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Summary

OpenEHRpromises an approach tanformation modeling that placesdomain
expertsin a position of influence, enabling thencorporation of their knowledge
in health information systems in a flexible manner that can be adapted as

medical knowledge changeswhile promoting interoperability .

The technicalaspects of openEHR and need to engage clialanodelers are well
described. Hbwever, there has beenlessfocus on theclinical perspective of
learning to model. Limited evidence raisesconcerns regarding theease with
which busy dinicians candevelop clinical modeling skills, and practical guidance

relating to it is sparse

This thesisdescribesa project, facilitated by an action research methdology, to
enablea clinician to develop as a clinical modelein the context ofthe creation
of two real-world patient registries. The development of a number of artifacts
by the author,used to develop theseaegistries, is described,as isengagement
with expert clinicians, the openEHR clinical modeling community and expert
clinical modelersOT OAT EAAOA OEA AOOEI 080 x1 OE
Outputs include observations madeby the author during the learning process
proposed amnendments of artifact dewelopment methodologies, a Clinical
Modeling Development Strategy anddentification of resourcesof value to
novice clinical modelers Patient registries areidentified as opportunities to
engage clinical networks facilitating the creation of highly interoperable
openEHR artifacts,in turn enabling patient registries to meet best-practice

guidance

Medical information is complex and mercurial,making efforts to describe itwith

information systems challenging. The openEHRmodel, however, is detailed and

flexible enough tomeet these challenges) O Al 01T OAAIT CcT1 EOAO OEAOD
E Oi A &sdsdiversity of behaviour, and that both must be catered faor

(O)penEHR meets these challenges through the community that has evolved

around it, collaboratively working to identify as broad a range of perspectives

on medical concepts as possible, whildgdratively designing out error in the

information models that can describe them While learning to become a clinical

modeler is challengingand error laden, the most significant finding of this thesis



is that engagement with thishuman community enables clinical modelers at all
competencylevels to make valuable contributiors, creating a sense that clinical
modeling is achievable and rewarding.For all these reasonsthe author claims
that 00T 1T PAT (2 EO EOI Al 68



TABLE OF CONTENTS

List of Figures and Tables..........ooo i e 1.
F Y o] o] £ =XV T= U o] 1 J U PU TP SO PPPPRPPPRR 1.

PrOIOQUE. ... ————————————————————————— 8..

Guide to the structure and progression of this thesis  ........ccccccoiiiiiiceeemeeee e, 8.

Chapter 1. INTrOAUCTION .....uuiiiiiiiiii i eeeeme et rreeme e eae 9.
1.1. Background and MoOtiVatioON ...........cccccuiiiiieiii i e e 9.
1.2, MethOAOIOQY ....ccoiueiiiiieiiiiiii e emmmmme et e et e e emmmmme e e 10
1.3, LIMIEALIONS  coiiiiiiieiiiii et cmmmm ettt immmmm ettt smmmmm e 13
1.4, Statement Of INTENT .......ocuiiiiiiiie e emmmmns 14

Chapter 2. Literature Review and Thesis Rationale............ccccceeeviicmeen.... 15
72 O A o SR 15
2.2, TecChniCal SECLON .......cccuiiiiie ittt meeeme e s e e s 15

221, OPENEHR.....co e eeennnema e LD
P2 S S B = ox 1 T o PO PP PPPPPR PN o
2.2.0.2. PrINCIPIE ..cciiiiiiii ittt cemmmms et e 441+ 4 smsmmmms 2422204+« smrmmms - LO
22 R T I 1= 0 =] o] =T o OO RER b 4
2.2.1.4. OpenEHR REflIECHION. .....c..uuiiiiiiie it e a0 28

P22 T O 1o [ Tor= | IR =T o 1o ] o [ RSP 24

2.3.1.  Clinical Background..............ccccuuutimmmmmeeneee e cmmeeeeeme e emmmeenn 2

2.3.2.  Patient REQISINES. .....cccciiiiiiiiitceeeemmee e cmmmmnneme e smmmmmenne s 28

2.3.3.  Clinical Background Continued...............cuuuiimmeemeeee e cmmmmeeee e 202

2.3.4.  ALOPIC DErMaAtitiS.........ciivirieiiiirtemmmmmmmsee s e e e e e eeee e s s eeesseensene s ommmmmmnns s« 2D

2.3.5. Epidermolysis Bullosa and Rare DiSEaSeS..........ccceevviiimmeeeemeeeeeeeeeeenns 29...

2.4.  Summary (Discussion and Reflection) ........ccccccceiiieieiiiimmmeiiieieceee e 30
P22 T = - Vo PO 30

Chapter 3. Methodology & Preliminary Plan.........cccccooeiiiiiiiiccce e 32
3.1, AIMS and REQUIFEMENES .......coocuiiiiiiiieiiiirmmme ettt mmmmmes e 32.
3.2. Exploration of possible methodologies ........ccccceviiiiiee i 33.

3.2.1.  Quantitative and qualitative SUINVEYS...........ccoouueiiiimmmceemee e emmeeeei3 3

3.2.2.  Prototype MethodOlOgY:.......uuuuiiiiiiiii it ememmmmm e a2 303

3.2.3.  Overarching Methdology.............ueiieiiiiiemiemeee e O
3.2.3.1.  ACHON-RESEAICN.......cuiiiiiiiiiii sttt s e e nenee 3



3.3, Initial ProjeCt Plan ..........uveiiiiiiiiii it smmmmme s e s 37

Chapter 4. Research Implementation.............ccccuvvuvvimmmmmreceeeeeeee e emmmoes 38
4.1. Cycle 1z Data Elements for An EB RegiStry.......cccccoviiiiiiiiiiicemmm e 39
4.1.1. Cycle 1z Evaluation of work and evidence...................vvvieememmmmieeeeeeeennn. 39...
4.1.1.1. EPIRARE data elements..........ccoueeeiiiemmmmcce e eeeveiee s s e e e e e e e s mmnmmnms - 40
4.1.2. Cycle 1 Discuss and ReflecCh...........ooooiiii e AL
4.1.3. Cycle 1 PIan WOrK..........cooviviiiiiimmmmmmmiiinieeeee e e smmmmmmees . AL
4.1.4. Cycle 1 DISCUSS WOIK.........ocoiiiiiiiisieeeeeemmreeeee s e e e e e s emmmmmmmmn e e eeeeensees s eeennid2
4.2. Cycle 2 Development of openEHR Artifacts Based on Epidermolysis
Bullosa Onion -SKin approach ............cooiiiiiiiiimeem e 44.
4.2.1. Cycle 2z Evaluate EB Classificatiom@dence...........cccceeeeieiiicmmmmmmme e, 44.
4.2.2. Cycle 2z Discussion and Reflection.............ccccov v ieeeeeemiiiieeicee e e 44
4.2.3. Cycle 2-Plan Work.............oooiiiiiiiieemeeeemiie s s emmmmmmmme e e e seeeeeeen A0
4.2.4. Cycle 2ZEB MiNAmMap.......coeeiiiiiiiiii e emmemmmm e e B
4.3. Cycle 3 Gaining insights into the EB mindmap .........ccccoooviiviiiiiicemmn e 51
4.3. 1. EVAlUALION. ...t e e e e e e e e s DL
O 0 S @ o o o £ (U 01 Y OO TP OPPPRPTRPPPPN X X
4.3.1.2. EPIRARE GUIGANCE.......cuutiiiieiicommenr e e e et e s+« smmmnt 2222100 DL
4.3.2. Discussion and Reflection..............ccccvvviiceeececciviviiieev v D1
T T V. o o gl o = 1 o S - 720
4.3 4. DISCUSS WOTK......ceeiiiiieiiirietimmmmmmmms s s eeeeeeeeeeessmmmmme e sseessssesns smmmmmmmms s e e e e e e D2
4.4. Cycle 4 Further Validation ............ccccoiiiiiiiiiccccce e 54
441, EVaAluate WOIK......coooo oot smmmmmmmme e meenennns e DA
4.4.2.  Plan WOTK.......cuuiieiiiiiiie e immmmmmmiveeeeeee e e s emmmmmmmms e s s s e D
4.5. Cycle 5 Further EB dataSetsS..........cccuuuiiiiiiiiiimecmiieee et emmmemrc e 55
Tt N V7= 11 = (=TSP SRR - -
45.2. Discuss and RefleCt.........coouuiiiiiiie e eeeeeeDD
4.5.3.  Plan WOrK ... eeeeeceet st eemneennr s DD
454, DISCUSS WOIK....ooiiiiiiiitiiii e et eeeeeeeee e s e e e a2 DD
455, EVAIUAIE WOIK.....coo oot s e e memmnnnns e D,
45.6. Discussion and Reflection................uuuuuuimmmmmce e eeeeeee e DB
4.5.7.  Plan further WOork ..........ccoooooooi o eememmmme e e D
4.6. Cycle 6 Evaluate Atopic Dermatitis pati ent registry ..........cccccvvvvieervicmen. 58
4.6.1. Discussion and Reflection................uuiicmrocccc e . D8
4.6.2. Plan Work- Atopic Dermatitis ArtifactS..........ccoooeeiiiii s aQ..



