
1

Representing clinical information 
in EHR and message standards: 

analysis, modeling, implementing. 

William Goossen RN PhD

The Netherlands

HINZ 2006
www.hinz.org.nz



2

The Netherlands

A Typical Dutch Landscape
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A virtual gift from Amsterdam…
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Another Typical Dutch Landscape

Another typical Dutch landscape
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Koudekerk aan den Rijn

Do you all know LEGO®?
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Easy and difficult

• This is going to be an easy presentation
• But also a little difficult
• I have some pretty complicated (awful!) 

slides selected!

Introduction
• Standards: there are too many to choose from
• Typology of standards
• Analysis, modeling, implementing
• HL7 v3 as example for information modeling
• Implementation examples:

• Electronic patient records
• Message exchange

• Care information models for semantic interoperability
• Conclusions
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Types of standards for healthcare
• Clinical care standards: evidence based practice 

and guidelines: focus is quality of care
• Terminology: focus is quality of documentation 

and understanding of meaning
• Information models: focus is (electronic) exchange 

of information (semantic interoperability)
• Workflow standards: focus is improvement and 

support of process of care
• Technical standards: focus is quality of technology

Technical standards: too many to choose from

• TCP/IP
• XML
• SOAP
• WDSL
• IEEE
• UMTS
• W3
• IHE

• NEN 7510
• ISO
• CEN
• OpenEHR
• Etc
• Etc
• Etc
• Etc
• (and their battles as well)
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Process: Activity diagram order comm.
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Evidence Based Practice
Knowledge

Guidelines & 
protocols

Use in Health ICT

Outcomes
Satisfaction Zorg

Patient
preferences

Goossen, 1999

Layer 1: Facts:

- Demographical data
- Observations: signs & symptoms

- Aetiology: facts causal relations / data 
other disciplines etc.

Unified 
health
terminology
for 
comparable 
data

Layer 4: 
Data: 
national
purposes 

Layer 2: documentation of:

Diagnoses
Interventions

Outcomes of nursing care 

Management 
decisions

Layer 3: 
Use of Domain 

Data Set  

on Institutional level

Clinical decisions

Layer 5 
international  MDS

Policy decisions

Structure
characteristics:
service items
environment 
context
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Analysis

• Information analysis: data, proces, 
communication, formalization, decisions etc.

• Proces or workflow: who is doing what
when with what result for a patient? 

• What knowledge is or should be applied
when in the course of action?

• What appropriate decisions must be made?

Examples clinical standards

• Atomic observations, e.g. vital signs, heart rate, 
skin color

• Assessments like ADL, Pain score, Barthel index
• Risk scales, like pressure ulcer risk, risk for falls
• Monitoring tools, like tracking vital signs
• Clinical guidelines, like how to prevent errors

• Focus: standards for professional quality and use 
of evidence based materials.
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Vocabulary used

• Terminology & classifications, like ICD 10, 
ICF, DSM – IV, NANDA, ICNP, SNOMED CT, 
LOINC and many clinimetric instruments 
having their own wording

• Most are developed purpose oriented
• Data sets: what do you need in the 

documentation for patient category A?
• Professional organizations deal with it

How to play with LEGO®? Part 2

Next slide:  My box of Bricks and tricks!
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Role
relation

Observation

Entity

Living subject

Person

Role

Patient

Participation

Act
relation

Act

HL7 RIM major classes © HL7 inc.

HL7 v3 Standard for clinical data exchange 

How to play with LEGO®? Part 3 for 
advanced players
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Care Statement 
Choice

Observation

Procedure

Medication

Encounter

4

Patient
orRelated
orProvider

5

3

2

Target
Participation

Provider
Participation

1

Care Provision
EntryPoint

HL7 v3 Care Provision model summary

Person

Person

HL7 v3 Care Provision sept 06 ballot
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Single observation model

Vitals model: Single Observation
 Hartslag

(UUDD_RMnnnnnn)

Description

Hartslag
classCode*: <= OBS
moodCode*: <= EVN
code: CD CWE [0..1] <= ActCode "LOINC 8867-4"
derivationExpr: ST [0..1]
effectiveTime: GTS [0..1]
value: INT [0..1]
interpretationCode: SET<CE> CWE [0..*]
 <= ObservationInterpretation
methodCode: SET<CE> CWE [0..*] <=
ObservationMethod

