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Ziele

Analysieren der funktionalen Anforderungen an 
ein web-basiertes System, das die internationale 
Zusammenarbeit bei der Erstellung und Wartung 
von Archetypen ermöglicht, sowie das 
systematische Management von Archetypen 
unterstützt (Domain Knowledge Governance).
Präsentieren einer prototypischen Umsetzung 
eines solchen Archetype Repositories zur 
Unterstützung von Domain Knowledge
Governance
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openEHR Archetype

IntuitivesIntuitives Modell
klinischer Konzepte
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openEHR Archetype

Archetypen: die Bausteine Elektronischer Gesundheitsakten

FormalesFormales Modell
klinischer Konzepte
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Example: Diagnosis 
ArchetypeopenEHR Archetype

FlexiblesFlexibles Modell
klinischer Konzepte
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Warum brauchen wir ein
“Archetype Repository”

Australiens National E-Health Transition Authority (NEHTA): 
Review of Shared Electronic Health Record Standards - Version 1.0. 2006

Undisciplined creation and 
application of archetypes 

threatens the goal of 
semantic interoperability.
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Undiszipliniertes Design von 
Archetypen

Überlappende
Konzepte

Diagnose Problem

Histolog.
Diagnose

Systeme, 

Länder
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“Gutes” Archetypen Design

Easter-Egg-Approach

Histologische
Diagnose

Diagnose

Problem

Anäst. 
Risiko

Familien-
geschichtl. 

Risiko

Risiko



13. September 2006The Management of openEHR Archetypes for Semantically Interoperable 
Electronic Health Records Sebastian Garde et al., GMDS 2006

Domain Knowledge 
Governance

…umfaßt alle Aufgaben, die sich mit der 
Etablierung, und Beeinflussung formaler sowie 

informeller organisationsbezogener Mechanismen 
und Strukturen befassen, …

…um das Erstellen, Verbreiten, Warten von 
Wissen innerhalb und zwischen Domänen 

systematisch zu beeinflussen.

*Übersetzt aus: Garde S, Heard S, Hovenga E. Archetypes in Electronic Health 
Records: Making the case and showing the path for domain knowledge governance. 

Health Informatics Conference Australia, Melbourne August 2005
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Archetype Repository:
DKG mit IT unterstützen

Koordiniert
die 

Entwicklung
und Review 

von 
Archetypen
(-Domänen)

- Identifziert zu erstellende
Archetypen(- Domänen) für

Entwicklung und Review 
- Weist Archetypen Haupt-
entwickler und Reviewer zu

Anschauen, Herunterladen, 
unverbindliches

Kommentieren von 
Archetypen (auch in der

Entwicklung) 

Zu Archetypen-
(Domäne) 

zugewiesen zwecks
Review, Übersetzung

Vgl. Wikis und Wikipedia vs. Archetype Repository und Archetypen
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Anwendungsfall Suche
Archetypen: Archetypefinder
Mehrsprachig; 
Ontologie-basiert

http://www.archetypes.com.au
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Anwendungsfall Suche
Archetypen: Mindmap

http://oceaninformatics.biz/archetypes/MindMap/ArchetypeMap.html
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Anwendungsfalldiagramm: 
Designen von Archtypen
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Erstellen der Archetypen: 
Region und Bereich
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ISO

Erstellen von Archetypes: 
Prozesse?

openEHR foundation

CEN
DIMDI,
AIHW,

…

Fachgesell-
schaften

Lok. Einrichtung

Die Vision ist 
international…

...finanzielle 
Unterstützung aus 

nationalen Töpfen?
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Snomed und Archetypen: Wie 
paßt das zusammen?

How they fit together….

Schritt 1



13. September 2006The Management of openEHR Archetypes for Semantically Interoperable 
Electronic Health Records Sebastian Garde et al., GMDS 2006

Snomed und Archetypen

Schritt 2
Zu komplex!
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Snomed und Archetypen

Alternativ-Schritt 2
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Snomed und Archetypes

z.B. Body site:
Definiert exakt die Navigation für die SNOMED-Subsets, 
die benutzt werden können, um eine Körperstelle zu beschreiben

Alternativ-Schritt 3:     Neue vordefinierte Anfrage
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Anendungsfall: Archetypen
anzeigen

Prinzipiell erfüllt durch Archetype Editor 
Workbench and Finder. 
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Anwendungsfall: Benutzer
verwalten

