-0010��

	Attributes:	Name:			<Treatment>

	(Annotates:	SC-0006)



Strong_Collection�ID=SC-0006��	Attributes:	Name:			<Drug Prescription>

			Members:		HRI-0031 - HRI-0034

			Annotated_By:		H-0010



HRI�ID=HRI-0031��		Attributes:	Name:		<Drug Name>

				Content:		<cimetidine>

HRI�ID=HRI-0032��		Attributes:	Name:		<Dosage>

				Content:		400mg

HRI�ID=HRI-0033��		Attributes:	Name:		<Frequency>

				Content:		<at night>

HRI�ID=HRI-0034��		Attributes:	Name:		<Duration>

				Content:		28 days

�



�

EHCR_Extract�ID=RE-0001��

	Attributes:	Subject:			NHS13243546

			HCFs:			HCF-0001

			HCPs:			HCP-0001,HCP,0002

			DateTime_Created:	15.12.1994

			Created _By:		HCP-0001

			Transactions:		VT-0001,VT-0002,VT-0003













�B.3 Example showing how an entity relationship data model may support systems conformant with prENV XXX

B.3.1	Introduction� TC  "F4.1	Introduction" \l 1 �

This subclause presents an example describing how a datamodel for a healthcare record, to be used with prENV XXX, could formalise the fundamental information which constitute one generic healthcare record.

The specification of a datamodel represents a fundamental complementary specification to allow two different computer systems to exchange and manipulate consistent data. It can be emphasised, in fact, that the pure adoption of the architectural principles defined in clause 4 of prENV XXX just ensures that the conceptual structuring of two different healthcare records is the same, but it does not make any provision on the actual types of information which may be present in each healthcare record. 

In order to fulfil also the objectives of 

a]	actually implementing the standard architecture in a working system;

b]	permitting different computer systems to exchange and understand consistent information 

it is also necessary that:

a] 	a detailed model of the actual data which are individually managed by each system is formalised;

b] 	the different models are mutually consistent.

Due to the obvious differences which exist between the various clinical specialities and the local (national and territorial) regulations, the model cannot provide an exhaustive, detailed specification of all possible individual data items which might be stored in one specific electronic healthcare record. 

Therefore, the scope of the model in this example just relates to the formalisation of the main classes of information (with their mutual logical relationships) which may be considered common to almost any type of healthcare recordand not conflicting with the different regulations and practices. Furthermore, the modelling criteria and notation adopted, although capable of providing a formal definition of the individual concepts, does not relate to any technological environment and does not imply any technological constraint.

Obviously, to permit an actual interworking between different computer applications, when implementing such basic generic model, it will be necessary to formalise the actual attributes (i.e. the record items and record item complexes) of the basic concepts which are being managed by the real application, with and their individual syntatic and semantic characteristics.

The example model has been defined on the basis of the analysis and integration of several inputs:

·	contributions provided by the various members of the CEN/TC 251/WG 1/PT011;

·	the investigation on the Italian governmental requirements [namely the "Reports for Admission and Discharging" to be filled by each hospital for the individual stays]

·	the analysis of the datamodel of the various applications and common services developed in the EDITH Initiative already operating in some hospitals.



B.3.2	Objective, limits and users of the datamodel� TC  "F4-2	Objective, Limits and users of the datamodel" \l 1 �

Objective

Within this global objective, the purpose of the data model is to provide a formal specification  of the various types of data which may be present in the  healthcare record, with their mutual logical dependencies and relationships.

In order to be really usable in practice and to permit a wide acceptance, such description must comply with two fundamental requirements:



·	The model must be independent from any specific technological environment and/or constraint.

·	The model must provide a formal and non-ambiguous specification of the information of the HEALTHCARE RECORD, expressed through notation and criteria easily utilisable by technicians for the specification of consistent information systems, capable of exchanging mutually understandable data.

Scope / Limits

The definition of a datamodel comprising all possible information which may exist in one HEALTHCARE RECORD, capable of supporting all domains of medicine and compliant with the different national and territorial regulations is a very complex and long exercise, which cannot be therefore carried out in the scope of the present PT.

The scope of the present example is therefore limited to the proposal of one possible kernel of such conceptual model, formalising only the fundamental classes of information and their mutual logical relationships.  

Subsequent initiatives and/or the actual computer implementations of the healthcare record will refine such a generic model, by adding additional classes of data and by formalising the individual data elements managed for each concept (e.g. the detail of personal data on the patient).

Such approach also facilitates the acceptance of a model by the intended users and permits its incremental  evolution over the time, throughthe  gradual specification of a common model, enabling different software systems to really exchange and interpret consistent data. 

Intended users of a datamodel

With respect to its contents and organisation, the specification of the data model must represent a usable tool, easily exploitable by the various classes of envisaged users, such as decision makers, healthcare professionals and IT developers. 

They should see the datamodel as an instrument capable of supporting different purposes:

·	Decision makers and healthcare professionals

	As a planning instrument, to permit the creation of organisational networks of healthcare centres, capable of interchanging and manipulate consistent information, aggregatable also for statistical and epidemiological purposes.

·	Healthcare professional

	As a verification instrument to rely on the availability of quality information on the individual patients, capable of supporting their clinical activities.

·	IT developers

	As an instrument to develop consistent applications, capable of interchanging consistent data, complying with common criteria in terms of semantic and syntactic aspects.

B.3.3	Modelling methods� TC  "F4-3	Modelling methods" \l 1 �

The criteria and the notation adopted for the modelling of the healthcare recorddata must permit to obtain a formal, complete and non-ambiguous description of the individual data items, without any dependency and/or implication with specific technological environments.

The criteria adopted in this proposal comply with the Entity-Relation model, initially defined by Peter P. Chen, and widely  accepted in the scientific and industrial community.

Such modelling method is based on the identification of two fundamental types of concepts (i.e. meta- concepts): Entities and Relationships, which are defined in the following figures:



Entity

An entity is any autonomous and self-consistent object of the domain of interest, with a set of common properties called attributes.

Example 	An entity will be the patient, with attributes "patient name",  Ôpatient telephoneÓ, "patient address", "patient sex", etc.

Graphically, an entity is represented by a rectangle. 

Attributes may be represented graphically with a pin connected to the rectangle. 

However, due to the possible number of the attributes of the entity,  only the most significant characteristics are usually presented in the graphic diagram, to ensure its practical readability.�



���



Relationship

A relationship is a fact that connects two or more entities. Also relationships may have specific properties, which relate to the fact itself, and do not depend on the entities which are connected with the relationship.  Also these properties are called attributes. 

A relationship is always bi-directional, in the sense that it defines a mutual link between the connected concepts.

Graphically, a relationship is represented by a diamond, connected with the linked entities. 

As for the entities, the attributes of the relationships may be represented graphically with a pin connected to the diamond. 

However, due to the possible number of the attributes,  only the most significant attributes are usually presented in the graphic diagram, to ensure its practical readability.����



Cardinality [minimum and maximum]





The cardinality is a property of the link connecting one entity and one relationship. It defined the minimum and maximum number of occurrences of the relationship which may be related to any generic instance of the entity.

In the graphic diagram, cardinalities are written just near the line connecting the entity with the relationship (close to the relationship).����



Hierarchy



A hierarchy describes a classification introduced in one entity, based on one discriminating attribute.

Graphically, the hierarchy is described througha set of arrows linking all sub-entities to the originating entity.��

��

From the pure syntactic viewpoint, two types of attributes (both for entities and for relationships) can be identified: 



Elementary 	The elementary attributes consist of one single piece of information describing a property of the related concept (e.g. sex), 



Composite	The composite attributes consist of a consistent aggregation of a set of mutually related elementary data (such as "address", which may consist of the three elementary attributes: "street", "city" and "zip")

Besides these two basic constructs, the following additional meta-concepts are necessary to ensure the completeness of the model.



On the basis of these constructs,  the datamodel may be described through both textual and graphical specifications. 

The textual description of each basic concepts of the model (i.e. entities and relationships) should be structured through a set of forms, permitting to define all those aspects� of the concept, which are necessary to ensure the completeness and formality of the specification. The identification of a possible set of form is beyond the level of detail foreseen for this document.

Besides the forms, textually describing the individual concepts, also one (ore more) graphical diagrams are to be used to present comprehensive views of the complete (or partial) datamodel.

B.3.4 	Conceptual data model for the healthcare record� TC  "F4-4 	Conceptual data model of the HCR " \l 1 �

B.3.3.1 Introduction � TC  "F4-4.1 	Introduction " \l 1 �

The healthcare record represents a structured amount of recorded information, intended for human perception and computation, that can be interchanged as a unit between users and/or systems.

On the basis of this objective, a model for the healthcare record must be able to support two different, but complementary, purposes:

·	The presentation of the data to the (different) types of human users, according to their individual requirements and needs, (obviously in accordance with the general constraints and rules defined in the previous sections of this document).

·	The computerised recognition and processing of the data by different information system, not only as concerns the simple presentation of the data to the users, but also with respect to the actual reliable interpretation of the information during the different processes related to the caring of the patient. 

For such purpose, the data model must be organised in a structured way, compliant with the requirements of any generic database system, capable of integrating the whole information heritage into one consistent repository, without forcing the user to enter or to retrieve the same information several times through different applications, when performing different activities.

