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Summary 

OpenEHR promises an approach to information modeling that places domain 

experts in a position of influence, enabling the incorporation  of their knowl edge 

in health information systems in a flexible manner that can be adapted as 

medical knowledge changes, while promoting interoperability .   

The technical aspects of openEHR and need to engage clinical modelers are well 

described.  However, there has been less focus on the clinical perspective of 

learning to model.  Limited evidence raises concerns regarding the ease with 

which busy clinicians can develop clinical modeling skills, and practical guidance 

relating to it  is sparse.  

This thesis describes a project, facilitated by an action research methodology, to 

enable a clinician to develop as a clinical modeler in the context of the creation 

of two real-world patient registries.  The development of a number of artifacts 

by the author, used to develop these registries, is described, as is engagement 

with expert clinicians, the openEHR clinical modeling community and expert 

clinical modelers ÔÏ ÖÁÌÉÄÁÔÅ ÔÈÅ ÁÕÔÈÏÒȭÓ ×ÏÒË. 

Outputs include observations made by the author during the learning process, 

proposed amendments of artifact development methodologies, a Clinical 

Modeling Development Strategy and identification of resources of value to 

novice clinical modelers.  Patient registries are identified  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 it with 

information systems challenging.  The openEHR model, however, is detailed and 

flexible enough to meet these challenges.  )Ô ÁÌÓÏ ÒÅÃÏÇÎÉÓÅÓ ÔÈÁÔ ȰÔÏ ÅÒÒ ÉÓ 

ÈÕÍÁÎȱ, as is diversity  of behaviour, and that both must be catered for.  

(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, while iteratively designing out error  in the 

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

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



is that engagement with this human community enables clinical modelers at all 

competency levels to make valuable contributions, creating a sense that clinical 

modeling is achievable and rewarding.  For all these reasons the author claims 

that ȰÔÏ ÏÐÅÎ%(2 ÉÓ ÈÕÍÁÎȱȢ 



TABLE OF CONTENTS 

List of Figures and Tables................................................................................................. 1 

Abbreviations ........................................................................................................................ 7 

Prologue ................................................................................................................................. 8 

Guide to the structure and progression of this thesis  .................................................... 8 

Chapter 1. Introduction  .................................................................................................. 9 

1.1. Background and Motivation ........................................................................................ 9 

1.2. Methodology  ...................................................................................................................10 

1.3. Limitations  ......................................................................................................................13 

1.4. Statement of Intent  .......................................................................................................14 

Chapter 2. Literature Review and Thesis Rationale ........................................... 15 

2.1. Aim .....................................................................................................................................15 

2.2. Technical Section  ..........................................................................................................15 

2.2.1. openEHR ............................................................................................................................... 15 

2.2.1.1. Direction ........................................................................................................................................... 15 

2.2.1.2. Principle ............................................................................................................................................ 16 

2.2.1.3. The Problem .................................................................................................................................... 17 

2.2.1.4. openEHR Reflection ..................................................................................................................... 24 

2.3. Clinical Section  ...............................................................................................................24 

2.3.1. Clinical Background ......................................................................................................... 24 

2.3.2. Patient Registries .............................................................................................................. 24 

2.3.3. Clinical Background Continued................................................................................... 25 

2.3.4. Atopic Dermatitis .............................................................................................................. 26 

2.3.5. Epidermolysis Bullosa and Rare Diseases .............................................................. 29 

2.4. Summary  (Discussion and Reflection)  ..................................................................30 

2.5. Plan ....................................................................................................................................30 

Chapter 3. Methodology & Preliminary Plan ........................................................ 32 

3.1. Aims and Requirements  .............................................................................................32 

3.2. Exploration of possible methodologies  ................................................................33 

3.2.1. Quantitative and qualitative surveys........................................................................ 33 

3.2.2. Prototype methodology: ................................................................................................ 33 

3.2.3. Overarching methdology ............................................................................................... 33 

3.2.3.1. Action-Research ............................................................................................................................ 34 



3.3. Initial Project Plan  ........................................................................................................37 

Chapter 4. Research Implementation ...................................................................... 38 

4.1. Cycle 1 ɀ Data Elements for An EB Registry ...................................................39 

4.1.1. Cycle 1 ɀ Evaluation of work and evidence ............................................................ 39 

4.1.1.1. EPIRARE data elements ............................................................................................................. 40 

4.1.2. Cycle 1 Discuss and Reflect ........................................................................................... 41 

4.1.3. Cycle 1 Plan Work ............................................................................................................. 41 

4.1.4. Cycle 1 Discuss work ....................................................................................................... 42 

4.2. Cycle 2 Development of openEHR Artifacts Based on Epidermolysis 

Bullosa Onion -Skin approach  ................................................................................................44 

4.2.1. Cycle 2 ɀ Evaluate EB Classification evidence ...................................................... 44 

4.2.2. Cycle 2 ɀ Discussion and Reflection .......................................................................... 44 

4.2.3. Cycle 2 - Plan work ........................................................................................................... 46 

4.2.4. Cycle 2 ɀ EB Mindmap .................................................................................................... 46 

4.3. Cycle 3 Gaining insight s into the EB mindmap  ...................................................51 

4.3.1. Evaluation ............................................................................................................................ 51 

4.3.1.1. Opportunity  ..................................................................................................................................... 51 

4.3.1.2. EPIRARE Guidance ....................................................................................................................... 51 

4.3.2. Discussion and Reflection ............................................................................................. 51 

4.3.3. Work Plan ............................................................................................................................ 52 

4.3.4. Discuss work ....................................................................................................................... 52 

4.4. Cycle 4 Further Validation  .........................................................................................54 

4.4.1. Evaluate work .................................................................................................................... 54 

4.4.2. Plan work ............................................................................................................................. 54 

4.5. Cycle 5 Further EB datasets .......................................................................................55 

4.5.1. Evaluate ................................................................................................................................ 55 

4.5.2. Discuss and Reflect .......................................................................................................... 55 

4.5.3. Plan Work ............................................................................................................................ 55 

4.5.4. Discuss Work ...................................................................................................................... 55 

4.5.5. Evaluate Work .................................................................................................................... 56 

4.5.6. Discussion and Reflection ............................................................................................. 56 

4.5.7. Plan further work ............................................................................................................. 57 

4.6. Cycle 6 Evaluate Atopic Dermatitis pati ent registry  ........................................58 

4.6.1. Discussion and Reflection ............................................................................................. 58 

4.6.2. Plan Work - Atopic Dermatitis Artifacts .................................................................. 60 

4.6.2.1. Aim ...................................................................................................................................................... 60 



4.6.2.2. Method ............................................................................................................................................... 60 

4.6.3. Atopic Dermatitis Mindmap Work ............................................................................ 61 

4.6.3.1. Mindmap Discussion and Evaluation ................................................................................... 65 

4.6.3.2. Development process Discussion and Evaluation ......................................................... 65 

4.6.3.3. OVerall Mindmaps Discussion and Evaluation ................................................................ 65 

4.6.4. Atopic Dermatitis Artifact Work ................................................................................. 67 

4.6.4.1.1. Dermatology Life Quality Index (DLQI) ...................................................................... 68 

4.6.4.1.2. Eczema Area and Severity Index (EASI) ..................................................................... 68 

4.6.4.1.3. Fitzpatrick Skin Type .......................................................................................................... 69 

4.6.4.1.4. Investigator Global Assessment ..................................................................................... 70 

4.6.4.1.5. Patient Global Assessment ................................................................................................ 71 

4.6.4.1.6. Patient Orientated Eczema Measure ............................................................................ 71 

4.6.4.2. Archetype Evaluation and Refinement ............................................................................... 72 

4.6.4.3. Archetype Discussion and Reflection .................................................................................. 73 

4.6.5. Plan further work ............................................................................................................. 74 

4.7. Cycle 7 Archetype Review Process .........................................................................75 

4.7.1. 2ÅÖÉÅ×ÉÎÇ ÏÔÈÅÒ ÍÏÄÅÌÅÒÓȭ ÁÒÃÈÅÔÙÐÅÓ ................................................................... 75 

4.7.1.1. Work Description ......................................................................................................................... 75 

4.7.1.2. Discussion and Reflection ......................................................................................................... 76 

4.7.2. !ÕÔÈÏÒȭÓ ÁÒÃÈÅÔÙÐÅ ........................................................................................................... 79 

4.7.2.1. Work description .......................................................................................................................... 79 

4.7.2.2. Discussion and Reflection ......................................................................................................... 79 

4.7.3. Planning further work .................................................................................................... 81 

4.8. Cycle 8 Obtaining Feedback ......................................................................................83 

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

clinicians in clinical modeling ......................................................................................................... 84 

4.8.1.1. Study Plan ........................................................................................................................................ 84 

4.8.1.1.1. Study Aim ................................................................................................................................. 84 

4.8.1.1.2. Methods & Measurements ................................................................................................ 86 

4.8.1.2. Study Results .................................................................................................................................. 87 

4.8.1.2.1. How easy was the mindmap to read and understand? ........................................ 87 

4.8.1.2.2. How accurate was the mindmap with respect to the classification of 

Epidermolysis Bullosa? .............................................................................................................................. 88 

4.8.1.2.3. How useful a representation of the classification of epidermolysis bullosa is 

the mindmap ................................................................................................................................................... 89 

4.8.1.2.4. Further comments ................................................................................................................ 90 

4.8.1.2.5. Email correspondence ........................................................................................................ 90 

4.8.1.3. Study Discussion ........................................................................................................................... 90 



4.8.1.3.1. /ÎÅ ÃÌÉÎÉÃÉÁÎȭÓ ÉÎÔÅÒÐÒÅÔÁÔÉÏÎ .......................................................................................... 91 

4.8.1.3.2. Clinical documentation....................................................................................................... 92 

4.8.1.3.3. Engaging with Experts ........................................................................................................ 92 

4.8.2. Survey Name: Investigating the resources available for novice openEHR 

clinician modelers ................................................................................................................................ 94 

4.8.2.1. Study Plan ........................................................................................................................................ 94 

4.8.2.1.1. Introduction  ............................................................................................................................ 94 