Dieser Anwendungsfall wird erst 
relevant bei einem weitgehend 
integriertem Archetype Repository…



13. September 2006The Management of openEHR Archetypes for Semantically Interoperable 
Electronic Health Records Sebastian Garde et al., GMDS 2006

Diskussion: Für ein
Archetype Repository…

…existieren bereits viele Komponenten
– Einige benötigen Erweiterung/Verfeinerung ($$$)

…ist mehr Integration nötig 
– Web Services

… müssen klare Prozesse definiert und 
eingehalten werden
– Eine gemeinsame Web-Plattform wird benötigt

…benötigen wir eine internationale Vision für 
umfassende semantische Interoperabilität
– Basierend auf nationalen Business-Cases?!
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Schlußfolgerung

Domain Knowledge Governance ist essentiell, um 
semantische Interoperabilität zu erreichen
– NEHTA*: ‘Undisciplined creation and application of 

archetypes threatens the goal of semantic interoperability’
Eine umfassendes (internationales) Archetype 
Repository ermöglicht Domain Knowledge
Governance
– Mit klaren Prozessen und Zuständigkeiten

Hoch-qualitative Archetypen sind der Schlüssel zu 
semantischer Interoperabilität klinischer Systeme

* NEHTA: Review of Shared Electronic Health Record Standards 
- Version 1.0. 2006
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Fragen?

http://http://healthinformatics.cqu.edu.au

healthinformatics.cqu.edu.au

http://http://www.www.openopenEHR.orgEHR.org

s.garde@cqu.edu.aus.garde@cqu.edu.au

12 Apostel, Great Ocean Road, Australien

http://
http://www.archetypes.com.au

www.archetypes.com.au
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Fragen?

http://http://www.oceaninformatics.bizwww.oceaninformatics.bizhttp://http://healthinformatics.cqu.edu.au

healthinformatics.cqu.edu.au

http://http://www.www.openopenEHR.orgEHR.org
s.garde@cqu.edu.aus.garde@cqu.edu.au

Heidelberg, Germanyhttp://
http://www.archetypes.com.au

www.archetypes.com.au
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Electronic Health Records*

Patient-centred
– EHR relates to one subject of care, not to an episode of care at an 

institution
Longitudinal
– EHR is a long-term record of care, possibly birth to death

Comprehensive
– Includes a record of care events from all types of carers and provider 

institutions tending to a patient
Prospective
– Not only record of previous events
– Also: decisional and prospective information (orders, goals, plans, …)

Archetypes are the building blocks for EHRs

* cp.: ISO 20514 Draft Technical Report: EHR Definition, Scope and Context.
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Archetype Repository: 
Actors

Lead Developer: Responsible for coordination of 
the development/maintenance of a set of archetypes
Reviewers: Assigned to sets of archetypes to 
review, translate, etc. archetypes
Unprivileged User: View or otherwise access 
published archetypes (drafts) & submit comments
Archetype Admin: Identify archetypes that are due 
for review or for other reasons need to be reviewed 
and assign appropriate Lead Developers and 
Reviewers to archetypes.
System Admin: User administration etc.
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A closer look: Syntax and 
Semantics

Syntactically 
interoperable

Semantically 
interpretable

Semantically 
interoperable

Achieved
by defining
archetypes

Achieved by
Domain

Knowledge
Governance

Achieved
by Reference

Model
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Domain Knowledge 
Governance

Some archetypes need to be standardised
– Region
– Scope
– Concept overlaps between the health care domains 

(redundancy)
Archetypes need to be 
– Easily accessible and easily locatable
– Evidence-based where possible
– Maintained and systematically updated

Domain experts need basic understanding

Domain Knowledge Governance 

…comprises all tasks related to 
establishing or influencing formal and 

informal organizational mechanisms and 
structures

in order to systematically influence the 
building, dissemination, and 

maintaining of knowledge within and 
between domains.*

* Garde S, Heard S, Hovenga E. Archetypes in Electronic Health Records: Making the 
case and showing the path for domain knowledge governance. HIC 2005
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Why Domain Knowledge 
Governance?

