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Analysieren

ein web-basiertes System, das die internationale
Zusammenarbeit bei der Erstellung und Wartung

von Archety
systematisc
unterstutzt (

der funktionalen Anforderungen an

nen ermdglicht, sowie das
ne Management von Archetypen
Domain Knowledge Governance).

Prasentieren einer prototypischen Umsetzung
eines solchen Archetype Repositories zur
Unterstutzung von Domain Knowledge
Governance
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openEHR Archetype

Problem as defined by a clinician: EVALUATION
Tanaratad by the Orean HTML generator: 106/2005 Commenis to Ocean nformatics

apenEHR Foundation © 2005

Concept description: ‘Identiﬁl:atiun: ‘Infurmatiun structure:
A problem, condition or 1ssue defined . .
by the clincian which 1s deemed id: I M d I I
summative of a range of symptoms or | openEHE-EHE-EVALTATION problem wl n t u I t I V eS O e
concerns of the person and a usefil Reference modal EHE. . .
kKlinischer Konzepte
Data: TREE -
‘Cuncept Description Type |Cardina]ity ‘Values
T Problem The ii?dex problem, condition or issue Tt tandatory Froe ar coded text
deseribed 1.1
42| Date of initial onset The date tha.t the problelml k?egan from Date Time optional Partial date
the perspective of the clinician - 0.1 sy~ 1730
Froparty =TIME
Llnite:
ot The age of the at the onset of the . optional v, (0,200}
A t initial t
Q Age at initial onse BBl Sty 0.1 wle, (052)
mth, {0..38)
day, (0..56)
fonal 1, Mild
e Severity The severity of the mdex problem Ordined gp lon 4, Moderate
h 7, Severe
T Clinical description Description of the clinical aspects of the it optional e
problem 0.1
142l Date clinically recognised D.atle.the problem was recognised by Date Time optional Partial date
clinicians - 0.1 wyyy-17-30
& Lacation, Location of the problem in terms of body site, Cluster (0. *) optional, repeating
‘Cuncept Description Type Cardinality Values
Rody sit ) optional Terminalogy
sl Dodens el e Coded i 01 Ay term that describes a body site v

Dane .
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openEHR Archetype

archetype
openEHR-EHR-OBSERYATION.blood_pressure.vl

[concept
[af0000] -- blood pressure measurement
|description
author = <"Sam Heard <sam. heard@®oceaninfor matics.biz
subrmission = <

organisation = <"openEHR Foundation"=

date = <2004-05-12=

Formales Modell
klinischer Konzepte

=
version = <"wersion">

status = <"draft"=

revision = <"1.0"=

description('en") = <
purpose = ="Describe systemic blood pressure measurement result and protocal=>
USE - {IIII}

misLse = < =

=
adl_version = <"1.2"=
rights = <""=
|definition
CBRSERVATION[aM0000] matches -- blood pressure measurement
data matches {
HISTORY[at0001] matches { -- history

events cardinality matches {1..*%; ordered} matches |
FYERITI 20002 1 rmatrhes 1 -- hasaline readinn M




A Ocean Arc hetype Editor [[Hagnosis as defined by a clinician]
File Edit Publish Language Terminology Help

[ &

Archetype file name:

openEHR -EHR -EVALUATION. problem-diagnosis.vl

Header Entry mudel| Terminalogy | Display |InterFace| Description |

¥ Protocol I Person State with EventSeries

-Prutncnl| FIeXibleS MOdeII

[T Event EventSeries [T Person State

= kKlinischer Konzepte

v Ordered SHO002. 1 Qccurrences

Min: 1 = Mazx: 1= baunded
Diagnosis [i] i I 3 = I 3 [ Unbounde

T Status Description: | The index diagnosis
@ Date of initial onset

Runkime name
constraink:

Free text or ” Internal codes % Terminalogy
coded

[—]E Location

T Body zite

T Location description
[—]E Aetiology

Constraink:

Ay term that is_a' diagnosis

Descripkion:

+«# Complication of Ay kerm that is a diagnosis in an accepted terminology
T Description

= E Occumrences or exacerbations
Q Frequency of reccurrence
@ Date of last occurrence

3& Occurencefexacerbation

]23 Mumber of occunmences
=~ %= Related problems




Warum brauchen wir ein
“Archetype Repository”

Undisciplined creation and
application of archetypes
threatens the goal of

semantic interoperability.

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



Undiszipliniertes Design von

Archetypen

x Uberlappende
Konzepte

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



&f

= “Gutes” Archetypen Design

Risiko Histologische
Diagnose
Anast. Diagnose
Risiko
Problem
Familien-
geschichtl.
Risiko
'O Easter-Egg-Approach
}__ i The Management of openEHR Archetypes for Semantically Interoperable 13. September 2006
Electronic Health Records Sebastian Garde et al., GMDS 2006



Domain Knowledge
Governance

...umfalit 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 Domanen
systematisch zu beeinflussen.

*Ubersetzt 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



o . _
Anschauen, Herunterladen, YCNETYF . \gentitziert zu erstellende
unverbindliches

Kommentieren von
Archetypen (auch in der
Entwicklung)

O

G mit |

A

Unprivileged User

Lead Devealapear

Koordiniert
die
Entwicklung

und Review

Ebem Admin

von
Archetypen
(-Doménen)

Vgl. Wikis und Wikipedia vs. Archetype Repository und Archetypen

4/ Search archetype

_:—‘-'-'-‘-'_'_'_\_\_

Display archetype

e
Administrate user

—_—
Cresign archetype

Archetypen(- Domanen) fur
Entwicklung und Review

- Weist Archetypen Haupt-
entwickler und Reviewer zu

-

R ewiewer

Zu Archetypen-
(Domane)

zugewiesen zwecks

Review, Ubersetzung




Anwendungsfall Suche

Search archetype
-
Dedgn archetype

———

Unpivleged User
42 Admin

Archetypen: Archetypefinder

- Mehrsprachig;
L™ Ontologie-basiert

Y

Lead Daveloper Display archetype

Search for archetypes

Finde Archetypen

Archetyp-Suche
He archetyp [RETREERIEH Bl
Arketipleri ara
Archety =5 :
. = masdl oty
Konzep )
} gl o gabunn
Concep Saghk alann:
O saghk
) + DHem;ire
Suchzweige v = Cvardim wham ] P E
® oder Dugra O . D
O und E wesie g las S el S o Lol
50 Fiz¥ il 3 las ] st E1=
n Hast.
(Eucre) (G . P S
Hast DE O
Oloired e _alola
T
Change Lang s g ._r‘“).l-:I:l ._‘Sdbjc.l.l:wlj
L + 1
: NE NP R e
U”te’;:”_tx durey Ararna kriterlerini sur) 2ol e
£ELBL R o008 kullanarak badla: o
Zonned ® veya
® o O ve 3l enliial | and gaius 1B ] bkl
O en
SEﬂrLﬂTHEEEl' Change Language
General Practice Car i
Change Language I Y T I R L) | aly s f Change Language
Australian Covarnmeant Departmant of Health and Ageing 5dif adew L 9 Caparal Practice Compiting Group of Australiz tayr cam sula
= o S i General pra I:,“tiI:E Cgmp ot ol W3 Haaleh Indormatics, Cantral Queansiaznd Univarsity gidfad L g
uoportad by the
Developed in cooparation with Health Infor
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Anwendungsfall Suche