4.8.2.1.2. Study Aim ................................................................................................................................. 94 

4.8.2.1.3. Methods & Measurements ................................................................................................ 94 

4.8.2.2. Study Results .................................................................................................................................. 96 

4.8.2.2.1. Participation and background ......................................................................................... 96 

4.8.2.2.2. Resources ................................................................................................................................. 96 

4.8.2.2.2.1. Blogs .................................................................................................................................. 98 

4.8.2.2.2.2. Publications .................................................................................................................... 99 

4.8.2.2.2.3. Tools ................................................................................................................................ 100 

4.8.2.2.2.4. Training Course .......................................................................................................... 105 

4.8.2.2.2.5. Websites ........................................................................................................................ 105 

4.8.2.2.2.6. Other ................................................................................................................................ 111 

4.8.2.3. Study Conclusion ........................................................................................................................ 114 

4.8.2.3.1. Methodology ......................................................................................................................... 114 

4.8.2.3.2. Resources ............................................................................................................................... 114 

4.8.2.3.3. Suggestions ............................................................................................................................ 117 

4.8.2.3.3.1. Tooling ............................................................................................................................ 117 

4.8.2.3.4. Study Summary .................................................................................................................... 118 

4.8.3. Plan Further Work ......................................................................................................... 119 

4.9. Cycle 9: Training Course .......................................................................................... 120  

4.9.1. Description of work ....................................................................................................... 120 

4.9.2. Discussion and Reflection ........................................................................................... 120 

4.9.3. Plan work ........................................................................................................................... 121 

4.10. Cycle 10 EB Mindmap Follow Up ...................................................................... 122  

4.10.1. EB Mindmap follow up Work ..................................................................................... 122 

4.10.2. Creating EB Archetypes ............................................................................................... 126 

4.10.2.1. EB Diagnosis ............................................................................................................................ 126 

4.10.2.2. Mode of transmission .......................................................................................................... 127 

4.10.3. Work outcome .................................................................................................................. 128 

4.10.4. Discussion .......................................................................................................................... 128 

4.10.5. Plan further work ........................................................................................................... 129 

4.11. Cycle 11 Creating a Template ............................................................................ 130  



4.11.1. Evaluate progress, Discuss and Reflect ................................................................. 130 

4.11.2. Plan work ........................................................................................................................... 130 

4.11.3. Describe Work ................................................................................................................. 130 

4.11.3.1. Pre Clinic Assessment archetype ................................................................................... 130 

4.11.4. Discussion .......................................................................................................................... 132 

4.11.5. Reflection ........................................................................................................................... 135 

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

5.1. Discussion and Planning  ......................................................................................... 137  

5.1.1. Has the project thesis aim been met? ..................................................................... 138 

5.1.1.1. Study title: ...................................................................................................................................... 138 

5.1.1.2. Aim .................................................................................................................................................... 138 

5.1.1.3. Methods & Measurements ...................................................................................................... 138 

5.1.1.4. Survey Results .............................................................................................................................. 140 

5.1.1.4.1. How useful was each artifact produced by the author? .................................... 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 ........................................................................... 142 

5.1.1.4.4. General Comments ............................................................................................................. 157 

5.1.1.5. Discussion ...................................................................................................................................... 158 

5.1.1.5.1. Usefulness .............................................................................................................................. 158 

5.1.1.5.2. Complexity ............................................................................................................................. 160 

5.1.1.6. Conclusion...................................................................................................................................... 160 

5.2. Evaluation of outcomes using an action research reflective discussion  161  

5.3. Answers to questions Posed at The Proejct and Thesis Outset  ................. 163  

5.3.1. Understanding openEHR and learning to model ............................................... 163 

5.3.2. 2ÅÓÏÕÒÃÅÓ ÔÏ ÆÁÃÉÌÉÔÁÔÅ #ÌÉÎÉÃÉÁÎÓȭ ÕÎÄÅÒÓÔÁÎÄÉng of openEHR and to learn 

to model 163 

5.4. Summary  ....................................................................................................................... 168  

Chapter 6. Final Cycle ɀ Project Conclusions ........................................................... 169  

6.1. Key themes ................................................................................................................... 171  

6.1.1. Interoperability  ............................................................................................................... 171 

6.1.2. Tooling and artifact development............................................................................ 171 

6.1.3. Conceptual difficulties .................................................................................................. 172 

6.1.4. Resources for novice clinical modelers ................................................................. 172 

6.1.5. The Value of Patient Registries to openEHR ....................................................... 173 

6.2. Benefits to the author during this thesis  ........................................................... 174  

6.3. What this thesis adds  ................................................................................................ 174  



6.4. Limitations  ................................................................................................................... 177  

6.5. Reflections and further work  ................................................................................ 178  

6.6. Final Conclusion  ......................................................................................................... 178  

Chapter 7. Bibliography .............................................................................................. 180  

Chapter 8. Appendix A ɀ EB Registries and Databases ........................................ 187  

Chapter 9. Appendix B ɀ Action Research Planning Tools .................................... 189  

Chapter 10. Appendix C ɀ Atopic Dermatitis Archetypes ..................................... 193  

10.1. Author Dermatology Life Quality Index - openEHR-EHR-

OBSERVATION.dlqi.v1 ........................................................................................................... 194  

10.2. Author Eczema Area and Severity Index - openEHR-EHR-

OBSERVATION.easi.v1 ........................................................................................................... 195  

10.3. CKM Provisional EASI - openEHR-EHR-OBSERVATION.easi.v1 ............. 196  

10.4. Author Fitzpatric k Skin Type - openEHR-EHR-

OBSERVATION.fitzpatrick_skin_type.v1 ......................................................................... 197  

10.5. CKM Provisional Fitzpatrick Skin Type - openEHR-EHR-

OBSERVATION.fitzpatrick_skin_type.v1 ......................................................................... 198  

10.6. Author Investigators Global Asse ssment - openEHR-EHR-

OBSERVATION.iga.v1 ............................................................................................................. 199  

10.7. CKM Provisional Investigators Global Assessment - openEHR-EHR-

OBSERVATION.iga.v1 ............................................................................................................. 200  

10.8. Author Patient Global Assessment - openEHR-EHR-

OBSERVATION.patients_global_assessment.v1 ............................................................ 201  

10.9. CKM Patient Global Assessment - openEHR-EHR-

OBSERVATION.patients_global_assessment.v1 ............................................................ 202  

10.10. Author Patient Orientated Eczema Measure - openEHR-EHR-

OBSERVATION.poem_score.v1 ........................................................................................... 203  

10.11. CKM Provisional POEM - openEHR-EHR-OBSERVATION.poem_score.v1

 204  

Chapter 11. Appendix D - Published Archetypes .................................................... 206  

11.1. Anatomical location archetype  ......................................................................... 207  

11.2. Relative Anatomical Location archetype  ...................................................... 212  

Chapter 12. Appendix E ɀ Survey Questionnaires ................................................. 216  



12.1. SurÖÅÙ ρ Ȱ)ÎÖÅÓÔÉÇÁÔÉÎÇ ÔÈÅ 6ÁÌÕÅ ÏÆ ÃÏÎÓÕÌÔÁÔÉÏÎ ×ÉÔÈ ÅØÐÅÒÔ ÃÌÉÎÉÃÉÁÎÓ 

ÉÎ ÃÌÉÎÉÃÁÌ ÍÏÄÅÌÉÎÇȱ .............................................................................................................. 217  

12.2. Survey 2 ɀ Ȱ4Ï ÉÄÅÎÔÉÆÙ ÔÈÅ ÒÅÓÏÕÒÃÅÓ ÁÖÁÉÌÁÂÌÅ ÆÏÒ ÎÏÖÉÃÅ ÏÐÅÎ%(2 

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

ÃÏÍÍÕÎÉÔÙȱ ............................................................................................................................... 222  

12.3. Survey 3 ɀ Ȱ)ÎÖÅÓÔÉÇÁÔÉÎÇ ÔÈÅ ÒÅÓÏÕÒÃÅÓ ÁÖÁÉÌÁÂÌÅ ÆÏÒ ÎÏÖÉÃÅ ÏÐÅÎ%(2 

ÃÌÉÎÉÃÉÁÎ ÍÏÄÅÌÅÒÓȱ ................................................................................................................. 232  

Chapter 13. Appendix F - openEHR explanation for clinicians ........................... 245  

13.1. An Introduction to openEHR for clinicians  .................................................. 245  

 



 1 

LIST OF FIGURES AND TABLES 

Figures 

&ÉÇÕÒÅ ρ !ÃÔÉÏÎ 2ÅÓÅÁÒÃÈ ÍÅÔÈÏÄÏÌÏÇÙ ÕÓÅÄ ÉÎ ÔÈÅ ÁÕÔÈÏÒȭÓ ÐÒÏÊÅÃÔ 11 

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 

&ÉÇÕÒÅ ω !ÃÔÉÏÎ 2ÅÓÅÁÒÃÈ ÍÅÔÈÏÄÏÌÏÇÙ ÕÓÅÄ ÉÎ ÔÈÅ ÁÕÔÈÏÒȭÓ ÐÒÏÊÅÃÔ 35 

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 



 2 

Figure 28 Dermatology Life Quality Index explanation  68 

Figure 29 Screenshot fr om dlqi.v1 archetype development  68 

Figure 30 Eczema Area and Severity Index explanation  69 

Figure 31 Screenshot from EASI archetype development  69 

Figure 32 Fitzpatrick Skin Typ e explanation  69 

Figure 33 Screenshot from Fitzpatrick Skin Type archetype development  70 

Figure 34 Investigator Global Assessment explanation  70 

Figure 35 Screenshot from Invest igator Global Assessment archetype development  70 

Figure 36 Patient Global Assessment explanation  71 

Figure 37 Screenshot from Patient Global Assessment archetype development  71 

Figure 38 Patient Orientated Eczema Measure explanation  72 

Figure 39 Screenshot from Patient Orientated Eczema Measure archetype development  72 

Figure 40  Screenshot from the CKM of an archetype review screen  75 

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

review process  76 

Figure 42 Experience gained from the arc hetype review process  77 

Figure 43 Screenshot showing the author's comment during a CKM archetype review  78 

