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MAIN ISSUES FOR
SUCCESS/INSUCCESS OF REGISTRIES

• Public Health VS Industry driven
• Electronic Records VS Paper Records
• Prospective VS Retrospective
• Multiple Data Sources VS Big Brother
• Open Source  VS Proprietary Software

• Interference with routine activities
• Work Load
• Maintenance
• Flexibility
• Scalability
• Statistical Analysis
• Time Delay in results availability
• Customisation for multiple constituencies
• Privacy Impact



The general objective of the project was:

to build a common European infrastructure for standardized 
information exchange in diabetes care, for the purpose of 
monitoring, updating and disseminating evidence on the 
application and clinical effectiveness of best practice 
guidelines on a regular basis

•Open Source
•Public Health oriented
•Privacy proof by design
•Fully automated

a) data collection
b) statistical analysis
c) on line report production

•Minimal maintenance needs
•Multi purpose for multiple constituencies
•Flexible and scalable (also to other NCDs)
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2. Serectrix snc (I)
3. University of Dundee (GB)
4. Joanneum Research (A)
5. NOKLUS (N)
6. Paulescu Institute (RO)
7. University of Malta (M)
8. Republic of Cyprus (CY)
9. Sahlgrenska Institute (S)
10. University of Debrecen (H)
11. Institute of Public Health (B)
12. IDF (B)
13. Adelaide Meath Hospital (IRL)
14. CBO (NL)
15. Centre Hospitalier (LUX)
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17. IMABIS Foundation (E)
18. Medical University Silesia (PL)
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Participating Institutions: 
1. Ministry of Health, Latvia
2. IDIBAPS, Spain
3. Dasman Diabetes Centre, Kuwait
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Diabetes Registers: different fruits

Research
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Types of Registers

“Population-based”

“Disease Management”

“Specialistic”
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Coordination rather than unification: 
a pragmatic model

Ingredients = Standardized 
Data

Product = Indicators

Recipe = Dictionary

Discard
Heterogeneity



The BIRO System is an open source suite of 
•integrated software tools distributed as a 
complete Linux operating system

•running on Virtual Machine: BIROX. 

•Runs on any platform (Windows, Linux, 
MacOS) = no need to change the setup of the 
local environment!

•Privacy protection by design

BIROBox is the Graphical User Interface.

• Database Engine transforms local definitions into the European BIRO format and loads 
data in the local BIRO Database;

• Statistical Engine processes the local BIRO Database and computes European BIRO 
Indicators;

• Communication Software sends data to the European server;

• Central Engine compiles results from multiple sources

BIRO System Software Integration
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BIRO Infrastructure: “Privacy by Design”
DI IORIO CT et al, J Med Ethics. 2009 Dec;35(12):753-61. 



BIRO Core EU Dataset

1. ID Patient
2. ID Centre
3. Type of Diabetes
4. Sex
5. Date of Birth
6. Date of Diagnosis
7. Episode Date
8. Smoking Status
9. N.Cigarettes (x day)
10. Alcohol Intake (g/x day)
11. Weight
12. Height
13. BMI
14. Systolic Blood Pressure
15. Dyastolic Blood Pressure
16. HbA1c
17. Creatinine
18. Microalbumin
19. Total Cholesterol
20. HDL
21. Tryglicerides
22. Eye Examination
23. Retinopathy Status
24. Maculopathy Status

25. Foot Examination
26. Foot Pulses
27. Foot vibration
28. End Stage Renal Failure
29. Renal Dialysis
30. Renal Transplant
31. Stroke
32. Foot Ulceration
33. Acute Myocardial Infarction
34. Laser
35. Hypertension
36. Blindness
37. Amputation
38. Antihypertensive Medication
39. Hypoglicaemic Drug Therapy
40. Oral Drug Therapy
41. Insulin Therapy
42. Insulin Pump Therapy
43. Average Injections (x day)
44. Self monitoring
45. Diabetes Specific Education
46. Lipid Lowering Therapy
47. Anti-platelet Therapy
48. Patient enrollment in DMP for diabetes
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BIRO Indicators (N=72)
http://www.biro-project.eu/documents/downloads/D14_4_BIRO_Monograph.pdf

Demographic Characteristics N=2)

Clinical Characteristics (N=18)

Health System (N=21)

Population (N=3)

Standardized / Risk Adjusted (N=28)

– Epidemiological (N=2)

– Process (N=16)

– Intermediate Outcomes (N=7)

– Terminal Outcomes (N=3)



EUropean Best Information through Regional Outcomes 
in Diabetes



EUropean Best Information through Regional Outcomes 
in Diabetes



EUropean Best Information through Regional Outcomes 
in Diabetes



EUropean Best Information through Regional Outcomes 
in Diabetes



EUropean Best Information through Regional Outcomes 
in Diabetes

Standardization
(AHRQ Quality Indicators)

Risk adjustment model (in each region)  

Y(%) = β0+β1(females)+β2(age_class1)+...βk(age_class4)

Source unit  

Yi expected=  β0+β1(females)+β2(age_class1)+...βk(age_class4)

ΣPredi x 100 = Expected Rate

Standardized Rate= (observed rate/expected rate)*population rate
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Type 1 Type 2

GLYCATED HbA1c GREATER THAN 7,5%



MICROALBUMINURIA

Type 1 Type 2



SMOKERS

Type 1 Type 2



Foot ulcers

Type 1 Type 2





Conclusions

EUBIROD has successfully realized the methodology for a European 
Diabetes Register through a coalition of multiple registers and 
different data sources

The BIRO technology is open, sustainable, generally valid and, most 
importantly, it has proved to work. The results can be now 
automatically linked to official EU platfoms in diabetes and across 
other chronic diseases

Our experience paves the way for a new generation of 
transnational/translational evidence-based information systems that 
can use distributed models with a higher efficiency and minimal 
impact on data privacy, ownership, and overall cost of information 
management

The implementation of distributed statistical systems e.g. BIRO may 
be initially complex, but once automated it can show all its 
advantages, particularly relevant for federal/decentralized health 
systems and large international partnerships  



The plan of the BIRO project is motivated by the ne ed to overcome 
some of the frequent barriers posed by problems lik e:

•insufficient utilization of information systems by clinicians and 
policy makers

•poor linkage between regional data sources and European 
statistical agencies

•limited application of sophisticated statistical routines in 
European health reports

•inadequacy of software available in the public domain

•insufficient use of medical records due to increasing privacy 
concerns

•lack of standardized approaches for secure data 
transmission



“Shared Evidence-based Diabetes Information System ( SEDIS)”: an 
efficient and sustainable solution to perform the f ollowing tasks:

1.analysis of longitudinal trends and average outcomes in a 
diabetic population

2.identification of patterns of care and prevention consistently 
showing positive results

3.identification of population strata and/or practices that do 
not show effective results

4.verification of the application/applicability of best practice 
guidelines

5.on-field testing of collaborative information systems in 
chronic diseases