Archetypen: Mindmap

e Irdss
et el gl

oy mpsraiur: @

bt

__ Bessummentof paits olaedy or aler cnifes

ot
Fein heas Gafe :
PutEs

! OBSERVATION k.,

i oy ions @ rouskn of mheres ety pused by sl saeet - @
| et o Eamh ok of S sondir £

H EVALUATION (— el = &

- |ra@
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Unprileged User

Lead Developer

Systam Admin

Search archetype

!ﬂ Ocean Archetype Editor [Medication order]
File Edit Publish Language Terminology Help

1=

Archetype file name:

openEHR-EHR-INSTRUCTION.medication.v1

Design archelype

———

Display archetype

-

Administrate user

Rewvie

Header Instruction | Terminology | Display | Interface | Description |

g &> SQEL o Hle|>|l |+

I Protocal

W Ordered

T
- Q
T
3
=

t

openEHR-EHR-ITEM_TREE. medication.»1

ako0oi

Occurrences

Mame of medication
Administration instructions
Strength per dose unit
Form

Dose

Dose unit

Dose duration

Route

Iz long term

I | 7| —

Upenl Parse Edit Savel a: |adl * IopanEHH-EHF\-DESEHVATIDN.apgarv1

Translate archetype

Edit archetype

<dincludes>

[+ Indications . .
= [3] Ocean Informatics ADL 1.4 Workbench
Generic name
- File Options  About
[ Safety limits
[ Administration information
[+ Dispensing information -CI composition
=1 entry
71 action

{71 evaluation

EI instruction
=0 ohservation
-0 apgar(v1)
o aubopsy{vl)
I barthel(w1)

¥ blood_Fim(v1)

f-_‘ blood_gasesivi)
0 blaod_pressureiv1)

¥ body_mass_index(v
0 body_temper aturels|
@' body _weight-birth(v

¥ body_weight{v1)
ﬁ; dimensions-chest{v1
0 dimensions{v1)

@' heart_rate-fetal{v1)
@' heart_rate-pulse(v1
0 heart_rate{v1)

¥ height(v1)
@' histalogy-pap(v1})
0 hiskalagyiwi)

1} imagingiv1)
- issue(vl)
@ laboratory-c_reative
@' laboratory-glucosedy|

@' labaratory-hbalofwl
@ laboratory-lipids{w1 )
@' labaratory-liver_fung

@' labaratory-thyroid(v
ﬁi laboratory-urea_and
0 labarataryvly

¥ microbiclogy(v1)
0 substance_use(vi)
0 tendon_babinski_ref|

¥ visual_acuity(v1)

¢ section

3

< 1 >

)] structure

Min: |1 3: Ma: I 13:

The name of the intervention - which
may be coded

Runkime narne G |

constraint:

I~ Unbounded

Descripkion:

& Free text or

e " Internal codes

" Terminalogy

pe Admin

specializes

Description  Definition |

Snurcel Paths  Mode map |

Language |en ¥

=@ [1] - Apgar score
=% [1]data
B . [1] - history
Ee [1] [1..*; unordered] events
-4 [0..1] - 1 mindte
S [1] offset
O P
=% [1] data
=] . [1] - structure
EQ [1] [0..1; ordered] ikems
EI-. [0..1] -- Heart rate
B y [1]1 name
© [1]CODED_TEXT
-t [1] code
?ﬂ’; =Heart rate
E|y [1] walue
=€ [1]ORDINAL
=t [1]value
1§ ORDINAL
- F 0| No heart beat
-~ # 1| Less than 100 beats per minute
7 2| Greater than 100 beats per minute
L

i 1]

Expand/Callapse |
Technical |

Collapse one |

Collapse ta

addressable ¥

Term Defs I Canstraint Defsl

>

code | text | description
at0000  Apgar score

atoool  structure @ internal @
atoo0z  history @ internal @

at0oo3 1 minute

ak000s  Heart rate

St0006 Mo heart beat

ati007  Less than 100 beats per minute
ati0dsd  Greater than 100 beats per minuke
40002 Ereathina

<

Apgar score at ong minute
Assessment of heart Function in the new borm

Heart rate of less than 100 beats per minute

Assessment of the neonate's breathina effart
il

Clinical score detived from assessment of breathing, colour, muscle tone, heart rake and reflex response

Ma heart beat is present {palpation sk base of umbilical cord)

Heart rate of greater than or equal ko 100 beats per minute

.|(

IMFO - Archetype openEHR-EHR-OBSERVATION. apgar.v] semantics WaLIDATED (ADL_INTERFACE. parse_archetype]
IMFO - Archetype openEHR-EHR-OBSERVATION. apgar.v1 syntax WALIDATED (ADL_INTERFACE.parse_archetype]

CEad &



Erstellen der Archetypen:

Region und Bereich

Region of Standardisation

Woridh -

Awarld-wide standardised
Archetype formore than one
sector, e.q.

a demographics Anchetype

E.qg. an Australia-wid
Mafion —+ gtagn;:rdigefla i * * E.g. an Australia-wide standardised Archetype,
Archetype for nursing applicable to all of he alth care,

i.e. nursing, medicine, administration,...

Cfafe 4 Secfor

Health Service | ad oo datied
. oc define : ; ; ;
Frovider ﬁ ﬂrchehlpe.relexrant.*" ........ - Sl National Nursing

..... Colleges Organisations

i *
Fielci drea  Sector  World  Scope

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



A Erstellen von Archetypes:

E5

Prozesse?

Region of Standardisation

Vo
openEHR foundation ISO

MNation . . . .
Die Vision Ist
International...
...finanzielle
Unterstutzung aus

nationalen Topfen?