Such objectives and requirements are outlined in Figure B.3-1. Referring to the role of the conceptual model shown in Figure A-2 of prENV XXX,  Figure B.3-2, schematises how both purposes must be concurrently and consistently supported by the datamodel, in order to permit the different systems to exchange data really utilisable by the individual applications supporting the different (clinical and organisational) activities using the information stored in the healthcare record.

In the following sections, an example of a conceptual data model for the healthcare record is described, according to the criteria and notation detailed in subclause B.3.3. 

In order to facilitate the understability of the specification, and according to the two fundamental requirements of the healthcare record discussed before, the definition of the model is organised in an incremental way through several sections:  first of all it is described the model supporting the presentation requirements, then the concepts are incrementally evolved and refined, to detail the various classes of data which may be present.

For each section a set of requirements is defined (referring also to some scenarios already introduced in the previous parts of this documents) and the corresponding data model is presented.

As additional benefit, this approach will facilitate also the evolution of the model in subsequent standardisation initiatives, when the basic set of information will be extended. 

Furthermore, also the practical usability of the model will be facilitated, since it will be possible for applications and systems to comply just partially to the common model, being consistent only to specific sections of it.



Notices

·	The attributes defined in the graphical schemas presented in the following sections attached to the individual entities and relationships do not aim at representing a full or formal list of all possible characteristics of the relevant concepts. Their purpose is just to provide an example of a definition of some of the main data which are considered to be important for the various concepts.



�



�

Figure B.3-1 - Some of the various utilisations of the HEALTHCARE RECORD



�



�



Figure B.3-2 - The role of the datamodel with respect to the architecture



B.3.4.2 	Presentation part of the healthcare record model� TC  "F4-4.2 	Presentation part of the Healthcare Record model" \l 1 �

This section defines an example of a basic datamodel capable of supporting the architectural principles defined in Clause 6 with respect to the different presentations of the healthcare record.



Requirement

In this example, one healthcare record refers to a patient and consists of a set of documents. Each document consists of an aggregated set of elements, which may be either record items (RI) or, most likely, record item complex (RIC). One record item complex consists of an aggregation of a set of healthcare recordItems, grouped in the specific element for different (organisational, clinical or semantic) reasons. According to the complexity of the healthcare record, any document may contain a set of other more elementary documents; such organisation may be recursively repeated.

Documents represent different modalities to aggregate and to present the individual record items/ record item complexes, in order to meet the specific needs and requirements of the individual types of users (e.g. physicians with different specialities, nurses, epidemiologists, etc.). As a consequence, the same elements may appear in several, different documents.

On the other side, the individual elements (i.e. healthcare record items) represent individual and self-consistent pieces of information, which may be the result of several manual or computerised processes. Therefore, they are formally organised and structured in the underlying information system, in order to be individually accessible, understandable and processable by the different computer procedures supporting the various activities in the organisation.

The attributes, complementing the actual content of the record items and record item complexes (such as presentation, organisation, identification and context attributes), represent properties of the individual element:



¥	the presentation attributes relate to the record items/record item complexes within the individual documents, and are therefore attributes of the relationship "comprising", which defines which RI/RIC are in any document.

¥	the descriptive attributes and enterprise context attributes (e.g.comment, name, additional),  in addition to the original record context  attributes are properties of both RIs and RICs; they are therefore defined as attributes of the "elements" entity, (grouping both types of record items).

¥	the type attribute and content attribute may relate only to HRIs, and are therefore specified at the level of the HRIs sub-entity.







�





Figure B.3-3 - The basic structure of the healthcare record for presentation purposes





B.3.4.3	Structural part - Mapping the architectural principles into real healthcare record systems� TC  "F4-4.3	Structural part - Mapping the architectural principles into real HR systems" \l 1 �

The model presented in B.3.3.2 permits to describe the presentation characteristics of the healthcare record, allowing any generic application to show the individual information to the user. 

On the other side, it does not allow any type of actual computerised calculation and interpretation of the data which are in the individual healthcare record's.  With this respect, it can be emphasised that the pure adoption of the architectural principles defined in clause 6 of this standard just ensures that the conceptual structuring of two different healthcare records is the same, but it does not make any provision on the actual types of information which may be present in each healthcare record. 

In order to fulfil also the objectives of:

a]	actually implementing the standard  architecture in a working system;

b]	permitting different computer systems to exchange and understand consistent information

it is therefore necessary that:

a] 	a detailed model of the actual data which are individually managed by each system is formalised;

b]	the different models are mutually consistent.

The datamodel of the specific healthcare record system will represent a refinement of a basic conceptual model, e.g. like the one presented in Figure B.3-3, extended through the formalisation of the actual data which are present in the individual record items/record item complexes, as shown in Figure B.3-4.

When detailing such refinement, the following basic rules must be taken into account, in order to properly map the architectural principles defined in Clause 4 of prENV XXX into the working system. 

·	The individual Record Items (defined in sublause 4.2.) of the architecture represent attributes of the various concepts (i.e. entities or relationships) of the information model. Each of these attributes shall be structured as a composite attribute, consisting of a set of elementary attributes, relating to the individual architectural properties, as shown in figure B.3-5:

·	Descriptive attributes

·	Identification attributes

·	Information context

·	Enterprise context

·	Record Items Complex of the architecture, as defined in subclause 4.3 shall represent aggregations of elementary attributes, both relating to the same concept, as grouping data from different entities and/or hierarchies, as shown in Figure B.3-6.



�



Figure B.3-4 - The refinement of the element structure







�



Figure B.3-5 - Basic correspondence between attributes and healthcare record Items





�



Figure B.3-6 - One healthcare record Item Complex may span over different concepts

B.3.4.4	Structural part - Section I - Personal data on patient� TC  "F4-4.4	Structural part - Section I - Personal data on patient" \l 1 �



Requirement	Personal information on the patient

healthcare record's contain a section providing personal information on the patient.

Each patient is characterised by a set of basic personal data, permitting to identify him/her [such as name, sex, date of birth, place of birth, identification code].

Besides the basic personal data, additional information can be present on the patient. Such data can largely vary in the different countries, medical disciplines and individual organisations. The type of personal data is therefore described, in terms of their coded identifier, textual description and domain of possible values. Furthermore, various types of personal data can be clustered into super-groups [e.g. professional information, responsible territorial healthcare organisations, etc.]
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Requirements

Each patient may have several cases of interest. Each case represent a set of one or more contacts that the patient has had with a provider of healthcare service, due to specific health problems the patient has. 

A provider of healthcare service may be either an individual [e.g. GP] or a complete healthcare centre [e.g. a hospital]. Nevertheless, also in the case the contact is had with a complete centre, struc�tured into service units, one specific individual is always responsible for the contact with the patient. As a consequence, it can be assumed that the contact is always with one individual, which could be working in one service unit of a complete healthcare centre.

Each case is characterised by a starting date and an ending date, and may be classified according to a set of classification criteria.  Also contacts may be characterised by one or more classification criteria. 

Classification criteria for cases and contacts vary according to the organisation, medical discipline and local regulations, therefore the specific criteria adopted must be explicitly described.

Classification criteria for cases and for contacts may be clustered into groups of homogeneous criteria [e.g. DRG, discharging diagnosis, etc.].

Each contact may be either a complete stay in a healthcare centre or a momentary service provided to the patient. 

If the contact is a stay, than a reason for the admission is needed and different service units [i.e. wards] of the healthcare centre may be involved during the complete stay. For each service unit involved, a starting and an ending date should be specified and the reason(s) for discharging must be detailed. 

A contact may determine the need of a follow-up, in terms of additional contacts in case with providers of HC services, different than the original one.







�
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Requirement

Detailed information on the individual services provided during the contact may be also present in the HC record.

Such detail can be described througha sequence of acts, which represent any activity [clinical, diag�nostic or logistic] performed for the patient (see also example B.1). Each act is characterised by a reason. It is requested by one individual;  to a generic healthcare provider [either a centre or an other individual] at a certain date. The requested HC provider accepts the request at a certain date [which could be different than the moment of the initial request]. The act is then actually executed by one individual [meaning the person eventually responsible for that act].

Each act is of a certain type, since the type of act may largely vary according to the organisation, the patient conditions and the medical discipline, such a type must be explicitly identified and characterised throughformal codes and description. Types of acts can be also clustered into larger groups, recursively aggregating homogeneous types of activities [e.g. X-rays, nursing activities, operations, etc.]

Each act will have a certain (set of) results. Again, the types of these results may largely vary according to the type of the act, in terms of domain of values [e.g. number, textual data, images], coding and classification criteria adopted and unit of measure . As a consequence, the types of actual results must be explicitly defined in the reporting of the act.

Each act requested by one individual may cause the execution of a sequence of more detailed activi�ties, according to the actual protocol and methods adopted by the executor. Such actual detail of activities executed must be explicitly mentioned; obviously each elementary act will have its own result(s).

Finally, each act will imply the utilisation a quantity of some material(s); some of these materials may be drugs.

As it happens for the whole contact, also the individual acts may determine some follow-ups, in terms of other acts which it will be decided to execute on the basis of the results obtained. 



�

�







�B.4 Example based on a laboratory service report

As stated in the scope, prENV XXX provides the means for referring to healthcare domain information models or syntaxes and for describing how instances of information represented in this way are organised in a healthcare record. This annex gives one example of such a relationship. It shows how a laboratory service report may be implemented based on the CEN/TC 251/PT008 domain information model and the transformation into a healthcare record structure, based on prENV XXX. It should be noted that this is not the only way to do such an transformation.  The following presentation includes: 

a description of an example of a laboratory service report, 

a short explanation of the CEN/TC 251/PT008 domain information model

the structure of a laboratory service based in the CEN/TC 251/PT008 model

the result of a mapping from the PT008 structure to a healthcare record structure based on prENV XXX.