Heartbeat

HINZ 2006
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Example pain score 

Pijnscore_Meting
(Acquest Februari 2005 )

Doc_Obs_Pijnscore_Meting_V.0.7

Pijnscore_Meting
classCode*: <= OBS
moodCode*: <= EVN
code: CD CWE [1..1] <= PijnMeting
effectiveTime: GTS [0..1]
value: INT [1..1]
interpretationCode: SET<CE> CWE [0..*]
 <= ObservationInterpretation  "0 = geen pijn,
10 = ergst denkbare pijn"
methodCode: SET<CE> CWE [0..*]
 <= ObservationMethod
 (Vraag patient om ernst van pijn in cijfer uit
 te drukken op de lineaal.)

• Moodcode Def = 
guideline

• Moodcode Int = add to
care plan

• Moodcode EVN = 
measure

• Effective time: 24 
November 12.00 hr. 

• Value = 8
• Etc. 

Example 
HL7 v3 use for 
nursing 
diagnoses  
in problem list

Nursing Diagnoses
classCode*: <= OBS
moodCode*: <= EVN
code: <= ActCode "PROBLIST"
effectiveTime:
value: CE CWE [0..1]
methodCode: <= ObservationMethod
 (Determine the appropriate nursing diagnoses and use the right
 description from the problem list)

Nursing Diagnoses
(UUDD_RMnnnnnn)

Description

Change 
positions

d420ICF0..1CEvalueOBSNursing 
diagnosis

Pain
& 
Acute

1A.1.1.1.13.1 &
1D.1 

ICNP0..1CEvalueOBSNursing 
diagnosis

Acute Pain***NANDA0..1CEvalueOBSNursing 
diagnosis

ExampleCodeVocabularyCardinalityData type 
HL7

attributeDMIMVariable  

Mapping Domain Data, Vocabulary and HL7 R-MIM 
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www.hinz.org.nz



16

Definition of observation: what to measure when

Observatie in Goal Mood = expected result

Measurement of  Observation x = Event mood

Guideline

Planned
Care:
Intent mood

Note:
Fulfilment Acts
can be related
by reference
or related by value.

CMET: (ACT)
A_CareStatement

[universal]
(REPC_MT000100)

PlannedCare

SubstanceAdministrationIntent
classCode*: <= SBADM
moodCode*: <= INT
id*: SET<II> [1..*]
code: CD CWE [0..1] <= ActCode
negationInd: BL [0..1]
text: ED [0..1]
statusCode*: CS CNE [0..1] <= ActStatus
effectiveTime*: GTS [0..1]
availabilityTime: TS [0..1]
priorityCode: CE CWE [0..1] <= ActPriority
confidentialityCode: SET<CE> CWE [0..*] <= Confidentiality
repeatNumber: IVL<INT> [0..1]
routeCode: CE CWE [0..1] <= RouteOfAdministration
approachSiteCode: SET<CD> CWE [0..*] <= ActSite
doseQuantity: IVL<PQ> [0..1]
rateQuantity: IVL<PQ> [0..1]
maxDoseQuantity: RTO<PQ,PQ> [0..1]
administrationUnitCode: CE CWE [0..1] <= AdministrableDrugForm

ProcedureIntent
classCode*: <= PROC
moodCode*: <= INT
id*: SET<II> [1..*]
code: CD CWE [0..1]
negationInd: BL [0..1]
text: ED [0..1]
statusCode*: CS CNE [0..1] <= ActStatus
effectiveTime*: IVL<TS> [0..1]
availabilityTime: TS [0..1]
priorityCode: CE CWE [0..1] <= ActPriority
confidentialityCode: SET<CE> CWE [0..*] <= Confidentiality
uncertaintyCode: CE CNE [0..1] <= ActUncertainty
languageCode: CS CNE [0..1] <= HumanLanguage
methodCode: SET<CE> CWE [0..*]
approachSiteCode: SET<CD> CWE [0..*]
targetSiteCode: SET<CD> CWE [0..*]

EncounterIntent
classCode*: <= ENC
moodCode*: <= INT
id*: SET<II> [1..*]
code: CD CWE [0..1] <= ActEncounterCode
text: ED [0..1]
statusCode*: CS CNE [0..1] <= ActStatus
effectiveTime: IVL<TS> [0..1]
availabilityTime: TS [0..1]
priorityCode: CE CWE [0..1] <= ActPriority
confidentialityCode: SET<CE> CWE [0..*] <= Confidentiality

