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» Clinical models — interoperability challenges

= National approach to clinical information modeling
= Consistency
» Reuse versus repurposing

= Separation of concerns: conceptual, logical and
implementable

= Detailed clinical models design and development

» The collaborative environment (NEHTA clinical
knowledge manager)

» The processes
» The transform to implementable (HL7 CDA and v2.x)

—— » The challenges
= Governance and quality
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The Australian National PCEHR:
what does it look like?
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National PCEHR:

The drive for interoperability
—

Application Integration
Driven Driven
1970-80 1990

Voiii! S ANAN
Interoperability
Driven
2000 2010

\

Single syntax
Single semantics
Single control point
'Single driver
4 Standards agnostic

O

Tightly Coupled

Shared syntax

Some shared
semantics

Single control point

Multiple drivers

Standards aware

Loosely Coupled
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Shared syntax
Shared semantics
Multiple control points
Multiple drivers
Standards driven

Uncoupled

Beyond semantics

Clinical interoperability
Processes
collaboration
workflow
information flow
constraints
Outcomes
Quality & safety
Standard driven
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Expecting the
human and
computer to
equally

“view and
understand”
this cloud as

Complexity in healthcare

—

“a rabbit” ?

= Healthcare is complex
» The language of healthcare is complex

= Complexity is compounded by context-based
reuse

‘ Transitory |
“ Pseudo ’ A

| with excess extracellular volume |

|\ Chronic ‘

{ with normal extracellular volume |

| Water Intoxication Syndrome ‘

‘ hyponatremia ‘ ‘ with extracellular volume depletion ‘
| With Increased Osmolality }‘ g ‘ J
. J | | m\‘
|m‘ : - )
o - |Cerebra| ‘

n e h t a ‘ Drug-Induced | ‘

‘ Paraneoplastic |



Complexity in healthcare

=  With complexity, there is ambiguity and inconsistency

Complexity

Obligations

Ambiguity/
unpredictability

What is agreed Disagreed (with Chaos,
(clear, planned, agreement on completely

well controlled) howtodeal with — digagreed
incompatible red)
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Ambiguity and inconsistency

= Ambiguity and inconsistency are the worst
obstacles to interoperability
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Ambiguity and inconsistency

nehta
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A simplified example

Pathology Test Result in Reporting

Pathology Test Result in Discharge
Summary & Referral

SPECIMEN DETAIL

Specimen type

Specimen type

Date-time specimen collected

Date-time specimen collected

TEST DETAIL

Test name

Test name

Report

Interpretive note

Test method

Result status

RESULT DETAIL

STRUCTURED ATOMIC RESULT

Result observable name

Atomic result name

Result value

Result value

Result unit

Result unit

Reference range

Reference range

Abrnormal result indicator

Cut of range indicator

Test method

Additional finding
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NEHTA national approach to modelling:
Information Component Library

National Change

Collaboration Portal Management Board

National e-Health Information Component Library .
DCM = detailed
DCM EDCM DCM DCM EDCM clinical model

EDCM =
exchangeable
DCM

Release

Implementation
Guides

Published
Information
Components

Specification
Generation

SNH

Structured Documents
& Exchange Formats

Templating Service Software Vendors
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The national approach to
clinical interoperability

—

= Consistency in modeling & reuse

= Consensus in how to deal with complexity and
ambiguity

= Establish agreements on information models

« Obligations:
 What are agreed and mandatory

* Permissible

« what can be allowed in cases of incompatible
requirements

* Prohibitions
 What are disallowed prohibitions

E\"\
l%-\ .
—
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Why the national approach?

—

* Reuse and NOT repurpose
= Repurposing:
= Expensive: time, efforts, resource intensive
* Fragile
= Not scalable
= “Future-proofing” national investments

National E-Health Transition Authority @ B
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National approach —
the modeling framework

—

- Separation of concerns:

- Three tiers in information modeling
- Conceptual, logical, implementable

] Computationalty Independent Model (CIM )
- |

Platform Independent (Logical) Model

Tier 1 — Administrative/demographic common
(e.g. “participation”)

'S

- 1
i I | . . -
- g | - Sattorm Spemte HodeRe) Tier 2 — Foundation .CI|,r’1|(3aI . .
Es (e.g. “Adverse reaction”, “Problem/Diagnosis” ...)
S
28 Tier 3 — Specialist Clinical
A .4 (e.g. “cardiology”, “haematology”, “oncology” ...)
o
£3
53