O |V =Y 1 o o RO UPPPUPPRPRION o 0
4.6.3. Atopic Dermatitis Mindmap WOrkK............cccccuvvririmmeccccce e 81
4.6.3.1. Mindmap Discussion and Evaluation.....................commmmmmmreeeeeeeeeess s commmnmmme o000 000
4.6.3.2. Development process Discussion and Evaluatiaon.....................coemmmmmmeeeeeenn. 65,
4.6.3.3. OVerall Mindmaps Discussion and Evaluatian....................ccemmmmmeeeeerneee... 6501
4.6.4. Atopic Dermatitis Artifact Work............ccccvviiiiimmeccccce e e B
4.6.4.1.1. Dermatology Life Quality Index (DLQI)........cccoocurrreimmmmmmmmnee e e e nnenB8
4.6.4.1.2. Eczema Area andbeverity IndeX (EASI).........coovvvviriiiiemmmmmmeece e e 88
4.6.4.1.3. Fitzpatrick SKIN TYPE.....uuuiiiiieeiiiiiet mmmmmmmm sttt e e e s smmmmmmmr 2222101101 DD
4.6.4.1.4. Investigator Global ASSESSMENL.........cccceiie i s commmmmms s e e s e O
4.6.4.1.5. Patient Global ASSESSMENL..........ceeeiiirit i tveee et e eeenenees L L
4.6.4.1.6. Patient Orientated ECzema MEASUIE............ccuueeesvmmmmmmmmsieeeesenereeessmmmnmmmmn LoL
4.6.4.2. Archetype Evaluation and Refinement................ooo vt e e 1.2
4.6.4.3. Archetype Discussion and Reflection...................uvmmmmmmmmrevevevnvnenessmmmmemene e ee s o3
4.6.5. Plan further Work ............ccccoviiii et e L
4.7. Cycle 7 Archetype REVIEW PrOCESS ......uuuviiiiiiiieieeeiesimmcmmiiiieveeeeeeeee e e e 75

471. 2ARAOEAxET ¢ 1T OEAO I1.1I.AALAOQG..AQAEAQUDPAO
4.7.1.1. WOIK DESCIIPUON ...civviiieiiiiiee s e ettt s e+ 41t mmmmnn e+ 1o e D
4.7.1.2. Discussion and Reflectin..............c.eoiiii e e et e e nmmmend O

472. 1 OOET 080 ..AQAEAOQUBRA ... ceeeeeen 19
4.7.2.1. WOIK deSCIPLION .....vviiiiiiiieee ettt e+ s+ s s e+ eees £ DD
4.7.2.2. Discussion and RefleCtion...............ooiiimmme e e e e nmmmend D

4.7.3. Planning further Work ... eeeeemmm e B

4.8. Cycle 8 Obtaining Feedback ............cccooiuiiiiiiimmemeee e 83

4.8.1. Survey Name: Investigating the value of consultation with expert

clinicians in clinical MOdeling...........c.cooviiiit e v e e smmmmene 3
o 0 S F T |V o o PP OPUPRPN - 72 |

4.8.1.1.2. Methods & MEASUIEIMENIS..........uvvieiiiretcmmmmmnmms st e e et s e nnee s DD
4.8.1.2.  StUAY RESUILS...coiiiiiiiiiiiiiiet s ettt e s+ttt et 22222 e 221 e e
4.8.1.2.1. How easy was the mindmap to read and understand?.....................ceee 87

4.8.1.2.2. How accurate was the mindmap with respect to the classification of
EpPIidermolysiS BUIOSA2......ccuiiiiiiiiiii ettt st 1421 e e Qe
4.8.1.2.3. How useful a representation of the classification of epidermolysis bullosa is
L0 T 0T o 10 - o OSSR - 1° |
4.8.1.2.4, FUIther COMMENIS........coiiurriieieesmmmmmnme s e e s smmmmmmmne 110 smmmmms « 2 0
4.8.1.2.5. Email COrreSpONUENCE..........uueeiiiiieiiimcemnmee e e e e s seee e e e nemenen D 0
4.8.1.3.  StUAY DiSCUSSION. ....ceiieeiiiiuerersommmmmmms s teeeeeseeessssmmmmmmmme e e s s s s ssse e s smmmmmmmms e e e s e e e e e 0 D000



48131 /1T A Al ET EAEAT.8.Q0..El.OAQODOAOAQEII...9L.
4.8.1.3.2. Clinical doCUMENTALION.........ccuuviiiiiii s cmmmeenr e e e e e e smmen D2
4.8.1.3.3. ENgaging With EXPEIS.......c..uueiiiiieess e e e e e e et s e e e e e D 2
4.8.2. Survey Name: Investigating the resources available for novice openEHR
(ol ] [T F= T I (0 o (=] T PP OSSSTRRRTN © 7 S
4.8.2.1.  SUAY PlAN........eiiiiiiiiiie ettt et e DD
4.8.2. 1.1, INTrOAUCTION ...vvviiiiiiieiiiiie et e smmmmmmmt e+ e+t s e e e e eeees Ol
4.8.2.1.3. Methods & MeaSUrEMENES...........ueveeiuves e s vveeeeeseves s s veeeeennnees O
4.8.2.2.  StUAYRESUILS.....ccoiiiiiiiiiiiiit s et e sttt et e e 221 een DO
4.8.2.2.1. Participation and background.............c.coc.uvimmmemmeesevieee s e e 961
4.8.2.2.2. RESOUICES......ciiiiiiiiiiiiie ittt ettt et 2 1 e e et et e s s s e e e e e e e e eneeeen QD1
4.8.2.2.2.1. BlOGS. ... uuiiiiiiiiiiii ettt emmmmnnn e a1 e e Qe
4.8.2.2.2.2. PUDIICAIONS. .....ccoiiiiiiiiiieitcmmmmmmee et s s s emmmmmnne o2 DO,
4.8.2.2.2.3. TOOIS.....cceviiiiiiieeei e s e et e s emmmmmmmms e e e e e e s s s s sneeeeeee e - LOQ
4.8.2.2.2.4. TraiNiNg COUISE......cccoiuurieeiures e s sereeeessnsss s s sssseee s 1ess e cmmmmennc LOD
4.8.2.2.2.5. WEDSILES......coiiiiiiiiiiiie s cmmmmeme et s« cmmmmmnn e 220000 LOD)
4.8.2.2.2.6. Oher.......oviiiiiiiie e sttt emmmmmmmms e e e e e s e s sssneeeeeee e L L
4.8.2.3.  StUAY CONCIUSION......eeiiiiiiiiiiiiitimmmmmmenr e siteeee et mmmmmens e e e e mmmmmnne e e+ ee oo L L4
4.8.2.3.1. MethOdOIOQY .......uuuuuurereiirnrsimmmmmmmnsssesvessenssss ommmmmmmns s ssssssssssss s e e e e e e ee e odedih
4.8.2.3.2. RESOUICES.......ciiiiiiiiiiiii it ettt ettt e e e e e e s s e e e e e e eeeeeees L LB
4.8.2.3.3. SUQJQESHIONS. .. .eeeiiiiiiiiee it mmmmmmne ettt e e s mmmmmmns e+ 2 e e e+ mmmmmms e+ e e snee e L L Lo
4.8.2.3.3.1. TOONNG...ccciiiiiiiieiiiriies st eee e et s e e e s sebs e s smenmmmms e eeeesenne L L Do
4.8.2.3.4. StUAY SUMMIAIY. .. 0uuuuuuunnnnnnnnnn cmmmmmmmns s essssnsssss s cmmmmmmmns 55555 sssssss s smmmmmmnns 55555 e 1O
4.8.3.  Plan FUurther WOorkK............coooiiviiiimmmeeece e ememmeemee e e e e e e e e e e s smmmmeee e L9
4.9. Cycle 9: TrainiNg COUISE ......ccceeiiiiiiiiiitemmmmr et e e e s e mmmmmre e e e e e e aaaa e 120
4.9.1. DesSCription Of WOIK .........cccccuiiiiiiiiimmmmmemeieieeeeeeeeesemmmmmmmmiseeneneeeees ek 20
4.9.2. Discussion and Reflection................cceeiiircoccece 2. 120,
4.9.3.  Plan WOIK........oooiieee e eeemee v vmmmmmmmme e e e e e e e e e e e e s smmmmenmnr s ssnnnnnes L2
4.10. Cycle 10 EB Mindmap FOUOW Up .....cooviiiiiiiiiiiicceeeme e 122
4.10.1. EB Mindmap follow up WOrK.........ccoooveeiiiiieeeemmeem . 122
4.10.2. Creating EB Archetypes..........ccccuuviiiiiimcccccce e e e e L2600
4.10.2.1.  EB DIAQNOSIS.......cuuuuieeeieeessmmmmmme e e e e e e e snness s ecmmmmmmms s se e e s e e+ s smmmmin a2 221100 e e LB
4.10.2.2. Mode Of tranSMISSION...........uvuuerereesssmmmmmmmmreeeeseeseeses mmmmmmmms s eeeeeeeessssmmemmnl 1
4.10.3. WOIK OULCOME.....cciiiiiiieiiiiiiicemeeeeemr et e e e e e e e e smmmmmmmms e e e e e emmmmmmmms 0 2O
4.10.4. DISCUSSION.....ccciiiiiiiiiiiiiiieeceemmm e eee s e e e e e e e e e e eeeenneenne s mmmmmmmms e oo L 28,
4.10.5. Plan further WOrk ............cccccviiii i semmmnee 129
4.11. Cycle 11 Creating a TEMPIALE .....ceveviiiiiee e cceeemrieeeee e e e 130



4.11.1.
4.11.2.
4.11.3.

4.11.4.
4.11.5.

Evaluate progress, Discuss and RefleCt............oooiiiiceeeviiins

(P2 U YT 0] PR
DL Y ol ] o TSI AT L0 ] L

4.11.3.1.  Pre Clinic Assessment arChetype.........cc.uvevviee s immmmmmmreeeeeeee s s e

[ EY o1 11T (o o PR

(R L=] <103 110 ) o PR

Chapter 5. Cycle 12 Project and Thesis Evaluation...................cvvvieeeen. 137

5.1. Disc
5.1.1.
5.1.1.1.
5.1.1.2.
5.1.1.3.
5.1.1.4.

USSIoN and Planning ..........ueeeeeiiieieee s

Has the project thesis aim been met2......ccoooooiiiii e

S (00 |V 111 = SO PP

MethodsS & MEASUIEMENTS........iiiviiiiiieie s st e e ettt s st e e s s
.140..

SUINVEY RESUILS.....cooiiiiiiiiiiie ettt ettt st 222222t 2t et et st 222222 e e e

2138

138
.138
138

5.1.1.4.1. How useful was each artifact produced by the author?.....................vee 140

5.1.1.4.2. How complex was each artifact produced by the author?..................... 141..
5.1.1.4.3. Comments Associated With RatingS.................ootiicemmmecme e e e e ee e e s

5.1.1.4.4. GeNEral COMMEBNES.....ccuuiiieeeeeees e s e e e eeeees s s s s s s e s e te s s

51.1.5.

