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BACKGROUND 



The Current Information System 
Landscape in Healthcare 

Electronic Health Records (EHRs)  

25% - 40% of physicians daily workload 

Proprietary data models for each hospital 

> 1000 documentation forms per hospital 
  with uncontrolled redundancy 
 

Research documentation (EDC) 

Large and increasing amount of CRFs per study: 
   55 pages (1999-2002)  => 180 pages (2003-2006) 

Large overlap with routine documentation, 
   especially to exclude adverse events 

 
 



Medical Data Models: 
A LARGE-Scale Problem 

Disease-specific: ICD-10: ~13.300 diagnoses 
 

Complex vocabulary: ~300.000 terms (SNOMED) 
 

Language specific: EHR in the local language 
 

EHR-specific: >800 EHR-products in Europe 
 

Trial-specific: ~ 210.000 trials 
  with >1000 data items per trial 

 
 
 
 



Medical Data Models 
are complex and heterogeneous … 

and >99% are secret !!! 



>99% of Medical data models are secret 

31.05.2016 



Semantic Annotation for Data Integration: 

Concepts 

Attribute name NOT sufficient for data integration: 

Example “size”: 

Body height, Tumor diameter or Foot size ? 
 

=> Semantic code provides clarity,  

     e.g. Body height C0005890 
 



Semantic annotation for data integration: 

Permissible values 

Data type is NOT sufficient for data integration: 

Example “size”, data type FLOAT: 

Unit m, cm or mm? 

 

Unit must be provided,  

 e.g. UCUM: m 

 

Code list is NOT sufficient for data integration: 

Example “gender”, code list “m=male, f=female” 

 

=> Semantic codes provide clarity,  

     e.g. male C0024554, female C0015780 

  

 





How many forms do exist? 

• ~ 40 items per form 

• ~ 300.000 options per item 

• ~ 1,5E171 forms: 

1.500.000.000.000.000.000.000.000.000.00

0.000.000.000.000.000.000.000.000.000.00

0.000.000.000.000.000.000.000.000.000.00

0.000.000.000.000.000.000.000.000.000.00

0.000.000.000.000.000.000.000.000.000.00

0.000.000.000.000.000.000.000 



Medical information management is a challenge 

Astronomic number of medical forms ! 

Independently developed forms are 

incompatible 

Compatible data only with form sharing 



PORTAL OF MEDICAL DATA MODELS 

(MDM) 



http://medical-data-models.org 

MDM-Trailer 

MDM Portal V3_Film.mp4
MDM Portal V3_Film.mp4
MDM Portal V3_Film.mp4


Open Medical Data Models: Goals 

Improved design of data models (Best Practice) 

Accelerated development of documentation forms 

Standardized forms 

Better EHR-EDC-Integration (semantic annotation) 

More efficient clinical trials 



Collaboration partners 













http://Medical-Data-Models.org 
Largest public portal for medical forms worldwide 

Contents: Focus on oncology forms 

  ~6.300 Forms / 180.000 data elements 

  Pediatric oncology (GPOH): Ewing, EWOG MDS 2006, 
    EWOG SAA 2010, CWS 2007-HR, SIOP CNS GCT II 

  Leukemia: CML TIGER, AML-AZA 

 
Semantic annotations: 
  UMLS, SNOMED, MedDRA, LOINC codes 
 
CDISC ODM-Editor 



http://Medical-Data-Models.org 

• Keyword search (MeSH, multilingual) 

• Download formats: 

• PDF 

• Excel, CSV 

• ODM 

• REDCap 

• CDA 

• FHIR 

• SQL 

• SPSS, R 

 

• Upload of new forms by users 

 



Contents: Time course 

[Dugas et al., Database 2016, PMID 26868052] 



Frequent keywords 



Frequency distribution of UMLS codes: 

„long tail“ 



http://Medical-Data-Models.org 

• Online-Discussion of forms: 

  Comments at item-, item group- or form level 

 

• Version management 

 

• Multilingual forms:  overall > 40 languages 



ODM-Editor 





MDM-PORTAL: LIVE DEMO 
HTTP://MEDICAL-DATA-MODELS.ORG 



HANDS-ON-TRAINING 



DISCUSSION 



• Test of MDM portal: 

  download, upload, form rating & discussion, 

  what contents should be added? 

  what technical formats should be supported? 

 

• Contribute ODM forms 

 

• Test of EDC systems regarding ODM compatibility 
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