(source: adapted from Queensland Health information modelling approach)

National E-Health Transition Authority C
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Modelling framework:

Separation of concerns

Documentations
and exchanges

Individual needs
and expectations

Organisational and
business
constraints

Continuity of care
and efficient
collaborative care

Improved clinical
safety and quality

More effective and
efficient healthcare

National E-Health Transition Authority
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Independent

Standardised
health concept
representation

Capture admin,
financial, regulatory
or legislative
requirements

Professional needs
and expectations

Independent
content models and
supporting
implementation
options

High reusability

{ a‘
= ] b
ernedaill

Comply with
national and
international
standards

Leverage on COTS
products

Leverage existing
expertise

Ensure data and
extend of change is
manageable

Support
competitive
commercial
environment



Desired outcome

= National library of Detalled
Clinical Models (DCM) that are

= fit-for-multiple-purposes
= highly robust

= can be easily reused without
need for fragile and costly
“repurposing” exercises

National E-Health Transition Authority
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Desired outcome

NEHTA Detailed Clinical Models (DCM) Library

C Adverse Problems/ - [ Family Clinical KR ted i
Medication : . : Pathol equeste Constraints
Reactions Diagnosi athology, Hx Synopsis [\ Services

@m

Medications

Adverse Reactions

Problem/Diagnosis

Family History X ?
Social History p 4 ‘?
Lifestyle/Risk Factors pod ‘?
Pathology
‘ Diagnostic Imaging
Clinical Synopsis
-x’:: Requested Services p 4 ) 4
ra
Recommendations p 4 p 4
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Pathology DCM
{data component extract)

Histopathology | Discharge
Test Report Summary
Lab Result

Biochemistry
Report

0 TEST REQUEST DETAIL
e u S e Date-time requested
| |

Test requested name 3 4 3

Clinical reason for request

Clinical information provided
an exal I Ip e Current antibiotic therapy

Requester 3 4

TEST PROCEDURE
Test method Y y Y
Data interpretation used
DCM = detailed Date-time test performed Ay o Ay
clinical model SPECIMEN DETAIL
Specimen tissue type N N N
Site

Collection procedure

PHYSICAL DETAIL

Measurement

Weight

MEEDLE BIOPSY CORE DETAIL

Biopsy core needle gauge

Mumber of biopsy cores

Maximum length of biopsy core

COLLECTIOM & HAMDLIMG DETAIL

Sampling pre-condition Ay
Collection procedure detail
Date-time collected § 4 §

TEST RESULT DETAIL

Test result name

A A
Overall test result status Y y
Date-time result issued § .
Clinical information provided Ay o
——— RESULT GROUP
. " RESULT
~ Result value § . §
Result comment Y Y Y
Reference range Y Y
National E-Hes Reference range guidance 4 4
nehta www.nehta.gc Pathological diagnosis |
Conclusion Y
Test comment 4




The desired outcome

—

= National library of Detailed Clinical Models
(DCM) that

= have excellent alignment between
iInformation model and clinical
terminology

National E-Health Transition Authority g_ i 7
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Alignment between requirements,
iInformation model and terminology

Processes e . .
d > collaboration Jurisdictions Information architects/modellers
workflow Clinical informaticists
information flow Clinicians Software developers

) Termlnologlsts
constraints

Outcomes; Q&S
—€
Requirements || Iterative coIIaboratlve

reviews )

CKM:
Archetypes /
Templates

Terminology

Conceptual models

Structured Content
Specifications

h.\

S (constrained DCMs)
—
Terminology inol
N ht considerations Terminology Logical models
e d early in modelling Reference Sets (Platform independent
but terminology specific)



Modelling for Clinical Interoperabillity:
The NEHTA Clinical Knowledge Manager (CKM) environment

Clinical interoperabilit
Processes
collaboration
workflow
information flow
constraints
Outcomes

Quality & safety
Standard driven

nehta

/
ff ‘. \
a

A

b

http://dcm.nehta.org.au/ckm/

S

Mational E-Health Transifion Authority

Clinical Knowledge Manager

() Archetypes
All Archetypes

Team:| Al teams

g

45 EHR Archetypes
> T2 Cluster
s . Composition
@ Element
4 () Entry
> F Action
> {} Evaluation
» <@ Observation
> =) Instruction
> £% Admin
« section