IS CUSSION. ...ceeteeeeei e e s+ e e e e e e s s £ 25 e e 2222 e+ st £ 5 #2522 e e ¢ s

B.1.1.5. 1. USEIUINESS . .coveiiiii it st s et s st s s 22t s st e s e ba s

5.1.1.5.2. COMPIEXIY.ccciiiiiiiieieee ettt et 2222222222222+ s 2222222 e e

5.1.1.6.
5.2. Eval

5.3. Answers to questions Posed at The Proejct and Thesis Outset

5.3.1.
5.3.2.

to model

(@40 ] g Tod (11 (0] o U PRTR TR

uation of outcomes using an action research reflective discussion

Understanding openEHR and learning to model...................iiceeeeeee.

2A01 OOAAO O AEAAEI] E 0d@dpenEHREahdEAeamT O 6

163

5.4, SUMMEANY oottt emmemr ettt mmeemr ettt e e e e e e e e e e e s s mmmmmr e e e e e e e aeeas

Chapter 6.

142
157
158

.158..
160.

160
161

163

Final Cyclez Project Conclusions...........cccooviieiviiiceeemee e, 169

B.1.  KeY tNBMES .o et 171

6.1.1.
6.1.2.
6.1.3.
6.1.4.
6.1.5.

INteroperability .........oooo oo e

Tooling and artifact developmMEeNt...........cooeviiiiiiicceeeee e

Conceptual diffICUIIES..........eveeeie e

The Value of Patient Registries to openEHR................cooieeeeeeees

6.2. Benefits to the author during this thesis  ........cccccoiiiiiii i,
6.3.  What this thesSisS adds ...........ccoocuiiiiiiiiimmeme e e

171
171

172.

Resources for novice clinical modelers...........vvvveiivicecemee e 172.

173



LT S I 0 11 = 10 ] 1R 177

6.5. Reflections and further Work —...........cccoooiiiiiiiimmeme e e 178
6.6.  FiNal CONCIUSION ....cuviiiiiiiii ittt e 178
Chapter 7. Bibliography ...........uueeiiiiiiieiii i 180
Chapter 8. Appendix Az EB Registries and Databases..............ccoeeeeevvcceeee. 187
Chapter 9. AppendixB z Action Research Planning Tools.................oooeooeeee 189
Chapter 10. AppendixCz Atopic Dermatitis Archetypes..........ccccevvvvvvvvin. 193
10.1.  Author Dermatology Life Quality Index - openEHR-EHR-
OBSERVATION.AIGI.VL ..eeiiiiiiiiiiieie et mmmmm et e e smmmmms e e s nnsseee e e e e s mmmmms e 194
10.2.  Author Eczema Area and Severity Index - openEHR-EHR-
OBSERVATION.EASI.VL.....cciceiiiiiiiiieee s i e sttt ssmmmms e s s nessee e s s e 195
10.3. CKM Provisional EASI - openEHR-EHR-OBSERVATION.easi.v1l......... 196
10.4.  Author Fitzpatric k Skin Type - openEHR-EHR-
OBSERVATION.fitzpatrick_skin_type.vl ........ccccoiiiiiiiiiii et 197
10.5. CKM Provisional Fitzpatrick Skin Type -openEHR-EHR-
OBSERVATION.fitzpatrick_SKIiN_type.V1 .........ooiiiiiiiiiiieiiimememee e 198
10.6.  Author Investigators Global Asse ssment - openEHR-EHR-
OBSERVATION.IQA.VL. ...t emmmme st smmmms s e e s s e 199
10.7. CKM Provisional Investigators Global Assessment - openEHR-EHR-
OBSERVATION.IQA.VL. ...ttt emmmme st smmmms s e s s e 200
10.8.  Author Patient Global Assessment - openEHR-EHR-
OBSERVATION.patiénts_global_assessment.vi.............cccccuvviiiimmmcceeeeeeeeeeeeeein 201
10.9. CKM Patient Global Assessment - openEHR-EHR-
OBSERVATION.patients_global_assessment.vl............occooouiiiiimeccceee e 202
10.10. Author Patient Orientated Eczema Measure - openEHR-EHR-
OBSERVATION.POEM_SCOME.VL....ciiiiiiiiiiiiiiiicmeeemre ettt vmmmmmr e e e e 203
10.11. CKM Provisional POEM - openEHR-EHR-OBSERVATION.poem_score.vl
204
Chapter 11. AppendixD - Published Archetypes...........coooiiiiiiieeccceeenie 206
11.1.  Anatomical location arChetype .........ccccooeeoiiiiiiiiccccceeeeeee e 207
11.2. Relative Anatomical Location archetype .........cccccccoiiiiiiceemmeeeee e, 212

Chapter 12. AppendixEz Survey QUESLIONNAIrES...........ccevvvvvveerrieemmmeennnnns 216



12.1. SurOAU p O) 1 OAOGOECAOGEI ¢ OEA 6AI OA T &£ AT 1 00]
ET AT ET EAAL..LIAALELCO e 217
12.2.  Survey2z041 EAAT OEAU OEA OAOI ODOAAO AOAEI AAT A

clinician modelers based on the knowledge of the openEHR clin ical modelling

AT T T OT EOIOeioeeeeeeeeeeee e 222
12.3.  Survey3zO) 1 OAOOECAOEI ¢ OEA OAOI OOAAO AOAEI AA
Al ET EAEAT LLILAALAQOG. e, 232

Chapter 13. AppendixF - openEHR explanation for clinicians.................... 245

13.1.  An Introduction to openEHR for clinicians .............ccccooiiiiieeeemee e, 245



LIST OF FIGURES ANBBLES

Figures

&ECOOA p ' AOGET 1T 2AO0AAOAE 1 AOGETATTT CU OOAA1ET OEA AC
Figure 2 A screenshot of the openEHR Clinical Knowledge Manager 17

Figure 3 Archetype Authoring Process and Lifecycle developed by (Leslie, 2008) 19

Figure 4 Summarised archetype design methodology devel oped by (Corrigan, 2010) 21

Figure 5 Detail of Step 6 In the summarised archetype design methodology (Corrigan,

2010) 22
Figure 6 Summarised template design methodology (Corrigan, 2010) 23
Figure 7 Groups involved in the Irish Skin Foundation stakeholder evaluation 28
Figure 8 Initial project plan 33
&ECOOA w ' AOGETT 2AOAAOAE 1T AOQGETATTTcU OOCARSET OEA AC
Figure 10 Action research reflective discussion questions to facilitate project outcomes
evaluation 36
Figure 11 Action research methodology used in this project 38
Figure 12 Proj ect development plan cycle 1 39

Figure 13 The organisation of the proposed EPIRARE platform data repository (Vitozzi et
al.) 40
Figure 14 Clinical Knowledge Manager Demographics project screenshot 41
Figure 15 The Classification of Epidermolysis Bullosa, using the "onion skin" approach
identified by Fine et al., 2014 43
Figure 16 Summarised Archetype Design Methodology developed by Corrigan (2010) 44
Figure 17 Detail of Step 6 in the summarised archetype design methodology proposed by

Corrigan (2010) 45
Figure 18 Cycle 2 project development plan 46
Figure 19 Clinical summary o f a selection of epidermolysis bullosa subtypes, reproduced

from Fine et al. (2014) classification paper 48
Figure 20 Initial simplified epidermolysis bullosa onion  -skin classification mindmap 49

Figure 21 Amended simplified epidermolysis bullosa onion skin classification mindmap 50
Figure 22 Cycle 6 Project development plan 59
Figure 23 Proposed atopic dermatitis artifact development methodology 61

Figure 24 Mindmap work within proposed atopic dermatitis artifact development

methodology 62
Figure 25 Author's atopic dermatitis mindmap 63
Figure 26 Dr McNicoll's atopic dermatitis mindmap 64
Figure 27 Remaining atopic dermatitis artifact work 67



Figure 28 Dermatology Life Quality Index explanation

Figure 29 Screenshot fr om dlgi.v1l archetype development

Figure 30 Eczema Area and Severity Index explanation

Figure 31 Screenshot from EASI archetype development

Figure 32 Fitzpatrick Skin Typ e explanation

Figure 33 Screenshot from Fitzpatrick Skin Type archetype development

Figure 34 Investigator Global Assessment explanation

Figure 35 Screenshot from Invest igator Global Assessment archetype development

Figure 36 Patient Global Assessment explanation

Figure 37 Screenshot from Patient Global Assessment archetype development

Figure 38 Patient Orientated Eczema Measure explanation

Figure 39 Screenshot from Patient Orientated Eczema Measure archetype development

Figure 40 Screenshot from the CKM of an archetype review screen

Figure 41 Screenshot of screen acknowledging the author's contribution to the archetype
review process

Figure 42 Experience gained from the arc hetype review process

Figure 43 Screenshot showing the author's comment during a CKM archetype review

Figure 44 Author's comment during a CKM archetype review

Figure 45 Response to the author's comment during a CKM archetype review

Figure 46 Feedback relating to the author's PGA archetype

Figure 47 Managing archetype versions part 1/3

Figure 48 Managing archetype versions part 2/3

Figure 49 Managing archetype versions part 3/3

Figure 50 Cycle 7 project development plan

Figure 51 Cycle 8 Project develo pment plan

Figure 52 Amended simplified epidermolysis bullosa onion skin classification mindmap
(repeat of Figure 21)

Figure 53 Experts ease of reading and understanding the EB mindmap

Figure 54 Experts rating of the accuracy of the EB mindmap with respect to Fine et al.
(2014) classification of EB

Figure 55 EB experts rating of the usefulness of the EB mindmap

Figure 56 Background of the openEHR community survey participants

Figure 57 Screenshot of the webpage that has links to download artifact development
tools

Figure 58 Screenshot of the Ocean Informat ics Archetype designer tool

Figure 59 Screenshot of the Ocean Informatics Template designer tool

Figure 60 Screenshot from the Marand EhrScape tool

Figure 61 Screenshot of the home page of the openEHR.org website

Figure 62 Screenshot of the openEHR wiki dashboard

68
68
69
69
69
70
70
70
71
71
72
72
75

76
77
78
78
78
79
80
80
81
82
83

85
88

89
90
96

101
102
103
104
106
109



Figure 63 Proposed spectrum of clinical modeling competence 116
Figure 64 Quote from Sundvall et al. (2013) regarding the need to experience archetype -
based systems in action 121
Figure 65 Mindmap Classification and mapping of epidermolysis bullosa 123
Figure 66 Image of spreadsheet required to map the Fine et al. (2014) classification to a

sample of terminologies and classifications noted in the EPIRARE project (Vitozzi et

al.) 125
Figure 67 EB Diagnosis archetype explanation 126
Figure 68 Screenshot of the Archetype designer while creating the EB Diagnosis archetype