ActIntent
classCode*: <= ACT
moodCode*: <= INT
id*: SET<II> [1..*]
code*: CD CWE [1..1] <= ActCode
negationInd: BL [0..1]
text*: ED [0..1]
statusCode*: CS CNE [0..1] <= ActStatus
effectiveTime*: IVL<TS> [0..1]
availabilityTime: TS [0..1]
priorityCode: CE CWE [0..1] <= ActPriority
confidentialityCode: SET<CE> CWE [0..*] <= Confidentiality
uncertaintyCode: CE CNE [0..1] <= ActUncertainty
languageCode: CS CNE [0..1] <= HumanLanguage

0..* careStatement

typeCode*: <= FLFS
contextControlCode*: CS CNE [1..1]
 <= ContextControl "AN"
contextConductionInd*: BL [1..1] "true"

fulfillment

invariant( x) {
x.moodCode != INT;

}

Constraint: CareStatement

PlannedReview

0..1 plannedReview

typeCode*: <= SUBJ
contextControlCode*: CS CNE [1..1]
 <= ContextControl "AN"
contextConductionInd*: BL [1..1] "true"

subjectOf2

0..* conditionTracking

typeCode*: <= RSON
contextControlCode*: CS CNE [1..1]
 <= ContextControl "AN"
contextConductionInd*: BL [1..1] "true"

reason

0..* assignedProvider

typeCode*: <= RESP
contextControlCode*: CS CNE [0..1]
 <= ContextControl "OP"
time: IVL<TS> [0..1]

responsibleParty CMET: (ASSIGNED)
R_AssignedProvider

[care provision]
(REPC_MT090001)

0..1 scopedRoleName

0..* observationGoal

typeCode*: <= GOAL
contextControlCode*: CS CNE [1..1]
 <= ContextControl "AN"
contextConductionInd*: BL [1..1] "true"

goal

0..* annotation

typeCode*: <= SUBJ
contextControlCode*: CS CNE [1..1]
 <= ContextControl "AN"
contextConductionInd*: BL [1..1] "true"

subjectOf1
Annotation

ObservationGoal

CMET: (COND)
A_ConditionTracking

[care provision]
(REPC_MT000300)

ObservationIntent
classCode*: <= OBS
moodCode*: <= INT
id: SET<II> [0..*]
code*: CD CWE [1..1] <= ObservationType
negationInd: BL [0..1]
derivationExpr: ST [0..1]
text: ED [0..1]
statusCode*: CS CNE [0..1] <= ActStatus
effectiveTime: GTS [0..1]
availabilityTime: TS [0..1]
priorityCode: CE CWE [0..1] <= ActPriority
confidentialityCode: SET<CE> CWE [0..*] <= Confidentiality "N"
repeatNumber: IVL<INT> [0..1]
uncertaintyCode: CE CNE [0..1] <= ActUncertainty
languageCode: CS CNE [0..1] <= HumanLanguage
value: ANY [0..1]
interpretationCode: SET<CE> CWE [0..*]
methodCode: SET<CE> CWE [0..*]
targetSiteCode: SET<CD> CWE [0..*]

1..1 manufacturedProduct  *

typeCode*: <= CSM
consumable1

Material
classCode*: <= MMAT
determinerCode*: <= KIND
code: CE CWE [0..1] <= MaterialEntityClassType
name: EN [0..1]

1..1 manufacturedMaterial

0..1ManufacturedProduct
classCode*: <= MANU
id: SET<II> [0..*]

Criterion
classCode*: <= OBS
moodCode*: <= EVN.CRT
code: CD CWE [0..1] <= ObservationType
negationInd*: BL [1..1] "false"
text*: ED [0..1]
value*: ANY [1..1]
interpretationCode*: CE CWE [1..1]
 <= ObservationInterpretation

precondition

0..* criterion

typeCode*: <= PRCN
contextControlCode*: CS CNE [0..1] <= ContextControl "ON"
contextConductionInd*: BL [0..1] "false"
conjunctionCode*: CS CNE [0..1]
 <= RelationshipConjunction "AND"

0..* criterion

typeCode*: <= ActRelationshipConditional
contextControlCode: CS CNE [0..1]
 <= ContextControl "ON"
contextConductionInd*: BL [0..1] "false"
conjunctionCode*: CS CNE [0..1]
 <= RelationshipConjunction "AND"

conditions

Note:
classCode may need to be broaden
for additional planned acts such as
procedures, encounters, substanceAdmin., etc

HINZ 2006
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How combining it all?