> & Structure

0 0 @

» [ Demographic Model Archetypes

Archetypes * Templates ¥ Termsets *

Username

About *

Release Sets * Reports *

Find Resources || () Pathol...result '*/|| () Adverse Reaction %

Adverse Reaction
=3 E (= Wro R TR
Archetype: Adverse Reaction (openEHR-EHR-EVALUATION.adverse_reaction.vl)

o 1 Engish ~

Header Data Protocol Reference model

»

Structure: Tree e
Occurrences: 1.1 (mandator
Cardinality: 1..

Identification of a substance, agent, or a dass  Free or coded text
of substance, that is considered to be
responsible for the Adverse Reaction.

Substance/Agent
T Text @

m

Allowed values: {true}

Vi

Additional narrative about the Adverse Free or coded text
Reaction not captured in other fields, induding

nal) reason for flagging an absolute
contraindication; and instructions related to
future exposure or administration of the

Substance/Agent.
Details about each Adverse Reaction Event.

Reaction Event

Cluster

Occurrend
Cardinal
unond

* (optional, repeating)

T Speciljic Substance/Agent Spedific identification of the actual Free or coded text
Textk

Substance/Agent considered to be responsible

Previous Mext



Modelling for Clinical Interoperabillity:
Contextualising the clinical concepts

= Demonstration

= Imaging examination

= Microbiolology of urine = Microbiolology

= Histopathology il abiorstory test .

= Immunology titres
= Lipid studies

= Adverse Reaction

= Clinical Synopsis |

% Differential diagnoses ||

= Education summary ||

= Employment Summary :’

= Family History"‘v.:

= Living arrangement summary

= Nutrition Summary .

| Evaluation | -

= Physical Activity Summary,
= Problem/Diagnosis '

= Reason for Encounter /|

= Relationship Summary /,
= Religion |

= Social Support Summary/ |
|

= Tobacco Use Summary |
= Substance Use Summary |

% Alcohol Use Summary

= Referral request

= Laboratory Test request \" Healthcare service request

= Procedure request

7# Instruction | —

= Medication instruction /

= Medication action i3

= Procedure undertaken Action ]* ===
= Requested Service

# Legal Constraint _—~ Admin | =

{ I\\rchetypg}e:.\)
= g |Cluster

_——|Composition [~_ Prescription %
" _——[Section |
Requested Service =

~ Therapeutic Good Use =

Amount of medication =%

Amount of medication as a range =

/ Anatomical Location = Precise anatomical location =

lu;". Chemical description of medication =

Laboratory result annotation =

Macroscopic findings - Colorectal cancer =

Medication administration =

Microscopic findings - Colorectal cancer =

\_Physical properties of an Object (N) =

\_Specimen =
PREERE Y

|\ Timing =

Tumour - Colorectal staging (non-TNM) =

~———|Demographic Model Archetype F




Modelling for Clinical Interoperability:

The clinical challenges

= How much clinical semantics to load
Into terminology? Example:

» Exclusion statement for medical history,
medication

* “not supplied”

Clinical interoperability

Processes L = Not supplied by patient’?
collaboration & . . e
workflow = Not supplied by (clinician) author?
information flow o . .
constraints | = Not supplied — determined as not relevant or
(@) . .
Qul};ﬁtr;?safety A not appropriate to supply (by patient +
Standard driven 8 clinician author)?

National E-Health Transition Authority _j
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Modelling for Clinical Interoperability:

Information model + terminology alignment challenges

= (Clinical statements (in natural language)

* Features:
» Rich/expressive
= Variability and imprecision
-\ * Clinical terminology
= High precision (reuse and machinability)

¥ = Tension between the need for

é = expressiveness (human acceptability) and
| = precision (machinability and reusability)

T ——
—
~\
—

National E-Health Transition Authority Lj
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Information model and Terminology alignment:
achieving optimal balance