Because it is the 

to 

semantic interoperability
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Governance Framework*

Clear process for authoring, updating, 
managing, disseminating & version control
Maintain documentation of archetypes at 
3 levels:

1. Meta-data for safe use, local editing and 
identification of archetypes

2. Meta-data in archetype repository to assist 
clinicians to locate correct archetype for purpose

3. Meta-data explaining design issues & 
referencing best practice to be published on the 
Internet

* By Evelyn Hovenga, Sam Heard
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Archetype Ontology

OWL – Ontology Web Language
– facilitates greater machine interpretability of Web 

content than that supported by XML or RDF 
Protégé
– Ontology Editor and 

Knowledge Acquisition System

Archetype OWL-Ontology
– Characteristics of Archetypes to facilitate domain 

knowledge governance
By Sebastian Garde, Sam Heard, George Hayworth, Jana Graenz
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Archetype Repository

OWL – Ontology Web Language
Protégé

Archetype OWL-Ontology

Java-Servlet
Tomcat – Servlet Container

Archetype-Repository/Archetype-Finder
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http://www.infocom.cqu.edu.au/hi/archetypefinde

http://healthinformatics.cqu.edu.au/archetypefinder

http://www.infocom.cqu.edu.au/hi/archetypefinder
http://www.infocom.cqu.edu.au/hi/archetypefinder
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http://healthinformatics.cqu.edu.au/archetypefinder
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The Health Problem Space

Mobile population
More providers
More complex treatments
Increasing health costs
Lifelong records (100 yrs!)
Preventable harm 
to patients
Increasing 
knowledge
Maximum privacy
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The Problem

Items of clinical patient information are all over the 
place, in different formats
No single patient-centred view is available
Consequences of fragmented information:
– Repeated tests & questions ($$$)
– Workflow & resource management difficult
– Clinical errors due to lack of ability to see relevant

information in a timely fashion
– Decision support limited to local episodes

Cost of care is higher, quality lower than it should be
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Or in other words…

If the patient is a racing car driver, she makes 
pit-stops at each health care facility
Each pit-stop has a video camera, recording 
what is done to her

local pit-stop records, all different, all 
disconnected
no one has a picture of the whole race 
(= patient’s life!)

(Analogy by Thomas Beale, 
openEHR foundation)
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.. or in other words

Our patient now has a video camera in her racing 
car, taking pictures no matter where the car goes, 
and broadcasting them to pit-stop crews

The stream from this camera is the longitudinal, patient-
centred EHR...

The pit-stops may still have their own cameras
Electronic Patient Records (EPRs) – local detail

Patient can have a navigator/co-driver 
Local GP (care team)
Continuity of care

(Analogy by Thomas Beale, 
openEHR foundation)
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Traditional EHR Approach

Application
System

Technical 
Development

Domain 
Knowledge 
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However…

Both the total number of concepts and the 
rate of change is high 
– SNOMED medical termset codes some 366,170 atomic 

concepts and 1.46 million relationships

Not only is health care big, it is open-ended*:
– In breadth, because new information is always being discovered or 

becoming relevant

– In depth, because finer-grained detail is always being discovered or 
becoming relevant

– In complexity, because new relationships are always being 
discovered or becoming relevant

* After A.L. Rector, Clinical Terminology: Why is it so hard?, Methods Inf Med 38 
(1999) 239-252.
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openEHR

A new way of structuring, storing and managing
patient data so that it can be shared and exchanged
between different healthcare providers and other 
stakeholders in a safe and secure manner
The openEHR foundation develops free tools and 
specifications for Electronic Health Records

www.                     .org
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Two Level 
openEHR-Approach

Application
System

Technical 
Development

Information   Knowledge

Domain 
Knowledge 
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Two-level Interoperability

System A ����

Data

Information
Structures

Archetypes and templates

Health
concepts

Discharge summary

Compositions, 
Sections, Entries, 

Clusters, Elements, 
Data values

Blood pressures, 
Diagnoses, 

Haemoglobin, 
Body mass index, 

Appointment, 
Follow-up



13. September 2006The Management of openEHR Archetypes for Semantically Interoperable 
Electronic Health Records Sebastian Garde et al., GMDS 2006

A simple Archetype

Blood Pressure
recording

Systolic

Diastolic

Position

Part
of

Has units mm[Hg]

Has units mm[Hg]

Archetype: 
- A formal 

model of a 
clinical 
concept

- Separate from 
the reference 
model used 
for persistence
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Archetype “Entry” types

Observation
e.g. weight,
effectiveness 
of anti-emetics, 
lab results

Evaluation
e.g. 
diagnosis,
adverse reaction

Instruction
e.g. medication 
order, monitoring

Action
e.g. procedure, 
drug admin
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Clinicians define domain 
knowledge