Fachgesell- DIMDI,
State schaften AIHW,

Heglth Service
Provicier

Lok. Einrichtung

Fielci drea  Secior  World  Scope

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



Snomed und Archetypen: TS

E.,! Ocean Archetype Editor [Diagnosis as defined by a clinician]
File Edit

Publish  Language Terminology Help

X Hdaz

Archetype file name;

openEHR-EHR EVALUATION.problem-diagnosis.v1

Header Entry model | Terminology | Display |Interface| Description |

¥ Protocal [T Person State with EventSeries

- Protacol |

[~ Person Skate

[~ Ewvent EventSeries

|+ Crdered

atoolz

~'T Diagnosis
- T Status
@ D ate of initial onset

Q Age at initi
@ Severity S C h r I t t
'_'I' Clinical de

Date clinically recognized
=~ % Location

Body site

“ T Location description
B E: Aetiology

T Agent

i+s] Complication of

T Description
- E: Occurrences or exacerbations
[—]E Related problems
E|E= Related problem
+] Related problem
i T Clinical description

@ Date of resolution
il

o rDES 0 '-1|:|1||_|i

1>

QCcurrences

E Ma: I 13: [~ Unbounded

The body site affected

Description:

& name |
canskraint:

Free kext ar

i * Terminology

™ Internal codes

Conskraint

Ay term that describes a body site

Descripkion

An anataormical struckure with qualifiers

mber 2006




Snomed und Archetypen

i CLUE - SHOMED CT(Care 0601 core{P ruralsal)

sl o|B] w420 e ol

Schritt 2

Zu komplex!

=W body intermal region
‘Ehﬂﬂ‘f part structure
.hudyr part subdnasion
Eerme body part
+[®bmb structure
*.hwer body structure
l[ﬂtmnk structure
upper body structure
Eenhre upper body
upper body part structure
Ehead and neck structure
lmﬂrauc structure
upper extremity part
.elhnw region structure
7. o forearm structure

_rErymphahc structure of upper imb

CTVHD:  TNBOJ

Conceplld (375758006 entire index finger
Description Id FSD&MMQ
by stuches

[ringes *  [State wath =] | Herachy [Sbypehmacy =] Relad | Cishiuted relstionshps =
Hiafinger structure =] '-E$NOMED CT Concept af C_Icrrg EptStatus Current |
Halfinger joint synoviurm body structure nrnive
Hfinger joint structure -. [{ acquired body structure “lsa
Hfingerprint bodies anatomical concepts +[@entire finger

Elfinger #[danatomical site notations for tumor staging Ln *[@index finger structure

HEfinger [Mcombined site ' i’;"m”r’?
rElfinger, ring [| histological tissue | fm 0 G
rEfinger, index [®normal anatomy | Eeriire han
rElfinger, middle physical anatomical entity *Has parts
rElfinger, littie +{@anatomical spatial entity Ji = awiecs
tEfingernad H@anatornical structure '-?tefa"sf
FEfingemail +[Eboty organ sucture *[Esude
rElfingernail ~[@body region structure Legpﬂﬁﬁ-éﬁg? e
-[@finger NEC HEback structure, including back of neck N -

The Management of openEHR Archetypes for Semantically Interoperable

Electronic Health Records Sebastian Garde et al.

, GMDS 2006

13. September 2006
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Snomed und Archetypen

= [O)X

Ocean Archetype Editor [Diagnosis as defined by a clinician]

O | ﬁl = A ~—
Archetype file name: ‘,.."' '=:

openEHR-EHR-EVALUATION.problem-diagnosis.v1 = Z "

Header | Entry model Terminology | Display | interface | Description |

Tum;f Term Bindngs ﬁ Languages & Terminalogies |

Constraint definitions
| Code Teuct Description

acﬂl T B e s o S AT

Ary berm that describes a body sibe al structure with qualifiers

Constraint statements

hitp: lopenEHR, orgfbody_site

Add constrant bindng | :mber 2006




Snomed und Archetypes

| Constraint statements
| Terminology | Query of Group

» |SNOMED-CT http:/fopenEHR.. orgfbody_site
I

Alternativ-Schritt 3:  Neue vordefinierte Anfrage

AllBacteria Aneurinibacillus (organism)
AllBacteria

SelectLeafNodes Bacterium Aneur!n!bac!llus aneur!n!lﬂcus |
G ) Aneurinibacillus aneurinikdicus (organism)
Aerobic bacteria s . i

: = Aneurinibacillus migulanus

InfectiousAgent A . e : . _
Bacillus {organisim) Aneurinibacillus migulanus {organism)
Aneurinibacillus e - -
farganismm) Aneurinibacillus species

New Query o : : .
Aneurinibacillus species (organism)

Aneurinibacillus thermoaerophilus
Aneurinibacillus thermoasrophilus {organism)
Eacillus aneurinokticus

Eacillus migulans

Eacillus thermoaerophilus

Z.B. BOdy Site: k Terms Total: 11

Definiert exakt die Navigation fur die SNOMED-Subsets,
die benutzt werden konnen, um eine Kdrperstelle zu beschreiben

javascripk:useServiet{'goDown’ |, ‘AllBackeria’ , '114125008" , '41146007,27471002,44762009,", ‘Aneurinibacillus {organism)’ , ‘Bacterium, Aerobic bacteria,Bacillus {organism],”)



Search archetype

Anendungsfall: Archetypen

Unprileged User
b2 Admin

Design archelype

anzeigen

Lead Developer Display archetype

Reviewer

Prinzipiell erfullt durch Archetype Editor
Workbench and Finder.