Example: Laboratory Service Report

A laboratory service report is a response to an earlier laboratory service order sent by Mrs. GP to Mr. Lab regarding Mr. Patient. Mrs. GP requested two investigations, haemoglobin and haematocrit of a blood sample taken by herself. The laboratory found the results to be haemoglobin 14,8 g/dl (13,0 - 18,0) and Haematocrit 44,8% (37,0 - 54,0). The structure of the laboratory service report is shown below.



�



Figure B.4-1 Example of Laboratory Service Report



The Laboratory Service Report includes a sender and receiver which is the laboratory provider and the laboratory requester, a patient and a date. These are common attributes of the report itself. The report contains a reference to one sample collected and two results of the investigations performed on the sample.



�CEN/TC 251/PT 008

The domain information model developed by CEN/TC 251/PT008 for Laboratory Service orders and Laboratory Service Reports is shown below. 
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Figure B.4-2 CEN/TC 251/PT 008 domain information model



The annotation letters a -h have been added to some of the relationships in the model in order to later reference them. 



�Instance of a CEN/TC 251/PT008 based Laboratory Service Report 

An instance of a laboratory service report using the data from the example may look like this



�



Figure B.4-3 An instance of a CEN/TC 251/PT 008 Laboratory Service Report 



The EHCRA structure

Implementation of the Laboratory Service Report in the architecture prENV XXX requires a representation form. The following symbols are introduced in this annex and are not part of the ECHRA standard itself. Other symbols to represent the architecture components may as well be used. The three main components: Record item, original record  complex and view record complex are represented as follows:

�



Figure B.4-4 Symbols



Using the architecture of prENV XXX the PT008 based Laboratory Service Report may be transformed into the following structure



�



Figure B.4-5 Laboratory Service Report using EHCRA



A few changes in the structure were necessary in order to transform between the pure PT008 structure and the ECHRA structure. The relationship between patient and sample has been substituted with a direct relationship between Laboratory Service Report and Sample. Because record item complex itself can not include content attributes, the object Sample has been split in a record item complex called «Sample» and a record item called «Sample Details». Relationship between the result item and the Laboratory Investigation object is substituted by a reference in the name attribute to the relevant code scheme for investigation i.e. «LabCode». 

�

Part C: User needs and constraints

C1. Introduction

The user needs and constraints have played two important roles in the process of developing the architectural principles of prENV XXX - as a primary  input to the work of defining the architecture, and as a test to see whether the evolving architecture meets the needs of European health care.

The stated needs of users and potential users of EHCR and EHCR systems have been extracted from a wide range of documents coming from projects concerned with aspects of  EHCR and their associated systems.  The extraction has been done to focus on different facets and aspects of needs. A special effort have been made to identify the different legal needs, constraints and requirements from the different European countries.

The needs and constraints are expressions of particular features in a Electronic Healthcare Record or Healthcare Record System to meet clinical, administrative, and operational demands, including legal and ethical considerations. In most cases they are excerpts of the actual texts to avoid distortion of the content.

The extracted user needs and constraints have been collated and classified according to the coding scheme in clause C2.  The references to the original projects have been removed.

It is recognised that the Architecture must cover all the structural aspects of EHCRs: functional needs have been left in so as to be able to explore possible structural implications of functional needs, i.e. user needs mainly relating to EHCR systems have not been excluded.

C2. Classification for user needs and constraints

This classification have been used to map the user needs and constraints to the architectural features. 

Code A1 to D4 have been used to map the extracted user needs to the architectural features.

Code A1 to D23 have been used for the other parts.

Some codes are intentionally left out, as a result of the process.



	A1	=	Healthcare record

	A2	=	Subject of healthcare

	A3	=	Healthcare record system

	A4	=	Electronic healthcare record

	A5	=	Electronic healthcare record processing

	A6	=	Generic healthcare record structure

	A7	=	Electronic healthcare record architecture standard

	A8	=	Agent

	A9	=	EHCR Interchange

	B2	=	Record item

	B3	=	Record item-additional attributes  (=D3)

	B4	=	Record item-content attribute

	B5	=	Record item-item name attribute

	C1	=	Record item complex

	C2	=	Record item complex-additional attributes (=D4)

	C3	=	Original Record item complex

	C4	=	Record item complex-revised version attribute

	C5	=	View Record item complex

	C7	=	Query Record item complex

	C8	=	Record item complex-presentation attribute

	D1	=	Record item-comment attribute

	D2	=	Record item complex-date and time of generation attribute

	D3	=	Record item-additional attributes

	D4	=	Record item complex-additional attributes

	D5	=	Record item-patient ID

	D6	=	Record item-origin attribute

	D7	=	Record item-person recording attribute

	D8	=	Record item-date and time of recording attribute

	D9	=	Record item-signature attribute

	D10	=	Record item-status attribute

	D11	=	Record item-item identifier attribute

	D12	=	Record item-revised-version attribute

	D13	=	Record item complex-content attribute

	D14	=	Record item complex-patient ID attribute

	D15	=	Record item complex-origin attribute

	D16	=	Record item complex-name attribute

	D17	=	Record item complex-person generating attribute

	D18	=	Record item complex-signature attribute

	D19	=	Record item complex-identifier attribute

	D20	=	Record item complex-status attribute

	D21	=	Record item complex-comment attribute

	D22	=	Record item complex-organisation attribute

	D23	=	Record item complex-type attribute

C3. List of user needs from reviewed documents, in sequence order with classifications.

This is a list of user needs extracted from a wide variety of documents (see section C.1), presented in sequence and mapped to the architectural features (mapping through the classification of C.2, written in [brackets] ).



1

“Communication support for co�operative decision making in therapy is a typical problem of  co�operative case handling between two institutions performing health care on the same patient, where one institution acts as the referring institution being initially in charge of treating the case, and the other one acting as the referred institution contributing to this treatment by performing a specific limited task for the referring institutions. [A8]

2

In this context � workstations should allow for joint and simultaneous viewing and manipulating the same diagnostic material at both ends, in equal size and quality. [A5]

3

Image quality should be sufficient to show all relevant diagnostic information. [B3 A5]

4

Display surface should be sufficient to show a full X�ray image in a size comparable to the conventional X�ray film format.

Basic manipulation functions should be:

a function supporting an overview of the available material

a function allowing to select and display individual documents

Basic manipulation functions should be:

a function supporting an overview of the available material

a function allowing to select and display individual documents

These functions should be executable by both communication partners, in a user�controlled way. Audio conversation should be simultaneously be possible.

The workstation should offer functionality to

scan in and display patient documents on paper or film by an attached scanner

store all documents required for one co�operation session

exchange selected documents between the two stations.”

�The following functions are required on workstations:

a window�based graphic user interface

a patient file browse

a conference manager

film, image and text viewing tools

a WYSIWIG manager

an ROI marker (a graphic tool suited to mark differently shaped regions of interest as a communication tool or as an utility to direct further image processing)

document transfer facility

a scanner operation tool [A5]

5

“Operation of the workstation should be reliable, safe (avoiding misuse), easy to learn, easy to use  and meet ergonomic perceptions." [B3 D2 A5]

6

“It must support the specific medical activities of a physician." [C3]

7

“An interested user must be provided with the possibility to automate individual working tasks and processes � beyond the normally provided measures � without having to learn a conventional programming language." [A5]

8

“1�Patient

	2a�Medical Data

		3a�Hospitalisation

			4a�Anamnese (Medical history)

			4b�Examinations

				5a�Original Data

				5b�Processed Data

			4c�Diagnoses

			4d�Therapy Data

				5c�Medication

				5d�Therapy Execution Data

				5e�On�line Monitoring

	2b�Administrative Data

	2c�Identification Data“

"1�Heart Catheter Examination

	2a�Request for Scheduling

	2b�ECG Data

	2c�Pressure Data

	2d�Monitoring Data

	2e�Findings Report

	2f�Angiogram Film

	2g�Single Images

	2h�Quantitative Stenosis Analysis Data

	2i�Wall Motion Analysis Data

	2j�Medical Letter"	 [B3 B8]

9

“The patient, even if can ask for the copies of his health documents, is never really owner of his health data; consequently a personal health document could represent for him an integration of his health history.

Without a portable health document, the health history has to be rebuilt by the general practitioner by interviewing the patient (who does not always remember exactly) or, that is also worse, by prescribing (repeat ) diagnostic examinations. This is the only way to make the information circulate among medical personnel." [A1]





10

“Any architecture must preserve the original meaning of a statement.”

“There should be no loss of word accuracy if an electronic record is used instead of pen and paper.” [C3 D4]

11

“Data Protection required by multimedia medical information, definition of security functions:

Identification and Authentication: determining and controlling user access permission to resources

Access Control: preventing users and processes gain access to information or resources that they are not authorised to access. [A5 A9 B3 D3]

12

Accountability: recording functions performed by users or processes. [D4 D2]

13

Object reuse: reusing main memory and areas of disk storage while preserving security. [A5]

14 

Audit: recording information about routine or exceptional events that might represent a threat to security. [D2]

15 

Accuracy: maintaining relationships between different pieces of data and preserving integrity during data transfer between processes. [C3]

16

Reliability of Service: performing time critical tasks, when they are necessary.