• Knowledge
• Data items
• Vocabulary
• Coding
• Values
• etc

•Template Name: Scale ‘risk for pressure ulcer’
• Template Code: ‘Acquest 00001’
• Creator: William Goossen
• Creation dat”: August 2002
• Version: 1.0
• Instantiation: of HL 7 RIM class: ‘Observation’
• Part of: Nursing process model ‘ Findings’ as developed at the nursing terminology summits
• Description: structured data and vocabulary to represent pressure ulcer scale in 

information model
• Terminology: ICNP codes 1G.1.2 ‘High risk for’ and 

1.A1.1.1.10.3.5.3 ‘pressure ulcer’
• Slot 1: subject: Mobility 

• attributes: Scale 1-4
• values: completely immobilised = 1, very limited = 2, slightly limited = 3, no 

limitation = 4
• terminology: 1A.1.1.1.12.2 ‘Mobility’; 1B.38.1‘Limited’ = completely immobilised; 1B.38.1.3 ‘Limited, to a high degree’

= very limited; 1B.38.1.1  ‘Limited, to a lesser degree’ = slightly limited; 1B.38.2 ‘Not Limited’ = 
no limitation.

• Slot 2: subject: Activity 
• attributes: Scale 1-4
• values: bedfast = 1, chairfast = 2, 

walks occasionally = 3, walks frequently = 4 Etc.
• Slot 9: attribute: Derivation method: calculation of the sum scores from slots 1 until 8: 

• values: sum score
• range: between 8 (minimum) and 32 (maximum)

HINZ 2006
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2004/5 Care information model

• Care information models can be (validated) 
scales or instruments, observations or 
actions.

• They represent best practice, are Health 
Level 7 compliant, support the uptake of 
standardized terminologies and facilitate 
technical implementation in both message 
and clinical information systems.

Content of a care information 
model description document
A care information model 

consists of 12 paragraphs: 
• 1: version management
• 2: the aim of the instrument, 

observation or action. 
• 3: the (scientific) foundation 

or evidence base. 
• 4: the variables and their 

values. 
• 5: the instructions for use of 

the instrument or 
observation. 

• 6: interpretation guidelines. 
• 7: references.

• 8: an example of the instrument 
• 9: a description of the HL7 

model and the model itself.
• 10: the mapping table from the 

domain to the HL7 Reference 
Information Model.

• 11: an XML message fragment.
• 12: remarks.

It is open source, some are in 
English available, translation
upon request.

HINZ 2006
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Limitations of current approach
• HL7 v3 many parts are normative already and have 

been implemented or tested, however, some parts need 
further development

• Practical tests have been carried out, including real 
world implementations in pilot format for Stroke system, 
however not fully working in daily practice

• Single atomic item has more characteristics than shown: 
where to place them in the model? 

• Work on archetypes / templates harmonization ongoing 
(however, ego’s involved)

• Link to workflow / pathways to be worked out.

Results: % coverage of SNOMED-CT 
codes for Stroke CIMs

Amount of care 
information 

models

Amount of 
concepts

Amount of 
SNOMED CT 

codes

Percentage of SNOMED 
CT codes

6 scientific 
scales

50 13 26%

26 models with 
individual 
concepts

157 107 68%

32 in total 207 120 58%

Agreement on 88,1% of the concepts between coder and expert.
For the self made codes 54,9% could be found in SNOMED CT.
And for the codes from an existing coding system 74,4%.