= How much to pre-coordinate
= a balancing act on expressiveness and precision

PR R — g
. " Age  Sex [elel] MRM Allergies PCP Alerts NS |
MIlSOI’I, Gina T2yo. F 4201934 28123 Penicillins SEEGER, MAR* EYI HWEPIC US HEA*
SnapShot NoteVriter
ek B £f Physical Exam | & Note Text = | SnapShot | Notes
- &
Results Review [ Could not perform ROS | J All other spstems negative | Clear | patient
Flowshests | Constitutional [ reg [ | | Eyes [ nea [ | | Gastrointestingl [ neg [ | | Enda/Hemeddller [ neg [ | Gina Wilson
Hiztony op Fevver = |gp Blurred vision = |gp Heartburn — op Easbuisstbleed = 72 year old famals
Order Entry op Chills = |gp Double vision = |gp Mausea — | op  Envi alergies =
. .
ImméInjgctions op ‘weight loss = |gp Phatophabia = |gp ‘amiting = |gp Palydipsia — ﬁ\ Allergies
Allergies ob  Malsise/Fatigue = op Eve pain — |op  Abdominglpain = | op Polyphagia — PEMICILLIMG
Medicatians dh Fairting — | qp Epedschage = op Diarthea = [MNewobgcd T rea O] o virais
Patient Educati Skin I~ neg Eve redness — Corstipation — Tingling —
atent Education | O] a7 : it ; it Last recorded: D6M 9113
Graphs t{'p Rash — | Cardiowascular I~ neg [ | c&| Blood in stool — C&l Trermnar — e 120080
MAR op Itching = |gp Chest pain = |&p Melena —  op  Sensoychange — Ter;np' 48 °F (36.7
Doc Flowshests E&l Dy zkin — q'}n Palpitations — | Genitourinary [ neg [ | 4:&- Speech change ©— Height o (1763
| HEMT [~ nea [ | q'}l Orthoprea — A:EF- Diyzuria — 4:&- Focal weakness — Wi- Seale: 170 lbs (77,
op Headaches — | |gp Claudication = |@p Urgenicy = |@p S eizures ="
E,'}l Hearing loss t{'p Leg swelling — C&l Palyuria — | Psychiatic [ neg [ | @ Problem List
E,'}l Tinnitusg — c[‘;n Syncope — C&l Frequency — c&. D epression — Diabetes Mellitus, Adult ¢
~".\ op Ear pain — |gp PMD = |gp Hematuria — | gp Suicidalideas = ggFI'EE;S((éHRONIC OBST
e c['p Ear dizcharge — | Respiratary [ nea [ | | Musculaskelestal [ neg [ | c,‘}'l Homicidal ideas = )
T — - WEMOLUS LILCER OF LEY
- op Mozehleeds = |gp Cough = &b Myalgias — | gp Substance abuse —
- - - — HYPERCHOLESTEROLE
c['p Cangestion — '{IF' Hemoptysis — c,‘}-n Meck pain — c,‘}-n Hallucirations —
.. o o ) Sputum poduct o Bockpi e HYPOTHYROIDISM
ridar — utum production = ack pain — ercouzdinpion: =
Precision|over —— = s: t - - — tp_ —— ESSENTIAL HYPERTEN
H are throal — orness of breal { aint pain — nEomnla —
ex p ressiveness c,'}.l Hoarse voice — ‘{rL" Wheezin — C&l Fallz — c&. Memory loss — GERD
I l e a & L TOBACCO ABUSE
Chranic Pyelonephritis w
Hotkey List
- [ SN T P T ——
[ ritutodonana | £




Information model and Terminology alignment:
achieving optimal balance

—

* How much to pre-coordinate
= a balancing act on expressiveness and precision




Information model and Terminology alignment:
achieving optimal balance

= Balancing expressiveness and precision
= Guiding principles
= Maximizing the power of pre-coordinated

terminologies without compromising
expressiveness

= Optimizing atomic data structure without causing
frustration when used by clinicians in
documentation
= Establish comfort zone by good modeling
principles, common sense and consensus

N = Costs of conformance versus benefits (including
clinical safety, care quality)

National E-Health Transition Authority
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From logical to implementable:
Transform processes — logical to HL7 v2.x and CDA

Collaborative &

Requirements  qrative Reviews HL7 v2.x

—

v Mappings
(Archetype
HL7 v2.x
Implementation
Guide

Structured
Content
Specifications
(Discharge;
referral,
specialist letter;
diagnostics..