Authentication in Data Exchange: providing confidence that an entity is not attempting a masquerade and that the source of data is the claimed peer entity, only at times during communication.

Access control in Data Exchange: providing protection against unauthorised use of resources accessible via open systems. [A5]

17

Data Confidentiality in Data Exchange: providing protection of data from unauthorised disclosure during communications.

Data Integrity in Data Exchange: preserving data integrity during transmission and detecting any modification, insertion and deletion.

Non�repudiation in Data Exchange: providing a proof of the origin or of the delivery of data.

“the security requirements for the medical applications could be expressed as a combination of the following aspects:

confidentiality: prevention of unauthorised disclosure of information

integrity: prevention of the unauthorised modification of information

availability: prevention of the unauthorised withholding of information or resources." [A5 A9 C3 D2]

18

“Relevant difficulties trying to reach the goal of communication among care levels:

the general practitioner who should be the real integrator of the patient data has not the habit to keep patient elementary record; [C3]

19

the most spread health codification were born in hospital environments and do not fit to ambulatory situations; [B4]





20

for the instrumental and laboratory examinations there are a lot methods, measure units and normality values, that make particularly difficult comparing examinations coming from different departments; [B4 B3]

21

in the poliambulatories generally exists a low level of automation the biggest part of the analysis results is manually transcribed and the copies are archived in paper format." [A1]

22

“By imposing a certain level of excellence, sometimes simply by forcing people to note what they see”

"An International Research programme exploring computer�assisted diagnosis of... has shown that the introduction of a structured data collection sheet has improved the inexperienced doctor's ability to make the correct diagnosis" [B8]

23

“knowing that a certain test has been performed is often as important as the result of the test,..., where and by whom" [B3]

24

“a different brand name for the same medical substance in different countries”

"there should be automatic translation facilities to allow the clinical record to be read in different languages" [A5 B4]

25

“the computerised solution should not hinder the freedom of expression" [B4 B5]

26

“doctors should be able to take a usable record with them on home visits" [C1 C2 C3]

27

“clinicians work in consultation under pressure of time... locating a single piece of information during consultation can sometimes be frustratingly difficult" [A5]

28

“the clinician must be able to update the record...so that is likely to be noticed at some point in the future when the patient may benefit from the information”

"the ability to have many different views of the same data, allowing different professionals use of the same information, and reducing the need to enter similar data many times in the record" [B3 C3 C5 D3]

29

“means of communication between physicians" [A9 C1]

30

“the patient�held record in obstetrics, child health, chronic disease, involves the doctor recording care in a record which is carried by the patient" [A4 A1 A5]

31

“it is a very human document.., it will contain prompts, reminders, impressions, hunches, recognition of uncertainty and dilemmas." [B5 B3 C2]

32

“...to temporarily store personal thoughts which are not for sharing" [D3]

33

“... to maintain the ability to store narrative data in the record" [B5]

34

“.. to record events as described by patient and the ability to record data that does not seem significant immediately" [B5]





35

“...means of communication with the patient personally" [C1 C2]

36

“many repetitive processes can be automated, e.g. prescription orders, billings and reporting." [A5]

37

“There was no spontaneous mention of epidemiological and statistical issues, although when asked specifically doctors responded favourably to the idea of collecting data for these purposes." [D3]

38

“Two of the top requirements for the computerised medical record are support of better follow up of the patient and clearer prescription sheets." [A3 A5 B8]

39

“It must be feasible to directly access decision support tools and bibliographic databases.”

"Computerised medical records should interact with educational software so the latter is seen as relevant and supportive." [A5 B3 D3]

40

“Finding the balance between structuring information collection and leaving enough room for individualities" [B5 B8]

41

“Computerised medical records should facilitate the performance of routine administrative tasks”

"a screen display which is comfortable to the eye, and adaptable by professional groups or users to suit their needs" [A5 C5]

42

“The traditional record has been called source�structured,... which includes several sections: administrative, summary sheets.. in chronological order... many users will continue to think in this manner and the facility to section the record along these lines may still be helpful" [B8 B3 C1]

43

“sometimes colours are used to indicate the nature or importance of certain information" [B3 A5]

44

“the structure and use of any new record should be simple and quick to learn”

"The time for data input must be acceptable (2�3 Minutes at patient contact) for it to become widely used." [A5]

45

“the ability to view information at various levels of detail will also mean that information can be retained in the record without overwhelming the clinician providing care" [B3 C5]

46

“records need to be understandable to a non�medical reader and the rationale behind any action clearly stated" [C1 C2 C3]

47

“In order to make an electronic record a practical proposition there needs to be alternative methods for data entry to the conventional keyboard." [A5]

48

“The user interface should be designed so as to make it easy for the inexperienced user to find his/her way around the system.”

"if a clinician has just used a set of notes, they will expect to have almost immediate access to them for re�checking”

"a computerised medical record will not become widely used unless the time for data input is acceptable for general practice consultation”

"Two of the top requirements for the computerised medical record are the Rapidity of Access and Saving time." [A5]

49

“The medical record should be ideally structured in a way that preserves the meaning of the information" [C3]

50

“the individualised approach to planning care is sometimes supplemented by a 'standard care plan' , these pre�printed plans address the problems of a group of patients with common needs... there should always be room within the 'standard care plan'  for the nurse to add problems specific to the individual needs of the patient" [A5 B8]

51

“if it is to rigorous and unforgiving , it will be avoided. If it allows lies it will not be trusted. Clinicians need the ability to modify the record by explaining, reinterpreting and commenting on their actions without altering their initial record" [C3 D3 C5]

52

“Any diagnosis needs to be given a level of certainty; to be changeable if proved wrong, but not lost from the database.”

"A practitioner may want to view all references to cardiovascular disease or only those references to cardiovascular disease made by himself or herself”

"every entry must be attributed to an author”

"if changes need to be made, it must be possible to account for those changes individually”

"all entries have a status”

"there should be a way of recording that the record has been opened and consulted”

"a very sophisticated audit trail will need to be kept, and it may be that the record will be partitioned to tailor access to individual rights”

"One of the top requirements for the computerised medical record is a Safer

Storage System for Data.”

"Patient data must never be lost.”

"First patient and provider privacy must be protected, second data and software must be safeguarded against tampering and unintentional destruction.”

"To be considered:

1� There must be a watertight method to identify the author of the record. [D2 B3 C2 C3 D3 C5]

53

2� It must be possible to update the record but it must be impossible to alter or erase previous entries completely. [D4 C1]

54

3� It must be possible to withhold certain information from general viewing.

4� It must be secured against illegitimate use." [D3 C5]

55

5� There must be a international agreed set of information recorded every time information enters the record, for example: time and date, time zone, provider identification, coding system identification, ownership of information, who is permitted to view it and determination of the importance of the information. [D2]

56

“The electronic record should allow users to create clear and comprehensible documents." [C1 B5]

57

“Typed documents are more commonly seen as shared medical information, and clinicians tend to feel a greater sense of peer appraisal through their letters. The quality of such letters probably represent the author better than their note keeping. They are therefore more likely to reflect more accurately a clinical summary and the thought processes of the doctor." [A5]

58

 “There must be a single medical file per patient." [A5]

59

“Despite the increasing use of images, drawings and graphics, the written text remains the primary vehicle for recording medical data." [B5]

60

“Rich and varied vocabulary, constructed in a staccato narrative with a strong bias toward shorter words and those which have an accepted medical shorthand.”

"Synonyms are widely used, sometimes to act as an indicator of the term a patient has initiated, and sometimes to reflect the expression that has been used in explanation to the patient. Other synonyms will reflect the personal vocabulary of the clinician or the speciality." [A5 D3 B4]

61

“The increasing pressure from the medical law for the record reflect the material facts of the encounter, including particularly the clinical findings of the clinician. It has resulted in a greater recording of negative information and normal examinations, with a consequential reduction in the time spent on recording the personal details, impressions and casual information. This and the time limitations have coerced the record into a very telegraphic and legalistic document." [C1 C2 C3 D3 C5]

62

“any entry may have the value 'unrecordable' or a combination of a numeric entry and a text entry" [B4]

63

“Clinical notes need to be able to express uncertainty." [B3]

64

“The vast majority of words used by doctors (in England) are English than medical." [B4]

65

“any entry may have a modifier (lying, sitting, standing, monthly, continuously....)" [B3]

66

“in commercial applications, the description of humans and their activities have been so highly abstracted that ... processes have been reduced to low-level objects. In medicine, abstractions carried to this degree would be clinically worthless." [B4 B5 A5]

67

“the assessment of severity or risk in a situation is often as important as the recording of findings and especially in primary care, may be the sole basis for management decisions" [B3 B5]

68

“the medical record is made up of a collection of entries, ... in form of narrative data mixed up with short hand conventions and phrases which have been standardised. Clinicians frequently use clinical drawings. Analogue data and images are included" [B3 B4]

69

“the practice of medicine is evolving in many areas at a rapid rate. Attitudes to record keeping can change dramatically in a short time, and innovations may lead to totally new data being recorded in a few centres. Adaptability is a major requirement.”

"Each profession within a certain shared process has a unique approach and different needs.”

"Headings, subheadings and contents need to be interchangeable.”

"It must be possible to expand any system to cater for specialist requirements.”