-

Administrate user

Systam Admin

Generic problem as defined by a clinician.

ean Archetype Editor [Diagnosis as defined by a cl

2 R R e Mol ) Archetype ID openEHR-EHR-EVYALUATION. problem-generic.vl
EI . Description A generic problem, condition or issue defined by the clinician
#uchetype file name: ‘-‘ "I which is deemed summative of a range of symptoms or
. . — concerns of the person and a useful label of these,
openEHR -EHR-EVALUATION.problem-diagnosis.v1 Z — ; 5
EHR Class Ewvaluation
Header Entry model | Terminalogy \ Display | InterFace\ Descrlptlon|
¥ Protacel ™ Person State with EventSeries Elo Ede ew Go M ook Hep Parent Archetype openEHR-EHR-EVALUATION. problem. vl L]
[Batal protcea D © OIS i [HTHL openEHR-EHR-EVALUATION problem-generic.v1.htmi
™ Event EventSeries ™ Person State a @ aroLegs Datsbase . | Towy @ CO-00C B Res ADL DDBHEHR—EHR—EVALUATION.DrDhIem—generlc.vl.adl
[Tree| @o PV EAABON L Wk Geh|w  r|
v oOrdered o012 Occurrences r
i B mao Problem
ﬂ - T Diagnosis |
T Status Bescription: | The body site Ffewmud By the Coean HTML generator: 10EZ005 Commants Lo On.!nm Diformatics Caopyright open EHR Foundation € 2005
ﬂ D Date of initial onset | Concept description: [Tdentification: Tnfarmation structare:
ﬂ Ioeh Q Age at initial onset A problem, condition or « defined
ﬂ @ Severity Runtime name by the clicician which is deemed u pus |
T Clinical description constraink: summative of a range of symgtems or || epenEHR-EHR-EVALUATION problem w1
op G . concerns of the person and ausefid || Beference model EHE Protoce] -
-3 pate clinically recognised ) :;edx:éext o " Internal codes | Label of these
Q %e Location :
]23 Body site Constraint D . PEEE 1
= . ata: TEEE
i T Location description any term that describes a body s
%] =-1s Aetiology |Cancept Description Type Cardinality Values
e T Agent Description T Erohlem The index protlen, conditon or issue | mandatory Froe or oded text
‘6( 4§ Complication of An anatomical struckure with que | described | 1.1 |
T Description 12 Dare of initial anset g.-. date tht the ;::t.a.:.._ begmbom [ e ;pl.]iml:al Partal ;i:u.x;(
? [+ & Ocecunences or exacerbations PRI TR d |-t
& [—]E Related problems B | Zr:&w.fy TME
=5 %2 Related problem The . .
: S age <fthe at the onzet of the i optienal i, (02000
+4 Related problem Q Ago avindrial unser problem Quantity 0.1 Wk, (0..52)
T Clinical description mth, (0..36)
--§8 Date of resolution - L | | diy, (0..36)
& |mil = ' 1, Mad
es“mq The severity of the index problem Ordinal 0°‘ "1““’] 4, Moderate
| | : |7, Severe
T Clinieal deseription Diezcrption of the chnseal aspects of the Tt aptonal Frae or coded tart
problem | 0.1 |



Anwendungsfall: Benutzer

verwalten

Systam Admin

Dieser Anwendungsfall wird erst
relevant bel einem weitgehend
Integriertem Archetype Repository...

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



Diskussion: Fur ein

Archetype Repository...

X ...existieren berelits viele Komponenten
— Einige benottigen Erweiterung/Verfeinerung ($$3%)

X ...Ist mehr Integration notig
— Web Services

X ... mussen klare Prozesse definiert und
eingehalten werden
— Eine gemeinsame Web-Plattform wird benotigt
X ...bendtigen wir eine internationale Vision fur
umfassende semantische Interoperabilitat
— Basierend auf nationalen Business-Cases?!

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



Schluf3folgerung

X Domain Knowledge Governance ist essentiell, um
semantische Interoperabilitat zu erreichen

— NEHTA*: ‘Undisciplined creation and application of
archetypes threatens the goal of semantic interoperability’

X Eine umfassendes (internationales) Archetype
Repository ermoglicht Domain Knowledge
Governance
— Mit klaren Prozessen und Zustandigkeiten

X Hoch-qualitative Archetypen sind der Schllssel zu
semantischer Interoperabllitat klinischer Systeme

* NEHTA: Review of Shared Electronic Health Record Standards

-Version 1.0. 2006
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Electronic Health Records*

X Patient-centred

— EHR relates to one subject of care, not to an episode of care at an
Institution

X Longitudinal
— EHR is a long-term record of care, possibly birth to death

X Comprehensive

— Includes a record of care events from all types of carers and provider
institutions tending to a patient

X 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.




Archetype Repository:

Actors

X LLead Developer: Responsible for coordination of
the development/maintenance of a set of archetypes

X Reviewers: Assigned to sets of archetypes to
review, translate, etc. archetypes

X Unprivileged User: View or otherwise access
published archetypes (drafts) & submit comments

X Archetype Admin: ldentify archetypes that are due
for review or for other reasons need to be reviewed
and assign appropriate Lead Developers and
Reviewers to archetypes.

X System Admin: User administration etc.

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



A closer look: Syntax and

Semantics

Achieved by
Domain
Knowledge
Governance

Semantically
Interoperable

Semantically Achieved

interpretable by defining
archetypes

Achieved
by Reference
Model

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



Domain Knowledge

Governance

X Some archetypes need to be standardised
— Region
— Scope
— Concept overlaps betw, ...comprises all tasks related to

(redundancy) establishing or influencing formal and
) informal organizational mechanisms and
X Arche.types ne_ed tob CrrUctures
— Easily accessible and @ERGRIG R ORSE E e AT N

— Evidence-based where | elilife ik CliesslullnEusip Elie
maintaining of knowledge within and

— Maintained and syste 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*

X Clear process for authoring, updating,
managing, disseminating & version control

X 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




Archetype Ontology

X OWL — Ontology Web Language

— facilitates greater machine interpretability of Web
content than that supported by XML or RDF

X Protege

— Ontology Editor and <€P" otége
Knowledge Acquisition System

®» Archetype OWL-Ontology

— Characteristics of Archetypes to facilitate domain
knowledge governance

By Sebastian Garde, Sam Heard, George Hayworth, Jana Graenz




<4 ArchetypeFinderOntology Protégé 3.1 beta  (file:\D:\openEHRM rchetypeFinderOntology. ppri, OWL Files {.owl or .rdf)) ) 5],
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@ Definedarchetype @ operEHR-EHR-COMPOSITION Report.v1
© NonClassifiedArchetypes @ openEHR-EHR-EVALUATION adverse vl
v @ category @ openEHR-EHR-EVALUATION alert vl
¥ @ EHRClass @ openEHR-EHR-EVALUATION. clinical_synopsis.v
v @ aEmy (1) @ openEHR-EHR-EVALUATION. directive-medicatior
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Archetype Repository

X OWL — Ontology Web Language
X Protege
#Archetype OWL-Ontology

x Java-Servlet
X Tomcat — Servlet Container
BArchetype-Repository/Archetype-Finder
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Z .=Zcean

Lnformatics

Search for archetypes

Clinical Description

Health Area; Purpose;
] Medical care ] Chronic disease managerment
O] Mursing ] Staterments of exclusion
] Allied Health ¥ Physical examination finding
Il Cansumer health = ] Investigation

[l Irmaging investigation
= dl : g
Laboratory inwestigation
DE-iu:n:herniu:aI inwestigation
DHistnIngicaI investigation
DHaematDIDgical investigation

] Medication rmanagerment

Caonnect search iterms using:

® or
O and

| Search || Reset |

Change Language

Suspperkad by #ha General Practice Computing Group of Australia skeeugh funding from the SUstralian Government Departrent of Health and Ageing.
Developed in cosperation with Health Informatics, Central Queensland University.