Terminology

CDA Mappings

CDA
Implementation
Guide

Terminology
Reference
Sets

nehta

Logical (platform independent, terminology specific) Implementable

Conceptual



From logical to implementable:
Transform processes — logical to CDA

Structured Content Specifications
. (SCSs) or
Incoming Detailed Clinical Models (DCMs)

—

Basic CDA logic
+ Extensions
+ Terminology mappings

Community Consensus
Implementation Consistency

—

Compare Ambiguity & Consistency Rules
with CCD Instances & Schemas

! & IHE et% Transforms & Displays

www.nehta.gov.au




From logical to implementable:

Pathology test result

Him©O M| 5 @ i | Engish ~

(HL7 v2.4 mapping

Archetype: Pathology test result (openEHR-EM™ ~ossnuraTmam — b —l-—. &f-—& .43 . .
2 Pathology Test Results DCM - AS4700.2-2008 (HLT v2.4 messaging structure) mapping

example)

3
Header Lo Protocol e Refer Pathology Test Results  Pathology Test Result Data Pathology Test Result DCM  Obligati HLY Messzage Segmenticomponent
. 4 Data Group Element definition on mapping
Structure: Tree c
Oc H . 5
Car IIErE 7 PATHOLOGY TEST
—) _TEST RESULT NAMKE (Pathology  Identification of the pathology test 1.1 0BX-3 (Observation identifier)
Testz Result Name) performed, sometimes including ORB-4 (Universal Service ID)
; 8 specimen type.
cess L.l — >..DIAGMDSTIC SERVICE The diagnostic service that 0.1 OBR-24 (Diagnostic sersvice D)
] performs the examination.
..SPECIMEN DETAIL Detailz of a laboratory specimen. 0.
10 | (Pathology Test Specimen
....3PECIMEN TISSUE TYPE The type of specimen to be 0.1 0OBR-15.1 (Specimen source)
collected.
....COLLECTION PROCEDURE The methed of collection to be 0.1 OBR-15.3 (free text component describing the
used. method of colection when that infermation is a
part of the order.}
. ANATOMICAL SITE The anatomical site(s) from where 0.*
13 | (Anatomical location) the specimen was taken.
weeeesPECIFIC LOCATION Specific and identified anatomical 0.1
14 location.
g, oo NAME OF LOCATION The name of an anatomical 0.1 0OBR-15.4 (specifies the body site from which
15 (Anatomical location name}) lpcation. the specimen was obtained)
oo SIDE The lateraility of an anatomical 0.1 OBR-15.5 (Site modifier)
16 location.
v MUNMERICAL IDENTIFIER dentify the specific anatomical site 0..1 OBR-15.5 (Site modifier)
17 out of muttiple sites.
T e W ANATOMICAL PLANE Line dezcribing the position of a 0.1 0OBR-15.5 (Site modifier)
vertical anatomical plane in the
18 body.
weeeee . RELATIVE LOCATION Qualifiers to identify non-specific  0.*
19 lpcation.
wovereIDENTIFIED LANDMARK ldentified anatemical landmark from 0..1 Separate OBX
which to specify relative
20 anatomical location.
e WASPECT (Anatomical Qualifier to identify which direction 0..1 Separate OBX
Location Aspect) the anatemical locatien is in relation
21 to the identified landmark.
........DISTANCE FROM Diztance of location from the 0.1 Separate OBX
22 LANDMARK identified landmark.
......DESCRIPTION {Anatomical Description of anatomical location. 0.* Separate OBX
23 location description}y
s WISUAL Description of any visual markings 0..* Separate OBX
Previous 24 MARKINGS/ORIENTATION used to orientate the viewer.
oo IMAGE (Anatomical Location  Image or images uzed to identifva 0.* Separate OBX
25 Image) location.
...PHYSICAL Details Dimensions / weight of sample. 0.*



From logical to implementable:
(HL7 v2.x mapping example)

Pathology test result
=< @ 2> ;i & ¢ 1 Engish ~

Archetype: Pathology test result (openEHR-EHR-0BSERVATION.pathology_test.vl)
I MSH PID PV 1M1 H GT1 H ALl H ORC | OBR —
Header Data Protocol Events Reference model T “V ‘1’

Identification of the pathology test performed, Fri
times including specimen type. Coding

coordinated term induding
preferred, where possible. May be coded with
LOINC or Snomed-CT, A test result may be for

a single analyte, or a group of items, induding \
| panel tests,
% DateTime result issued The date andjor time that the result was
m Mirme B —1 OBX ff PID PV H ALl ORC OBR oBX

ate, Time & _ issued for the recorded ‘Test result status’,

Test result name
T =%

Description of dinical information available at  Fre T
the time of interpretation of results, or a link
to the original dinical information provided in
the test request.