"There are a lot of synonyms in use in doctors notes and the availability of these is necessary to make any system acceptable to individual users." [A5 B4 B5 B3]



70

“Many specialities wish to display their data in chart form (i.e. anaesthetics, intensive care)." [A5]

71

“It must be possible to extract and import certain pre-defined data sets.”

"All electronic record systems should be rigorously tested to ensure all users are able to record all information they would want to record.”

"Reduction in the current duplication of information which occurs because the different professions keep separate notes is needed.”

"Support of the shared process" [A5]

72

“There must be logical links between items asking for action and the results of a request (i.e. laboratory, x�rays, biosignals etc.)”

"A computerised medical record should automatically be able to integrate test results." [B3 A5]

73

“The ability to analyse data at the time of consultation is a useful and popular function.”

"The ability to automatically generate monthly required documents is popular function" [A5]

74

“The medical file must have adequate links with the hospital administrative system in particular data concerned with the management of available free beds, charging and billing, cost evaluation, study of cost by disease, study of DRG. There must also be good communication with biosignal and laboratory results management software for access to laboratory results, X-rays, functional tests and EKGs. [A5]

75

“There must be automatic transfer of a great deal of data but the practitioner must have control over which parts of this data should be included in the medical file." [A5 D3]

76

“There is great interest in viewing as many of the investigations done as possible. Most doctors were most interested in X�rays and EKGs but felt that access to edited parts of more specialised investigations such as EMG and EEG would educate them and increase their job satisfaction." [B3]

77

“Clinicians would like the images to be accompanied by a specialist report as often as possible. [B3]

78

“General practitioners would not wish to be responsible for the permanent storage of the images.”

"No data should automatically enter clinical notes without being checked by the responsible clinician." [B3 D2 A5]

79

“The general practitioner (is) likely to be looking after many members of the same family and the need to document family relationships (is) important" [C2]

80

“The option of a single medical file does seem the most logical, least expensive and most comprehensive solution." [A5]

81

“Today, patients are hospitalised more often for nursing surveillance and nursing care than for medical care. In inpatient units, the nurse, not the physician, is the primary integrator and co�ordinator of information and often the primary deliverer and monitor of care" [A8]



82

“The user must be able to have more than one image on the same screen on the same time in order to compare details.”

"The requirements proposed by the USA Institute of Medicine:

1.	Speed, availability, convenience of record access

2.	Quality

3.	Security

4.	Flexibility

5.	Connectivity

6.	Efficiency" [A5]

83

“the greatest stumbling block to successful operation of a computer stored medical record is devising a means of accurate, efficient, and economical data entry" [A5]

84

“Representative Individual Users of Patient Records:

Patient Care Delivery (Providers):

Dentists, Dieticians, Laboratory technicians, Nurses, Occupational therapist, Pharmacists, Rehabilitation therapists, Physicians, Physician assistants, Psychologists, Radiology technicians, Social workers.

Patient Care Delivery (Consumers):

Patients, Families.

Patient Care Management and Support:

Administrators, Financial Managers and Accountants, Quality Assurance Managers, Records Professionals, Risk Managers, Unit Clerk, Utilisation Review

Managers.

Patient Care Reimbursement:

Benefit Managers, Insurers (public or private), Accreditors, Government Policy makers and legislators, Health care researchers and clinical investigators." [A8]

85

“Primary uses of Patient Records:

Patient Care Delivery (Patient): 

Documents services received, constitutes proofs of identity, selfmanage care, verify billing.

Patient Care Delivery (Provider): 

Foster continuity of care (i.e. serve as communication tool), describe disease and causes (i.e. support diagnostic work, support decision making about diagnosis and treatment of patients, assess and manage risk for individual patients, facilitate care in accordance with clinical practice guidelines, document patient risk factors, assess and document patient expectation and patient satisfaction, generate care plans, determine preventive advice or health maintenance information, remind clinicians, Support nursing care, documents services provided (e.g.drugs and therapies)

Patient Care Management: 

document case mix in institutions and practices, analyse severity of illness, formulate practice guidelines,manage risk, characterise the use of services, provide the basis for utilisation review, perform quality assurance.

Patient Care Support: 

allocate resources, analyse trends and develop forecasts, assess workload, communicate between departments.

Billing and Reimbursement: 

document services for payments, bill for services, submit insurance claims, adjudicate insurance claims, determine disabilities (e.g. workmen's compensations), manage costs, report costs.

�“Secondary uses of Patient Records:

Education: 

document health care professional experience, prepare conferences and presentations, teach health care professions.

Regulation: 

serve as evidence in litigation, foster postmarketing surveillance, assess compliance with standard of care, accredit professionals and hospitals, compare health care organisations.

Research: 

develop new products, conduct clinical research, assess technology, study patient outcomes, study effectiveness and cost�effectiveness of patient care, identify population at risk, develop registries and databases, assess the cost�effectiveness of record systems.

Policy: 

allocate resources, monitor public health.

Industry: 

conduct research and development, plan marketing strategy. [A5 A4 A8 B5]
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“Once the model of the Patient Record has been defined  a set of tools with different purposes can be defined and implemented:

the Editor to manipulate the set of elements

the Configuration to build up Patient Records

the Manager to manipulate Patient Records

the Exchanger to support the exchange of Patient Records

the Integrator to integrate instances coming from different institutions”

"Four main functions can be identified in the direct assignment of services to the patient by the ward:

medical function

nursing assistance function

hotel�type function and

bureaucratic/informative function:

filling out the patient record,

notation of usual data collected during the round,

registration of medical prescriptions,

filling out requests for diagnostic services,

filling out requests for external consultancy,

filing out requests for daily services (meals, diets, laundry),

filling out requests for drugs and medical materials,

collection of information for the hospital nosological sheet,

keeping and filling out nursing charts,

storage of all the documentation up to the moment of delivery to the central archives of the hospital." [A5 A8]
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“the current practice is that each department decides the content and organisation of Patient Records, tailoring them according to its specific requirements.”

"A department is not really isolated, patients move from one department to another, therefore the patient record must be somehow interrelated." [A5 C1]
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“Medical Information Element (MIE) is defined as an item that has a medical meaning and belongs to the patient folder, for example red blood cell count, antiarrythmic therapy. MIEs pertain the patient in his/her integrity and refer to for example a body part (pancreas) or a specific function (cardiac rhythm)" [B2]

89

“The computerisation of the clinical information is worthwhile only when aimed at improving efficiency in clinical data analysis and ward activities planning”

"capability of browsing through information content" [A5]
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“if for instance one user is interested in some particular laboratory results, the system also shows other available results that are relevant" [B3 C1 C2]
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“clinical stereotyped knowledge in the background able to give diagnostic hints or to trigger decision support systems" [B5 A5]
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“The medical record are only one of the information repository in the complex dynamic flow in the ward. The added value should result in improving efficiency in daily activity, by giving real time suggestion for actions to perform and by maintaining a ward electronic diary. Another added value to be considered is the automatic report generation to be used to evaluate ward activity." [A5]
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“Comparability among different items is essential" [D3]
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“Information support from the workstation to reach a diagnosis:

1�formulation of clinical hypothesis: label the main complaint or instrumental finding as start of the diagnostic process to present it together with the main anagraphical data, to look for occurrences of the same start in the record, to search in a KB which organs or systems or functions are linked with the start., to look for clinical data already stored in the record concerning the same organ/system/function, to maintain a list of the active hypotheses.

2�establishment of diagnostic plan and scheduling: to allow the definition and recall of routines to be performed and to assign them as the first step of the plan, to search for diagnostic protocols, even KB, to suggest signs and exams exploring the same organs/systems/functions to which an hypothesis or even start is related, to assign procedures with the plan, to update plan, if a new hypothesis is generated or new problems arise, to assist in scheduling of exams (a competence directory could be managed Execution of plan: to list which exams for a certain patient at a certain date are requested, scheduled, executed, evaluated, not yet reported, reported but not yet stored, stored, stored but not yet transmitted, transmitted.

4�Confirmation of the hypothesis: to allow the labelling of each clinical datum as favourable, unfavourable or indifferent with respect to the hypothesis, to filter all abnormal data values (when a range of normality exists), to present all clinical data related to an hypothesis, all values in chronological order, data aggregated by the organ/system/function (regardless if they are linked to different hypothesis, data aggregated by their weight (pro, contra , indifferent), to label an hypothesis as refused, transformed in..., confirmed as diagnosis, to monitor all changes in the hypothesis/problems set.

“Information support from the workstation to establish a prognosis:

1� to look for complications of the present illness: to label all the information as aimed to look for complications, to stimulate the use of protocols for certain diagnoses.

2� to define the stage and 3� to define the activity of the illness: to search for protocols or methods of staging in a local or external KB, to look for necessary clinical data present in the medical record.