HINZ 2006
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Results: qualitative Snomed CT - Stroke

• A compound concept does not always relate to one 
SNOMED CT concept

• Terminology of the clinical area could not be found in 
SNOMED CT

• Translation of some Dutch items could not be found
• Items with left and right indications
• Level of detail differs 
• Cultural differences (use of stimulants is seen as 

abuse)

Discussion Snomed CT for stroke

• Several care information models still need to be 
coded

• The items for the care of stroke patients need a large 
granularity (very fine grained details)

• Scales have specific clinimetric characteristics, that 
require an accurate equivalence between the items 
as used in practice and in the clinical terminology 
used for the unique coding 

• Translations errors and/or cultural differences might 
be of importance

HINZ 2006
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SNOMED CT is a useful coding system:
• Sufficient codes could be found, thus 

improving interoperability
• It is possible to request for inclusion and 

coding of concepts that could not be found
• Snomed CT  has an ongoing project for scale 

representation that takes the clinimetric 
aspects of scales and concepts into account

• It is working on further internationalization in 
order to meet European requirements

Example care information models
• Barthel index
• Height, Length
• Heartrate, breating rate
• Temperature
• Bloodpressure
• Apgar score
• MMSE
• CES-D depression scale 
• Appraxia
• Orientation
• 10 meter walking test

• Ranking scale
• Frenchay Activities index
• Assessment generic
• Family history
• Allergies 
• Nursing assessment
• Up to 150 examples 

available, some in English, 
most with mapping tables in 
English available.

HINZ 2006
www.hinz.org.nz



22

Barthel 
index

The aim of the Barthel Index is to capture and follow, in a valid 
and reliable way, the daily activities of the patient, especially the 
level of depending on help (Mahoney & Barthel, 1965). 

BrtlD510”1..1INTvalueOBSbathing

BrtlD460”1..1INTvalueOBSstairs

BrtlD540”1..1INTvalueOBSdressing

BrtlD450”1..1INTvalueOBSmobility

BrtlD420”1..1INTvalueOBStransfers

BrtlD550”1..1INTvalueOBSfeeding

BrtlD530”1..1INTvalueOBStoilet use

BrtlD520”1..1INTvalueOBSgrooming

BrtlB6202”1..1INTvalueOBSbladder

BrtlB525”1..1INTvalueOBSbowels

12Barthel-
index

CVA-KIS1..1INTvalueOBSBarthel Index 
total score
Dutch version!

ExampleCodeVocabularyCardinalityData type 
HL7

attributeDMIMVariables  

Mapping Domain data, Vocabulary and D-MIM

Barthel index Care Statement model

Barthel_Index
classCode*: <= OBS
moodCode*: <= EVN
code: <= ActCode "Barthel-index"
derivationExpr*: "Sumscore"
effectiveTime: TS
value*: INT [1..1]
interpretationCode:
 <= ObservationInterpretation "0-9
seriously limited, 10-19 moderately
limited, =>20 independent"

Continence of Bowels
classCode*: <= OBS
moodCode*: <= EVN
code: <= ActCode "BrtlB525"
effectiveTime: GTS [0..1]
value*: INT [1..1]
methodCode: <= ObservationMethod
 ((0 = Incontinent; 1 = Needs help /
 accidents; 2 = Able to control and no
 accidents.)

1..1 controlling Bladder

typeCode*: <= COMP
component2

Controlling Bladder
classCode*: <= OBS
moodCode*: <= EVN
code: <= ActCode "BrtlB6202"
effectiveTime: GTS [0..1]
value*: INT [1..1]
methodCode: , CWE [0..1] = continent
 (((0 = incontinent or catheter; 1 = Occasional
 accidents (max. 1 time per 24 hours)
 (for more than 7 days)

1..1 continence of Bowels

typeCode*: <= COMP
component1

Personal Toilet
classCode*: <= OBS
moodCode*: <= EVN
code: <= ActCode "BrtlD520"
effectiveTime: GTS [0..1]
value*: INT [1..1]
methodCode: ) CWE [0..1] <=
ObservationMethod
 (0 = needs help; 1 = independent (face, hair,
 teeth, shaving)

1..1 personal Toilet

typeCode*: <= COMP
component3

Toilet use
classCode*: <= OBS
moodCode*: <= EVN
code: <= ActCode "BrtlD530"
effectiveTime: GTS [0..1]
value*: INT [1..1]
methodCode: ) CWE [0..1] <=
ObservationMethod
 ((0 = dependent; 1 = needs help but can do
some parts on his
 own; 2 = independent (can get on and off,
dressing and
 undressing, wipe)