126
Figure 69 Screenshot from the archetype developer during the creation of the EB

diagnosis archetype 127
Figure 70 Mode of transmission archetype explanation 127
Figure 71 Screenshot from the archetype designer during the creation of the Mode of

Transmission archetype 128
Figure 72 Pre Clinic Assessment archetype explanation 130
Figure 73 Screenshot from the archetype designed during the development of the Pre

Clinic Assessment archetype 131

Figure 74 Screenshot from the template des igner tool during the development of the Pre

Clinic Assessment template 132
Figure 75 Process flow for a melanoma multidisciplinary team meeting 134
Figure 76 Final cycle of research project 135
Figure 77 Final cycle project development plan 136
Figure 78 Outcomes evaluation plan 137
Figure 79 Artifacts evaluated by openEHR expert clinical modelers 139

Figure ym1 %@DAO0006 OAOETI CcO xEOE OAOPAAO O OOAEDITAOGO

author. 141
Figure 81 Expert's ratings with respect to complexity of each artifact produced by the
author. 142

Figure 82 General comments regarding evaluation of the author's artifacts made by Dr lan

McNicoll 157
Figure 83 General comments regarding evaluation of the author's archetypes by Dr

Heather Leslie 158
Figure 84 Evaluation of Outcomes using an Action Research Reflective Discussion 162

Figure 85 Proposed Clinical Modeling Development Strategy for novice clinical modelers

165
Figure 86 Proposed Summarised Archetype Design Methodology 166
Figure 87 Proposed Archetype Modeling Methodology 167
Figure 88 Summarised Template Design Methodology (Corrigan, 2010) 168



Figure 89 Thesis development summa ry

&ECOOA wn )T OECEOO AAOAT T PAA AOOET ¢ ORER
&ECOOA wp )T OECEOO AAOAI T PAA AOOET ¢ OE
&ECOOA w¢ )T OECEOO AAOGAI T PAA AOOET ¢ OE
Figure 93 Author's dlqi archetype in html format

Figure 94 Author's easi archetype in html format

Figure 95 CKM Provisional easi archetype in printable format

Figure 96 Author's Fitzpatrick skin type archetype in html format

Figure 97 CKM provisional Fitzpatrick Skin Type archetype in printable format
Figure 98 Author's Investigator Global Assessment archetype in html format

Figure 99 CKM Provisional Investigator Global Assessment archetype in printable format

Figure 100 Author's Patient Global Assessment archetype in html format

Figure 101 CKM provisional Patient Global Assessment in printable format

Figure 102 Author's Patient Orientated Eczema Measure archetype in html format

Figure 103 CKM provisional Patient Orientated Eczema Score archetype in printable
format part 1

Figure 104 CKM provisional Patien t Orientated Eczema Score archetype in printable
format part 2

Figure 105 Anatomical location archetype part 1/5

Figure 106 Anatomical location archetype part 2/5

Figure 107 Anatomical location archetype part 3/5

Figure 108 Anatomical location archetype part 4/5

Figure 109 Anatomical location archetype part 5/5

Figure 110 Relative anato mical location archetype part 1/4

Figure 111 Relative anatomical location archetype part 2/4

Figure 112 Relative anatomical location archetype part 3/4

Figure 113 Relati ve anatomical location archetype part 4/4

Figure 114 Potential example of the practical relevance of openEHR to clinicians. *

denotes security and privacy issues apply.

Tables

Table 1 Archet ype review checklist developed by (Leslie, 2010)
Table 2 International coding systems and terminologies relevant to diagnosis, identified
by the EPIRARE project (Vitozzi et al.)

Table 3 Resources for novice clinical modelers identified by the openEHR community

170
Wb
"o
wi
194
195
196
197
198
199

200
201
202
203

204

205
207
208
209
210
211
212
213
214
215

248

20

53
97



Table 4 Summary of Dr Heather Leslie's blog "Archetypical”

Table 5 Summary of Thomas Beale's blog "Woland's cat"

Table 6 Summary of the publication "Archetypes 101" (Leslie and Heard, 2006)

Table 7 Summary of the publication "Archetype: Constraint based Domain Models for
Future -proof Information Systems (Beale, 2002)

Table 8 Summary of the Ocean Informatics Archetype Editor tool

Table 9 Summary of the Ocean Informatics Template Designer Tool

Table 10 Summary of the Marand EhrScape tool

Table 11 Summary of Clinical modeling training courses

Table 12 Summary of the openEHR.org website

Table 13 Summary of the Code4Health website

Table 14 Summary of the openEHR wiki

Table 15 Summary of the Archetype review checklist

Table 16 Summary of the webpage "Introduction to Archetypes and Archetype classes"

Table 17 Summary of the document Archetype Definition Language (ADL)

Table 18 Summary of the document "Archetype Definitions and Principles™

Table 19 Summary of the "Architecture Overview" docum ent

Table 20 Summary of the "Introducing openEHR" document

Table 21 Summary of "The openEHR Modeling Guide"

Table 22 Summary of the Clinical Knowledge Manager

Table 23 Summary of the conference paper "Building Archetypes"

Table 24 International coding systems and terminologies relevant to diagnosis, identified
by the EPIRARE project (Vitozzi et al.)

Table 25 Atopic Dermatitis (AD) mindmap evaluation by expert clinical modelers.

Table 26 Epidermolysis Bullosa (EB) mindmap evaluation by expert clinical modelers.

98
98
99

100
100
102
104
105
105
107
107
110
110
111
111
112
112
112
113
113

124
143
144

Table 27 Dermatology Life Quality Index (DLQI) archetype, version 1, evaluation by expert

clinical modelers

145

Table 28 Dermatology Life Quality Index (DLQI) archetype, version 2, evaluation by expert

clinical modelers.

Table 29 Fitzpatrick Skin Type archetype evaluation by expert clinical modelers.

Table 30 Investigator Global Assessment (IGA) archetype evaluation by expert clinical
modelers.

Table 31 Patient Global Assessment (PGA) archetype evaluation by expert clinical
modelers

Table 32 Patient Orientated Eczema Measure (POEM) archetype evaluation by expert
clinical modelers.

Table 33 Eczema Area and Severity Index (EASI) archetype evaluation by expert clinical
modelers.

Table 34 Mode of transmission archetype evaluation by expert clinical modelers.

146
147

148

149

150

151
152



Table 35 Epidermolysis Bullosa (EB) dia gnosis detail archetype evaluation by expert
clinical modelers.

Table 36 Pre clinic assessment archetype evaluation by expert clinical modelers.

Table 37 Pre clinic assessment template evaluation by expert clinical modelers.

Table 38 Action Research Planning Sheet adapted from Koshy et al., 2010

Table 39 Action Research Planning Sheet adapted from K oshy et al., 2010

Table 40 Example of the reflective log kept by the author using an Excel spreadsheet.

153
155
156
190
191
192



ABBREVIATION

AD Atopic Dermatitis
ADL Archetype Definition Language
AHRQ Agency for Healthcare Research and Quality
The Anatomical Therapeutic Chemical Classification System with
ATC/DDD Defined Daily Doses
BPMN Business Process Model and Notation
CKM Clinical Knowledge Manager
DEBRA Dystrophic Epidermolysis Bullosa Research Association
DLQI Dermatology Life Quality Index
EASI Eczema Area and Severity Index
EB Epidermolysis Bullosa
EB-CLINET Is a "clinical network of EB centres and experts"
EHR Electronic Health Record
EMA European Medcines Agency
EPIRARE European Platform for Rare Disease Registries
EU European Union
EU SPC ADR European Union Summary of Product Characteristics Adverse Dru
database Reaction database
GEHR Good European Health Record
GMDN Global Medical Device Nomnclature
GUI Graphical User Interface
HGNC HUGO Gene Nomenclature Committee
HUGO Human Genome Organisation
ICD International Classification of Diseases
ICF International Classification of Functioning, Disability and Health
IGA Investigator Global Asessment
ISF Irish Skin Foundation
LOINC Logical Observation Identifiers Names and Codes
MedDRA Medical Dictionary for Regulatory Activities
MScHIT Master of Science in Health Informatics
OMIM Online Mendelian Inheritance in Man
PARENT JA PAtient REgstries iNiTiative Joint Action
PGA Patient Global Assessment
POEM Patient Orientated Eczema Measure
SNOMED CT Systematized Nomenclature of Medicine Clinical Terms
UMDNS Universal Medical Device Nomenclature System
UML Unified Medical Language
UMLS Unified Medical Language System
WHO World Health Organisation
WHO-ART WHO Adverse Reactions Terminology




PROLOGUE

GUIDE TO THE STRUCRE AND PROGRESSIONR OHIS THESIS

When the author was identifying possible topics for a thesis, openEHR became an
obvious choice, for reasons elaborated in this thesis. (O)penEHR is a complicated
solution for a complicated problem. It is therefore unsurprising that the documents that
AAOGAOEAA T Bxdnphedtedl! AdtBelalithor conducted preliminary reading, it
seemedthat the basic level of knowledge required to understand significant parts of

these documents was substantial and a largguantity of knowledge wasassumed.

What the author sought, more than aything else, was advice regarding the steps that a
novice might take to develop an understanding of openEHRIt struck the author that
perhaps the best solution would be for a novice to undertake a project to learn to model

and document that journey.

This thesis is deliberately written ina style that recapitulatesthe chronological
sequence in which the project unfolded; it is, therefore, forwardooking in its account of
the events rather than retrospective.lt begins, by settingthe context for the project, in a
relative information void. An action research nethodologyis then used to progress the
project, helping the author to navigate through the unknown, tevards a pcsition of
modelersan opportunitytoOx A1 E  E 16 | AdhaliefHerA © experience how
someoneat a similar level of understanding progressedFor this reason the journey is
described honestlyand all artifacts produced by the author are made available in the
compact disc accompanying this thesisThere are occasions such ast the outset,
where the information may seem incomplete. This is preciselyecauseit was
incomplete at that timefor the author. It is hoped that anyconfusion that might arise
from this atypical approach is offset by the potenial help an honest accounmight

provide to other potential clinical modelerssearching for a guinea pig!



