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13.00 - Introduction and Welcome 

 

13.10 - 13.40  Ian McNicoll – Clinical modeller perspective 

13.40 - 13.50  Discussion 
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15.30 - 16.00  Coffee break 
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16.30 - 17.00  Discussion 



Ian McNicoll 

Clinical modelling consultant 

Ocean Informatics 



 Not-for-profit Foundation based at UCL CHIME delivering 
open specifications for a clinical information model allowing 
commercial and open source use 

◦ www.openehr.org 
 

 collaboratively develops open-source clinical content 
specifications based on 

◦ Archetypes, Templates  

◦ Termsets 

 

◦ openEHR Clinical Knowledge Manager (CKM) 

 www.openehr.org/knowledge 

 

 

 



 Ability to separate out clinical models from 
technical infrastructure makes openEHR an 
excellent way to develop 
national/international clinical content 
standards 
◦ Australia, New Zealand 

◦ Sweden,Brazil, Slovenia 

 

◦ International repository 

 openEHR Clinical Knowledge Manager 

 www.openehr.org/knowledge 



 Specification for an information model 
◦ Multi-layer modelling approach 

 Technical layer 

 openEHR Reference model (RM) 

 openEHR Archetype Object Model (AOM) 

 Specified in UML, detailed documentation 

 Reference implementations in Eiffel, Java 

 Clinical layer  

 Archetypes 

 Templates 

 Specified in Archetype Definition Language (ADL) 
and / or XML  

 





 Relatively static Technical Reference layer 
◦ Updated occasionally 

◦ Allows software to be built against a stable standard 

 Agile Clinical Archetype layer 
◦ Updated relatively frequently as new clinical requirements 

emerge 

◦ Maximal dataset approach 

◦ Technical infrastructure hidden 

◦ Accessible to clinical review 

 Localising Template layer 
◦ Allows re-use of small number of archetypes in differing 

specific clinical contexts  





 Generic technical artefacts specific for 
representing health information 
◦ Data structures and types 

◦ Health record organisation 

◦ Security 

◦ Versioning 

◦ People, Dates, Times etc. 

 Hidden from clinicians in content modelling 
and review tools 

 



Archetypes and RM classes 

OBSERVATION 

Blood pressure 

archetype 

 

Reference 

model : 
 

Datatypes 

and generic 

structures 



 Computable models of discrete clinical 
concepts 
◦ Generally “Maximal data set”, Universal use case 
◦ Include bindings to terminology 

 

 Familiar components of a health record 
◦ Blood pressure,  Body weight 

◦ Medication order, Family history 

◦ Prostate cancer histopathology result 

 

 Designed for persistence 
◦ Use within apps as well as between apps 

◦ System agnostic querying 



 

 Clinically and collaboratively authored 
◦ Direct individual governance by clinical 

informaticians 

◦ Open CC-BY-SA licence 

 

 Secondary assurance by professional 
standards groups 

 



 Can be designed for specific local use case 
◦ local message 

◦ particular data entry screen 

 

 But archetypes are most useful when designed to 
be ..  

◦ Shared   

◦ Reused 

 

Potential for a  

SINGLE, SEMANTIC 

MODEL  

of clinical content 









 Formal specifications defining specific 
aggregation of archetypes 
◦ For a particular clinical setting or use-case.   

◦ Constrain the component archetypes to make the 
maximal dataset 'fit for purpose', including  

 making items mandatory, assign default values  

 specifying terminology subsets for real-time usage 

 

 Create ‘minimum datasets’ to underpin … 
◦ Data entry screens ,messages, clinical standards 

◦ Model-driven development 

 





Antenatal visit 

Weight 

Archetypes 

FH 

HbA1c 

BP 

Issue 

Assess 

Tingling feet 
Feeling tired 

76 kg 

124/92 

7.5% 

Excellent control 

66 kg 

102/64 mmHg 

142/min 

NAD, see 4/52 

Back pain 

Template 1 Template 2 

Diabetic checkup 



 Each archetypes has its own internal 
terminology 
◦ Unique ID  

◦ may be mapped to >= 1 external terminologies 

 

 The Archetype terminology provides “names” 
◦ in name/value pairs  

◦ on internal valuesets 

 

 External terminology may be ‘bound’ to 
provide values for coded text nodes 

 



Termset-bound to node Value: (Is_a genetic relation) 

 444148008 | Person in family of subject 

Term bound to node Name: 

184100006 | Patient sex 

(observable entity 

Term bound to node Name 
? 371534008 |Summary report (record artifact) 
? 422735006 |Summary clinical document (record 
artifact) 

Term bound to node Name: 

408732007 | Subject 

relationship context 

(attribute) 

Term bound to node internal Valueset: 

[at0004|Not known] =365873007|Gender unknown (finding) 

[at0004|Not known] =UNK|Gender unknown 

 

[at0005|Male] = SNOMEDCT::248153007 | Male (finding) 

[at0005|Male] = KITH-SEX::M| Male 

 

[at0006|Female] = 248152002 | Female(finding) 

[at0006|Female] = KITH-SEX::F | Female 

 

 

Termset-bound to node Value: (??????) 