1..1 toilet

typeCode*: <= COMP
component4

Eating
classCode*: <= OBS
moodCode*: <= EVN
code: <= ActCode "BrtlD550"
effectiveTime: GTS [0..1]
value*: INT [1..1]
methodCode: 1 CWE [0..1]
 (0 = unable; 1 = needs help cutting, spreading
butter, etc., or requires modified diet; 2 =
independent�) (�)

1..1 feeding

typeCode*: <= COMP
component5

Transfer
classCode*: <= OBS
moodCode*: <= EVN
code: <= ActCode "BrtlD420"
effectiveTime: GTS [0..1]
value*: INT [1..1]
methodCode: , CWE [0..1] = independent.�)
 (0 = not able to (not independent) (1-2 people
physical)
 (physical or with words)

1..1 transfer

typeCode*: <= COMP
component6

Mobility
classCode*: <= OBS
moodCode*: <= EVN
code: <= ActCode "BrtlD450"
effectiveTime: GTS [0..1]
value*: INT [1..1] (�)
methodCode: <= ObservationMethod
 (0 = immobile or < 50 yards; 1 = wheelchair independent,
including corners, > 50 yards; 2 = walks with help of one
person (verbal or physical); 3 = independent
 (but may use any aid; for example, stick) > 50 yards)

1..1 mobility

typeCode*: <= COMP
component7

Barthel_Index
(BarthelR01V1E)

Barthel Index v1E

Dressing/Undressing
classCode*: <= OBS
moodCode*: <= EVN
code: <= ActCode "BrtlD540"
effectiveTime: GTS [0..1]
value*: INT [1..1]
methodCode: <= ObservationMethod
 ((0 = dependent; 1 = needs help but can do about
50%
 himself; 2 = independent.)

1..1 dressing/Undressing

typeCode*: <= COMP
component8

Stairs
classCode*: <= OBS
moodCode*: <= EVN
code: <= ActCode "BrtlD460"
effectiveTime: GTS [0..1]
value*: INT [1..1]
methodCode: , CWE [0..1]
 (0 = unable; 1 = needs help (verbal, physical, carrying
aid) (�)

1..1 stairs

typeCode*: <= COMP
component9

Bathing
classCode*: <= OBS
moodCode*: <= EVN
code: <= ActCode "BrtlD510"
effectiveTime: GTS [0..1]
value*: INT [1..1]
methodCode: <= ObservationMethod (0 = dependent;
1 = independent)

1..1 bathing

typeCode*: <= COMP
component10

HINZ 2006
www.hinz.org.nz



23

Barthel and system implementation

HINZ 2006
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HL7 message in clinical practice

Data entry
system A

Data use
system B

A
Storage in 
system A

<subject>
<Patient>
<id extension=“213757" 

root="2.16.840.1.113883.2.4.6.2.451.1.1"/>
<addr use="HP">
<streetName> Maassingel </streetName>
<houseNumber> 82  </houseNumber>
<postalCode> 6678 II</postalCode>
<city> DEURNE </city>

</addr>
<telecom use="HP" value="tel: 050-4536758  "/>
<statusCode code="active"/>
<Person>
<name>
<given qualifier="CL"> M </given>
<given qualifier="BR">P</given>
<prefix qualifier="VV"> v  </prefix>
<family qualifier="SP"> Vraagmaarraak </family>

</name>
<administrativeGenderCode code="M"

codeSystem="2.16.840.1.113883.5.1"/>
<birthTime value=" 09071978"/>

</Person>
</Patient>

</subject>
...

XML 
Message
Sender

Data communication

<subject>
<Patient>
<id extension=“213757" 

root="2.16.840.1.113883.2.4.6.2.451.1.1"/>
<addr use="HP">
<streetName> Maassingel </streetName>
<houseNumber> 82  </houseNumber>
<postalCode> 6678 II</postalCode>
<city> DEURNE </city>

</addr>
<telecom use="HP" value="tel: 050-4536758  "/>
<statusCode code="active"/>
<Person>
<name>
<given qualifier="CL"> M </given>
<given qualifier="BR">P</given>
<prefix qualifier="VV"> v  </prefix>
<family qualifier="SP"> Vraagmaarraak </family>

</name>
<administrativeGenderCode code="M"

codeSystem="2.16.840.1.113883.5.1"/>
<birthTime value=" 09071978"/>

</Person>
</Patient>

</subject>
...