CHAPTER INTRODUCTION

1.1. BACKGROUNBND MOTIVATION

51 OE1l c¢mpth OEA AOQOOEI Ofa0bebr limikdrOfadniedsol ¢ 1T £ 1 DAI
information read intermitte ntly over the preceding years.Described on the openEHR

website asO AT 1 D A T-driv&r platfofir for developing flexible eEAAT OE OUOOAIT 06
(The openEHR Foundation, 2015)it appeared to bea solution thatcould be extremely

significant to the author, as a physiciarwith an interest in developing usercentred

clinical information systems, but appeared so impenetrably complex and time

consuming, thatthat conceptwas repeatedly pushed aside.

The motivation to push beyond this barrier andadopt this area for adissertation came

from three sources:

1. Master of Science in Health Informatics (MScHIT) Classwork
A class dedicated to understanding openEHBuUIminated in groups of two
classmates, one with a clinical and one with a technical background, producing
an openEHR arfiact. The author provided clinical context and his technical
classmate produced an apparently perfect archetype. The author remained

confused,stimulating a number ofquestions:

1 What would it take to understand openEHR?
1 How difficult would it be for a clinician to learn to model?
1 Areresources available to answer these questions?

2. 4EA AOOET 060 xi OE AT A OAOAAOAE
The author,a qualified physician, in the latter stages of training to become a
consultant dermatologist in Ireland, was employedby a charity,the Irish Skin
Foundation(ISFh ET OEA AADAAEOU 1T £ A OAOAAOAE £MEAII
was to assess the need for, and feasibility of, developing a national registry of
skin diseases and this was to progress to become a role that would involve
direction of the development of an information technology platform to support a
number of key clinical domain areas.

Work with the ISFproject had led to the author being invited to write a



guidelines and recommendations for efficient and rational governance of patient
OACEOOOEAOGO AAET ¢ AAOGAI T PAA AU JA %OOi PAAT +*
(PAtient REgistries iNiTiativeJoint Action, henceforth referred to as PARENT

0! 2%. EBOXxAO O OODPDPI OO0 OEA AAOGAITPIAT O 1T &£ C
interoperable patient registries with the aim to rationalise and harmonise their
AAOGAT T PI AT O A AACH GERORADI AABHh ¢mpcgQ

The PARENT project identified openEHR as a healthcare information modeling
processes that is of significant relevance to enabling the development of staié

the-art interoperable registries.

3. Dr Damon Berry
DrBerryd O AT AOEOAKAOEAT OEOI AA O41 xAOAO OEA OOA
OEA 10AT EOU 1T £ $AOA E@BerrypRANB (Heladakldyred AAT OE 2 A
in electrical engineering and is a Lecturer in Computing in School of Electrical
Engineering Systems in Dublin Institute of TechnologyDr Berry provided

exceptionally helpful insights into the world of openEHRbefore ultimately

project from abstract ideas, tocompleted thesis

This set of circumstancegrovided a reatlife opportunity and motivation for the author

to advance work objectives whiledeveloping a skillset that couldorovid e insights into

an area of interest, potentially at an interesting intersection of evolving areas: electronic

EAAI OE OAAT OAO AT A DPAOEAIT & prodssidhad dadnfoOh £l AOOAA

dermatology.
1.2. METHODOLOGY

The manner in which this thesis is structured is somewhat different to whamight be
expected in a classithesis. This structure was adopted after an initial literature review
detailed in the next chapte, was conducted to identify how he author might conduct a
project in his areas of interest. It would emerge that the most suitable means of
completing this thesis was to focus on therocess of a clinician learning to model

utilising the openEHR methodlogy.

10



Multiple methodologies were considered, andiltimately used, to enablethis, however,

action researchemerged as theanost appropriate overarching methodology It can be

who are accountable and must make the results of their inquiry public, as well as self
evaluating their practice and being engaged in participatory problem solving and

AT 1T OET OA1T DOIT AA O@iberiSKerritt, 20860Kbshy dddl. L2010)Fhis
approachenabled the author to identify a problem and thenthrough iterative,
collaborative cycles of evidence gathering and evaluation, discussion, reflection,
planning and implementation, flexibly negotiatean unpredictable pathwayto become a
novice clinicalmodeler (Figure 1). This also provided a means to present this process
prospectively,in the sequenceit occurred, rather thanretrospectively, in a potentially
more coherent, butidealised manner. The authorbelievedthis to bevital to honestly

demonstrate to potential modelersthe formidable complexities that they may face

Figure 1 Action Research methodology usedii OEA AOOEI 060 DOI EAAOD

Literature Discuss and

Identify subject —— i e i Plan work _)Descrlbe work
D Discuss and Reflect Plan work Describe work
evidence - -
Review project Generate conclusions Generate report
- -

In view of this iterative process, he subsequentliterature review and methodology

chapter are intentionally brief. Their purpose is to orientate the reader with thekey

11



information available to the author at the time of planning this projectso that it is clear

why subsequent cycles weraindertaken.

12



1.3. LIMITATIONS

The author, while planning this project, identified the limitations imposed as a result of
AOAxET ¢ AT T Al OOEIT T O AAO-Adkleaining td nodel IBhIn,@i 1 6 0 A@GDA
number of clinicians would be folloved to assess their development. ¢ivever,
opportunities to engage with clinical modelers irthe real world, as they begin their
modeling journey, is a rare occurrenceand would have beerparticularly difficult to
arrange by theauthor, himself new to the openEHR communityln a preprint abstract,
Sundvall(2013), suggess that efforts have been mde to achieve this The author could
not locate the pomising paper described:
0! POT Al Ai xEOE OEAOA APDPOI AAEAO EO OEAO DPAOOGO
i AASOT opepet epodrts finding from a survey among openEHR learners and educators
combined with observations of related openEHR mailing list discussions. The paper ends
with an opinion piece, where we discuss potentially fruitful ways to learn, explore, and
extend archetypebased EHRYystems using visualization anekamples. Théndings
highlight potential stumble blocks and solutions and should be of interest for both

educators and selfearnersd 8

To attempt to counteract bias introduced by adopting a study that focuses on one

and mentorship from openEHR experts from both a clinical and technical background.

While it might also be argued that the study of establishechodelers could produce
more powerful results, EQO x AO OEA A O OE letyagébmeAv@tbdbenEHR] A A  EOT |
OEAO EO EO AEAEEAOI O 01 AAANOAOGATI U AAPOOOA A 1

experienceis gained.

Finally, the premise on which this project and thesiss basedis that clinician

engagement is a significant challenge, bittis alsothe key to the success afpenEHR.

The aim of this projectis therefore to capture the perspective of the developing, novice

clinician modeler. This is reminiscent of the manner in whch patient registries aim to

capture patient information in areal-world, real-time manner,accepting that such

information can introduce bias, but that this is more reflective of the realorld scenario

in which patients live, than the tightly controlledenvironment of a clinical trial. The

author believesthat a similar strategy is best suited to this project By using an action

OAOAAOAE 1 AOETATTTcuh EO Al AAI AO OEA AOOET O OI
perspective in a realworld scenario. This presents certain unpredictable challenges,

such as project deadlines, but it also presents equally unpredictable opportunities, that

13



could not be embraced by a rigid research methodology. It could be argued thaéth
that health informatics hasundergoneto develop appropriate solutions has taight us
that there is no such thing as a generic ladthcare professional, which the author

believesis capturedto beautifully by Norman (1998):

607A AOA AT AT T C AAREIN ¢COl OOA®DDPDAA EOA AAKEBREBAT Oh Al

we have constructed a world of machines that requires us to be rigid, fixed, intol@rant
1.4. STATEMENT OF INTENT

This thesisis not intended to be a definitiveguide to openEHR nor an instruction

manual for clinical modelers. Itis intendedto describea project undertaken by one
clinician so that hecould describehis experience of becoming a clinical modeler It is
hoped that byso doing, potential clinical modelers mightdiscover a resource that will
enable them to make a more informed decision regardinghether openEHRIis

something that they shouldcommit to. It is also hoped that by describing this voice to
the openEHR community, that they may be able to gain insights into how more potential
clinical modelers might be attracted intq and facilitated to become valuable

contributors to, the world of openEHR.

14



CHAPTER 2ZITERATURE REVIEXWND THESI

RATIONALE

2.1. AIM

This literature review was conducted togain a basic understanding of openEHRnd use
this to examinex EAO A1 Al AT 00 1T £ OEA A GéEldbp@ddicalx | OE AT O
modelingskills.) 6 EO Al 01 E1 OAT AAA Oi EAAEI EOAOA OEA O

and the contextin which this thesis is conducted There are two sections:

M-

1 Atechnical section was conducted so that the author could understand the
basic concepts of openEHR and to identify what work had previously been
undertaken with respect to clinical modeling so that a workplan relevant to the

AOOET 060 AEOAOI OOAT A Ananndk upportive dfthe AAOAT T PAA E

cover:
0 The principle of openEHR
0 Artifact development
0 The feasibility of clinical modeling
1 Aclinical section was conducteddl EAAT OEALZU OOOAT AO 1T &£# OEA A
which openEHRcould be applied in a manner that would enable the author to
learn to become a clinical modeler It is also to present the reader with a
sufficient understanding of theclinical domainsdiscussed during this thesis
o Patient Registries
0 Atopic dermatitis

o Epidermolysis Bullosa & Rare Diseases

2.2. TECHNICAL SECTION

2.2.1. OPENEHR

2.2.1.1. DIRECTION

15



A key phrase, at the core of the openEHR methodologpelped to cementOEA AOOET 08 O
direction towards a dissertation focused on investigating the role of aticians in the

modeling process:

0) 0 EO EIi bl OOAT O O1 ETOI1 OA Al ET EAEAT O ET OEA
electronic health record systems show conséqu O1 U OEAO OEEO EO A Al OA E
(Van Gennip and Talmon, 1995, Hovenga, 2010)