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


http://www.infocom.cqu.edu.au/hi/archetypefinder
http://www.infocom.cqu.edu.au/hi/archetypefinder

Eile Edit “ew Go Bookmarks Tools Help

L i

N
@)O @ O__I ﬁ 0 http:flocalbost: 3080/ archetvpefinderfaf ? archetypelD=&archetypeConcept=&archetypeDescription=&hasEHR. Class=E+valuationEHR Class&andor=or&s '{f @

a ? ATO Legal Database ... |\ OWL ? CO-ODE & Resources []Welcome ta Gmail EF\BMS ? Bicinfo, ? Bitkeeper hosted pro.., ? Cambridge Dict 9 QU Library @8DicData *J e-comm 1 1 Health Infarmatics R... ]

o VELBOD | & |G|« « »

——
L]

Z =cean

Lnformatics

W)

11 Archetype(s) found
You can now narrow or broaden your search result or start a new search

Generic problem as defined by a clinician.

Archetype ID apenEHR-EHR-EVALUATION probler-generic.wl

Description & generic problem, condition or issue defined by the clinician
which is deemed surmmative of a range of symptoms ar
concerns of the person and a useful label of these,

EHR Class Ewaluation

Links

Parent Archetype openEHR-EHR-EVALUATION. problem.vl

HTML openEHR-EHR-EVALUATION problerm-generic.v 1. btml
ADL openEHR-EHR-EVALUATION, problem-generic.v 1.adl

Family history of condition

Archetype ID openEHR-EHR-EVALUATION. FamilyHistory w1

Description Ewvaluation to indicate that there is, or is not, a significant risk
of this subject of care having, now or in the future, a condition
due to prior accurrence in a family member,

EHR Class Evaluation

Links

HTML openEHR-EHR-EVALUATION FamilyHistary v 1. html

ADL openEHR-EHR-EVALUATION, FamilyHistaory v 1.adl
Histological diagnosis as defined by a clinician.

Archetype openEHR-EHR-EWALUATION.problern-diagnosis-histological.v1

ID

Description 4 diagnosis defined by the clinician which is coded and may include the
histological grade, stage and diagnostic criteria.

EHR Class  Ewvaluation

Links

Parent openEHR-EHR-EVALUATION problem-diagnosis w1

Archetype

HTML openEHR-EHR-EVALUATION, problem-diagnaosis-histological v 1.html
ADL openEHR-EHR-EVALUATION problem-diagnaosis-histological v 1.adl

Diagnosis as defined hy a clinician

Done

2% | e



File Edit “iew Go Bookmarks Tools  Help Q e
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a 9 ATO Legal Database ...
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Z =cean

Lnformatics

1))

11 Archetype(s) found
You can now narrow or broaden your search result or start a new search

Generic problem as defined by a clinician.

Archetype ID apenEHR-EHR-EVALUATION probler-generic.wl
Description & generic problem, condition or issue defined by the clinician
which is deemed surmmative of a range of symptoms ar L
concerns of the person and a useful label of these, )
EHR Class Evaluation
Links
Parent Archetype NEHR-EHRE-EVALUATION, problemm v 1

HTML ( openEHR-EHR-EVALUATION problerm-generic.v 1. btml >

ADL HR-EHR-EVALUATION problem-generic.vl adl

Family history of condition

Archetype ID openEHR-EHR-EVALUATION. FamilyHistory w1

Description Ewvaluation to indicate that there is, or is not, a significant risk
of this subject of care having, now or in the future, a condition
due to prior accurrence in a family member,

EHR Class Evaluation

Links

HTML openEHR-EHR-EVALUATION FamilyHistary v 1. html

ADL openEHR-EHR-EVALUATION, FamilyHistaory v 1.adl
Histological diagnosis as defined by a clinician.

Archetype openEHR-EHR-EWALUATION.problern-diagnosis-histological.v1

ID

Description 4 diagnosis defined by the clinician which is coded and may include the
histological grade, stage and diagnostic criteria.

EHR Class  Ewvaluation

Links
Parent openEHR-EHR-EVALUATION problem-diagnosis w1
Archetype
HTML openEHR-EHR-EVALUATION, problem-diagnaosis-histological v 1.html
ADL openEHR-EHR-EVALUATION problem-diagnaosis-histological v 1.adl
Diagnosis as defined hy a clinician -

Dare N TN



Generic problem as defined by a clinician.

Archetype ID openEHR-EHR-EVALUATION problem-generic.l

iy

Description A generic problern, condition or issue defined by the clinician
which is deermned summative of a range of symptoms or
concerns of the person and a useful label of these.

EHR Class Evaluation

archetypes/openEHR-EHR-EYALUATION, problem. 1, html

|Parent ALchede -EHR-EVALUATION. problem.v 1
HT] openEHR-EHR-EYALUATION. problem-generic v 1.1tml
AD\ openEHR-EHR-EVALUATION, problerm-generic.y 1.adl

Aelcorme ba Grnail EF\BMS D Bicinfo. 9 Bitkeeper hosted pro... 9 Cambridge Dict 9 CQU Library @DDicData | e-comm | Health Informatics R...

Tanaratad by the Orean HTML generator: 1I06/2005

—
I ROWN [ |G|« «

Problem as defined by a clinician: £

Commenis to Ocean nformatics

UATION

Copyright epenEHE. Foundation © 2005

‘ Concept description:

‘ Identification:

‘Infurmatiun structure:

A problem, condition or 1ssue defined
by the clincian which 15 deemed
summative of a range of symptoms or

label of these.

i

openEHE-EHE-EVALTATION problem w1
concerns of the person and a usefil Reference model EHE.