Empowerment of domain experts: The domain 
experts create & change the knowledge on 
their own
Standardisation of archetypes helps to 
maximise the use of information
– Document data once – use multiple times!
– Data aggregation when reporting
– Semantic interoperability between systems
– Enable lifelong electronic records
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http://archetypes.com.au
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Summary

Archetypes
= Formal model of a clinical concept “in-use”

The definition of archetypes is an important 
step for the realisation of EHRs and semantic 
interoperability
Archetypes empower the clinician and ensure 
that the information clinicians need is in the 
EHR and can be exchanged
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Questions?

http://http://www.oceaninformatics.bizwww.oceaninformatics.bizhttp://http://healthinformatics.cqu.edu.au

healthinformatics.cqu.edu.au

http://http://www.www.openopenEHR.orgEHR.org
s.garde@cqu.edu.aus.garde@cqu.edu.au

Heidelberg, Germany

http://http://www.www.archetypes.com.auarchetypes.com.au
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Multi-Centre Clinical Trials:*
The example of Paed. Onc.

Highly 
integrated
– Vertical
– Horizontal

Trial Center

Trial Center

Trial Center

Trial Center

Medical 
Center

Medical Center

Medical Center

Medical Center

(Cancer) 
Registry

*Garde S, Knaup P, Schuler T, Hovenga E: Can openEHR archetypes empower 
Multi-centre Clinical Research? Stud Health Technol Inform 2005; 116: 971-6.
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The same 
archetype or two 

archetypes defining 
the same concept 

differently from two 
perspectives?
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openEHR research

University College London, UK
University of Manchester, UK
Technical University of Valencia, Spain 
Mayo Clinic, USA
University of Moratuwa, Sri Lanka
Central Queensland University, Australia
…
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…and some companies

An EPR based on openEHR (NL)

A health record system based on the 
openEHR architecture (USA)

Open source Java implementation of 
openEHR kernel (Sweden)

Significant contribution to the openEHR 
specifications, open source Archetype 
Workbench and .NET openEHR 
Archetype Editor (Australia)
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nehta & HealthConnect

HealthConnect Brisbane Southside Trial*: 
– Archetypes to define the clinical knowledge
– openEHR as the “structure behind the scenes”

Nehta Review of Electronic Health Record 
Standards (http://www.nehta.gov.au)
– Benefit: Significantly greater where EHR information can 

be shared and used by all involved in an individual’s care
– Recommendation: Adopt the European EN13606 standard

on EHR Communication (parts 1 to 3) as the basis of an 
Australian Shared EHR Architecture Standard

* Goodchild A, Gibson K, Anderson L, Bird L. The Brisbane Southside HealthConnect 
Trial: Preliminary Results. Health Informatics Conference (HIC), Brisbane, 2004.
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Conclusion: How it is and 
how it should be

Shadow systemsShadow systems
--paperpaper--basedbased
--computercomputer--basedbased

Computer desk pictures by Peter Schloeffel, openEHR foundation

To avoid the chaos, To avoid the chaos, 
we need to give clinicians we need to give clinicians 
what they really needwhat they really need
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Questions?Questions?

http://http://www.oceaninformatics.bizwww.oceaninformatics.bizhttp://http://healthinformatics.cqu.edu.au

healthinformatics.cqu.edu.au

http://http://www.www.openopenEHR.orgEHR.org
s.garde@cqu.edu.aus.garde@cqu.edu.au
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Archetype Specialisation

Problem
-Age/ date onset

-Description

Diagnosis
-Coded term

-Staging

Histological diagnosis
-Histological description

-Histological staging
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Scenario 3: EHR (User 
Interface) Generator

Automatically generate the user interface from archetypes:
Consistent, inexpensive, easy to change, fulfils clinician’s needs.

By Thilo Schuler, Sebastian Garde, Sam Heard

Web 
Services 
(SOAP)

Compo-
sitions
(XML)
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Edit and view a 
blood pressure

Edit a blood pressure

View a blood pressure
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Scenario 4: Data Mining