4� to provide the prognostic judgement: strong need for access to local and external KB”

"Information support from the workstation to perform a therapy:

1� to establish the therapeutic indication: to search in KB for therapeutic protocols, to look for therapies acting on the same morphological structures/functions related to the start of the diagnostic hypothesis, to access KB for prognostic, mortality, morbidity data, to label a patient's feature as a risk factor, to link a hypothesis with a relative or absolute contraindication to each considered therapy, to label the considered therapies as first, second choice and so on. [B3 C1 C2]
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“simplified data entry" [A5]
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“1�Anagraphical

2� Anamnestic:

Familiar

Remote

Physiological

3�Findings:

Physical

Clinical:

	� Signs

	� Symptoms

4�Diagnosis

5�Examinations:

Laboratory

Instrumental

	�Sound

	�Pictorial

		�Endoscopy

		�Diagnostic imaging

	�Biosignals

6�Therapy:

Medical

Surgical

Physical

7�Qualifier

Stage

Severity

Index”

"fixed choice menus, but leaving room for flexibility" [A5 B8 C1]
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Icons for:

synthetic reports, like endoscopy

genealogical tree

representation of the situation of a diagnostic plan [A5]
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Calculations for:

switching between different measure units (e.g. MEq�mM)

body surface and height�weight indexes

clearances

serum osmolarity

Joined presentation of images and reports, hypertextual links between sentences of the report and related areas of interests of the image." [B3 A5]
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“MIE Time (do not apply to all data, a legal time configuration is also allowed): 

Before the time of generation:

1) time in which the need rose

2) time of request

3) expected time for the execution of the activity producing MIE

Time of generation:

1) a value (instant time), if the event is an instant

2) two values (begin and end time), if the event is an interval After the time of generation:

1) time of first on�line gross evaluation

2) foreseen time for the reporting of results

3) time of report writing

4) time of report sending

5) time of reading of the report by the physician

6) time of which the MIE loses clinical interest (end of MIE) and can be discarded or moved to a lower level storing device.

Generation time may be precedent to the registration time (anamnestic data).Therefore it might be useful to distinguish between logical time (actual occurrence, usually relevant for the medical folder) and physical time (time of storage in system, relevant for the evaluation of the quality of care and efficiency of the health care process) [B3 A5]
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“Physicians have the need to have tools useful for self�training and which may assist with the selection of treatment options. Young physicians may also need to develop a problem�solving approach to medicine, during their formative years." [A5]
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“1.1 Registration and Appointments

1.1.1. Check Computer Index

The request may be received in the department, either on a request form as at present , or via the "Ward Ordering" module of a district Patient Administration System. The system should provide direct access to the patient's record by radiology number and hospital unit number. All further searches of patient data should make use of a subset of these data items:

1� Surname

2� Forename A match should be attempted with the surname and forename interchanged to allow for Asian names entered incorrectly.

3� Sex

4� Date of birth

5� Address" [A5 B2]
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 “1.1.5. Register Appointment:

When the clerk requests an appointment from the computer, any recent examination or pending appointmemts should be displayed, so as to minimise the chances of duplication, and properly to plan for those patients needing multiple radiological investigations..."

 “Report as printed will contain, in addition to the report narrative, other items of data hed on the system relating to the patient and the request..." [A5]
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The need to adopt current and emerging International standards is identified in all chapters.

Strong data standards are available for medical images and signals, laboratory data and drug data.

The Health Record must be able to contain data elements of type  'external reference' which point to storage elements which are appropriate for containing data of any type not suitable for incorporating directly in the record. Certain types of bulky data have been identified, but the architecture must allow other types to be added as needs develop. [B3]
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References in the Health Record may be to the locations of permanently stored external data and/or to local copies of permanent data kept for convenience.

Storage schemes should follow the principles of messaging standards where adopted. [B3]
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Facilities are required to receive, view, vet, and accept data received via messaging systems .

Special conditions may apply, for example, to the indelibility of attribution of results to a laboratory, or to externally held data being the only detailed observation available which will need to be accommodated in the Architecture and supporting tools. Facilities are required to monitor the 'process' dimension of the data. [A5 B3 D2]
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There must be a guaranteed link provided between any externally held data and the other clinical and administrative data with which they are closely associated. The management of local external storage must keep relevant sections of data together when export/import of data is being carried out. [A5 B3 B8]
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A range of volumes and rates applies to bulky data which must be accommodated both by messaging and transmission systems and by storage systems. [A9]
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Concepts of 'primary' and 'secondary' bulky data must be realisable. [A5 B3]
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Facilities are required to derive data for the Health record from externally held reference databases. [A5]
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Facilities are required to create annotated drawings from a library of standard outlines and detail, and to include references to them in the health record. [B3 A5]
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A range of features will be needed for annotating the drawing, for deriving textual descriptors from graphical elements, for optimising the representation of drawings in the files to conserve space, and to provide easy access to the appropriate outline. The special nature of drawings as being, sometimes, the only observation made requires special attention to the patency of the record. [A5 B2 B3]
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Incorporation into the record of material produced by various popular graphics packages may also be needed. [B5 B3]
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Test Requests and their relationship to Results:

Requests for investigations need to be recorded in the Health Record.

It must be possible to relate all results of investigations to the requests registered and identified in the Health Record. The identification of requests and of the ensuing results must contain include identification of the requester. A hierarchical numbering system is recommended for tying together multiple results for a request [ACR/NEMA].

Data sets appropriate to the test  will include items for recording all necessary attributes of the request (including necessary clinical accompanying data), using standards like ACR/NEMA and Euclides where available. One to one relationships between code sets used and those of such standards will be required. [B5 B3]
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The achieving of the incorporation of test results into the Health Record will require that the transfer of the data or of references to them must be able to proceed in an automated way, but with appropriate control by the user of entries of received data into the Health Record.

It will be necessary to cope with variable numbers of reports for a particular test data acquisition. [A5]
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Special requirements for drug data: Coding systems adopted need to be identified in the Health Record.

Prescribing and drug adminstration records need to be differentiated; the attributes of the prescription as a key document initiating a chain of events must be included in the record, and the necessary protocols for protecting the record in the context of computerised prescribing observed. [D3 C1 C2 C3 B8 B3]

�
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Potentially all data sets in use in the EC Health Care domain will need to be supported. An open structure is needed to allow evolving data sets to be supported and to allow for the expansion of message types. There is a need to be able to use codes for concepts. [B3 A5]
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Data code compatibility, Codes for concepts [B3]
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Codeset translation on import/export [A5]
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There is a need for fast and optimal access to the medical record.

The use of Health Records in a multi�user environment requires a degree of control over data entry to allow concurrency.

Once incorporated in the record, all data must be easily viewed, and available for a variety of functions. [A5]
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Information availability, accessibility, security and integrity:

The HCR environment must provide an accessible and available record to authorised users whilst providing adequate protection against unauthorised access. [A5 B3]
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Further processing of data should be enabled through being able to access the appropriate parts of the data i.e. All parts of data accessible to authorized users. Electronic signing of entries and changes should be enabled to permit audit of the stored data. [D2 A5]
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Communications infrastructures must provide the clinician with confidence that all or some patient data can be accessed reliably and easily as required. Security services to the at least to the level of X.400 will be required. [D3 A9]
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The need for the adoption of a common Information Model and a Common Communications Profile is recognised to allow data to be exchanged freely and to ensure interoperability. [A7 A9]
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The introduction of a record system should enable, but not require, major organisational changes.

The nursing main chart and the nursing care plans should be accessible where the nurses do their work

The electronic record must be accessible at any place one expects to use records

Nurses on duty in a given ward (5�10 persons), must have concurrent access to all nursing records.

The record system must be simple and fast � to learn to use and to master in the daily work. Experienced nurses and auxiliary nurses must be able to master the system after a one�day training course A basic understanding of a record system should be obtained within 15 minutes of instruction

Information must be presentable in a format familiar to the users.

It must be possible to present information in a familiar way for the users

- as close as the paper record presentation as possible.

The patient's medical chart must be at least as accessible as today. A record system must be based on familiar organisation of documents

The content of the different parts of a record (medical chart, medical record or nursing record) must be defined according to today's paper based systems. All information present in today's manual system must be included in a record system

It must be possible to organise the information in chapters similar to today's paper record.

The record system must be able to adapt to different specialities' and different departments' tradition for recording and presenting information

The record system must be adaptable to different ways of organising the record, including problem oriented records and "fixed / flexible form”

records. [A5 B3 B5 C5]

125

The record system must enable the facilitation of entering information in the record.. [A5]
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It must be easy for the user to be sure that she has seen all information in the system regarding a patient

The different sub�systems must be appear as an entity.

The overview of information must be at least as good as today's manual system.

The electronic record must contain all parts of today's paper records.

It must be possible to present the information in a way similar to today's manual system

It must be easy and fast to reorganise the information

It must be quick and easy to arrange and display commonly used combinations of information.

It must be quick and easy to make paper copies from any selection of the medical record.

The user must be able to define new forms for routine presentation of information.

It must be possible to produce reports based on the information.

The electronic record must present a list of problems at least as quick and good as today's paper based record. [A5 C5]
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It must be possible to convert all the old paper�based information into an electronic form. As much as possible of the information should be in "processable" format. [B5 B8]
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Information which appears in more than one part of the record (medical chart, medical record or nursing record) must automatically be updated if the content is changed at one of the places.

The record system must have an alert / alert display function [A5]
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It must be possible to make a chronological display of information of a given category.

It must be possible to make a display of requested, but not completed, activities. [B3]

130 

Context dependent help facilities must be supplied.

It must be possible to present information in the context it was recorded. [C3]
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Several users must have concurrent access to the same information from different places.

Several users must be able to operate various subsystems during a team session.

Only one nurse can have write access to a specific part of a given patient's nursing record at a given moment.

The system must visualise whether anyone is writing in a given patient's nursing record while someone access this patient's nursing record.

It must always be possible to let several nurses (2�3) in a ward read in a given nursing record at a given moment � even if someone writes in the actual record.