Figure 44 Author's comment during a CKM archetype review  78 

Figure 45  Response to the author's comment during a CKM archetype review  78 

Figure 46 Feedback relating to the author's PGA archetype  79 

Figure 47 Managing archetype versions part 1/3  80 

Figure 48 Managing archetype versions part 2/3  80 

Figure 49 Managing archetype versions part 3/3  81 

Figure 50 Cycle 7 project development plan  82 

Figure 51 Cycle 8 Project develo pment plan  83 

Figure 52 Amended simplified epidermolysis bullosa onion skin classification mindmap 

(repeat of Figure 21)  85 

Figure 53 Experts ease of reading and understanding the EB mindmap  88 

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

(2014) classification of EB  89 

Figure 55 EB experts rating of the usefulness of the EB mindmap  90 

Figure 56 Background of the openEHR community survey participants  96 

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

tools  101  

Figure 58 Screenshot of the Ocean Informat ics Archetype designer tool  102  

Figure 59 Screenshot of the Ocean Informatics Template designer tool  103  

Figure 60 Screenshot from the Marand EhrScape tool  104  

Figure 61 Screenshot of the home page of the openEHR.org website  106  

Figure 62 Screenshot of the openEHR wiki dashboard  109  



 3 

Figure 63 Proposed spectrum of clinical modeling competence  116  

Figure 64 Quot e 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 ψπ %ØÐÅÒÔÓȭ ÒÁÔÉÎÇÓ ×ÉÔÈ ÒÅÓÐÅÃÔ ÔÏ ÕÓÅÆÕÌÎÅÓÓ ÏÆ ÅÁÃÈ ÁÒÔÉÆÁÃÔ ÐÒÏÄÕÃÅÄ ÂÙ ÔÈÅ 

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 Ian 

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  



 4 

Figure 89 Thesis development summa ry  170  

&ÉÇÕÒÅ ωπ )ÎÓÉÇÈÔÓ ÄÅÖÅÌÏÐÅÄ ÄÕÒÉÎÇ ÔÈÅ ÃÏÕÒÓÅ ÏÆ ÔÈÅ ÁÕÔÈÏÒȭÓ ÐÒÏÊÅÃÔ ɉ#ÈÁÐÔÅÒ ρ-3)  175  

&ÉÇÕÒÅ ωρ )ÎÓÉÇÈÔÓ ÄÅÖÅÌÏÐÅÄ ÄÕÒÉÎÇ ÔÈÅ ÃÏÕÒÓÅ ÏÆ ÔÈÅ ÁÕÔÈÏÒȭÓ ÐÒÏÊÅÃÔ ɉ#ÈÁÐÔÅÒ τɊ 176  

&ÉÇÕÒÅ ως )ÎÓÉÇÈÔÓ ÄÅÖÅÌÏÐÅÄ ÄÕÒÉÎÇ ÔÈÅ ÃÏÕÒÓÅ ÏÆ ÔÈÅ ÁÕÔÈÏÒȭÓ ÐÒÏÊÅÃÔ ɉ#ÈÁÐÔÅÒ υɊ 177  

Figure 93 Author's dlqi archetype in html format  194  

Figure 94 Author's easi archetype in html format  195  

Figure 95 CKM Provisional easi archetype in printable format  196  

Figure 96 Author's Fitzpatrick skin type archetype in html format  197  

Figure 97 CKM provisional Fitzpatrick Skin Type archetype  in printable format  198  

Figure 98 Author's Investigator Global Assessment archetype in html format  199  

Figure 99 CKM Provisional Investigator Global Assessment archetype in printable format

 200  

Figure 100 Author's Patient Global Assessment archetype in html format  201  

Figure 101 CKM provisional Patient Global Assessment in printable format  202  

Figure 102  Author's Patient Orientated Eczema Measure archetype in html format  203  

Figure 103 CKM provisional Patient Orientated Eczema Score archetype in printable 

format part 1  204  

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

format part 2  205  

Figure 105 Anatomical location archetype part 1/5  207  

Figure 106 Anatomical location archetype part 2/5  208  

Figure  107 Anatomical location archetype part 3/5  209  

Figure 108 Anatomical location archetype part 4/5  210  

Figure 109 Anatomical location archetype part 5/5  211  

Figure 110 Relative anato mical location archetype part 1/4  212  

Figure 111 Relative anatomical location archetype part 2/4  213  

Figure 112 Relative anatomical location archetype part 3/4  214  

Figure 113 Relati ve anatomical location archetype part 4/4  215  

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

denotes security and privacy issues apply.  248  

 

Tables 

Table 1 Archet ype review checklist developed by (Leslie, 2010)  20 

Table 2 International coding systems and terminologies relevant to diagnosis, identified 

by the EPIRARE project (Vitozzi et al.)  53 

Table 3 Resources for novice clinical modelers identified by the openEHR community  97 



 5 

Table 4 Summary of Dr Heather Leslie's blog "Archetypical"  98 

Table 5 Summary of Thomas Beale's blog "Woland's cat"  98 

Table 6 Summary of the publication "Archetypes 101" (Leslie and Heard, 2006)  99 

Table 7 Summary of the publication "Archetype: Constraint based Domain Models for 

Future -proof Information Systems (Beale, 2002)  100  

Table 8 Summary of the Ocean Informatics Archetype Editor tool  100  

Table 9 Summary of the Ocean Informatics Template Designer Tool  102  

Table 10 Summary of the Marand EhrScape tool  104  

Table 11 Summary of Clinical modeling training courses  105  

Table 12 Summary of the openEHR.org website  105  

Table 13 Summary of the Code4Health website  107  

Table 14 Summary of the openEHR wiki  107  

Table 15 Summary of the Archetype review checklist  110  

Table 16 Summary of the webpage "Introduction to Archetypes and Archetype classes"  110  

Table 17 Summary of the document Archetype Definition Language (ADL)  111  

Table 18 Summary of the document "Archetype Definitions and Principles"  111  

Table 19 Summary of the "Architecture Overview" docum ent  112  

Table 20 Summary of the "Introducing openEHR" document  112  

Table 21 Summary of "The openEHR Modeling Guide"  112  

Table 22 Summary of the Clinical Knowledge Manager  113  

Table 23 Summary of the conference paper "Building Archetypes"  113  

Table 24 International coding systems and terminologies relevant to diagnosis, identified 

by the EPIRARE project (Vitozzi et al.)  124  

Table 25 Atopic Dermatitis (AD) mindmap evaluation by expert clinical modelers.  143  

Table 26 Epidermolysis Bullosa (EB) mindmap evaluation by expert clinical modelers.  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.  146  

Table 29 Fitzpatrick Skin Type archetype evaluation by expert clinical modelers.  147  

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

modelers.  148  

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

modelers  149  

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

clinical modelers.  150  

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

modelers.  151  

Table 34 Mode of transmission archetype evaluation by expert clinical modelers.  152  



 6 

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

clinical modelers.  153  

Table 36 Pre clinic assessment archetype evaluation by expert clinical modelers.  155  

Table 37 Pre clinic assessment template evaluation by expert clinical modelers.  156  

Table 38 Action Research Planning Sheet adapted from Koshy et al., 2010  190  

Table 39 Action Research Planning Sheet adapted from K oshy et al., 2010 191  

Table 40 Example of the reflective log kept by the author using an Excel spreadsheet.  192  

 



 7 

ABBREVIATIONS 

Abbreviation Full name 
AD Atopic Dermatitis 

ADL Archetype Definition Language 

AHRQ Agency for Healthcare Research and Quality 

ATC/DDD 
The Anatomical Therapeutic Chemical Classification System with 
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 Medicines Agency 

EPIRARE European Platform for Rare Disease Registries 

EU European Union 
EU SPC ADR 
database 

European Union Summary of Product Characteristics Adverse Drug 
Reaction database 

GEHR Good European Health Record  

GMDN Global Medical Device Nomenclature 

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 Assessment 

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 REgistries 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 



 8 

PROLOGUE 

GUIDE TO THE STRUCTURE AND PROGRESSION OF THIS 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 

ÄÅÓÃÒÉÂÅ ÏÐÅÎ%(2 ÁÒÅȣ.complicated!  As the author conducted preliminary reading, it 

seemed that the basic level of knowledge required to understand significant parts of 

these documents was substantial and a large quantity of knowledge was assumed.  

What the author sought, more than anything else, was advice regarding the steps that a 

novice might take to develop an understanding of openEHR.  It 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 in a style that recapitulates the chronological 

sequence in which the project unfolded; it is, therefore, forward-looking in its account of 

the events rather than retrospective.  It begins, by setting the context for the project, in a 

relative information void.  An action research methodology is then used to progress the 

project, helping the author to navigate through the unknown, towards a position of 

ÂÅÔÔÅÒ ÕÎÄÅÒÓÔÁÎÄÉÎÇȢ  4ÈÅ ÁÕÔÈÏÒȭÓ ÈÏÐÅ ÉÓ ÔÈÁÔ this approach will provide other novice 

modelers an opportunity to Ȱ×ÁÌË ÉÎ ÍÙ ÓÈÏÅÓȱ ÁÎÄ enable them to experience how 

someone at a similar level of understanding progressed.  For this reason, the journey is 

described honestly and all artifacts produced by the author are made available in the 

compact disc accompanying this thesis.  There are occasions, such as at the outset, 

where the information may seem incomplete.  This is precisely because it was 

incomplete at that time for the author.  It is hoped that any confusion that might arise 

from this atypical approach is offset by the potential help an honest account might 

provide to other potential clinical modelers searching for a guinea pig! 
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CHAPTER 1. INTRODUCTION 

1.1. BACKGROUND AND MOTIVATION 

5ÎÔÉÌ ςπρτȟ ÔÈÅ ÁÕÔÈÏÒȭÓ ÕÎÄÅÒÓÔÁÎÄÉÎÇ ÏÆ ÏÐÅÎ%(2 had been limited to fragments of 

information read intermitte ntly over the preceding years.  Described on the openEHR 

website as ȰÁÎ ÏÐÅÎ ÄÏÍÁÉÎ-driven platform for developing flexible e-ÈÅÁÌÔÈ ÓÙÓÔÅÍÓȱ 

(The openEHR Foundation, 2015), it appeared to be a solution that could be extremely 

significant to the author, as a physician with an interest in developing user-centred 

clinical information systems, but appeared so impenetrably complex and time 

consuming, that that concept was repeatedly pushed aside.   

