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Terminology model versus information model
What is an information model?

Health Information Standards

L7 v3 RIM and derivations from the RIM

HL7 v3 Care Provision message for referral,
discharge etc.

How to map the nursing content to HL7 v3
Care Provision messages?

Dynamic model: how and when to exchange
the messages”?

Conclusion
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1. Terminology model and o)
information model

Nightingale addressed data specification and data
collection in nursing (She is often called the first
nursing informaticist Betts, 2006).

Similar work is done with the ‘international NMDS’

Last decades the focus has been on developing
nursing terminologies: the meaning of what nurses
observe, assess, deliver as care and get as results.

This is the terminology development (NANDA, NIC, NOC,
Omaha, Perioperative DS, ICF, CCC, ICNP)

In recent years, standards for data specification have

emerged: the information modeling (00, UML, HL7 v3,
OpenEHR, CEN/ISO 13606).

We need both to appropriately document care



Terminology model & Information model: %

Cartoon is copyrighted
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Terminology model & Information model: g

2 aspects of object interact: difference in characteristic and instance
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2. Information model

Model of reality
Focus on information

Frequently used nowadays is UML Unified
Modeling Language (www.w3c.orq)

Purpose: abstraction from reality to facilitate
information system development

Similar to anatomy models / atoms etc.: focus
on understanding a domain




Information model example g

UML example: class diagram

Person
-given name Problem
-family name “oroblem?
-date of birth 0.* ~ [Problem:
-gender




Information model example h

(

UML example: class diagram with instance for Karoline Ekre example case

Person

-gender

-given name
-family name
-date of birth

Problem

Person

-given name : string(idl) = Karoline

-family name : string(idl) = Ekre
-date of birth : Date = 19240819

-gender : any(idl) = Female

-problem?

Problem

-problem? : string(idl) = patient fall
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Information model example

Person

-date of

birth

-family name
-given name

-gender

-social security number

UML example

Patient

1. 1.1 |-patientiIDnumber

1 * -phone

0..*

*

0..*

Address
-street
-number house
-postal code
-city

-fax
-mobile
-email

Provider

-name
-profession
-registration#

Assessments 0 - n

-observation
-observation?2
-observationN

-specialty

Nursing Diagnosis 0 - n

0.7

-Label
-Description
-UniqueCode

1

0..*

Nursing Diagnosis AssessmentScale

-scoring elements
-total score




Process: Activity diagram order comm.
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Sequence diagram/ Q
interaction diagram |

Request

Response



Use Case Diagram

Who will use what
system for which
purpose (function)?

system

/ \

actor
actor




3. Health Information
Standards

¢ National, European (CEN), International (1ISO)
bodies

¢ WWW consortium
¢ IHTSDO for SNOMED CT and ... ...
c |[EEE, etc. etc. etc. etc. efc.

¢ Information models for EHR and message
exchange between EHR: CEN/ISO 13606,
HL7 v3, OpenEHR




Types of standards for healthcare

C

Clinical care: 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)
management and/or exchange of meaningful
information (semantic interoperability)

Workflow: focus is improvement and support of
process of care

Technical: focus is quality of technology
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Modern approach EHR %

Two level modelling:

1. level: basic system functions (safety, id
management, tables for data, webservices,
multitier approach)

2. level: content

For health care examples of such include
HL7 templates, clinical templates, archetypes,
care information models, and detailed clinical
models. On level 2 these are equivalent, level
1 not due to different technical solutions, a
computer screen is not a message.
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Method in general: 3 steps

o Sort out the clinical domain (consensus)

o Model the clinical content (information
model, terminology <model>, 2 level)

o Apply the models in standard /
technology



HL7 v3 2 level modeling

Message has a generic pattern: choose what
you need choice box

Called Clinical Statement pattern

Can be filled with clinical content that is fully
specified (template, archetype, care
iInformation model, detailed clinical model)

Allows sharing and reuse of knowledge
Repository of Detailed Clinical Models



4, HL7 v3 Standard for clinical Q
data exchange

Role Act
relation relation

Role

Patient

HL7 RIM major classes © HL7 inc.