It is necessary to have at least two subsystems accessible at the same place, and different users must be able to operate each of the subsystems independently. [A5]
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It must be possible to select new ways of presenting information (graphs, icons etc.) [B4 B5]
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It is an absolute requirement that an electronic record system must supports all the users medical and nursing activities at least as good as the paper record system. Some activities must get a significant better support.

The nursing main chart and the nursing care plans should be basic concepts of a record system [A5]
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Existing rules and restrictions regarding access to information should be supported in a record system, explicitly as well as implicitly

The record system must have updated information regarding who has access to parts of the record, and who hasn't. [D2 B3]
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The record system must recognise in a fast and secure way that a user has finished using the system. [A5]
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The user must be able to sign that information is received. [D2]
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Information entered must not be erasable, and must not get lost by accident. Corrections must be made as signed and dated additions to the corrected information, clearly stated which information is invalidated, who did it and why. The invalidated information must never be deleted. The user must in a clear way be informed that invalidated information exists. However, the user must not be forced to review invalidated information. Each piece of information must be logged and have an electronic signature revealing the source of the information (department / HC professional). [D2 C3 D4]
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Logon, logoff, and access to any specific chart should be fast (5 seconds) [A5]
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Free text as well as coded information must be supported [B5 B3]
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It must be possible to connect comments to all kinds of information. [D1]
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The record system must be based on international or de fact standards, both in medicine, medical informatics and informatics, in order to enable communication between different systems. [A5 A7]
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The records must be on a form that enable retrospective as well as prospective studies. [B8 B3 B4 B5 D3]
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“... part of the stored information must be treated like a document.

Specific safeguards including rights of access and control of insertion and deletion is mandatory. " [B3 D2 C1 C2]
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“Criteria and Characteristics for a Computer�Based Patient Record:

1�Input into CBPR : By an authorized person (human input) or electronically. Human input may occur using different devices such as keyboard, ponting device, light pen, touch screen, bar code, voice, patient monitor, laboratory instrument outputs, CT scans, images, electronic data transfers or other methods. [A5]
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2�Input Identification:

Source of data (computer system, instrument, physician or other individuals designated) entered must be identified (person's role, location and system used) and the associated date and time must be recorded.

3�Input Validation:

The data entered must be appropriately validated. The validation mechanismus must state the data source.

4� Transaction Accountability:

The CBPR must maintain an incorruptable automated audit trail of all activities, system usage and logging statistics. It should be sufficient to account for each instance of human and automated access and retrieval.

5� Permanence of CBPR:

Validated helathcare information must be stored in a protected mode, disallowing any changes or deletions. Errors in the permanent CBPR must be correctable by means of a formal process, and in the form of amendments only.Such amendments shall indicate at a minimum the initiator and authorizer of the amendment, date and time.

10� Security of CBPR:

Patients' rights to confidentaility and the healthcare providers' and institutions' right to privacy while permitting efficient access to data needed by authorized users. Particularly sensitive data include those which may allow recognition of  patient and /or care provider(s).

The security system must be sufficiently flexible to permit an institutional data center to carry out its own unique set of security policies. As a minimum, the security system must include provisions based on:

the identity and authorization level of the user

the identity of the person whose information is being requested (police cases, notoriety)

the functional relationship of the authorized user to the patient data (care provider, researcher, quality assurance)

the time and location at which data is being accessed

the nature of access (screen review vs. printout)

the scope of the access (individual patient information vs. query concerning a group of patients

data fields being accessed

blinding/unblinding must be available to prevent access to designated data fields. [B3 D2 A5]
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14� Internal Consistency of CBPR:

Mechanisms must exist to ensure that the information input into the CBPR is not unexpectedly altered and does not carry unexplained contradictions or conflicting data within the limits of the operational design specified by the institution. [C2 A3]
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7�Response Time of CBPRs:

It shall be rapid enough so as to support the various users' activities or train of thought. [A5]
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8� Accessibility of CBPR Data:

12� Processability:

Information stored in CBPR must be in a form which renders it amenable to automated processing. This may include activities such as indexing, selctive retrieval, transmission, display, storage, analysis and manipulation.

Validated Information must be readily accessible to autorized users, including the patient. [A5 B4 B5]
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16� Detail of Retrievability of CBPR:

Discrete individual "facts" as unitary information must be selectively retrievable. [B8]
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13� Structure of the CBPR:

The relationship among the various components (ASTM 1384) of the CBPR should be specified. The structure should be based on specifications established by recognized standards groups (national and international), professional organizations, local healthcare institutions and accepted user groups. [A5]

151

15� Multimedia: A CBPR should be designated to be extensible and open�ended to incorporate any of the new types of information which are relevant to the provision of clinical care. This includes coded values, optical scan text, graphics, handwriting, voice, images, video, rules, statistics, procedures, or

“knowledge". Coded values must be able to be interpreted. [B5]
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17� Display of CBPR Data:

The contents must be displayed in a manner consistent with the user's needs for the information. The display must be compatible with prevailing healthcare record reporting practices. The CBPR shall be open�ended to accomodate new display techniques. [B4 A5]
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21� Local Authority:

The CBPR shall provide the capability to interact with guidelines of local system modules and external expert and knowledge systems. [B3 A5]
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18� Customization of Display:

The users must be allowed to modify the ways in which CBPR contents are displayed. [A5]
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19� Extensible Design of CBPR: such that new types of information, new features and capabilities, and new procedures can be readily added. [B5 A5]
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20� Data Export:

The CBPRs shall include a mechanism to make CBPR data available to other applications (quality assurance, utilization review, claims processing, expert systems and knowledge resources). This shall include provision for alias patient indentification where desired.

22� Linkage to Other Patients:

Individual patients' CBPRs shall be linkable to other patient's CBPRs. Examples of such links include genetic or household links. [A5 B3]
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Overall Structure of the Primary Record of Care:

1� Perspective:

	Chronological

	Encounter/Episode

	Problem

	Topic

2� Segments:

Grouped for automation according to header identifier, administrative type and clinical type segments.

Segments 1�13 contain data elements regardless of health care setting:

	Seg.1:Demographics

	Seg.2:Legal

	Seg.3:Financial

	Seg.4:Provider/Practitioner

	Seg.5:Problem list

	Seg.6:Immunization

	Seg.7:Exposur to Hazardous Substances

	Seg.8:Patient Medical/Dental History � Family/Cumulative/Medical

	Seg.9:Physical Exam and Assessment

	Seg.10:Orders and Treatment Plans

	Seg.11: Diagnostic Tests

	Seg.12:Mediaction Profile

	Seg.13: ??

Segment 14  contains a collection of data elements for every encounter and episode.

	Seg.14: Encounter/Episode

		Administrative/Diagnostic Summary

		History of Present Illness

		Progress Notes/Clinical Course

		Therapies

		Procedures

		Disposition

		Charges [B3 B8 B5]
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1. Attributability: Every observation must be made by an agent at a particular place or time. [D2]

159

2. Permanence:

The fact that an observation was made at a particular time and place is not affected by the fact that it was later found to be incorrect. Viewing the record as a series of observations and metaobservations, makes it natural to say that once made, an observation can not be retracted.

5. Include the context of observations [C3 C5]
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6. Accept simultaneous multiple measurements and instances of count nouns [B4]
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Requirements for Level 2:

The metaobservations' characteristic feature is that they can be altered without changing the underlying observations. The metaobservations concern to broad areas: Decision  making and the clinical dialogue.

Decision  making :

the ability to record justifications (the link between the evidence and the conclusion the clinician reached based on the evidence) [C1 C2]
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Clinical Dialogue and Process of Recording:

1. Requests and Responses:

The medical record also describes the complex dialogue amongst clinicians consisting of requests for tests and procedures, referrals and opinions and the corresponding responses. A diagnostic procedure, such as an X�ray examination, may be ordered at one time and place by one clinician, performed at a second, interpreted at a third anf finally accepted and integrated into the medical record at fourth.

It must be able to record that one statement is a response to a request expressed in another statement. [C2 B3]
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2. Data entry:

It is also necessary to record who actually entered information in a system, when and where.

Observations are assumed to be entered by the observer unless stated otherwise. Where information is entered by a third party , the model must allow this to be indicated by a suitable meta�observation. [D2]

�
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The SCUI will also use pragmatic knowledge that contains heuristic knowledge on how to ask the questions to the users. There is one kind of data source: a controlled source of data which comes from the questions asked by the query component.