22.2.1.2. PRINCIPLE

OpenEHR develoged as a result of more than 20 years of international research,
implementations and projects such as the Good European Health Record (GEAR}lie,
2014). The GEHR aimed to developliigram, 1995, Kalra, 1994)

T OA i1TAA) AOAEEOAAOOOA &I O AT i bOOAOEOAA EAAI
7 OAPAAT A T £ 1 PAOAGET ¢ 11T A xEAA OAOEAOU 1T &£ A
T OAAT A O1 AiTii Ol EAAOA xEOE [ AT U AEEAZEAOAT O EI
I £O0T AAT AT OA1 POETAEDPIA 11T xEEAE 1T DPAT %(2 EAO A

AT T DI 1TAT Of1 AADIEA EGRlAdvélopddOBOOE Al ET EAEAT ET O1 1 OAT |
(Hovenga, 2010) Though debate exists as to the capacity of clinicians to contribute to

this process, some, central to the openEHR movement, have stated that the openEHR

APDDPOI AAE EO & O1 AAA Thih spediilifts carOniodeftiieddwA OEA O OAT |
ET &£ Of AOET 1T  AHedrd and Bedte/2014)x O 6

The two-level approach to modeling underpins the means by which openEHR can

enable clinicians to model. This approach, which emerged from the work of a number of

authors (Johnson, 1996, Beale, 2002, Beale, 2008) OADAOAOAO OEA OET 1T x1 AAC
ET &£ Of AGETT 1 AOAIT O (Hehle, D02)ETHES crda@&d téchnicdllgy&A | 06

called the Reference modelyhich can belargely ignored by the clinician, who instead

needsonly focus on creating nedels of the clinical concepts with which they are

AAIT E1 EAOS 'T T OAOAOAEET ¢ OAZAOAXEKKIT AT AAT OCOE
defining clinical information for a particular circumstance, archetypes enable the

I £ Al ETEAAT AT T AABAO200FEAO OUT O 111

AAOAOEDOET i

In practical terms, an archetype i@ maximal dataset that describes all the congments

of one clinical concept, for example blood pressureéhat might ever be required to

16



describe that clinical concept, from any clinical poirbf-view (Madsen et al, 2010,
Ingram and Arikan, 2013) It is imagined that a large library of archetypgwill be
required to describe all of medicine and that these would be provided by the clinicians

who engage directly in the domains that utilise those concep{§reriks, 2009).

Templates areameans of capturing constrained elements of multiple archetypes in a

manner required to suit a particular situation. By combining archetypes and templates,

widespreAA OOAT AAOAEOAOGETT EO AT AAITAA ET A T ATTAO
for clinicians to create the archetypes that capture their clinical recording requirements

and workflow zA £ZZAAOEOAT U OEADEIT GM&gcA& &, 200) %( 2 OUOOA

Archetypes and templates are stored in a repository called the Clinical Knowledge
Manager(Beale, 2013)(Figure 2) that is linked to a socialnetwork of clinical modelers
This is openly available and creates an environment that enables-tese of conceptual
models or adaptation d existing content for differing circumstances. It also endes
online collaboration to curate contentto share experience and improve quality of

Al ET EAAT Al(dpénBHRGrgdnisakioh,12a14)

Figure 2 A screenshot of the openEHR Clinical Knowledge Manager
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2213 THE PROBLEM

While there are numerous descriptions of the conceptual model that openEHR enables,
o116 TATU PpOAI EAAOETT O A& AOOBrauhet@ER14AAOAT T DI Al
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Santos et al., 2012) Furthermore, thedescription of real-world implementations of

openEHR in the lierature suggestghat the process is burdensome

T ) O OANOEOAA pmn 11 OEO O AOAd@dinatedhy AOAEAOUE
OEOAA EAAI OE DbOT ZAOCOEIT AT O ATA TTA OUOOAI O

AOT OT A om EAAI OE DOl A£A QOEHRIdMSsIet@Dd 200241 A v

T 0! OAEAOUDPA AAOECGT AlcAnsuinig dhehté\tedack of bt T A A
AT T AET AZPAOOEOA AT ABraurefah 20151 ¢ APDAOEAI

ouocd

mh

¢]
Ad

9 OEi i AOOOA T TAAITTETC OODPDPI OO-qalityi 1 Oh AEAZAZEAODI

archetypes and he problem of overlapping archetypeé aptocess that is
OO EATAI OO0 Ii(Ipatheadd Grimson, 2011)

One source proposed an extremelyageful guide to archetype developmentincluding
how they should be validated by the wider CKM communitfreproduced in Figure 3)
(Leslie, 2008),in addition to providing an excellentarchetype review checklist
(reproduced in Table 1) (Leslie, 2010)however, the focus did not include how a
clinician might gather information to inform the development of an archetype, or how
they might practically build that archetype once the appropriate information had been
collected. The samauthor,atA 1T AOAO OOACAh AT AOh ET xAOAOR
broadly with a wide range of domain experts especially clinicians and any individuals
or organisations who might potentially use the data for secondary purposeat the time
of reviewing and agreeing that an archetype is ready for use and publication to be
ET Al OOEOA 1 £ (Aeslie,2@ANOE OAI AT 0006
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Figure 3 Archetype Authoring Process and Lifecycle developed by (Leslie, 2008)
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Table 1 Archetype review checklist developed by (Leslie, 2010)

Archetype Detail Check for:
Cardinality Check that cardinality is correct for Compositions, Sections, Clusters and Slots
Comments Check the correctness of any comments per dagédement

Concept name

Is this appropriate?

Data - data elements

Are these complete?
Is there any content missing?
Are the datatypes appropriate?

Data - normal statements

Shouldnormal statementsbe included in this archetype?

If present, are the normal statements appropriate?
What normal statements should be added?

Should any eventbe available?
Are the specific pointin-time or interval events appropriate?

Events What specific events should be added?
Are events present that only apply in limited use cases and should be left to a template?
Check compleion and correctness of:

1  Concept Description- a definition of the clinical concept being modelled.

1 Purpose-the aim and intent of this archetype. What are the key aspects about this concept that will be covered by the scope of thbetype? For
example, the adverse reaction EVALUATION will include both data elements that support the documentation of both the propensitjutdire
reactions plus recording summary information about adverse reaction events that have occurred.

Metadata 1  Use-description of how this archetype might be used in implementations.

1 Misuse- description about how this archetype should not be used in implementations.

i References

1 Keywords

1  Primary Author

1  Contributors

Occurrences Check the occurrences of data elements is correct

Phrasing and expression

Check for consistency of phrasing and expression, especially in data element naming and descriptions

Protocol

Are the Protocol data elements appropriate?
What other data elements should be added?

Punctuation and spelling

Check for correctness and consistency of punctuation and spelling.
Data element names no full stop
All descriptions require a full stop at the end of the sentence.

Are the slots named appropriately?

Slots Are the ITEM archetypes selected as inclusions correct?
Are the ITEM archetypes selected as exclusions correct?
Are the Statedata elements appropriate?

State Are the assumed values correct?

What other data elements should be added?
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https://openehr.atlassian.net/wiki/display/healthmod/normal+statements
https://openehr.atlassian.net/wiki/display/healthmod/any+event
https://openehr.atlassian.net/wiki/display/healthmod/Protocol
https://openehr.atlassian.net/wiki/display/healthmod/ITEM
https://openehr.atlassian.net/wiki/display/healthmod/ITEM
https://openehr.atlassian.net/wiki/display/healthmod/State

In his thesis,(Corrigan, 2010) proposesan extremely usefularchetype and template
design methodologieghat takes into account a number of other methodologies

described in the literature, in addition to his own research Thesummarised versions of

these are replicated in(Figure 4Figure 5Figure 6).

Figure 4 Summarised archetype design m ethodology developed by (Corrigan, 2010)

Summarised Archetype Design Methodology

1. Document the process flows for the domain

2. Determine all clinical items in the domain

3. Merge related individual clinical items to single archetype clinical concepts
4. Map the derived clinical concepts to existing archetypes
5. Data model the clinical domain
6. Model new archetypes
7. Create templates

8. Document archetype design

9. Publish newly created archetypes
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Figure 5 Detail of Step 6 In the summarised archetype design m ethodology (Corrigan, 2010)

6. Model New Archetypes

Research the clinical concept

Identify the archetype class (or type)

Identify the relevant sections to be used for the chose archetype class

Data model the data attributes associated with each section of the archetype
according to clinical references available

Re-iterate the development process if required by reference to existing 'best
practice' devleoped archetypes

Build the archetype

Enter the main
data attributes ~ Add constraints

that describe the to each data Add metadataito Add data Preview the
archetype at_tribute to pu?ggggbaentjhﬁ - binding to ig{grr;ae(%p%
contents as per  define rules to of the archetype exterr_1a| chryncal 2SS6SS
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mindmap appropriate for the benefit of A archetype
choosing usage of the GILTIEIE L iy SNOMEBRCT design and
appropriate T wish to use it completeness
data types
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Figure 6 Summarised template d esign methodology (Corrigan, 2010)

Summarised Template Design Methodology

f

1. Identify the templates of data required

2. ldentify the archetypes required for each template

3. Build Composition/Section archetypes to organise archetype structure

4. Add compositions to template

5. Enable required archetypes in composition

6. Enable required attributes of each archetype

7. Clone repeating items

8. Generate forms

9. Generate third party code

Corrigan, (2010), despite successfully genetting these methodologies fronpractical
implementations of openEHR, raise? significant points:
T 0)0 EO A £O1T AAT AT 6A1 NOAOGOGEI1T AO OF xEAOEAC
data modeling skills and the wish or desire to be involved in an area that has
OOAAEOCETTAITT U AAAT AT )4 OEEI 1O AOAAS8O
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1 O4EA AAROECT [ AOGET AT 171 CEA Ougdebté inAn@Atih OUDA O AT
are only a starting point for consolidating the multiple sources of information

AOOOAT Oi U AOAEI AAT A ET A 11 O0A ATEAOCAT O 1 ATI

22.2.1.4. OPENEHRREFLECTION

The literature review confirmed that openEHR is a promising methodology that could

fadlitate the development of clinically focused information models However, the

Al i bl AGEOU 1T &£ OEA T AOET AT 1T CEAO OAEOAA OECIT E £E
regarding the feasibility of developing the skills to become a clinical modeler,

particularly i n the context ofareal-world scenario. To assess how the author might

perspective ofwhether projects could be utilised as use cases to investigate this in

practice.