The motivation to push beyond this barrier and adopt this area for a dissertation came 

from three sources: 

1. Master of Science in Health Informatics (MScHIT)  Classwork  

A class dedicated to understanding openEHR culminated in groups of two 

classmates, one with a clinical and one with a technical background, producing 

an openEHR artifact.  The author provided clinical context and his technical 

classmate produced an apparently perfect archetype.  The author remained 

confused, stimulating a number of questions: 

 

¶ What would it take to understand openEHR?   

¶ How difficult would it be for a clinician to learn to model? 

¶ Are resources available to answer these questions? 

 

2. 4ÈÅ ÁÕÔÈÏÒȭÓ ×ÏÒË ÁÎÄ ÒÅÓÅÁÒÃÈ 

The author, a qualified physician, in the latter stages of training to become a 

consultant dermatologist in Ireland, was employed by a charity, the Irish Skin 

Foundation (ISF)ȟ ÉÎ ÔÈÅ ÃÁÐÁÃÉÔÙ ÏÆ Á ÒÅÓÅÁÒÃÈ ÆÅÌÌÏ×Ȣ  4ÈÅ ÁÕÔÈÏÒȭÓ ÉÎÉÔÉÁÌ ÒÏÌÅ 

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 ISF project had led to the author being invited to write a 

subchapter regarding the planning of ÐÁÔÉÅÎÔ ÒÅÇÉÓÔÒÉÅÓ ÆÏÒ ȰMethodological 
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guidelines and recommendations for efficient and rational governance of patient 

ÒÅÇÉÓÔÒÉÅÓȱ ÂÅÉÎÇ ÄÅÖÅÌÏÐÅÄ ÂÙ Á %ÕÒÏÐÅÁÎ *ÏÉÎÔ ÁÃÔÉÏÎ ÐÒÏÊÅÃÔ 0!2%.4 JA 

(PAtient REgistries iNiTiative Joint Action, henceforth referred to as PARENT).  

0!2%.4ȭÓ ÁÉÍ ×ÁÓ ÔÏ ÓÕÐÐÏÒÔ ÔÈÅ ÄÅÖÅÌÏÐÍÅÎÔ ÏÆ ȰÃÏÍÐÁÒÁÂÌÅ ÁÎÄ 

interoperable patient registries with the aim to rationalise and harmonise their 

ÄÅÖÅÌÏÐÍÅÎÔ ÁÎÄ ÇÏÖÅÒÎÁÎÃÅȱ ɉ-ÅÇÌÉé ÅÔ ÁÌȢȟ ςπρςɊ. 

 

The PARENT project identified openEHR as a healthcare information modeling 

processes that is of significant relevance to enabling the development of state-of-

the-art interoperable registries. 

 

3. Dr Damon Berry  

Dr BerryȭÓ ÄÏÃÔÏÒÁÌ ÔÈÅÓÉÓ ×ÁÓ ÅÎÔÉÔÌÅÄ Ȱ4Ï×ÁÒÄÓ ÔÈÅ ÕÓÅ ÏÆ !ÒÃÈÅÔÙÐÅÓ ÔÏ %ÎÓÕÒÅ 

ÔÈÅ 1ÕÁÌÉÔÙ ÏÆ $ÁÔÁ ÉÎ %ÌÅÃÔÒÏÎÉÃ (ÅÁÌÔÈ 2ÅÃÏÒÄÓȱ (Berry, 2011).  He has a degree 

in electrical engineering and is a Lecturer in Computing in School of Electrical 

Engineering Systems in Dublin Institute of Technology.  Dr Berry provided 

exceptionally helpful insights into the world of openEHR, before ultimately 

becomÉÎÇ ÔÈÅ ÁÕÔÈÏÒȭÓ thesis supervisor, spending countless hours discussing all 

aspects of thÅ ÁÕÔÈÏÒȭÓ Ðroject and thesis, helping to shape the evolution of this 

project from abstract ideas, to completed thesis. 

This set of circumstances provided a real-life opportunity and motivation for the author 

to advance work objectives while developing a skillset that could provide insights into 

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

ÈÅÁÌÔÈ ÒÅÃÏÒÄÓ ÁÎÄ ÐÁÔÉÅÎÔ ÒÅÇÉÓÔÒÉÅÓȟ ÆÏÃÕÓÅÄ ÏÎ ÔÈÅ ÁÕÔÈÏÒȭs professional domain of 

dermatology. 

1.2. METHODOLOGY 

The manner in which this thesis is structured is somewhat different to what might be 

expected in a classic thesis.  This structure was adopted after an initial literature review, 

detailed in the next chapter, was conducted to identify how the 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 the process of a clinician learning to model, 

utilis ing the openEHR methodology.   
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Multiple methodologies were considered, and ultimately used, to enable this, however, 

action research emerged as the most appropriate overarching methodology.  It can be 

described as ȰÃÒÉÔÉÃÁÌ ÁÎÄ ɉÓÅÌÆ-critical) collaborative inquiry by reflectiv e practitioners 

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 

ÃÏÎÔÉÎÕÁÌ ÐÒÏÆÅÓÓÉÏÎÁÌ ÄÅÖÅÌÏÐÍÅÎÔȱ (Zuber-Skerritt, 1996, Koshy et al., 2010).  This 

approach enabled the author to identify a problem and then, through iterative, 

collaborative cycles of evidence gathering and evaluation, discussion, reflection, 

planning and implementation, flexibly negotiate an unpredictable pathway to become a 

novice clinical modeler (Figure 1).  This also provided a means to present this process 

prospectively, in the sequence it occurred, rather than retrospectively, in a potentially 

more coherent, but idealised manner.  The author believed this to be vital to honestly 

demonstrate to potential modelers the formidable complexities that they may face.  

Figure 1 Action Research methodology used i Î ÔÈÅ ÁÕÔÈÏÒȭÓ ÐÒÏÊÅÃÔ 

 

In view of this iterative process, the subsequent literature review and methodology 

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

Final cycle

January - July 2015

Review project Generate conclusions Generate report

Repeat cycles

November 2014 - June 2015

Evaluate work or 
evidence

Discuss and Reflect Plan work Describe work

Initiation

August - December 2014

Identify subject
Literature 

review
Discuss and 

reflect
Plan work Describe work
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information available to the author at the time of planning this project so that it is clear 

why subsequent cycles were undertaken.  
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1.3. LIMITATIONS 

The author, while planning this project, identified the limitations imposed as a result of 

ÄÒÁ×ÉÎÇ ÃÏÎÃÌÕÓÉÏÎÓ ÂÁÓÅÄ ÏÎ ÏÎÅ ÐÅÒÓÏÎȭÓ ÅØÐÅÒÉÅÎÃÅ of learning to model.  Ideally, a 

number of clinicians would be followed to assess their development.  However, 

opportunities to engage with clinical modelers in the real world, as they begin their 

modeling journey, is a rare occurrence and would have been particularly  difficult  to 

arrange by the author, himself new to the openEHR community.  In a preprint abstract, 

Sundvall (2013), suggests that efforts have been made to achieve this.  The author could 

not locate the promising paper described: 

Ȱ! ÐÒÏÂÌÅÍ ×ÉÔÈ ÔÈÅÓÅ ÁÐÐÒÏÁÃÈÅÓ ÉÓ ÔÈÁÔ ÐÁÒÔÓ ÏÆ ÔÈÅÍ ÃÕÒÒÅÎÔÌÙ ÁÒÅ ÒÁÔÈÅÒ ÄÉÆÆÉÃÕÌÔ ÔÏ 

ÌÅÁÒÎȱȢ  Ȱ4ÈÉÓ paper reports findings 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 archetype-based EHR systems using visualization and examples.  The findings 

highlight potential stumble blocks and solutions and should be of interest for both 

educators and self-learnersȱȢ 

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

persoÎȭÓ ÐÅÒÓÐÅÃÔÉÖÅȟ ÔÈÅ ÁÕÔÈÏÒ ÈÁÓ involved a number of relevant groups in studies 

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

While it might also be argued that the study of established modelers could produce 

more powerful results, ÉÔ ×ÁÓ ÔÈÅ ÁÕÔÈÏÒȭÓ ÅØÐÅÒÉÅÎÃÅ ÆÒÏÍ engagement with openEHR, 

ÔÈÁÔ ÉÔ ÉÓ ÄÉÆÆÉÃÕÌÔ ÔÏ ÁÄÅÑÕÁÔÅÌÙ ÃÁÐÔÕÒÅ Á ÎÏÖÉÃÅ ÍÏÄÅÌÅÒȭÓ ÐÅÒÓÐÅÃÔÉÖÅ ÉÎ ÒÅÔÒÏÓÐÅÃÔȟ ÁÓ 

experience is gained.   

Finally, the premise on which this project and thesis is based is that clinician 

engagement is a significant challenge, but it is also the key to the success of openEHR.  