A
A group of results. Results may be grouped by = 17 OMGRO19 MESSAGE S URE
spedimen, or by some other name or code to |
describe what binds all the results thEthEr. If {)R’L“{E”ﬂ 1-712345 (]—S\1L—0” ””

a name or code is used, it is provided by run-
time re-naming of the ‘Result group’ ele OBR|1][01-7123456-SMC-0|SMC*EAR/EYE/THROAT
or M/C||[200111042300())|(|20011071135||MB|F|

may be fixed in a spedalised ar
rdinated term induding OBX|1|ST|8100-0"Site"LNNASOPHARYNGEAL ASPIRATE]|||||F|

e, is preferred where possible for

£ name. Should be coded with LOINC or OBX|2|FT|664-3"Gram Stain”LN||A moderate number of leucocvtes seen\.br\A few
SNOMED CT. epil[|A]|[F[||20011
Specific detailed result, induding both the
value of the result item, and additional )
information that may be useful for dinical OBX|3|ST|10717-7" Streptococcus pneumoniae”LN|1|++(||A]||F|[|200111071534
interpretation. Results indude whatever . . , R s
specific data items pathology labs report as OBX|4|ST|29-9"Amp/Amoxycillin"LN|1|S||[S||[F|||2001 107
part of the dinical service; it is not confined to . 02 A od [ A e -
measurements. The result is identified by run- OBX|5|ST[13968-3"Penicillin“LN|1|S|||S||[F|||20011 107
time re-naming of the Result group’ element or OBX|6|ST|234-5"Erythromyein”LN|1|R/|||R]||F|[|20011107

maw he fived in A eneralized archetune nr

e OBX|7|S T|445-7"Clarith/Roxithromycin LN |[R||[R ||| F[|| 20011107



From logical to implementable:
(CDA mapping example)

hi
Pathology test result w - N
@O @M a5 @ & J Engish ~ invarsionind: BL [0.1]

Archetype: Pathology test result (openEHR-EHR-0OBSERVAT

Clinical Statement

T dinical Saatement

I [ Header H Data H Protocol " Events H Reference model

o e
Occurrences: 1

DateTime result issued
Date,Time & issued for the

Occurrences: 0..1 (optional)

Clinical information provided Description of
T Text @ the time of ini
Occurrences: 0..1 (optional) to the original

the test reque

- mwm . Cimese= T A4 n—ll-__r;l; Y
Test Result Name =5 Lnesding
I = Result group —. - _
Cluster Pathology Test Riesut ~ Pathologlcal .8 Jle 'Waord, phrase or brief description representing | 0. entryjpath_test_res)oosenationsentryRetationship{path_diag) @ty paCode="REFR
gccsl_rrell_'lcelsi D;.: (o Egljal.rrepeah Dlagnasla e ‘Conchusior. entryjpath_test_res)oosenationeniryRelationshipipath_sagyebserdation
Ll::rclrg:rg- R I enirylpath_tes!_res)icosenvalionfeninyRelationshipipath_dagiobservationiiclassCode="08B5"
/ entryjpath_test_res])iobsenvation/entryRelationship path_dliagjobservat on'i@mood Code="EVH"
— entryjpath_test_res)iobservationieninyRelationshipjpath_diag)obsarationicode
entryjpath_test res]icbsenvationsentryRelationship] path_diagjobsarati onicodeNS-code="88101 002
entryjpath_test resliooservationentryRelationshipipath_siag)obsarvat oncose\@codes yatem=
"2.16.840.1. 113853 .5 36"
B entry[path_fes?_resloosenvation/entyRelationshipfpath_dlaglooservation/codei@codas yatam\aralon=
Result == 3010531
Cluster enfryjpath_test res)obserationentryRelatonshipjpath_siagyotssrationcodei@ootesystemMams=
Occurrences: 0..* (optional, "SMOMED CT-aU"
repeating)
N ~ . | test res)iodservationsentryRe A
Cardinality: 1..* (mandstory, Tw iaticnship{path_diagjabsanvationicotei@dlaplayName=
repeafing, unordered)
entnyjpath_test _res]iobservationseniryRelationship]path_diagjobservat onfvalue: COLIST])
Previous