2.3. CLINICALSECTION

72.3.1. CLINICAL BACKGROUND

The author is in the latter stages of training to become a consultant dermatologist.
During training the author developeda significant interest in healthinformation
technology, initially with a focus on the development of modlar electronic health
records for dermatology. Limited satisfaction with existing systems prompted the
author to focus on dermatology user expectations and requiremen®Vall et al., 2014)
The author also developed ainterest in medical error and how systems might be
developed b protect against this(Wall et al., 2015) Both interests ultimately lead the

author towards the area ofpatient registries.

2.3.2. PATIENT REGISTRIES

Patient registriesare best defined by(Gliklich et al., 2014)in their comprehensive

guidancedocument, @ ACEOOOEAO A O %OAlI ODAOET CoQAOEAT O / OC
OA DAOEAT O OACEOOOU EO Al 1 OCAT EUAA OUOOAI OEAO
uniform data (clinical and other) to evaluate specified outcomes for a population defined
by a particular disease, condition, or exposure, and that serves one or more predetermined

scientific, clinical, or policy purposes. A registry database is a file (or files) derived from the
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Patient registries are increasinglybeing viewed asa vduable means ofcapturing

accurate health informationthat can facilitate thedelivery of effective health care. In
Sweden, for example, the establishment of a hip and arthroplasty registry resulted in the
avoidance of 7,500 revisions between 200@009, with a saving of $140 million in costs
(The Lancet, 2011)

Such succss has resulted in considerable investment in ensuring the development of
high-quality and interoperable registries. In the US, for example, the Agency for
Healthcare Research and Quality (AHRQ) have producta guidancedocument noted
above(Gliklich et al., 2014)with respect to registry best practice, in adition to creating
a Registry of Patient RegistriegAgency for Healthcare Research and Quality, 2014)

In the EUthe previously notedPARENTEO OA ETET O %5 AT A - Ai AAO 30A
poor crosshi OAAO AOAEI AAEI EOU 1T £ EAAI OE AAOA A1 O bbb/
AAT EOAO OOAAT I T AT AABGET T O AT A OIT10 A O EIi bl AT A
AT OAAO AT AAT AOC (PARENTRD16K BAE EOBDLEADIG OO01I OAOGEIT A
harmonize their developmentand g® A O1 AT-ARA®I Eé A Ohisfrbuhas ¢ mp ¢ q

created apilot Registry of Registriessimilar to the AHRQ(PARENT (PAtient REgistries

iNiTiative), 2014).

Within Gnethodological guidelines and recommendations for efficient and rational

Cl OAOT AT AA 1T £ phat®ERENTare ot @EQCOr@iRidatvanced
draft format to which the author is contributing, openEHRhas been identifiedas a
healthcare information modeling processthat is of significant relevance to enabling the

development of stateof-the-art interoperable registries.

In the area of rare disecaseD AOEAT O OACEOOOEAO EAOA AAAT AAOAOE
OA OA APodadacet al., 2014) AsaresutDEA %5 EAO £01 AAA OEA %0) 21!
improve standardisation and data comparability among patient registries and to

O00BPDBI 00 1T Ax OACEOOOg&Bcioket alh 208 /@hin thk falel AAOCET T 06

disease domain

2.3.3. CLINICAL BACKGROUNDONTINUED

Patient organisations have also recogeed the value of supporting patient registries.
One such group ishe Irish Skin Foundation, a charitformed in 2011,x EOE A [ EOOET 1T O

support in all ways possible, to advocate on behalf of, to educate all involved with, and
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to bring comfort to those dfected by skin disease in Ireland, their families and their
A A O AlBbS$kin Foundation, 2015) A two-year research fellowship was offered to

the author, to assess:

1 Whether the establishment of a national registry of skin disease was advisakle
Ireland

9 If advisable, how development should proceed

The author conducted an extensive literature review andn on-going stakeholder
consultation that hasinvolved in excess of 200 indiiduals and groups(Figure 7), across

more than 15 countries.

Based on this consultation, a number of clinical domains were established as most
appropriate in which to establish patient registries. Though these will be developedt
create a national registry they are being developed with international input as they aim

to establish the basis of international patient registry collaborations.
The two domains, which are the initial focus from the perspective of developmerdye:

1 Atopic dermatitis

1 Epidermolysis Bullosa

2.3.4. ATOPIC DERMATITIS

Atopic dermatitis (AD), also known as eczema, is a common, chronic, itchy,

inflammatory skin condition, that is particularly common within the paediatric

population (Watson and Kapur, 2011) It has been estimated that approximately 165

million children are affected worldwide (Hay et al., 2015)and the global prevalence in

all age groups has been estimated to be in the order of 230 milliorSignificantly, in

many areas of the world the incidence is risingWilliams et al., 2008) Considerable

itching can result inatopic dermatitis, resulting in a significant impacton quality of life

(Hayetal., 2015 OAOO1I OET ¢ ET AAUAI A AAET ¢ OEA O1 AAAEI]
disability -adjusteA 1 E /EAHayehah Q201d) In fact, the economic burden associated

2002) and, in the case of moderate to severe disecadei AEET AOATh EO OEO COAA
I £/ OEA AAOA T £ AEEI AOAT(Wilkai©dE al. 200B,Kengp, 260B)AAAOA O i
7EET A OEA AOOEIT 0680 fa&adoOMaA AL is el BeBarixedOl Oh 0 Of

expert in the field of atopic dermatitis internationally, and ADwas to represent the main
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focus of the ISB iBitial skin disease registryproject, the project required the
coordination of a number of work streamsand groups This complexity introduced

significant uncertainty and risk, considered tao great torely on for the purpose of

considered.
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Figure 7 Groups involved in the Irish Skin Foundation stakeholder evaluation
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2.3.5. EPIDERMOLYSIS BULLASRAND RARE DISEASES

The term epidermolysis ullosa (EB)encompasses @roup of predominantly genetically
inherited, blistering skin conditions(Fine, 2010). Blistering results from mechanical
fragility of the skin and other tissues lined by epithelium(Fine et al., 2009) This can
range from clinically imperceptible disease to a severity that has resulted in one
physician who cares for EB patientslescribing it A Geastly the most debilitating and
AAOAOOAOET ¢ AEOA DEERA JrelardA20) AOAO OAAT &
A rare disease iglefined, in the European Union, as a disease with an incidence of no
more than 1 in 2000 people(Schieppati et al., 2008) Though this might suggest rare
diseases are rare occurrences, the total number dfstinct rare diseases numbersn the
order of 5000z 8000, meaning that it is estimated thatbetween 2736 million, or 6-5%
of the population of Europe are affectedCommission of the European Communities,

2008, European Commission, 2014, The European Conference on Rare Diseases, 2014)

As a group, rare disease organisations haveén extraordinarily well organised, and

have achieved significant representation aan EU leve(Commission of the European

Communities, 2008, European Commission, 2009)This has culminated in a number of

actionsdesigned to promote rare disease research and improve patient care. A core

focus of these policies is the improvement of data collection andilis ation. Registries

are an essential means to realesthis, as is evident in a number aflocuments, including

ET OEA O. AOET T Al 2 AO(Meparnénhokidedith, 20141 £ O ) OAI AT A

A literature review identified that a number of registries and databases haveden

developed in the area of EB. These are listedAppendix A. While this might suggests

that the development of a further patient registry in this fieldmight be superfluous, the

significant focus that has occurred in the area of patient registries in the area of rare

skin diseasehas provided new insights into best practice. The EPIRARE (European

Platform for Rare Disease Registries) project was established by the European Union

xEIl AAETT x1 AACAA OOEA OAI AGATAA T £ OACEOOOEAOD
disease (RD)clit AAT OAOAAOAER EIi PDOI OET ¢ PAOGEAT O AAOA A
(Taruscio et al., 20148 AEA %0) 2! 2% DOl EAAO AEI AA O1T OEI b(
data comparability among patient registries and to support new registries andata

AT 11 A KTérestio eda., 2014)

As a result of this available guidare, in addition to the PARENTProject

recommendations and in the context ofthe significant efforts that have previously
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occurred, the author proposed hat a new registry with interoperability at its core, may
be an ideal way to facilitate collaboration and enable prospective sharing of EB data
internationally , in addition to providing an opportunity to incorporate findings from two

European projects in he context of the global openEHR movement

The value in following this path was strengthened byrior research and professional

links that the author had developed withtwo charities, the DEBRA Ireland (Dystrophic

Epidermolysis Bullosa Research Associatn Ireland) and DEBRA International

Excellentsupport was offered to suppotOEA AOOET 060 AT A A )3&860 DI
facilitation of the development of networks and relationships with key EB figures and

the provision of resources in the form of adwie and assistance.
2.4. SUMMARY(DISCUSSION AND REECTION)

(O)penEHR demonstratech remarkable opportunity to enable a clinician to develop
information models, however, how realistic it wa to expectclinicians to engage in this
process wa in question. The®OET 08 O A A A E&l@ $ighificant dpppdudih T O
to explore how one clinician might, facilitated by opportunities thathad arisen from his
professional and research background, learn to become a clinical modeldn. addition,

the contextin which the author would do sojthe development of a patient registry tabe
designed to be used internationally, provided further opportunity to examine the use

of openEHR in the developing field of patint registries that incorporated guidance from

a number of sgnificant EU projects andhe involvement of an international rare disease

community.

'l OET OCE OEA AQOOET 06 O Elidwedndudteg Aurigiths OEA 1 EOAOA
project suggested that development of a patient registry would be a difficult and risky

use case, the author believed that Was vital to conduct this projectin a real world

setting. Though many of the requirements of a clinical modeler can be simulated, the

author contends that openEHR will need to demonstrate an ability to engage with

clinicians involved in real world projects.

By embedding this research in a realvorld example, the author believed that his
research was more likely to encounter the demands that other potential clinical

modelers interested in becoming involved with openER might expect to encounter.