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

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

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

information can introduce bias, but that this is more reflective of the real-world scenario 

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

author believes that a similar strategy is best suited to this project.  By using an action 

ÒÅÓÅÁÒÃÈ ÍÅÔÈÏÄÏÌÏÇÙȟ ÉÔ ÅÎÁÂÌÅÓ ÔÈÅ ÁÕÔÈÏÒ ÔÏ ÅØÁÍÉÎÅ ÔÈÅ ÎÏÖÉÃÅ ÃÌÉÎÉÃÉÁÎ ÍÏÄÅÌÅÒȭÓ 

perspective in a real-world scenario.  This presents certain unpredictable challenges, 

such as project deadlines, but it also presents equally unpredictable opportunities, that 
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could not be embraced by a rigid research methodology.  It could be argued that the 

ÁÕÔÈÏÒȭÓ context might not be representative of a typical clinician, but the long struggle 

that health informatics has undergone to develop appropriate solutions has taught us 

that there is no such thing as a generic healthcare professional, which the author 

believes is captured to beautifully by Norman (1998): 

ȱ7Å ÁÒÅ ÁÎÁÌÏÇ ÂÅÉÎÇÓ ÔÒÁÐÐÅÄ ÉÎ Á ÄÉÇÉÔÁÌ ×ÏÒÌÄȣ 7Å ÁÒÅ ÃÏÍÐÌÉÁÎÔȟ ÆÌÅØÉÂÌÅȟ ÔÏÌÅÒÁÎÔȢ 9ÅÔ 

we have constructed a world of machines that requires us to be rigid, fixed, intolerantȱ 

1.4. STATEMENT OF INTENT 

This thesis is not intended to be a definitive guide to openEHR, nor an instruction 

manual for clinical modelers.  It is intended to describe a project undertaken by one 

clinician so that he could describe his experience of becoming a clinical modeler.  It is 

hoped that by so doing, potential clinical modelers might discover a resource that will 

enable them to make a more informed decision regarding whether openEHR is 

something that they should commit 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 into, and facilitated to become valuable 

contributors to , the world of openEHR.  
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CHAPTER 2. LITERATURE REVIEW AND THESIS 

RATIONALE 

2.1. AIM 

This literature review was conducted to gain a basic understanding of openEHR, and use 

this to examine ×ÈÁÔ ÅÌÅÍÅÎÔÓ ÏÆ ÔÈÅ ÁÕÔÈÏÒȭÓ ×ÏÒË ÃÏÕÌÄ ÂÅ ÕÓÅÄ ÔÏ develop practical 

modeling skills. )Ô ÉÓ ÁÌÓÏ ÉÎÔÅÎÄÅÄ ÔÏ ÆÁÃÉÌÉÔÁÔÅ ÔÈÅ ÒÅÁÄÅÒȭÓ ÕÎÄÅÒÓÔÁÎÄÉÎÇ ÏÆ ÔÈÅ ÁÒÅÁ 

and the context in which this thesis is conducted.  There are two sections: 

¶ A technical 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 work plan relevant to the 

ÁÕÔÈÏÒȭÓ ÃÉÒÃÕÍÓÔÁÎÃÅÓ ÃÏÕÌÄ ÂÅ ÄÅÖÅÌÏÐÅÄ ÉÎ Á manner supportive of the 

development of a thesis.  This is not intended to be a definitive overview of each 

area, but a narrative that explains ÔÈÅ ÁÕÔÈÏÒȭÓ ÓÕÂÓÅÑÕÅÎÔ strategy.   It will 

cover: 

o The principle of openEHR 

o Artifact development 

o The feasibility of clinical modeling 

¶ A clinical section  was conducted ÔÏ ÉÄÅÎÔÉÆÙ ÓÔÒÁÎÄÓ ÏÆ ÔÈÅ ÁÕÔÈÏÒȭÓ ×ÏÒË ÔÏ 

which openEHR could 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 the clinical domains discussed during this thesis: 

o Patient Registries 

o Atopic dermatitis 

o Epidermolysis Bullosa & Rare Diseases 

2.2. TECHNICAL SECTION 

2.2.1. OPENEHR 

2.2.1.1. DIRECTION 
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A key phrase, at the core of the openEHR methodology, helped to cement ÔÈÅ ÁÕÔÈÏÒȭÓ 

direction towards a dissertation focused on investigating the role of clinicians in the 

modeling process: 

Ȱ)Ô ÉÓ ÉÍÐÏÒÔÁÎÔ ÔÏ ÉÎÖÏÌÖÅ ÃÌÉÎÉÃÉÁÎÓ ÉÎ ÔÈÅ ×ÏÒË ÏÆ ÒÅÑÕÉÒÅÍÅÎÔÓ ÓÅÔÔÉÎÇȢ  %ÖÁÌÕÁÔÉÏÎÓ ÏÆ 

electronic health record systems show consequÅÎÔÌÙ ÔÈÁÔ ÔÈÉÓ ÉÓ Á ÃÏÒÅ ÐÁÒÔ ÆÏÒ ÓÕÃÃÅÓÓȱ 

(Van Gennip and Talmon, 1995, Hovenga, 2010) 

2.2.1.2. PRINCIPLE 

OpenEHR developed as a result of more than 20 years of international research, 

implementations and projects such as the Good European Health Record (GEHR) (Leslie, 

2014).  The GEHR aimed to develop: ((Ingram, 1995, Kalra, 1994) 

¶ ȰÁ ÍÏÄÅ) ÁÒÃÈÉÔÅÃÔÕÒÅ ÆÏÒ ÃÏÍÐÕÔÅÒÉÓÅÄ ÈÅÁÌÔÈ ÒÅÃÏÒÄÓ ÁÃÒÏÓÓ %ÕÒÏÐÅȱ  

¶ ȰÃÁÐÁÂÌÅ ÏÆ ÏÐÅÒÁÔÉÎÇ ÏÎ Á ×ÉÄÅ ÖÁÒÉÅÔÙ ÏÆ ÃÏÍÐÕÔÅÒ ÈÁÒÄ×ÁÒÅÓȱ  

¶ ȰÁÂÌÅ ÔÏ ÃÏÍÍÕÎÉÃÁÔÅ ×ÉÔÈ ÍÁÎÙ ÄÉÆÆÅÒÅÎÔ ÉÎÆÏÒÍÁÔÉÏÎ ÓÙÓÔÅÍÓȱ  

! ÆÕÎÄÁÍÅÎÔÁÌ ÐÒÉÎÃÉÐÌÅ ÏÎ ×ÈÉÃÈ ÏÐÅÎ%(2 ÈÁÓ ÂÅÅÎ ÅÓÔÁÂÌÉÓÈÅÄ ÉÓ ÔÈÁÔ ÔÈÅ ȰÃÏÒÅ 

ÃÏÍÐÏÎÅÎÔȡ ȬÃÌÉÎÉÃÁÌ ÉÎÆÏÒÍÁÔÉÏÎȭ ÍÕÓÔ be developed ×ÉÔÈ ÃÌÉÎÉÃÉÁÎ ÉÎÖÏÌÖÅÍÅÎÔȱ 

(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 

ÁÐÐÒÏÁÃÈ ÉÓ ÆÏÕÎÄÅÄ ÏÎ ÔÈÅ ÐÒÉÎÃÉÐÌÅ ÔÈÁÔ ȰÄÏÍain specialists can model their own 

ÉÎÆÏÒÍÁÔÉÏÎ ÁÎÄ ×ÏÒËÆÌÏ×Óȱ (Heard and Beale, 2014). 

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, 2003)ȟ ÓÅÐÁÒÁÔÅÓ ÔÈÅ ȰËÎÏ×ÌÅÄÇÅ ÁÎÄ 

ÉÎÆÏÒÍÁÔÉÏÎ ÌÅÖÅÌÓ ÉÎ ÉÎÆÏÒÍÁÔÉÏÎ ÓÙÓÔÅÍÓȱ (Beale, 2002).  This creates a technical layer, 

called the Reference model, which can be largely ignored by the clinician, who instead 

needs only focus on creating models of the clinical concepts with which they are 

ÆÁÍÉÌÉÁÒȢ  !Î ÏÖÅÒÁÒÃÈÉÎÇ ÒÅÆÅÒÅÎÃÅ ÍÏÄÅÌ ȰÇÕÉÄÅÓ ÓÙÓÔÅÍ ÄÅÖÅÌÏÐÍÅÎÔȱ ×ÈÉÌÅ 

ȰÁÒÃÈÅÔÙÐÅÓ ÄÅÆÉÎÅ ÃÌÉÎÉÃÁÌ ÃÏÎÔÅÎÔȱ (Goossen et al., 2010).  Rather than constantly 

defining clinical information for a particular circumstance, archetypes enable the 

ÄÅÓÃÒÉÐÔÉÏÎ ÏÆ ÃÌÉÎÉÃÁÌ ÃÏÎÃÅÐÔÓ ÔÈÁÔ ȰÙÏÕ ÏÎÌÙ ×ÁÎÔ ÔÏ ÄÅÆÉÎÅ ÏÎÃÅȱ (Beale, 2013).   

In practical terms, an archetype is a maximal dataset that describes all the components 

of one clinical concept, for example blood pressure, that might ever be required to 
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describe that clinical concept, from any clinical point-of-view (Madsen et al., 2010, 

Ingram and Arikan, 2013).  It is imagined that a large library of archetypes will 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 concepts (Freriks, 2009).   

Templates are a means of capturing constrained elements of multiple archetypes in a 

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

widespreÁÄ ÓÔÁÎÄÁÒÄÉÓÁÔÉÏÎ ÉÓ ÅÎÁÂÌÅÄ ÉÎ Á ÍÁÎÎÅÒ ÔÈÁÔ ȰÈÁÓ ÓÐÅÃÉÆÉÃÁÌÌÙ ÂÅÅÎ ÄÅÓÉÇÎÅÄ 

for clinicians to create the archetypes that capture their clinical recording requirements 

and workflow ɀ ÅÆÆÅÃÔÉÖÅÌÙ ÓÈÁÐÉÎÇ ÔÈÅÉÒ Ï×Î %(2 ÓÙÓÔÅÍÓȱ (Madsen et al., 2010). 

Archetypes and templates are stored in a repository called the Clinical Knowledge 

Manager (Beale, 2013) (Figure 2) that is linked to a social network  of clinical modelers.  

This is openly available and creates an environment that enables re-use of conceptual 

models or adaptation of existing content for differing circumstances.  It also enables 

online collaboration to curate content, to share experience and improve quality of 

ÃÌÉÎÉÃÁÌ ÃÏÎÔÅÎÔ ÍÏÄÅÌÓȱ (openEHR organisation, 2014). 