XML 
Message
Receiver

B
Storage in 
system B

Alert in 
System B

De heer Vraagmaarraak, geboren, 09071978 
en wonend te Deurne, is sinds het overlijden 
van zijn vrouw niet goed meer in staat om 
voor zijn eigen eten te zorgen. Tevens denkt 
de heer Vraagmaarraak dat het huishouden 
niet zijn taak is. Maar hij is door beperkingen 
in de ADL hiertoe ook niet goed in staat. 
Er wordt gekeken daar de maaltijdendienst 
en 1 keer per week huishoudelijke 
verzorging.  Cliënt nummer 213757

Map to HL7 
v3 model5

Condition
Event

Care 
Statement 
ChoiceObservation

Procedure

Medication

Encounter

6

Patient
orRelated
orProvider

4

3

2
Target
Participation
Provider
Participation

Statement 
collector

7

1
Care Provision
EntryPoint

Translate via 
HL7 v3 
model

5
Condition
Event

Care 
Statement 
ChoiceObservation

Procedure

Medication

Encounter

6

Patient
orRelated
orProvider

4

3

2
Target
Participation
Provider
Participation

Statement 
collector

7

1
Care Provision
EntryPoint

Barthel and HL7 v3 XML message
<!-- Total score on Barthel Index stroke service  --> 

- <Observation moodCode="EVN">
<id /> 

<code code=" Barthel-index "
codeSystem="2.16.840.1.113883.2.6.15.1" /> 

<statusCode code="completed" /> 
<value xsi:type="INT" value="14" /> 

- <entryRelationship typeCode="COMP">
- <!-- Bowels    --> 

- <Observation moodCode="EVN">
<id /> 

<code code="PREMBrtlB525"
codeSystem="2.16.840.1.113883.2.6.15.1.ICFXXX" /> 
<statusCode code="completed" /> 

<value xsi:type="INT" value="2" /> 
</Observation>

</entryRelationship>
- <entryRelationship typeCode="COMP">

HINZ 2006
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Barthel and Archetype (S. Heard)
definition 
    OBSERVATION[at0000] matches {    -- Barthel Index 
        data matches { 
            HISTORY[at0002] matches {    -- *history(en) 
                events cardinality matches {1..*; ordered} matches { 
                    EVENT[at0003] occurrences matches {0..*} matches {    -- *Any event(en) 
                        data matches { 
                            List[at0001] matches {    -- *structure(en) 
                                items cardinality matches {0..1; ordered} matches { 
                                    ELEMENT[at0004] occurrences matches {0..1} matches {    -- Darm 
                                        value matches { 
                                            ORDINAL matches { 
                                                value matches { 
                                                    0|[local::at0005],     -- incontinent of catheter 
                                                    1|[local::at0006],     -- af en toe een ongelukje (max. 1 keer per 24 uur) 
                                                    2|[local::at0007]      -- continent (gedurende meer dan 7 dagen) 
                                                } 
                                            } 
                                        } 
                                   } 

Summarizing with an example from table with 
clinical knowledge via model to implementation  

Functional Ambulation Categories: 
• Mapping Table with clinical item, vocab and 

coding
• Hl7 model
• Screen for stroke system

HINZ 2006
www.hinz.org.nz



26

FAC-scoreFAC 0 = Not or not functional
FAC 1 = Dependent (level II)
FAC 2 = Dependent (level I)
FAC 3 = Supervision
FAC 4 = Independent but limited 
FAC 5 = Independent and 
unlimited

INT 
(integer)

OBS: 
value
code

FAC score

FAC-helpFree textST 
(string)

OBS: 
value
code

Use of aid

stroke-
EPR 
Vocabula
ry & 
Code (code 
attribute)

Score
(value attribute)

Data 
type 
HL7

Place 
in 
HL7 
RIM 
class 

Variables 
of FAC

HINZ 2006
www.hinz.org.nz



27

Can you play virtual LEGO®?

• As clinician you only have to define the virtual 
bricks!

• Let standards people and technologists sort it out
• Only pay for the working solution!
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Thank you for your attention
Speaker: W.T. F. Goossen RN PhD

on behalf of the research team at
Acquest  
Dorpsstraat 50
2396 HC  Koudekerk aan den Rijn
The Netherlands
+ 31 71 5419594
acquest@acquest.nl
www.acquest.nl
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