Data

Protocol

[ ]
—

Data: 7rEE

‘ Concept Description Type Cardinality Values
T Problem '32;;1;1:2 problem, condition or issue Tt Ilnaflldatory Froe ar coded text
L&;’I Date of initial onset The date tha_t the proble.m. began from Date Time optional Partial date
the perspective of the clincian . 0.1 syyy- 17 -0
Froperty = TIME
Llaits:
S The age of the at the onset of the . optional T, (0..200)
Age at initial onset
Q ae problem Osani) 0.1 wk, (0..52)
tth, (0..36)
day, (0.6
i o 1, Mld
@ Severity The severity of the index problem Ordinel gp 10n 4, Moderate
h 7, Severe
T Clinical description F];)rzs].gclzﬁltnon of the clinical aspects of the T gptllonal e
82 Date clinically recognised D_at.e_the problem was recognised by TG e optional Partial date
clinicians - 0.1 - 1130
B Lacatian, Location of the problem m terms of body site. Cluster (0. *) optional, repeating
‘Cuncept Description Type Cardinality Values
Body site . optional Terminalogy
T o SHERRed Caded i 0.1 Any termn that describes a body aite b
Done

TR
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= The Health Problem Space

X Mobile population

X More providers

X More complex treatments
X Increasing health costs

X Lifelong records (100 yrs!)

X Preventable harm
to patients

X Increasing
knowledge

X Maximum privacy

}__ i The Management of openEHR Archetypes for Semantically Interoperable 13. September 2006
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The Problem

X [tems of clinical patient information are all over the
place, in different formats

X No single patient-centred view Is available

X Consequences of fragmented information:
— Repeated tests & questions ($$35)
— 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

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



Or In other words...

X If the patient Is a racing car driver, she makes
pit-stops at each health care faclility

X Each pit-stop has a video camera, recording
what is done to her

= |ocal pit-stop records, all different, all
disconnected

=® N0 one has a picture of the whole race
(= patient’s life!)

(Analogy by Thomas Beale,
openEHR foundation)

The Management of openEHR Archetypes for Semantically Interoperable 13. September 2006
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.. Oor In other words

X 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...

X The pit-stops may still have their own cameras
®» Electronic Patient Records (EPRs) — local detall

X Patient can have a navigator/co-driver @

=» Local GP (care team)
=» Continuity of care
(Analogy by Thomas Beale,
openEHR foundation)

l,_ i The Management of openEHR Archetypes for Semantically Interoperable 13. September 2006
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Application Technical Domain
System Development Knowledge

10101001100
00010011101
11100011100
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X 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

X 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.



X 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

X The openEHR foundation develops free tools and
specifications for Electronic Health Records

WWW. EHR .org

} i The Management of openEHR Archetypes for Semantically Interoperable 13. September 2006
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Two Level
openEHR-Approach

Teclhnical Applitation Domain
Development System Knowledge

Information i Knowledge =
}__ i The Management of openEHR Archetypes for Semantically Interoperable 13. September 2006
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= Two-level Interoperability

Archetypes and template

Health
concepts

Information

Blood pressures,
Structures

Diagnoses,
Compositions, Haemoglobin,
Sections, Entries, Body mass index,

Clusters, Elements, Appointment,
Data values Follow-up

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

Blood Pressure
recording

Archetype: ; p——
art (
- Aformal of
model of a
clinical
concept » mm[Hg]

- Separate from
the reference
model used
for persistence

‘_' The Management of openEHR Archetypes for Semantically Interoperable 13. September 2006
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= Archetype “Entry” types

Evaluation
e.g.

diagnosis,
adverse reaction

Observation Instruction
e.g. weight, . e.g. medication
effectiveness ‘ a8 order, monitoring
of anti-emetics, t |
lab results | 1
Action
e.g. procedure,
drug admin

}__ i The Management of openEHR Archetypes for Semantically Interoperable 13. September 2006
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Clinicians define domain

knowledge

X Empowerment of domain experts: The domain
experts create & change the knowledge on
their own

X 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

l,_ i The Management of openEHR Archetypes for Semantically Interoperable 13. September 2006
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File Edit “iew Go Bookmarks Tools Help Qo.‘.o

@) O @ O| ﬁ {9 hittp:/flacalhost: 8080 archetypefinderjaf7archetypelD=garchetypeCo http : / / o Chetypes com:au | @

a ? ATO Legal Datsbase ... | J 0L ‘? CO-ODE & Resources [M]Welcome ta Gmail | EF\BMS ? Bicinfo, ? Bitkeeper hosted pro.. ‘? Cambridge Dict ? COU Library @DicData ) e-comm } 1 Health Infarmatics R... ]
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11 Archetype(s) found
You can now narrow or broaden your search result or start a new search

Generic problem as defined by a clinician.

Archetype ID apenEHR-EHR-EVALUATION probler-generic.wl
Description & generic problem, condition or issue defined by the clinician
which is deemed surmmative of a range of symptoms ar L
concerns of the person and a useful label of these, )
EHR Class Evaluation
Links
Parent Archetype NEHR-EHRE-EVALUATION, problemm v 1

HTML ( openEHR-EHR-EVALUATION problerm-generic.v 1. btml >

ADL HR-EHR-EVALUATION problem-generic.vl adl

Family history of condition

Archetype ID openEHR-EHR-EVALUATION. FamilyHistory w1

Description Ewvaluation to indicate that there is, or is not, a significant risk
of this subject of care having, now or in the future, a condition
due to prior accurrence in a family member,

EHR Class Evaluation

Links

HTML openEHR-EHR-EVALUATION FamilyHistary v 1. html

ADL openEHR-EHR-EVALUATION, FamilyHistaory v 1.adl
Histological diagnosis as defined by a clinician.

Archetype openEHR-EHR-EWALUATION.problern-diagnosis-histological.v1

ID

Description 4 diagnosis defined by the clinician which is coded and may include the
histological grade, stage and diagnostic criteria.

EHR Class  Ewvaluation

Links
Parent openEHR-EHR-EVALUATION problem-diagnosis w1
Archetype
HTML openEHR-EHR-EVALUATION, problem-diagnaosis-histological v 1.html
ADL openEHR-EHR-EVALUATION problem-diagnaosis-histological v 1.adl
Diagnosis as defined hy a clinician -

Dare N TN



Generic problem as defined by a clinician.

Archetype ID openEHR-EHR-EVALUATION problem-generic.l

iy

Description A generic problern, condition or issue defined by the clinician
which is deermned summative of a range of symptoms or
concerns of the person and a useful label of these.