Interface Agent

User-Defined
Service Specif-
ication Guide

Individual Task
Specification

$ $

$

DM Result
Compilation

DM Visuali-
sation Set-up

Service
Packaging

Service Generation Agent
Data Mining DM Module Selection

P
a
y
to

$

DM-Z

P
a
y
to

$

DM-Y

P
a
y
to

$

DM-X

P
a
y
to

$

DM-C

P
a
y
to

$

DM-B

P
a
y
to

$

DM-A

Data Mining Agent

$$

Data Synthesis

D
at

a 
C

ol
le

ct
io

n 
A

ge
nt Data

Retrieval

Data Verification
& Pre-processing

Task 1

Task 2

Task N

Hospital
A

Hospital
B

Hospital
M

End-user Services
Delivery

Pr
oc

es
se

d
D

at
a

Data Retrieval
Tasklist

DM Tasklist

Pa
ck

ag
ed

Se
rv

ic
es

U
se

r I
nt

er
fa

ce
 (I

nt
er

ne
t/I

nt
ra

ne
t)

Se
rv

ic
e 

G
en

er
at

io
n

Ta
sk

lis
t

DM Results

Agent Manager

Healthcare
Practitioners/

Managers/
Policy Makers

openEHR & 
Archetypes

Hassan SZ, Garde S, Hovenga E (2005): Applying Knowledge Discovery in Healthcare 
Repositories: Towards Multi-Agents Collaboration. ITA05 Wrexham, UK.
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States and Protocols

archetypes

Protocol:
Data about 
everything else, 
not required for 
safe interpretation

e.g. 
type of instrument
used.

State:
Data about person 

which is required for 
safe interpretation

e.g.
Patient sitting or 

standing when 
measuring blood 

pressure 
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Information & Knowledge

Information
– Statements about specific entities 
– For example, the statement “Gina Smith (2y) has an atrial septal

defect, 1 cm x 3.5 cm” is a statement about Gina Smith, and does not 
apply to other people in general.

Knowledge
– Statements which apply to all entities of a class
– For example, the statement “the atrial septum divides the right and 

left atrial chambers of the human heart”, which might be found in a 
medical knowledge-base.
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Archetype Levels

Different levels:
– Descriptive (Entry types)

• Observation (e.g. blood pressure measurement)
• Evaluation (e.g. adverse event)
• Instruction (e.g. medication order)
• Action (e.g. drug administration)

– Organisational
• Section (Document Headings)

– Thematic
• Composition (Documents)
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Archetypes and 
Two-Level Modelling*

What kind of 
information 

can be stored
in the EHR?

What is 
actually stored 

in the EHR?

What makes 
sense to store in 
the EHR?

How do we 
describe what 
makes sense to 
store in the EHR?

Reference Archetype
Model/Language

information

instances

archetypes

instances

semantics of
constraint

constrain at
runtime

 Model

INFORMATION KNOWLEDGE

Models

Instances

Information   Knowledge

* After: Beale T. Archetypes: Constraint-based Domain Models for Future-proof 
Information Systems. OOPSLA 2002 workshop on behavioural semantics, 2002. 



13. September 2006The Management of openEHR Archetypes for Semantically Interoperable 
Electronic Health Records Sebastian Garde et al., GMDS 2006

Archetypes and Lego®

What could be 
put together?

What is actually 
put together?

What makes 
sense 
to put together 
(design plan)?

How do we 
describe what 
makes sense 
to put together?  

Reference Archetype
Model/Language

information

instances

archetypes

instances

semantics of
constraint

constrain at
runtime

 Model

INFORMATION KNOWLEDGE

Models

Instances

Information   Knowledge

What happens if you do not have this?



13. September 2006The Management of openEHR Archetypes for Semantically Interoperable 
Electronic Health Records Sebastian Garde et al., GMDS 2006

Archetypes and Lego®

What could be 
put together?

What is actually 
put together?

What makes 
sense 
to put together 
(design plan)?

How do we 
describe what 
makes sense 
to put together?  

Reference Archetype
Model/Language

information

instances

archetypes

instances

semantics of
constraint

constrain at
runtime

 Model

INFORMATION KNOWLEDGE

Models

Instances

Information   Knowledge
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Interoperability: 
There must be an easier way?
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Timely information 
for ALL professions

with a minimum of trouble

The information that is 
relevant to me 

in the structure I need it

Customizable and 
maintainable without too 
much effort – even when 

knowledge changes;
No vendor lock-in

Expectations
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But clinicians don’t want 
to learn this…

Archetype 
Definition 
Language
(ADL)
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Archetype Editor
..uses the abstract archetype model 

to develop archetypes

Reference Archetype
Model/Language

information

instances

archetypes

instances

semantics of
constraint

constrain at
runtime

 Model

INFORMATION KNOWLEDGE

Models

Instances

Information   Knowledge
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