Figure 2 A screenshot of the openEHR Clinical Knowledge Manager  

 

2.2.1.3. THE PROBLEM 

While there are numerous descriptions of the conceptual model that openEHR enables, 

ȰÎÏÔ ÍÁÎÙ ÐÕÂÌÉÃÁÔÉÏÎÓ ÆÏÃÕÓ ÏÎ ÔÈÅ ÄÅÖÅÌÏÐÍÅÎÔ ÏÆ ÁÒÃÈÅÔÙÐÅÓȱ (Braun et al., 2014, 
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Santos et al., 2012).  Furthermore, the description of real-world implementations of 

openEHR in the literature suggests that the process is burdensome: 

¶ )Ô ÒÅÑÕÉÒÅÄ ρπ ÍÏÎÔÈÓ ÔÏ ÃÒÅÁÔÅ ςπ ÁÒÃÈÅÔÙÐÅÓ ȰÂÙ Á ÃÌÉÎÉÃÁÌ ÔÅÁÍ coordinated by 

ÔÈÒÅÅ ÈÅÁÌÔÈ ÐÒÏÆÅÓÓÉÏÎÁÌÓ ÁÎÄ ÏÎÅ ÓÙÓÔÅÍÓ ÁÎÁÌÙÓÔȱ ×ÈÏ ×ÅÒÅ ȰÓÕÐÐÏÒÔÅÄ ÂÙ 

ÁÒÏÕÎÄ σπ ÈÅÁÌÔÈ ÐÒÏÆÅÓÓÉÏÎÁÌÓȱ ȰÁÎÄ υ ÓÙÓÔÅÍÓ ÁÎÁÌÙÓÔÓȱ (Santos et al., 2012). 

¶ Ȱ!ÒÃÈÅÔÙÐÅ ÄÅÓÉÇÎ ÁÎÄ ÖÁÌÉÄÁÔÉÏÎ ÃÁÎ ÂÅ ÔÉÍÅ-consuming due to the lack of both 

ÄÏÍÁÉÎ ÅØÐÅÒÔÉÓÅ ÁÎÄ ÍÏÄÅÌÌÉÎÇ ÅØÐÅÒÉÅÎÃÅȱ (Braun et al., 2014). 

¶ ȰÉÍÍÁÔÕÒÅ ÍÏÄÅÌÌÉÎÇ ÓÕÐÐÏÒÔ ÔÏÏÌÓȟ ÄÉÆÆÉÃÕÌÔÉÅÓ ÉÎ ÄÅÆÉÎÉÎÇ ÈÉÇÈ-quality 

archetypes and the problem of overlapping archetypesȱ ÉÎ a process that is 

ȰÔÉÍÅ-ÃÏÎÓÕÍÉÎÇȱ (Späth and Grimson, 2011). 

One source proposed an extremely useful guide to archetype development, including 

how they should be validated by the wider CKM community (reproduced in Figure 3) 

(Leslie, 2008), in addition to providing an excellent archetype 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 same author, at Á ÌÁÔÅÒ ÓÔÁÇÅȟ ÄÏÅÓȟ ÈÏ×ÅÖÅÒȟ ÄÅÓÃÒÉÂÅ ÔÈÅ ÎÅÅÄ ÔÏ ȰÅÎÇÁÇÅ 

broadly with a wide range of domain experts - especially clinicians and any individuals 

or organisations who might potentially use the data for secondary purpose - at the time 

of reviewing and agreeing that an archetype is ready for use and publication to be 

ÉÎÃÌÕÓÉÖÅ ÏÆ ÁÌÌ ÒÅÑÕÉÒÅÍÅÎÔÓȱ (Leslie, 2012). 
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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 data element  

Concept name Is this appropriate?  

Data - data elements   

Are these complete?  

Is there any content missing?  

Are the datatypes appropriate?  

Data - normal statements   

Should normal statements be included in this archetype?  

If present, are the normal statements appropriate?  

What normal statements should be added?  

Events  

Should any event be available?  

Are the specific point-in-time or interval events appropriate?   

What specific events should be added?  

Are events present that only apply in limited use cases and should be left to a template? 

Metadata   

Check completion and correctness of: 

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

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

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

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

¶ References 

¶ Keywords 

¶ Primary Author 

¶ 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. 

Slots 

Are the slots named appropriately?  

Are the ITEM archetypes selected as inclusions correct?  

Are the ITEM archetypes selected as exclusions correct?  

State 

Are the State data elements appropriate?  

Are the assumed values correct?  

What other data elements should be added? 

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
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In his thesis, (Corrigan, 2010) proposes an extremely useful archetype and template 

design methodologies that takes into account a number of other methodologies 

described in the literature, in addition to his own research.  The summarised versions of 

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

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

 

 

 

 

9. Publish newly created archetypes

8. Document archetype design

7. Create templates

6. Model new archetypes

5. Data model the clinical domain

4. Map the derived clinical concepts to existing archetypes

3. Merge related individual clinical items to single archetype clinical concepts

2. Determine all clinical items in the domain

1. Document the process flows for the domain

Summarised Archetype Design Methodology
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Figure 5 Detail of Step 6 In the summarised archetype design m ethodology (Corrigan, 2010)  

 

Enter the main 
data attributes 
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choosing 
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to each data 
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such as 
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Preview the 
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interface to 
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archetype 
design and 

completeness

Build the archetype

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

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

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

Identify the archetype class (or type)

Research the clinical concept

6. Model New Archetypes



 23 

Figure 6 Summarised template d esign methodology  (Corrigan, 2010)  

 

Corrigan, (2010), despite successfully generating these methodologies from practical 

implementations of openEHR, raises 2 significant points:  

¶ Ȱ)Ô ÉÓ Á ÆÕÎÄÁÍÅÎÔÁÌ ÑÕÅÓÔÉÏÎ ÁÓ ÔÏ ×ÈÅÔÈÅÒ ×ÏÒËÉÎÇ ÃÌÉÎÉÃÉÁÎÓ ÈÁÖÅ ÔÈÅ ÔÉÍÅȟ ÔÈÅ 

data modeling skills and the wish or desire to be involved in an area that has 

ÔÒÁÄÉÔÉÏÎÁÌÌÙ ÂÅÅÎ ÁÎ )4 ÓËÉÌÌÓ ÁÒÅÁȢȱ 

9. Generate third party code

8. Generate forms

7. Clone repeating items

6. Enable required attributes of each archetype

5. Enable required archetypes in composition

4. Add compositions to template

3. Build Composition/Section archetypes to organise archetype structure

2. Identify the archetypes required for each template

1. Identify the templates of data required

Summarised Template Design Methodology
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¶ Ȱ4ÈÅ ÄÅÓÉÇÎ ÍÅÔÈÏÄÏÌÏÇÉÅÓ ÆÏÒ ÁÒÃÈÅÔÙÐÅÓ ÁÎÄ ÔÅÍÐÌÁÔÅÓ Óuggested in this study 

are only a starting point for consolidating the multiple sources of information 

ÃÕÒÒÅÎÔÌÙ ÁÖÁÉÌÁÂÌÅ ÉÎ Á ÍÏÒÅ ÃÏÈÅÒÅÎÔ ÍÁÎÎÅÒȢȱ 

2.2.1.4. OPENEHR REFLECTION 

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

facilitate the development of clinically focused information models.  However, the 

ÃÏÍÐÌÅØÉÔÙ ÏÆ ÔÈÅ ÍÅÔÈÏÄÏÌÏÇÉÅÓ ÒÁÉÓÅÄ ÓÉÇÎÉÆÉÃÁÎÔ ÃÏÎÃÅÒÎÓ ÉÎ ÔÈÅ ÁÕÔÈÏÒȭÓ ÍÉÎÄ 

regarding the feasibility of developing the skills to become a clinical modeler, 

particularly i n the context of a real-world  scenario.  To assess how the author might 

ÉÎÖÅÓÔÉÇÁÔÅ ÔÈÉÓ ÆÕÒÔÈÅÒȟ ÔÈÅ ÁÕÔÈÏÒȭÓ professional work was examined from the 

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

practice. 

2.3. CLINICAL SECTION 

2.3.1. CLINICAL BACKGROUND 

The author is in the latter stages of training to become a consultant dermatologist.  

During training the author developed a significant interest in health information 

technology, initially with a focus on the development of modular electronic health 

records for dermatology.  Limited satisfaction with existing systems prompted the 

author to focus on dermatology user expectations and requirements (Wall et al., 2014).  

The author also developed an interest in medical error and how systems might be 

developed to protect against this (Wall et al., 2015).  Both interests ultimately lead the 

author towards the area of patient registries.   

2.3.2. PATIENT REGISTRIES 

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

guidance document, Ȱ2ÅÇÉÓÔÒÉÅÓ ÆÏÒ %ÖÁÌÕÁÔÉÎÇ 0ÁÔÉÅÎÔ /ÕÔÃÏÍÅÓȡ ! 5ÓÅÒȭÓ 'ÕÉÄÅȱȡ 

ȰÁ ÐÁÔÉÅÎÔ ÒÅÇÉÓÔÒÙ ÉÓ ÁÎ ÏÒÇÁÎÉÚÅÄ ÓÙÓÔÅÍ ÔÈÁÔ ÕÓÅÓ ÏÂÓÅÒÖÁÔÉÏÎÁÌ ÓÔÕÄÙ ÍÅÔÈÏÄÓ ÔÏ ÃÏÌÌÅÃÔ 

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 

ÒÅÇÉÓÔÒÙȱ  
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Patient registries are increasingly being viewed as a valuable means of capturing 

accurate health information that can facilitate the delivery 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 2000-2009, with a saving of $140 million in costs 

(The Lancet, 2011).  

Such success 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 produced the guidance document noted 

above (Gliklich et al., 2014) with respect to registry best practice, in addition to creating 

a Registry of Patient Registries (Agency for Healthcare Research and Quality, 2014). 