How to play with LEGO®? For
advanced players
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5. HL7 v3 Care Provision model
summary




We use the Observation class as %
example




Clinical terminology in HL7 v3 %

Hartslag

(UUDD_RMnnnnnn)
Description

Terminology,
e.g. LOINC

Type of data,
e.g. INT for
numbers




Example pain score

Pijnscore_Meting
(Acquest Februari 2005)

Doc_Obs_Pijnscore_Meting_V.0.7

Moodcode Def =
guideline

Moodcode Int = add
to care plan

Moodcode EVN =
measure

Effective time: 24
November 12.00 hr.

Value = 8
Etc.




Barthel index Care Statement model e}

1..1 bathing

Barthel_Index

(BarthelRO1V1E)
Barthel Index v1E

component10
typeCode*: <= COMP

1..1 stairs

component9
peCode*: <= COMP

1..1 dressing/Undressi

component8
peCode*: <= COMP

.1 mobili
component?
peCode*: compP

1..1 transfer

component6
peCode*: <= COMP

1..1 continence of Bowels

component1
peCode*: <= COMP

1..1 controlling Bladder

component2
peCode*: <= COMP

1..1 personal Toilet

component3
peCode*: <= COMP

1..1 toilet

component4
peCode*: <= COMP.

1..1 feeding
component5
peCode*: <= COMP




Nursing Diagnoses
(UUDD_RMnnnnnn)

Description

Example

HL7 v3 use for
nursing diagnoses
in problem list

Mapping Domain Data, Vocabulary and HL7 R-MIM

Variable in | DMIM attribute Data type | Cardinality Vocabulary Code Example
domain HL7
Nursing OBS value CE 0..1 NANDA ook Acute Pain
diagnosis
Nursing OBS value CE 0..1 ICNP beta 2 1A.1.1.1.13.1 & | Pain
diagnosis 1D.1 &

Acute
Nursing OBS value CE 0..1 ICF d420 Change
diagnosis positions




HL7 v3 Care Provision DSTU

© HL7 Inc.



A virtual gift from Amsterdam... Q

To make it just a little bit easy again ©



6. Map from domain to HL7 v3 %

o Data element (question or field)

o Definition: if necessary explain what the data
element is

o Code to identify the element (from any
vocabulary, criss-cross)

o Data type (text, picture, number, value set)
o If a value set: specity the values (answers)

o Mapping to HL 7 v3 class (where does it fit in
message)
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Example

Data element:

Definition:
Data type:

Code:
Value set:

HL7 v3:

Gender

Sex of a person
Coded element
11882-8 (LOINC)
Not observed,

female, male,
ambiguous &/or

more specific code
Person class, Iin
gender attribute
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Example Karoline Ekre %

Data element:
Definition:
Data type:
Code:

Value set:

HL7 v3:

Instance:

Gender

Sex of a person
Coded element
HL7 internal code
Not observed,

female, male,
ambiguous

Person class, in gender
attribute

female



Message content specification perinatology

(

\ o

PRN Label Definition Coding Path from Care Provision HL7 Class Attribute Datatype
variabele/ Act (Entry Point) HL7 v3 HL7 HL7
condition

MODULE INTERVENTIONS DELIVERY

Amniotomy Amniotomy 1=No; CareProvision.pertinentinformat | Procedure code CD

during delivery during delivery 2 = Yes, during dilation <= 3 ion1.Procedure negationind BL

cm; method.Code CE
3 = Yes, during dilation > 3

cm;

4 = Yes during delivery;

8= not applicable

Amniotomy, If amniotomy = 1= speed up delivery CareProvision.pertinentinformat | Observation code CD

reason yes. Reason / 2= insert monitoring ion1.Procedure.targetOf(typeC value CE
motivation equipment 0de=RSON).Observation
Amniotomy. 3= medical indication other This item specificies item

4= no medical indication 5.4.01.01

Stimulation Stimulation 1=No CareProvision.pertinentinformat | Procedure code CD

during delivery given during 2=Yes; ion1.Procedure negationind BL
delivery 9=Unknown method.Code CE