 429019009 | Finding related to biological sex 

OR 
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 Persistence mechanism is not defined by openEHR 
◦ but clinical data exposed via API / export must conform to 

openEHR specification “canonical openEHR” 

◦ Various approaches but blobbed xml + indexing is 
common 

 

 Most have an AQL Archetype Query Language 
implementation 

 Most have a common service layer aligned with 
OceanEHR 
◦ Formal openEHR service layer will be defined on the basis 

of emerging experience but likely to be close to OceanEHR 

 

 

 



 Sophisticated audit / change control 
mechanism in-built 

  Data format is portable between repositories 
◦ Reduced vendor lock-in  

 Data and therefore querying schema is 
defined by archetypes 
◦ No need to rebuild database when archetypes 

change 

◦ Potential for distributed querying using AQL if 
repositories share archetypes 

 

 

 



 Open source 
◦ Opereffa : opereffa.chime.ucl.ac.uk/introduction.jsf 

◦ EHRGen : www.openehr.org/wiki/display/projects/Open+EHR-

Gen+Framework 

 

 Proprietary 
◦OceanEHR : www.oceaninformatics.com 

◦Critical Clinical Repository : www.criticalsoftware.com 

◦Base24 : www.code24.nl 



 No shortcuts for good business analysis 
◦ Prototyping tools 

 

◦ Agile requirements gathering process 

 Clinicians <-> BA <-> clinical modeller 

 

◦ Business analyst is critical part of team 

 Needs understanding of openEHR but need not be 
expert 

 Will start to take over some clinical modelling 
 

◦ Good documentation 



 From clinical requirements to clinical models 
◦ Work from clinical requirements / prototypes 

◦ Extensive mindmapping to understand the scope 
and shape of the models required 

◦ Which archetypes 

 Can we re-use from a national/int. repository? 

 Can we adapt “specialise” … 

 Should be purely local? 

◦ Advise on terminology use / binding approaches 

 Requires detailed openEHR and clinical 
informatics expertise 
◦ Ideally a clinician (as much for political reasons) 

 



Think!Med 

paediatric EMR 





Cross-domain 

modelling 



 OPT “Operational Template” 
◦ Key artefact from which those below are derived 

 

 TDS “Template Data Schema” 
◦ Simplified ‘flattened’ openEHR schema unique to 

each template but transformable to canonical 
openEHR schema 

◦ Very useful for integration /messaging 

◦ May provide a quick’n’dirty persistence format 

◦ Populated instances can be commited to openEHR 
data repository with a single call (WS or API) 

 

 

 





 

 TDO “Template Data Objects” 
◦ Data-binding class libraries 

◦ C# , Java 

◦ Derived by transfrom 

◦ Classes properties are populated from GUI data 
fields, then the template is persisted by a single call 
to openEHR data repository 
 

 Skeleton GUI generation 
◦ Limited but useful “First pass” 

 

 



TDS 

TDO 

Model-driven 

development 



Model-driven GUI 



 Persistence layer independent Information 
model querying 

 

 Querying schema defined by archetype not by 
persistence schema 

 

 Clinical modeller role 
◦ Advise developers on appropriate AQL statements 

to retrieve data 



SELECT pulse FROM EHR[ehr_id/value=$ehruid]  

CONTAINS COMPOSITION c  

CONTAINS OBSERVATION hr[openEHR-EHR-

OBSERVATION.heart_rate_pulse-zn.v1]  

 

WHERE c/name/value='Encounter‘ 

AND c/context/start_time/value <= $endperiod 

AND c/context/start_time/value >= $startPeriod 

 

AND pulse/data[at0001]/events[at0006|Anyevent]/ 

data[at0003]/items[at0004|Rate]/value/value < 60 

 

AQL 

Model-driven 

querying 



 



The openEHR artefact ecosystem 

Reference 

Model 
Archetypes Templates 

Semantic 

Queries 

Terminology 

Mappings/ 

Subsets 

Code 

Skeletons 

Data 

Sets 

UI Forms 

XML 

Schemas 

HTML 

Display 

Messages 



 