In the EU, the previously noted PARENT ÉÓ ȰÁ ÊÏÉÎÔ %5 ÁÎÄ -ÅÍÂÅÒ 3ÔÁÔÅÓ ÒÅÓÐÏÎÓÅ ÔÏ 

poor cross-bÏÒÄÅÒ ÁÖÁÉÌÁÂÉÌÉÔÙ ÏÆ ÈÅÁÌÔÈ ÄÁÔÁ ÆÏÒ ÐÕÂÌÉÃ ÈÅÁÌÔÈ ÁÎÄ ÒÅÓÅÁÒÃÈȱȢ  )Ô ÁÉÍÓ ÔÏ 

ÄÅÌÉÖÅÒ ȰÒÅÃÏÍÍÅÎÄÁÔÉÏÎÓ ÁÎÄ ÔÏÏÌÓ ÆÏÒ ÉÍÐÌÅÍÅÎÔÁÔÉÏÎ ÏÆ ÉÎÔÅÒÏÐÅÒÁÂÌÅ ÁÎÄ ÃÒÏÓÓ-

ÂÏÒÄÅÒ ÅÎÁÂÌÅÓ ÐÁÔÉÅÎÔ ÒÅÇÉÓÔÒÉÅÓȱ (PARENT, 2015) ×ÉÔÈ ÔÈÅ ÁÉÍ ȰÔÏ ÒÁÔÉÏÎÁÌÉÚÅ ÁÎÄ 

harmonize their development and goÖÅÒÎÁÎÃÅȱ ɉ-ÅÇÌÉé ÅÔ ÁÌȢȟ ςπρςɊ.  This group has 

created a pilot  Registry of Registries, similar to the AHRQ (PARENT (PAtient REgistries 

iNiTiative), 2014). 

Within Ȱmethodological guidelines and recommendations for efficient and rational 

ÇÏÖÅÒÎÁÎÃÅ ÏÆ ÐÁÔÉÅÎÔ ÒÅÇÉÓÔÒÉÅÓȱ, that PARENT are producing, currently in advanced 

draft format  to which the author is contributing, openEHR has been identified as a 

healthcare information modeling process that is of significant relevance to enabling the 

development of state-of-the-art interoperable registries. 

In the area of rare disease, ÐÁÔÉÅÎÔ ÒÅÇÉÓÔÒÉÅÓ ÈÁÖÅ ÂÅÅÎ ÄÅÓÃÒÉÂÅÄ ÁÓ ȰÔÈÅ ÂÅÓÔ ×ÁÙ ÏÆ 

pooling data to achieve a sufficient sample size for epidemiological and/or clinical 

ÒÅÓÅÁÒÃÈȱ (Posada et al., 2014).  As a result, ÔÈÅ %5 ÈÁÓ ÆÕÎÄÅÄ ÔÈÅ %0)2!2% ÐÒÏÊÅÃÔ ȰÔÏ 

improve standardisation and data comparability among patient registries and to 

ÓÕÐÐÏÒÔ ÎÅ× ÒÅÇÉÓÔÒÉÅÓ ÁÎÄ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎÓȱ (Taruscio et al., 2014) within the rare 

disease domain. 

2.3.3. CLINICAL BACKGROUND CONTINUED 

Patient organisations have also recognised the value of supporting patient registries.  

One such group is the Irish Skin Foundation, a charity formed in 2011, ×ÉÔÈ Á ÍÉÓÓÉÏÎ ȰÔÏ 

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 affected by skin disease in Ireland, their families and their 

ÃÁÒÅÒÓȱ (Irish Skin Foundation, 2015).  A two-year research fellowship was offered to 

the author, to assess: 

¶ Whether the establishment of a national registry of skin disease was advisable in 

Ireland 

¶ If advisable, how development should proceed 

The author conducted an extensive literature review and an on-going stakeholder 

consultation that has involved in excess of 200 individuals 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 developed to 

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 development, are: 

¶ Atopic dermatitis 

¶ 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 million.   Significantly, in 

many areas of the world the incidence is rising (Williams et al., 2008).  Considerable 

itching can result in atopic dermatitis, resulting in a significant impact on quality of life 

(Hay et al., 2015)ȟ ÒÅÓÕÌÔÉÎÇ ÉÎ ÅÃÚÅÍÁ ÂÅÉÎÇ ÔÈÅ ȰÌÅÁÄÉÎÇ ÃÁÕÓÅ ÏÆ ÓËÉÎ ÃÏÎÄÉÔÉÏÎ 

disability -adjusteÄ ÌÉÆÅ ÙÅÁÒÓȱ (Hay et al., 2014).  In fact, the economic burden associated 

×ÉÔÈ ÅÃÚÅÍÁ ÉÓ ȰÃÏÍÐÁÒÁÂÌÅ ×ÉÔÈ ÔÈÁÔ ÏÆ ÁÓÔÈÍÁȱ (Williams et al., 2008, Verboom et al., 

2002) and, in the case of moderate to severe disease iÎ ÃÈÉÌÄÒÅÎȟ ÉÔ ȰÉÓ ÇÒÅÁÔÅÒ ÔÈÁÎ ÔÈÁÔ 

ÏÆ ÔÈÅ ÃÁÒÅ ÏÆ ÃÈÉÌÄÒÅÎ ×ÉÔÈ ÔÙÐÅ ρ ÄÉÁÂÅÔÅÓ ÍÅÌÌÉÔÕÓȱ (Williams et al., 2008, Kemp, 2003).   

7ÈÉÌÅ ÔÈÅ ÁÕÔÈÏÒȭÓ ÒÅÓÅÁÒÃÈ ÓÕÐÅÒÖÉÓÏÒȟ 0ÒÏfessor Alan Irvine, is a well-recognised 

expert in the field of atopic dermatitis internationally, and AD was to represent the main 
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focus of the ISFȭÓ initial skin disease registry project, the project required the 

coordination of a number of work streams and groups.  This complexity introduced 

significant uncertainty and risk, considered too great to rely on for the purpose of 

ÓÕÐÐÏÒÔÉÎÇ ÔÈÅ ÁÕÔÈÏÒȭÓ project.  As such, an additional domain area and project were 

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

The term epidermolysis bullosa (EB) encompasses a group of predominantly genetically 

inheri ted, 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 patients describing it ÁÓ Ȱeasily the most debilitating and 

ÄÅÖÁÓÔÁÔÉÎÇ ÄÉÓÅÁÓÅ ) ÈÁÖÅ ÅÖÅÒ ÓÅÅÎȱ (DEBRA Ireland, 2014).   

A rare disease is defined, 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 of distinct rare diseases numbers in the 

order of 5000 ɀ 8000, meaning that it is estimated that between 27-36 million, or 6-5% 

of the population of Europe are affected (Commission of the European Communities, 

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

As a group, rare disease organisations have been extraordinarily well organised, and 

have achieved significant representation at an EU level (Commission of the European 

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

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

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

are an essential means to realise this, as is evident in a number of documents, including 

ÉÎ ÔÈÅ Ȱ.ÁÔÉÏÎÁÌ 2ÁÒÅ $ÉÓÅÁÓÅ 0ÌÁÎ ÆÏÒ )ÒÅÌÁÎÄȱ (Department of Health, 2014). 

A literature review identified that a number of registries and databases have been 

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

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

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

skin disease, has provided new insights into best practice.  The EPIRARE (European 

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

×ÈÏ ÁÃËÎÏ×ÌÅÄÇÅÄ ȰÔÈÅ ÒÅÌÅÖÁÎÃÅ ÏÆ ÒÅÇÉÓÔÒÉÅÓ ÁÓ ËÅÙ ÉÎÓÔÒÕÍÅÎÔÓ ÆÏÒ ÄÅÖÅÌÏÐÉÎÇ ÒÁÒÅ 

disease (RD) clinÉÃÁÌ ÒÅÓÅÁÒÃÈȟ ÉÍÐÒÏÖÉÎÇ ÐÁÔÉÅÎÔ ÃÁÒÅ ÁÎÄ ÈÅÁÌÔÈ ÓÅÒÖÉÃÅ ɉ(3Ɋ ÐÌÁÎÎÉÎÇȱ 

(Taruscio et al., 2014)Ȣ  4ÈÅ %0)2!2% ÐÒÏÊÅÃÔ ÁÉÍÅÄ ÔÏ ȰÉÍÐÒÏÖÅ ÓÔÁÎÄÁÒÄÉÚÁÔÉÏÎ ÁÎÄ 

data comparability among patient registries and to support new registries and data 

ÃÏÌÌÅÃÔÉÏÎÓȱ (Taruscio et al., 2014)    

As a result of this available guidance, in addition to the PARENT project 

recommendations, and in the context of the significant efforts that have previously 
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occurred, the author proposed that 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 the context of the global openEHR movement.   

The value in following this path was strengthened by prior research and professional 

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

Epidermolysis Bullosa Research Association Ireland) and DEBRA International.  

Excellent support was offered to support ÔÈÅ ÁÕÔÈÏÒȭÓ ÁÎÄ ÔÈÅ )3&ȭÓ ÐÌÁÎÓ ÔÈÒÏÕÇÈ the 

facilitation of the development of networks and relationships with key EB figures and 

the provision of resources in the form of advice and assistance. 

2.4. SUMMARY (DISCUSSION AND REFLECTION) 

(O)penEHR demonstrated a remarkable opportunity to enable a clinician to develop 

information models, however, how realistic it was to expect clinicians to engage in this 

process was in question.  The aÕÔÈÏÒȭÓ ÂÁÃËÇÒÏÕÎÄ ÐÒÅÓÅÎÔed a significant opportunity 

to explore how one clinician might, facilitated by opportunities that had arisen from his 

professional and research background, learn to become a clinical modeler.  In addition, 

the context in which the author would do so; the development of a patient registry to be 

designed to be used internationally, provided a further opportunity to examine the use 

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

a number of significant EU projects and the involvement of an international rare disease 

community.   

!ÌÔÈÏÕÇÈ ÔÈÅ ÁÕÔÈÏÒȭÓ ËÎÏ×ÌÅÄÇÅ ÁÎÄ ÔÈÅ ÌÉÔÅÒÁÔÕÒÅ ÒÅÖiew conducted during this 

project suggested that development of a patient registry would be a difficult and risky 

use case, the author believed that it was vital to conduct this project in 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 real-world example, the author believed that his 

research was more likely to encounter the demands that other potential clinical 

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

2.5. PLAN 
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The next chapter identifies how a methodology was chosen that enabled the author to 

conduct research, while learning to become a clinical modeler in a real-world 

environment. 