Type stimulation If stimulation = A = During dilation <= 3 cm; thit is item above see above see above see above

during delivery yes. Stimulation B = During dilation > 3 cm; methodCode
administered C = During delivery;
during delivery. D = Desired but unavailable
More answers
possible

Sedation during Was sedation 1=No CareProvision.pertinentinformat | Procedure code CD

delivery given during 2=Yes; ion1.Procedure negationind BL
delivery? 9=Unknown method.Code CE

Specify sedation If sedation = A=Sleep medication; CareProvision.pertinentinformat | Substance code CD CWE

during delivery yes, specify B=Tranquilizers; ion1.Procedure.targetOf(typeC Administration | negationind BL
which type of C=0ther. 0de=PERT).SubstanceAdminist consumable.M | CE
medication was ration. Belongs to item edication.Medi
used 5.4.03.01 sedation cine.code




Data element example Karoline Ekre

type diabetes Which type diabetes mellitus does

1.1.1

1.1.2 diagnostic

the patient have?
1= type |

2=type ll
9=unknown

1= glucose capillair blood after
methods: fasting

what (> 6,0 mmol/l)
measurement 2= glucose veneus plasma after

is used for  fasting
diagnosing (>6,9 mmol/l)
diabetes 3= glucose capillair blood no fasting

(> 11,0 mmol/l)
4= glucose veneus plasma no
fasting
(>11,0 mmol/l)
5= other
9= unknown

SNOMED CT:
46635009: diabetes mellitus type 1,
44054006: diabetes mellitus type 2;

ICD10:

E10: insuline dependent diabetes,
E11: non-insuline dependent diabetes,
E14: diabetes not specified;

ICPC:
T89:insuline independent diabetes,
T90: not-insuline independent diabetes)

Probably LOINC has these codes: work is
ongoing.

Example for glucose is
14749-6 Glucose (LOINC), but does not
specify method.



Nursing data Karoline Ekre mappec

to HL/v3

_ Path from HL7 | HL7 Class | Attribute | Datatype | Code
v3 Care HL7 HL7
Provision Act
Able to tell | Consciousn | 1=No; CareProvision | Observation | Code CD 6574-8
name ess: 2 =Yes .pertinentinfor value BL
knowing 3= not mation1.0Obse
their own applicable rvation
name
Able to tell | Consciousn | 1=No; CareProvision | Observation | code CD 6575-3
date / time | ess:time 2 =Yes .pertinentinfor value BL
orientation 3= not mation1.0Obse
applicable rvation
X-ray Rontgen Free text CareProvision | Observation | code CD 87694UYT
picture .pertinentinfor value ST
mation1.0Obse
rvation
Blood test | Blood Numeric value | CareProvision | Observation | code CD 32574-4
sample and unit .pertinentinfor value PQ
examination mation1.0Obse
rvation
Surgery Surgical N/A CareProvision | Procedure code CD
for Hip procedure .pertinentinfor negationl
fracture to replace '
hip
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HL7 v3 XML example: person

<REPC_IN004410UV xmlIns="urn:hl7-org:v3"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xsi:schemalocation="urn:hl7-org:v3 REPC_IN004410UV .xsd"
ITSVersion="XML_1.0">

<subject typeCode="SBJ">
<patient classCode="PAT">
<id extension="58585803" root="2.16.840.1.113883.2.4.6.3"/>
<statusCode code="active"/>
<patientPerson>
<name>
<given>Karoline</given>
<family qualifier="BR">Ekre</family>
</name>

<administrativeGenderCode code="F"
codeSystem="2.16.840.1.113883.5.1"/>

<birthTime value="19240819"/>
</patientPerson>
</patient>
</subject>




HL7 v3 XML fragment diabetes

<I-- Diabetes Mellitus Type 2 as concern -->
<reason typeCode="RSON">
<concernTracking moodCode="EVN">
<id extension="070002" root="2.16.840.1.113883.2.4.4.13"/>
<statusCode code="completed"/>
<I-- diagnosis -->
<observation moodCode="EVN">
<code code="XYZ" codeSystem="1.99999.1.9.1.1"/>