EHR Class Evaluation

archetypes/openEHR-EHR-EYALUATION, problem. 1, html

|Parent ALchede -EHR-EVALUATION. problem.v 1
HT] openEHR-EHR-EYALUATION. problem-generic v 1.1tml
AD\ openEHR-EHR-EVALUATION, problerm-generic.y 1.adl
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Tanaratad by the Orean HTML generator: 1I06/2005
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Problem as defined by a clinician: £

Commenis to Ocean nformatics

UATION

Copyright epenEHE. Foundation © 2005

‘ Concept description:

‘ Identification:

‘Infurmatiun structure:

A problem, condition or 1ssue defined
by the clincian which 15 deemed
summative of a range of symptoms or

label of these.

i

openEHE-EHE-EVALTATION problem w1
concerns of the person and a usefil Reference model EHE.

Data

Protocol

[ ]
—

Data: 7rEE

‘ Concept Description Type Cardinality Values
T Problem '32;;1;1:2 problem, condition or issue Tt Ilnaflldatory Froe ar coded text
L&;’I Date of initial onset The date tha_t the proble.m. began from Date Time optional Partial date
the perspective of the clincian . 0.1 syyy- 17 -0
Froperty = TIME
Llaits:
S The age of the at the onset of the . optional T, (0..200)
Age at initial onset
Q ae problem Osani) 0.1 wk, (0..52)
tth, (0..36)
day, (0.6
i o 1, Mld
@ Severity The severity of the index problem Ordinel gp 10n 4, Moderate
h 7, Severe
T Clinical description F];)rzs].gclzﬁltnon of the clinical aspects of the T gptllonal e
82 Date clinically recognised D_at.e_the problem was recognised by TG e optional Partial date
clinicians - 0.1 - 1130
B Lacatian, Location of the problem m terms of body site. Cluster (0. *) optional, repeating
‘Cuncept Description Type Cardinality Values
Body site . optional Terminalogy
T o SHERRed Caded i 0.1 Any termn that describes a body aite b
Done

TR



A Ocean Archetype Editor [General Oral Care Evaluation]

File Wiew Publish Language _ Help
L] | [ﬂ'-l Development

Archetype file name:

openEHR -EHR -EVALUATION.GeneralOralCare.v1draft

Header Entry mm:IEI| Terminology | Display |InterFace|

v Protaocal

- Protocal |

[T Ewent History ¥ Person State

. Petson stake |

[E] Yoice
& swallow
SLips .
@ Tongue Ruztérggtrn;:t? I _I
@ Mucous

@ Gingiva

@ Teeth,/dentures

v Crdered [v Fixed Occurrences -Min: |1 5: Ma: |1 5: [ Unbounded

Description:

Ordi ¢ | Text

rormal

Deep or raspw
Cif Ficulty talking/painful




Summary

X Archetypes
= Formal model of a clinica

concept “in-use”E:E

X The definition of archety

pes IS an important

step for the realisation of EHRs and semantic

iInteroperability

X Archetypes empower the clinician and ensure
that the information clinicians need is in the
EHR and can be exchanged

l,_ i The Management of openEHR Archetypes for Semantically Interoperable 13. September 2006
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el Multi-Centre Clinical Trials:*

The example of Paed. Onc.

& K
’fl\' Medical Center  Trial Center \\ integrated
Trial Center / k AN

#gl — Vertical

/ | — Horizontal
Medical Center
|
sy
Medical
Center \ FE
(Cancer)
-/Ill\ Registry

yaeal

— 11

Trial Center\ #

Medical Center

Trial Center

*Garde S, Knaup P, Schuler T, Hovenga E: Can openEHR archetypes empower

Multi-centre Clinical Research? Stud Health Technol Inform 2005; 116: 971-6.



Health Records for Nursing and Midwifery

Home

gardes

Sample Archetypes s
Australia

Submitted by glennw on Thu, 2005-06-30 16: 18,

The following Health Record Designs are examples only and have been included on this site as a starting SRROTALE

point and to support the activities described in the Play area, ‘“x“-"

luseralial

Sample archetypes Attachment Pretty print Sample form

0 enEHR—EHR—OBSERVATION.histoloqv.vl 3. adl Pretty Print  Sample Form
0 Pretty Print  Sample Form
openEHR-EHR-INSTRUCTION, Advance Dlrectwes vidraft. adlPretty Print  Sarmple Form
openEHR-EHR-INSTRUCTION, Care_Team. vidraft, adl Pretty Print  Sample Form
openEHR-EHR-INSTRUCTION. Diet. vidraft. adl Pretty Print  Sample Form

openEHR-EHR-OBSERVATION, Adverse_Reactions.vidraft. adlPretty Print  Sample Form
openEHR-EHR-OBSERYATION, Family_History. widraft, adl Pretty Print  Sample Form

openEHR-EHR-OBSERYATION. microbiology. vl adl Pretty Print  Sample Form
openEHR-EHR-OBSERVATION. simple_height.vl.adl Pretty Print  Sample Form
openEHR-EHR-OBSERVATION, nursing_obs_pulse. vl adl Pretty Print  Sample Form

The same --—cean
archetype or two lfzﬁ:*f‘matzfs
archetypes defining " "
the same concept
differently from two
perspectives?

\\\

1 Archetype(s) found
You can now narrow or broaden your search result or start a new search .

Histology

HTML HEOBSERVATION Ristoloay.yifbmt
ADL npenEHR -EHR-DBSERVATION histology v 1.adl

1 Archetype(s) found
You can now narrow or broaden your search result or start a new search .

Supportad by the General Practice Computing Group of Australia streugh funding frem the Commonwealth Department of Health and Ageing.
Daveloped in cosperstion with Health Informatics, Central Queensland University.

’, ’ The Management of openEHR Archetypes for Semantically Interoperable 13. September 2006
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openEHR research

X University College London, UK

X University of Manchester, UK

X Technical University of Valencia, Spain
X Mayo Clinic, USA

X University of Moratuwa, Sri Lanka

X Central Queensland University, Australia
x...
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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
z,?ﬁ,,,mdtm specifications, open source Archetype
Workbench and .NET openEHR
Archetype Editor (Australia)

l,_ i The Management of openEHR Archetypes for Semantically Interoperable 13. September 2006
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& HealthConnect

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

»x 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.



