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Introduction

• The domain model is the cornerstone of an 

information system

• Standard domain modeling methods

• Most widely used method is UML (class 

diagrams)

• Typical OLTP system is based on a relational 

database 

• Relational data models can be generated 

automatically or designed manually
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Special requirements for healthcare domain models

• Legal and ethical issues

• Data security and data protection

• Reliability and availability, failover protection

• Interoperability, messaging

• Heterogeneous hardware/software environment

• Medical knowledge and protocols are far more complex

than other domains → Exceptionally wide semantic gap 

between the medical professional and the IT professional

• Medical knowledge and protocols change fast →
applications are obsoleted in short time  

Today we will focus only on the last two issues.
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An example “traditional” HIS data model 

Patient

Episode

Diagnosis

Order

Inpatient 
event• 1 attribute / 1 field

• Single field value

(snapshot)
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Problems with the “traditional” HIS data model 
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Problems with the “traditional” HIS data model 

Problems

• Any change requires a change in 

the database schema…

• …and consequently in the 

application middleware or GUI, in 

the APIs

• → high costs of SW maintenance, 

outages and re-training

• → resistance to change

• → obsolete HIS with cryptic usage
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A simple modeling technique

Let us make the data model more resistant to change:

• Use a record-oriented model instead of the field-

oriented approach to resist changes in the attribute set
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Another simple modeling technique

Let us make the data model more resistant to change:

• Use an event-oriented model instead of the snapshot

approach to support changes in time

However, such models require more programming…
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The two-level modeling concept

• The structure of data may also change. Simple techniques 

cannot support too complex data structures.

• The solution lies in between the medical and IT domains

• The idea is to divide the domain model into an IT model 

and a medical model

• Invented by the OpenEHR project, Thomas Beale, 1999

Archetype
model

(changing)

Ref. Info. 
model
(fixed) constraints

Medical structures
(Medical expert/authority)
“template”

IT structures
(SW developer)
“grammar”
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The two-level concept simplified

The reference

information

model

An archetype
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SOAP: an openEHR archetype in use

Subjective
Objective
Assessment 
Plan
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The internals of an Observation in openEHR 
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An additional benefit: Interoperability

The two-level concept can be implemented as the native 

infrastructure of the HIS.

However, it also supports interoperability, with two levels of 

conformance:

• The two systems use only the same RIM.

Contents can be parsed, checked, displayed, stored but 

cannot be semantically interpreted 

→ functional interoperability 

• The two systems also share the referenced archetype.

Messages can be semantically processed and 

transformed into local data structures 

→ semantical interoperability:

communication can be fully automated 

without loss of information
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The two-level concept implemented in MSZ 22800

• A national implementation of the openEHR concept in 

2004, adapted form CEN/ISO 13606

• Simplifications and extensions

• Main constituents of an EHR_EXTRACT RIM are

• Compositions: events related to a single care event 

like an operation (versionable)

 Sub-compositions and Sections for sub-topics

 Legal and medical context

 Entries in a tree structure, containing actual data in 

Elements

 Elements can be clustered 

• Links connect any components e.g cause-effect 

• Folders: thematic collection of data e.g. ‘events related 

to the chronic diabetes of the patient’
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MSZ22800 Reference Information Model key entities
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An MSZ22800 archetype for a discharge summary report
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An MSZ22800 archetype for a discharge summary report
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Implementing MSZ22800 structures in XML

• XML is a proven, portable technology designed to support 

semantic interoperability

• W3C standard

• Built around the schema-validation concept (XML/XSD)

• XML is supported by all mainstream DB vendors as a 

searchable, updatable data type

• Conversion to/from relational structures and XSD 

management is a routine

• Also, native XML database engines exist

The validation of an EHR structure against an archetype 

can be formulated as the validation of a XML document 

against a schema
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MSZ22800 document example in XML
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MSZ22800 document example in XML
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The Electronic Health Cooperation Service Space (EESzT)

• A new national SOA information system for all actors of the 

health care domain

• Introduced gradually since 2013, in full power as of 

1 November 2017

• All case reports to be uploaded in the central repository

• Uses the MSZ22800 as the domain model of the document 

in the report

• PDF is also allowed

• The first sub-domain to be implemented is e-Prescription, 

archetype ready…

• …but not yet applied 
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EESzT repository domain model
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EESzT portal example
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Summary

• Modeling medical data is a complex task

• Continuous changes in attributes, values and structures 

are to be supported

• Simple techniques do not provide a robust solution

• We need the two level modeling concept based on a 

reference information model and specific archetypes 

• Implemented in a national standard

• (will be) Applied in the new EESzT SOA

Thanks for your attention