The SCUI as a detector of infections (after decomposition of this problem in 5 levels) shall in the first level (score of risk of infection) determine an infection risk score in order to be able to identify a category of patients who have a high chance of developing an infection. The system is then able to identify patients with high risk of infection with only a few pieces of information already known by the Hospital Information System and thus can carry out a close screening with these patients. The system triggers a warning so that a nurse specialised in nosocomial infections goes in the clinical ward and checks the patient. [B3 A5]
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Correction and erasure of data in patient documents Erroneous entries shall be crossed over or transferred to the background file in a way enabling the legibility of both the erroneous and the correct entry. Unnecessary data shall be deleted. The date of entry rectification and the name and position of the person who performed it shall be contained in the patient documents. [D2 C3 C5 B3 D3]
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1�Registration of information:

direct registration of information (at the source of information)

easy registration of new information

intelligent assistance concerning information collection (guiding the user to do important parts) [A5]
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information collection with varying levels of detailing ( (finer details in one case, only main issues in other)

alternative ways of entering information (predefined forms or less structured expressions)

assistance in conforming to local rules (the ways of practising medicine varies)

individual preferences (favorites expressions may be incorporated) [B3 B8 B5]
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2�Use of registered information:

fast access to specified parts of information (different access keys) [A5]
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various ways of presenting information (strictly chronological or problem oriented) [B3]
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common presentation of information regardless of mode of input (for example, temperature which is partly registered in the physical examination and partly in the bedside files)

reuse of information (referrals, discharge letters..)

intelligent assistance concerning evaluation of collected information (expert sytems)

further work on the information (information to be passed on easily to other software) [A5 C5]
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REQUIREMENTS AS A LEGAL DOCUMENT:

1�Integrity: the content must not be allowed to change without being noticed. [D2 C6]
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2�Reproducibility: all changed information has to keep the initial value as well as the corrected information and the relevant dates. [D4 C6]
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3�Confidentiality: only allowing authorised persons to access the information. In cases of emergency unauthorised persons but then leaving detailed tracks of the information accessed.

4�Authentification: it should always be possible to establish who has entered and changed any piece of information. [B3 D2 C6]
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REQUIREMENTS AS  ACCUMULATED KNOWLEDGE

for statistical purposes

for inclusion in knowledge databases / expert systems [A5]
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A formal procedure to collect information guides the physician to obtain significantly more relevant information and should therefore be incorporated in our solutions. [B8 B5]
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By making it easy to enter structured information we would expect, over a period of time, an increased use of structured information compared to free text. Thus it is of greatest importance to find attractive solutions to simplify the process of entering structured information. For this purpose we need an intelligent editor. It should consider the actual kind of patient as well as the present professional profile of the unit as a basis for the questions or registration forms. [B5 B4]
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“When researchers perform epidemiological studies using routinely collected data from hospital information systems, for example, they may find it difficult to trace why and how the data were collected, they require an understanding of that context, however to interpret the data correctly." [C3 C5 C2 D3]
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include decision support

ethico�legal issues (data security and confidentiality, generating confidence in clinical computer systems) [B3 A5 D2]
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adherence to standards

developing an electronic summary [A5 A7]
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“Predefined drawings and diagrams should be available. The user should be able to add these in order to show his/her findings."

“Medical notes often contain sketches and diagrams done by doctors. because they are a clearer and quicker way of recording information. A drawing contains less ambiguity."

“Many clinicians like to explain things to patients using sketches, because it helps establish a common language, helps convey spatial relationships of organs.

Frequently they are given to the patient to take away to remember what was said and use themselves to explain their condition to others."

“Some departments use stamps or standard printed material to record things in a diagrammatic way. Some use illustrative material to explain things to patients.

Drawings are often used in communication between doctors and patients."

“The rates of use of drawings may differ from country to country."

“There is a wide variety of drawings in use. They are fairly standard in their style and in the way information is depicted."

“Drawings are sometimes the only record of transaction between a doctor and a patient and must be therefore stored securely and be transferable." [A5 B3]

181

“These (Report) transactions are reserved for information which has a legal status outside the record. Thus report transactions involve communication from one responsible person to another. Clinical letters, requests for and results of tests, would be examples of this." [C6]

182

“Patients should exercise as much choice over the content and movement of their medical record as is consistent with good clinical care and lack of serious harm to others. Records should be created, processed and managed in ways that optimally guarantees the confidentiality of their contents and the legitimate control of patients over them." [D3]

183

“The writer of a document (or the employer of the writer if the writing is done as part of the writer's employment) has copyright for the content of the document. The owner of the paper, or the recipient of the letter or report has ownership of the document. The holder of a document may pass on information if he owns it and transfers it. He may only copy it if the copy is sufficiently dissimilar from the original. Reproducing the information in the document is not possible while the copyright resides in another." [C6]

184

“An absolute requirement that each 'transaction' within the record is attributed to a responsible person (clinician)." [D3]

185

“It is important to record the basis for a decision to 'copy' or 'move' an EHCR to another HCF and the consent of patient or next of kin." [C2 A9]

186

“We propose that there be a special section in a patient record reserved for student comments � "Shadow notes":

These notes will have the following properties:

   �     uniquely identified,

   �     visible to anyone reading the record,

   �     exempted from automatic processing,

   �     excluded from transmission to all outside institutions or agencies." [C2]



C4. List of user needs from scenarios, in sequence order with classifications.

This is a list of user needs and constriants extracted from the scenarios in Part A, presented in sequence and mapped to the architectural features (mapping through the classification of C.2, written in [brackets] ).

The text in italics refers to the subclause in the scenarios.



1

B.2.1.2 Writing notes

Short, concise, often illegible notes...in records held by single individuals.. [D1  D21]

2

B.2.1.2 Writing notes

When teams are in charge, records have pre-existing headings and zones, so that all members of the team know what to write, and where to write it. ...structured input into the record is the use of pre-determined questionaires... [C1]

3

B.2.1.2 Writing notes

Narrative text ... to describe the history of illnes.. [B4  D13]

4

B.2.1.2 Writing notes

... to summarise clinical findings... usually based on pre-printed drawings showing outlines of specific anatomic areas.. [B4  D13]

5

B.2.1.2 Writing notes

.. to record interviews, findings.. reasoning behind decision-making. This emphasises the role of the health care record as a tool to support decision processes.Data analysis functions..links between record data and knowledge bases will be important... [B4  D13 C7  D4  B3]

6

B.2.1.2 Writing notes-

The signature, or some identification of the issuer of information noted in the records... in records managed by teams. [B2  D7]

7

B.2.1.3 Reviewing the data

Each time a new contact occurs between the patient and the responsible HP... get an overview of the health situation. [C5  C7]

8

B.2.1.3 Reviewing the data

...When the HR is in paper format, the users will necessarily access the data as they have been originally structured and presented by theose who actually entered them ("original view")... [C3]

9

B.2.1.3 Reviewing the data

...In the electronic HRs, it is possible to access and review the data in many differnt ways ("virtual view"... [C5  C7]

10

B.2.1.3 Reviewing the data

..here follow examples of review and analysis facilities:Overview,..Problem review..,Processes review.., Evolution of specific parameters.., Evolution of specific data sets.., Specialised views.. [C5  C7]

11

B.2.1.4 Issuing printed documents

..Simple re-use of defined data sets..Selection of data from the record..Combination of existing and new data..Documents with a legal nature-the signature [C5  C7  D18 D15]

12

B.2.2. The Communicating...

Issuing the test request:information about requester,patient id,financial data,list of tests to be performed,clinical information.. [C1  D14]

13

B.2.2. The Communicating...

..The reports coming from the laboratories will necessarily contain the following information:pt id, request id, results of lab tests with comments [C1  D14 D21]

14

B.2.2. The Communicating..

..demands are often expressed as sets of tests ("liver tests", "blood count","GTT" while results are concerned with indiviudual values. [C1  B2  D16 D19 B5]

15

B.2.2. The Communicating...

Exploitation of data:..must be available for a variety of functions:-vertical view..in chronological order..,horizontal view..integrated in the clinical context together with other patient data..,statistics:at population level..epidemiological purposes [C5  C7  D4  D14]

16

B.2.2. The Communicating...

Issuing the test request:..requester id,pt id, list of tests, clinical information on the patient.. [C1  D21 B2]

17

B.2.2. The Communicating...

Reception and Integration of the results into the patient record. The reports coming in will contain:Pt ID, Request ID, Combination of reports and images [B4  C1  D14]

18

Communication between... (B.2.2.2)

Contents:..a referral message should in theory include: GP ID, Pt ID,Reason for admission, relevant clinical information:history, current problem, current medication. [C1  C6  D4]

19

Communication between... (B.2.2.2)

Contents:..the discharge letter usually comprises of the following elements: GP Information, Pt Information, hospital stay information, reason for admission,summary of the principal observations,appraisal of decisions,principal procedures,current treatment [C5 C7 B5]

20

B.2.2.3 The Transferable...

..this architecture: allows presentation as intended by originator.., allows editing and reformatting..., allows processing such as reorganisation. [C3  C8  D22]

21

B.2.2.4 Communication

Assistance during data entry:Writing notes in records..is strongly influenced by the conceptual backround of the user...the user interacts with the entry mechanism and its implicit or explicit conceptual models.. the result is entered into the HR. [B5]

22

B.2.2.4 Communication

..The structure of the database and /or the input screens is based on a pre-established vision of the data which is relevant to the particular situation. It therefore possesses implicit knowledge at a low level. [C1  D22 C8]

23

B.2.2.4 Communication

.... specific multiple choice lists are displayed each time data must be entered in given fields..the user can interrogate a full list of terms, display definitions or illustrations before selecting entry..or an intelligent questionnaire... [5]

24

B.2.2.4 Communication

Assistance in the decision-making process/expert systems: ..it will involve a bilateral exchange of information and data between HR and KB..results of the interaction will be then communicated back to the record.. [C2  C1  B2  D3]

25

B.2.3.3.The Shared HR

Identification and Authentification of the HCP responsible:in a shared record environment..the source of of record information must be clearly identified and authenticated..a note..will be accompanied by the name / signature (id and authentification) [D7 D8 D9 D17 D18]



�	frequently called "descriptive meta-data" in the literature
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Fig B2-1.  High Level Structures in GEHR Example
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