Conclusion: How 1t 1s and
how 1t should be
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To avoid th’s,
aper we need to give clinicians
-co‘m uter-based what they really need

' Computer desk pictures by Peter Schloeffel, openEHR foundation



Questions?
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kﬁf

= Archetype Specialisation

Problem

-Age/ date onset
-Description

Diagnosis
-Coded term
-Staging

Histological diagnosis
-Histological description
-Histological staging

' The Management of openEHR Archetypes for Semantically Interoperable 13. September 2006
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o Scenario 3: EHR (User

Interface) Generator

High-level overview: “One way to implement an openEHR system”
Features: automatically generated, customizable, multi-language web frontend

...........

e,
e,

~——MIDDLEWARE (runs on local OR remote web senver) ———,
I

EMR I : N~
Ganerator ‘\L I
: o i L
T — L0 oy | SO (with XML support)
;:* = - Web mw:mﬂun'\ _I -l/" Comp0' Archal) ¥ i
e Services DATA ! iti e sty
Postion [y 3 Accass sitions
o ]
Caeranios e (SOAP) : (XML)
| i \.________—______/
(222 \_ A
FRONTEND (Mozilla XUL) MIDDLEWARE (C#) BACKEND (SQL)

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

By Thilo Schuler, Sebastian Garde, Sam Heard




o Edit and view a
blood pressure

B8

File Edit \Wiew Go  Bookmarks  Tools  Help 0

@ - -G O B0y E | :
X View a blood pressure

|:| Firefox Help D Firefox Support D Plug-in F&Q) D Weardsmsthiow

~ Blood pressure .
) g '\—..\.\l\l

r - i

{n::' E: > "

Ewvent
Baseline Reading
- After 15 min i i
oy |:| Firefoz Hep |:| Firefou !
Systolic 160 | mmHg EF:
Diaskalic |1I:|I:| | rmmHg 12D .-'l a0
State F‘rl:ut-:ul:l:nl|
State
Position ;
Stand iki '
Exersion level | e : V| Position: Ettll'll:l
| [ et v| Exetsion level:
Exetcise:  ALrest
—
Done 240 {} 250 hr’ 26°C ¥ob
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—H & ceess 4

@[ 1) Data Retrieval =
. Tasklist 5 Data
Uselr-Defme(.i Individual Task (@) Retrieval
ol Service Specif- Specification <
ication Guide - A
Healthcare o Hosnpital
Practitioners/ i Interface Agent = |
Managers/ 8
Policy Makers [ =
I d I: 8 Data Synthesis
©
LLL © .
y End-user Services O NI
Delivery ﬁ
- Data Verification
i=l & Pre-processing
3 ¢ IS
2 4 25 O =3
<4 S = h s
S g @ O T
a9 g e openEHR & e g8
> a
3 Archetypes
£ T [ (e ACEES
: DM-X DM-Y DM-Z
Service DM Visuali- DM Result P ;
Packaging sation Set-up Compilation Data Mining I.DM. Module Selection
Service Generation Agent DM Results Data Mining Agent

Hassan SZ, Garde S, Hovenga E (2005): Applying Knowledge Discovery in Healthcare

Repositories: Towards Multi-Agents Collaboration. ITAO5 Wrexham, UK.



States and Protocols

State:

Data about person
which is required for
safe interpretation

Protocol:

Data about
everything else,
not required for
safe interpretation

e.g. archetypes
Patient sitting or e.g.
standing when type of instrument
measuring blood used.
pressure
I } i The Management of openEHR Archetypes for Semantically Interoperable 13. September 2006
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z Information & Knowledge

X 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.

X 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.

}__ i The Management of openEHR Archetypes for Semantically Interoperable 13. September 2006
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Archetype Levels

X Different levels:
— Descriptive (Entry types)
e Observation (e.g. blood pressure measurement)
« Evaluation (e.g. adverse event)

* Instruction (e.g. medication order)
« Action (e.g. drug administration)

}__ i The Management of openEHR Archetypes for Semantically Interoperable 13. September 2006
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Archetypes and

Two-Level Modelling*

What kind of Information Knowledge How do we
information | .
Axieaten : onae e describe what
can be stored Model : Description Language
in the EHR? N semaficsof makes sense to
| RN store in the EHR?
Models 5
..I.r;.s.t.;a.r.].(;.e.;..fc;r;.ﬁél-l;.l.s-tér.];:.e.s ---------- E ------------ fh'ra;él'lhgiéﬁéé;"'
Whatis =« 90.;5%{%%?! ..... ??5 What makes
—— .
actually stored : % sense to store in
in the EHR?  nformation seonnes  the EHR?

* After: Beale T. Archetypes: Constraint-based Domain Models for Future-proof

Information Systems. OOPSLA 2002 workshop on behavioural semantics, 2002.



Archetypes and Lego®

Information Knowledge

How do we
What could be 5 ° describe what
put together? @ % i makes sense
..... e e i, tO put together?
Instances formal |Instances formalmstance§
What is actually ~ What makes
~ sense

put together?

- to put together
(deS|gn plan)?

What happens if you do not have this?
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Archetypes and Lego®

How do we

What could be describe what

put together? makes sense
..... nodel to put together?
Instance

What is actually What makes

put together? SENse
to put together
(design plan)?

} ' The Management of openEHR Archetypes for Semantically Interoperable 13. September 2006 I
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| Interoperability:

There must be an easier way?




Expectations

EAR

inforfhatio
relevgnt to m
In the structure | need it

%
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But clinicians don’t want

to learn this...

archetype ~
openEHR-EHR-OBSERYATION.blood_pressure.vl
Archetype
concept ..
[at0000] -- blood pressure measurement Deﬂ nition
|description
author = ="Sam Heard <sam.heardi@oceaninfor matics.bhiz="= L an g u ag e
submission = <
organisation = ="openEHR Foundation" = ( A D L)
date = =2004-05-18=

=
version = <"version">
status = <"draft">
revision = <"1.0"=
description('en") = <
purpose = <"Describe systemic blood pressure measurement result and protocol"=
use = <""=
misuse = <"">
-
adl_version = <"1.2"=

rights = <""=

|definition
CORSERNVATIOMN[2M0000] matches { -- blood pressure measurement
data matches {
HISTORY[aM0001] matches { -- history

events cardinality matches {1..*; ordered} matches {
FYERIT Tatnn>1 matrhes § - hazeline readin¢ M

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

..uses the abstract archetype model
to develop archetypes

Infonnaﬂonél<nomﬂedge

Information : Knowledge —~—
Model : Description Language :‘I
semantics of T
o congraint” "7 Z o
Models :
......................................... Ocean
Instances formal mstances . formal mstances informatics
@ ' Archetype editor
—
< consgrain at F'réljantd_aal::'m:
— I % -ttt o AR e AT am Hear
e rudtime _
— - Ggrr;tnbulurg;ala
(] OImas
; D - . — Peter Schioeffal
information : templates, Heath Frankel

archetypes
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