 

 



 32 

CHAPTER 3. METHODOLOGY & PRELIMINARY 

PLAN 

3.1. AIMS AND REQUIREMENTS 

The general research concept underlying this thesis is whether it is feasible to expect a 

clinician to learn to use the openEHR approach to successfully model artifacts in a 

manner that can make a meaningful contribution to the development of a real-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 enable the 

author to identify and develop datasets that could be modeled using an openEHR 

methodology. 

2. A domain with sufficient scope to enable the breadth of skills required by a 

clinical modeler to be experienced.  4ÈÅ ÌÉÔÅÒÁÔÕÒÅ ÁÎÄ ÔÈÅ ÁÕÔÈÏÒȭÓ ÅØÐÅÒÉÅÎÃÅ 

recognise that the creation of all artifacts required to develop a fully 

implemented registry is unfeasible in the context of this project.  Similar to 

#ÏÒÒÉÇÁÎȭÓ (2010) thesis approach, the author will therefore aim to model a 

selection of artifacts.  The reasoning behind the selection of these artifacts is 

explained at the relevant stages of this thesis.   

To achieve this, a considerable degree of practical work and network building was 

expected to be required, which facilitated the development of an initial project plan 

(Figure 8).   
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Figure 8 Initial project  plan  

 

3.2. EXPLORATION OF POSSIBLE METHODOLOGIES 

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

expected to be required: 

3.2.1. QUANTITATIVE AND QUALITATIVE 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. PROTOTYPE METHODOLOGY: 

An element of a rapid application development methodology (Beynon-Davies et al., 

1999, Martin, 1991) was expected to be required to facilitate creation of openEHR 

artifacts with graphical user interface (GUI) tools. 

3.2.3. OVERARCHING METHDOLOGY 

Ultimately, however, an overarching methodology was felt to be required that would 

enable the author to develop a skill set in: 

¶ An area he has relatively little experience with,  

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

Identification of a sub-ÓÅÔ ÏÆ ÄÁÔÁÓÅÔÓ ÔÈÁÔ ÍÉÇÈÔ ÂÅ ÍÏÄÅÌÅÄ ÉÎ ÏÐÅÎ%(2 ÕÓÉÎÇ #ÏÒÒÉÇÁÎȭÓ 
methodology (2010)

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

Identification of best registry development guidance

Initial Project Plan
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¶ A use case that may be subject to the significant unpredictability expected as 

new networks are formed.   

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

iteratively evaluate the evolution of the project and make changes to the research plan 

as required.  

3.2.3.1. ACTION-RESEARCH 

!ÃÔÉÏÎ ÒÅÓÅÁÒÃÈ ÉÓ ÄÅÓÃÒÉÂÅÄ ÁÓ ȰÃÒÉÔÉÃÁÌ ÁÎÄ ɉÓÅÌÆ-critical) collaborative inquiry by 

reflective practitioners 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 continual professional developmentȱ (Zuber-Skerritt, 1996, Koshy 

et al., 2010) 

Action research was chosen as the research methodology for this project as the author 

believes that the concept of problem solving through collaborative practical exploration 

and critical reflection mirrors t he question posed in this project, which is fundamentally 

one of understanding how a clinician might become 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 rapidly 

developed solutions and deviations from a proposed plan.  

4ÈÅ ÁÕÔÈÏÒ ÃÏÍÂÉÎÅÄ ÁÓÐÅÃÔÓ ÏÆ 3ÔÉÎÇÅÒȭÓ ,ÏÏËȟ 4ÈÉÎËȟ !ÃÔ &ÒÁÍÅ×ÏÒË (Stringer, 2013) 

and a methodology presented by (Koshy et al., 2010) to develop the approach outlined 

in the introduction of this thesis, which is repeated here for convenience (Figure 9). 

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

combined or omitted in some cycles where required. 
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Figure 9 Action Research ÍÅÔÈÏÄÏÌÏÇÙ ÕÓÅÄ ÉÎ ÔÈÅ ÁÕÔÈÏÒȭÓ ÐÒÏÊÅÃÔ 

 

 

As a means to clarify this process, an Action Research Planning Sheet (Koshy et al., 

2010) was adapted and utilised to facilitate aspects of this project.  An example 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: 

¶ A reflective diary relating to work conducted kept in Word format (no example 

given due to considerable quantity of material that would require 

anonymisation). 

¶ A reflective log kept in Excel format (example included in Appendix B) 

¶ Notes of conversations and meetings relating to the project using online note 

taking software. 

Guidance was taken following a review of the literature  in this regard (Janesick, 1999, 

Study and Learning Centre, 2012, Koshy et al., 2010).  Templates suggested for 

developing a reflective journal were also adapted ÆÏÒ ÔÈÅ ÁÕÔÈÏÒȭÓ ÐÕÒÐÏÓÅÓ (Jepson, 

Final cycle

January - July 2015

Review project Generate conclusions Generate report

Repeat cycles

November 2014 - June 2015

Evaluate work or 
evidence

Discuss and Reflect Plan work Describe work

Initiation

August - December 2014

Identify subject
Literature 

review
Discuss and 

reflect
Plan work Describe work
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2013, Selvester and Rich, 2008).  7ÈÉÌÅ ÉÔ ×ÁÓ ÉÎÉÔÉÁÌÌÙ ÔÈÅ ÁÕÔÈÏÒȭÓ ÉÎÔÅÎÔÉÏÎ ÔÏ code the 

materials, the quantity of materials generated made this unfeasible as the project 

progressed. 

Finally, the author identified  questions proposed by Koshy et al (2010) that could be 

used to conduct an action research reflective discussion in the evaluation of the project 

outcomes (Chapter 5.2) (Figure 10). 

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

 

  

What are the limitations of the project?

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

What are the major lessons learnt?

What knowledge has been generated?

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

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

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

Outcomes evaluation
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3.3. INITIAL PROJECT PLAN 

With a problem and context elaborated following a literature review and an overarching 

methodology identified, the next chapter identifies the sequence in which the author 

aimed to proceed with implementing the steps in the initial project  plan (Figure 8).  
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CHAPTER 4. RESEARCH IMPLEMENTATION 

Figure 11 reproduces the research methodology used for this project, with the research 

implementation component shaded in green.  There is some overlap with the initiation 

phase, which was expected.  The aim of the repeat cycles was to enable the author to 

gradually develop as a clinical modeler, while producing artifacts that could be 

validated, as a means to demonstrate that the author had successfully produced artifacts 

that contributed to the development of a patient registry.  There is some overlap of 

themes as new understanding enables the author 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 by the 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  

  

Final cycle

January - July 2015

Review project Generate conclusions Generate report

Repeat cycles

November 2014 - June 2015

Evaluate work or 
evidence

Discuss and Reflect Plan work Describe work

Initiation

August - December 2014

Identify subject
Literature 

review
Discuss and 

reflect
Plan work Describe work
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4.1. CYCLE 1 ɀ DATA ELEMENTS FOR AN EB 

REGISTRY 

4.1.1. CYCLE 1 ɀ EVALUATION OF WORK AND EVIDENCE 

Figure 12 reproduces the 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  

 

The literature review from the initiation phase of this project identified that the PARENT 

project supports an openEHR approach to registry development.  Given that the chosen 

domain for development of openEHR artifacts is the rare disease EB, the EPIRARE 

project is assessed in more detail here to establish whether there are any obvious 

datasets to begin development of.  

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

Identification of a sub-ÓÅÔ ÏÆ ÄÁÔÁÓÅÔÓ ÔÈÁÔ ÍÉÇÈÔ ÂÅ ÍÏÄÅÌÅÄ ÉÎ ÏÐÅÎ%(2 ÕÓÉÎÇ #ÏÒÒÉÇÁÎȭÓ 
methodology (Corrigan, 2010)

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

Identification of best registry development guidance

Project Development
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4.1.1.1. EPIRARE DATA ELEMENTS 

The EPIRARE project ÇÁÔÈÅÒÅÄ Á ÒÁÎÇÅ ÏÆ ÓÔÁËÅÈÏÌÄÅÒÓȭ ÉÎÐÕÔ and incorporated findings 

from previous projects to develop a list of indicators that would be required in the rare 

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

monitoring (Taruscio et al., 2014).  Data required to compute these variable were then 

identified and organisÅÄ ÉÎÔÏ ȰÄÁÔÁ ÅÌÅÍÅÎÔÓ ÃÏÍÍÏÎ ɉ#$%Ɋ ÔÏ ÁÌÌ ÒÁÒÅ ÄÉÓÅÁÓÅÓȱ 

(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.)  

 

EPIRARE studies identified that a number of these elements should be considered 

ÍÁÎÄÁÔÏÒÙ ÔÏ ÆÁÃÉÌÉÔÁÔÅ ȰÂÅÓÔ ÕÓÅ ÏÆ ÒÅÇÉÓÔÒÙ ÄÁÔÁȱ (Vitozzi et al.).   Many of these are 

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 Demographics (Figure 14).  



 41 

Figure 14 Clinical Knowledge Manager Demographics project screenshot  

 

 

4.1.2. CYCLE 1 DISCUSS AND REFLECT 

As noted in the methodology, building all artifacts required to enable the development 

of a real-world patient registry was considered unfeasible in the context of this project 

ÁÎÄ ÔÈÅ ÁÕÔÈÏÒȭÓ ÉÎÅØÐÅÒÉÅÎÃÅȢ  !Ó ÓÕÃÈȟ Á ÓÅÌÅÃÔÉÏÎ ÏÆ ÁÒÔÉÆÁÃÔÓ would be required.  On 

reflection, the generation of new artifacts was considered more benefÉÃÉÁÌ ÔÏ ÔÈÅ ÁÕÔÈÏÒȭÓ 

development as a clinical modeler.   

Of ÔÈÅ %0)2!2% #$%Óȟ ȰDiagnosisȱ was identified as a useful area to model, in this case 

focused on EB, for a number of reasons: 

¶ It would enable the author to examine how terminology and openEHR interact. 

¶ The classification of EB is complicated and would require input from numerous 

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 diagnosis, further 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. 










































































































































































































































































