2.5. PLAN
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The next chapteridentifies how amethodologywas chosen that enabled the author to
conduct research, while learning to become a clinical modeler in a reaforld

environment.
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CHAPTER 31ETHODOLOGX PRELIMINARY

PLAN

3.1. AIMS AND REQIREMENTS

The general research concept underlying this thesis is whether it is feasible to expect a
clinician to learn to usethe openEHR approach to successfully modaitifacts in a
manner that canmake a meaningful contribution to the development of agal-world

system; in this case, the development of a patient registry

To meet the aims of this study, two main requirements were required of a suitable

clinical domain area:

1. A patient registry in the early stages of its development. This would enablied
author to identify and develop datasets that could be modeledsing an openEHR
methodology.

2. A domain with sufficientscopeto enable the breadth of skillsequired by a

clinical modeler to be experienced4 EA 1 EOAOAOOOA AT A OEA

recognise that the creation of all artifacts required to develop &ully

>\
(@]}
O
ml

implemented registry is unfeasiblein the context of this project Similar to
# 1 O O E(Z0AO) theSis approach, the author will therefore aim b model a
selection ofartifacts. The reasoning behind the selection of these artifacts is

explainedat the relevant stages of this thesis.

To achieve thisa considerable degree of practical work and network buildingvas
expected tobe required, whichfacilitated the development of an initialproject plan
(Figure 8).
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Figure 8 Initial project plan

Initial Project Plan

Identification of best registry development guidance

Identification and engagement of the international clinical community and other relevant
relevant experts

Identification of asubOA O 1T & I ECEO AA
methodology (2010)

Identification and engagement with the general openEHR community and a sgjoup of
openEHR experts that might enable validation of the produced artifacts.

3.2. EXPLORATION OF POB%IE METHODOLOGIES

To conduct this process, the author expected that number of mehodologies were

expected tobe required:

3.2.1. QUANTITATIVE AND QUATATIVE SURVEYS

These would facilitate engagement with the EB expert community, openEHR community
and expert openEHR clinical modelers to identify datasets that could be developed into

artifacts by the author and then validated by experts.

3.2.2. PROTAOYPE METHODOLOGY:

An element of a rapid application development methodolog{Beynon-Davies et al.,
1999, Martin, 1991)was expected to be requiredo facilitate creation of openEHR

artifacts with graphical user interface (GUI) tools

3.2.3. OVERARCHING METHDOKBY

Ultimately, however, an overarching methodology was felt to be requirethat would

enablethe author to develop a skill set in:

I An area he has relatively little &perience with,
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I Ause case that may be subject to the significant unpredictability expected as

new networks are formed.

As such, the methodologyeededto be flexible and afford the author an ability to

iteratively evaluate the evolution of the projectand make changes to the research plan

as required.
23.2.3.1. ACTIONRESEARCH
Il AGET T OAOAAOAE EO AAdidcacdidodrativemquidydoPE OEAAT AT A

reflective practitioners who are accountable and must make the results of their inquiry
public, as wdl as seltevaluating their practice and being engaged in participatory
problem solving and continual professional developmerd@(Zuber-Skerritt, 1996, Koshy
et al., 2010)

Action research waschosen as the research methodolggfor this project as the author
believes that the concept of problem solving through collaborative practical exploration
and critical reflection mirrors the question posed in this projectwhich is fundamentally
one of uncerstanding how a clinician mightbecome a practical implementer.As action
research methodology is adaptable, it also introduces a flexibility that is required where
the road ahead is unclear and, with limited guidance, might result in the need for rapidl

developed solutions and deviations from a proposed plan.

4EA AOOET O Ai i AETAA AOPAAOO | A(SBiIME]2QIR)0O8 O , 11 Eh
and a methodology presented byKoshy et al., 2010Yo develop the approachoutlined

in the introduction of this thesis, which is repeated here for conveniencg-igure 9).

While this cycle of actions wa followed throughout this project, it is noted that steps are

combined or omitted in some cycles where regired.
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Figure 9 Action Researchi AOET AT 11T cU OOAA E1I OEA AOOEI 060 pOI EAAOD

Initiation

August- December 2014

Literature Discuss and

Identify subject review - reflect

Plan work Describe work

Repeat cycles
November 2014- June 2015

Evaluate work or

evidence Discuss and Reflect Plan work Describe work

Final cycle
January- July 2015

Review project Generate conclusions Generate report

As a means to clarify this processn Action Research Planning Sheéoshy et al.,
2010) was adapted and utilised to facilitate aspects of this project. Anaxple is
presented in Appendix B. In addition, a reflective journal was kept to assist in the

process of reflective learning. This included multiple components including:

1 Avreflective diary relating to work conductedkept in Word format (no example
given due to considerable quantity 6material that would require
anonymisation).

A reflective log kept in Excel forma{exampleincluded in Appendix B)
Notes of conversations andneetings relating to the projectusing online note
taking software.

Guidance wadaken following a review of theliterature in this regard (Janesick, 1999,
Study and Learning Centre, 2012, Koshy et al., 2010Jemplates suggested for

s o~ oA A

developing a reflective journalwere alsoadapted£l O OEA AOORdépdd, 0 DOODI OAC
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2013, Selvester and Rich, 20087 EE1T A EO xAO ET EOEAicbdetheODEA AOOEI
materials, the quantity of materials generated made this unfeasible as the project

progressed.

Finally, the authoridentified questions proposed by Koshy et g2010) that could be
used toconduct an action research reflective discussion ithe evaluation of the project

outcomes(Chapter5.2) (Figure 10).

Figure 10 Action research reflective discussion questions to facilitate project outcomes evaluation

Outcomes evaluation

What is the impact of the research for me as a person?

Has the group benefited? And if so, in what way?

What is the impact of the project on our institution? Has anything changed from wha
was happening before?

What knowledge has been generated?

What are the major lessons learnt?

If we were doing something similar again, would we change anything?

What are the limitations of the project?
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3.3. INITIAL PROJECPLAN

With a problem and context elaborated following a literature review and moverarching
methodology identified, thenext chapter idertifies the sequence in which theauthor

aimed toproceed with implementing the stepsin the initial project plan (Figure 8).
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CHAPTER RESEARCHUPLEMENTATION

Figure 11 reproduces the research methodtngy used for this project, with the research
implementation componentshaded in green. Tareis some overlap withthe initiation
phase, which wa expected.The aim of therepeat cycleswas to enable the author to
gradually develop as a clinical modelemyvhile producing artifacts that could be
validated, as a means tdemonstrate that the author hadsuccessfully produced artifacts
that contributed to the development of a patient registry.There is someoverlap of
themes as newunderstanding enables the athor to revisit prior work with new

insights.

It is worth noting to the reader that this chapter is long, as it describes 11 cycles of work
undertaken bythe author to progress the project to a point at which the appropriate

quantity of work was performed.

Figure 11 Action res earch methodology used in this project

] ] Literature Discuss and
Identify subject : Plan work
: review : reflect : : -

Repeat cycles
November 2014- June 2015

Evaluate work or Discuss and Reflect Plan work Describe work

evidence - - =

Review project Generate conclusions Generate report

- -
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4.1. CYCLE I DATA ELEMENTS FOR ARB
REGISTRY

‘4.1.1. CYCLE Iz EVALUATIONOF WORK AND EVIDENCE

Figure 12 reproducesthe initial project plan, with the section relevant to this cycle
shaded in green.This diagram is reproduced throughout this thesis, with additional
components added where necessary to reflect adaptations required as new experience

is gathered.

Figure 12 Project development plan cycle 1

Identification of best registry development guidance

Identification and engagement of the international clinical community and other relevant
relevant experts

Identification of asubOA O 1T £ I ECEO AA
methodology (Corrigan, 2010)

Identification and engagement with the general openEHR community and a sgiooup of
openEHR experts that might enable validation of the produced artifacts.

The literature review from the initiation phase of this projectidentified that the PARENT
project supports an openEHR approach to registry developmenGiven that the chosen
domain for development of openEHR artifacts ithe rare disease EB, the HRARE
project is assessed in more detatiere to establish whether there are any obvious

datasets to begin development of.
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4111 EPIRARE DATA ELEMENST

m\
-
™

The EPIRARE projecf AOEAOAA A OAT CA andncorpolatedifiadingsA A OO 6
from previous projectsto develop a list of indicators that wouldbe required in the rare

disease area to facilitate, for example, disease surveillance and health service

monitoring (Taruscio et al., 2014) Data required to compte these variablewere then

identified and organisAR A ET 01 OAAOA AT AT AT 60 AT i1i111 j#3$%q C
(Taruscio et al., 2014) Figure 13 identifies these CDEs within the proposed EPIRARE

data repository.

Figure 13 The organisation of the proposed EPIRARE platform data repository (Vitozzi et al.)
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EPIRARE studies identified that a number of these elements should be considered

i AT AAOT OU O1 AEAAEI] E OA (hozzDehd YO Kanyddthesdlale OACEOOOU
commonly captured data points and a search of the Clinical Knowledge Manager

identified existing archetypes or projects aiming to define archetype them, such as in the

case of @mographics Figure 14).
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Figure 14 Clinical Knowledge Manager Demographics project screenshot

4.1.2. CYCLE 1 DISCUSS ANREFLECT

As noted in the methodology, building all artifacts required to enable the del@gpment

of a realworld patient registry was consideredunfeasible in the context of thigroject

AT A OEA AOOEI 060 ET AgPAOEATwhldderequi®d. OOAEhR A OAI
reflection, the generation of new artifacts vas considered morebeneE AEAT O OEA AOQOOI

development as a clinical modeler.

OfOEA %0) 2! Diggnogisdwadentifizd as a useful area to model, in this case

focused on EB, for a number of reasons:
i It would enable the author to examine how terminology and openEHR igitact.

1 The classification of Bis complicated and would require input from rumerous
experts throughout the world, which could facilitate the development of a

network to support a patient registry.

4.1.3. CYCLE 1 PLAN WORK

In view of the importance of diagnosisfurther information regarding the classification
of EB was deemed to be important. As such the author would identify an appropriate
classification from the literature and from discussions with contacts within DEBRA

Ireland.

41































































































































































































































































































































































































































