<value xsi:type="CE" code="00000"
codeSystem="1.99999.1.2.1" displayName="diabetes mellitus 2"/>

</observation>
° </concernTracking>
o </reason>

o o o o o o0 o0 o

(o]




HL7 v3 XML fragment nursing

<!l-- findings -->
<pertinentInformation3 typeCode="PERT"
contextConductionlnd="true">
<I-- Body weight -->
<observation moodCode="EVN">
<code code="8348-5" codeSystem="2.16.840.1.113883.6.1"/>
<value xsi:type="PQ" value="69.3" unit="kg"/>
</observation>
<!l-- observation fatigue -->
<observation moodCode="EVN">
<code code="XYZ - 2" codeSystem="1.99999.1.9.1.1"/>
<value xsi:type="CE" code="12345" codeSystem="1.99999.1.2.1"
displayName="Fatigue"/>
</observation>
</pertinentInformation3>



/. Dynamic model

o Once the content is specified and which
message to be used is clear, then the
interactions apply

o Sequence describes the
communications between professionals

o Interaction diagrams specity the
electronic messages for this.



Sequence diagram/ Q
interaction diagram |

Request

Response



Interactions diagram for glucose %
lab request and result reporting
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3. Chain of Care Karoline Ekre o)

Care Professional A:

REPC_AR002030UV

Chain of Care

Care Professional B:
REPC_AR002040UV/

- Referral: REPC_RM_002000 i

REPC_AR002020UV

Care Professional C:

REPC_AR002040UV

/

REPC_AR002020UV

Accept / Reject: REPC_RM_003000

Query: QUPC_RM_040000

Record (summary): REPC_RM 004000

Referral: REPC_RM 002000

Accept / Reject: REPC_RM_003000

Query: QUPC_RM_040000

Record (summary). REPC_RM 004000




message in clinical practice o
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- Datause ﬁ\
Data entry — o ~—— system B \

system A [t S T
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_ == Alertin
System B

@ ceroicken dienen 2. Hulpvraag
@ uipvraso

lpvrasg im De heer Vraagmaarraak, geboren, 09071978
e T en wonend te Deurne, is sinds het overlijden
van zijn vrouw niet goed meer in staat om
oductse voor zijn eigen eten te zorgen. Tevens denkt
[ g =y 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. Cliént nummer 213757

Storage in

system A
J Storage in

|| system B

I e

Patient
orRelated

a - e
Map to HL7 T :

TR
v3 model

Translate via
HL7 v3
model

<subject> <subject>
<Patient> <Patient>
<id extension="213757" <id extension="213757"
root="2.16.840.1.113883.2.4.6.2.451.1 root="2.16.840.1.113883.2.4.6.2.451.
L1n/> 1.1"/>
<addr use="HP"> <addr use="HP">
ingel </ ingel </
82 </I 82 </l
<postalCode> 6678 II</postalCode> <postalCode> 6678 II</postalCode>
eSS a e <city>DEURNE </city> <city>DEURNE </city>
</addr> </addr>
<telecom use="HP" value="tel: 050-4536758 <telecom use="HP" value="tel: 050-4536758
/> />
<statusCode code="active"/> <statusCode code="active"/>
<Person> <Person>
<name> <name>
<given qualifier="CL">M </given> " . <given qualifier="CL">M </given>
<given qualifier="BR">P</given> <given qualifier="BR">P</given>
G ata communication Sam e
<family qualifier="SP">Vraagmaarraak <family qualifier="SP">Vraagmaarraak
</family> </family>
</name> </name>
<administrativeGenderCode code="M" <administrativeGenderCode code="M"




8. Conclusion

HL7 deals with the information model

Code attribute holds coding from any
vocabulary system: no need to choose one

Depending on use cases, determine goal and
select existing message (or build new)

Map domain content to message and apply
vocabulary and coding that match best (ISO
18104 as gold standard for mapping

Determine relevant interactions for the
electronic communication

Be patient when learning



Questions?
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