From logical to Iimplementable:
(CDA mapping example)

Pathology test result Note:
‘ ntainer 1=1-0p] cnnhl"-,
[ o ) Note:
E E o m > hald ‘ Ll l EnghSh M :ﬂ:il?:n:‘xtanmn classCode”; <= CONT See COA R-MIM for shadow classes.
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. SpecimeninContainer |~
[ Header ” Data H Protocol ” Events ” Referen clasaCode® <= CONT
0. asSpecimeninContainer m"“w”" -
v e
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determinerCoda*: <= INSTANGE 0.* clinicalStatemant i :
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! 1
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: ] l
1
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entryRelationshipjspes] otsenvatnieninyRelationsniplPathDiagyoosenationcode i codeS yatemMame=
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The three tiered modeling approach:
the advantages

Design abstractions (conceptual, logical and
Implementable perspectives) derived from the
OMG Model Driven Architecture modelling
layers

Support reuse (across wide clinical domains)
at logical level without need for expensive
repurposing

= Use case based reuse through constrain
Single logical model transformed into multiple

platform (e.g. HL7 v2; CDA) implementable
., constructs

National E-Health Transition Authority _j
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Structured data and narrative in CDA

= Two types of narrative in CDA

» parrative with no corresponding
structured data

= example: reason for referral

» Auto generated narrative with
corresponding structure data
= examples: medication,

= allergy / intolerance and adverse
_— reaction

National E-Health Transition Authority
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Structured data and narrative in CDA

= Auto generated narrative with
corresponding structure data

= Author review and can edit narrative
data to

" ensure consistency between narrative
and structured data

* include addition qualifying notes to add
clarity or extra comment

» Technical/design challenge on how to
ensure fidelity without frustrating author
hy with tight restriction/editing rules

National E-Health Transition Authority Lj’
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Workflow management and CDA

= Acknowledge that workflow

management Is outside scope of
CDA

= Services profiles defined to
- support workflow management,
e.g. new prescription, cancel
prescription

National E-Health Transition Authority
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Services Profile:

(electronic transfer of
prescription example)

—

National E-t
www.nehta
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Governance - CTl Content Process

Jurisdictions Clinical experts & International Standards & Practices
Clinical informatics Process & content quality criteria
community R

Clinical R
. Architects .
Requirements Modellers “.'
*
*
*

Terminology &
Information Modelling

Implementations

Business
Analysts

CCA

Reference
Platform

Standards
Adaptation

Standards Australia

Nation Community
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Clinical model:
content quality criteria

—

= Multiple clinical review rounds

= Each review round followed by editorial
team review

» Further validation during DCM — SCS &
CDA mapping process

= Review focus

» Clinical safety & Quality assessment
criteria

= Clinical validity
= Evidence based
= Cohesiveness

National E-Health Transition Authority
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Clinical model:
content quality criteria

—

ReV|ew focus

Clinical safety & Quality assessment criteria
Clinical validity

Evidence based

Cohesiveness

= Adequacy of model to express clinical statement
= Complexity (too complex to implement or use?)
» Unintended consequences: i.e, potential for

* mis-interpretation,

" MISUSes;

* Inconsistency in uses;

» preach of contextual integrity

= Alteration to established work pattern/workflow
(especially increasing complexity of clinical
tasks or activities)

= cognitive overload

National E-Health Transition Authority =
www.nehta.gov.au



Process quality review

Structured content specifications (SCS)

« Review and validation during iterative SCS
development

« NEHTA internal reviews

« Domain experts; clinical
iInformatician/information architect

« Solution design team
« External stakeholders
« Clinical community
« Jurisdictions
« Software developers
-  Standards community
* Further validation during SCS — CDA mapping

National E-Health Transition Authority
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Process quality review

—

« CDA mapping and implementation guide

« Review and validation during iterative
mapping and development process

 Level 1 —~Mapping and development team
members

» Level 2 — Domain experts; clinical
informatician / information architect

* Level 3 - CTlI testing team members
« Level 4 — Reference platform

_, « Level 5 — developer testing and trial
~— Implementation

National E-Health Transition Authority
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Questions?

stephen.chu@nehta.gov.au
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