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»*, The problem:
"~ making an active use of health information

« Performance reports have become common practice to benchmark and
leverage quality, equity and efficiency in health systems

« The aim is measuring to improve health systems and population health

- Data management for large scale system analysis can be extremely
complex: massive and ever increasing databases, usually dispersed across
jurisdictions, domains, health systems levels, users, etc.

« Privacy legislation may not allow data linkage, even when using pseudonym

« Statistical methods can be complex and results difficult to interpret for policy
makers.

 International projects show all the intrinsic limitations of a centralized
approach: data transfer, legislative barriers, lack of standardized data....

» Protocols and agreed procedures must be put in place to automatically
check data quality, manage information exchange, and deliver results on
health care quality indicators at all levels
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> ~ Quality of Care in Diabetes: easier?

[IDF Diabetes Atlas, Fourth Edition, 2009]

2004-2008: >1,500 publications on quality of care
* Multicentric data in a single country

* Analysis on a single centre

* Only N=3 studies comparing quality across countries

1999-2003: sample of 50% papers:
 N=5 Internazional studies

OECD “Health Care Quality Indicators Project”
N=9 diabetes indicators originally identified
*  N=2 computed:

— Annual eye examination, Amputation rates
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<", Why is so difficult even for a specific disease?

[IDF Diabetes Atlas, Fourth Edition, 2009]

“So, why is it that there is a large number of studies of diabetes care
within countries, many based on multiple sites, yet so few international
comparisons? The simple answer is lack of consistently applied
standards that would enable international comparisons. Standard
systems and definitions, applied to comparable populations result
in data that can be collected and compared relatively easily. The
more unified systems are, the easier these comparisons become.”
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<"» EU Policy Goals

EU Parliament Resolution on Diabetes (14 March 2012):

“4, Calls on the Commission to draw up common,
standardised criteria and methods for data collection on
diabetes, and, in collaboration with the Member States, to
coordinate, collect, register, monitor and manage
comprehensive epidemiological data on diabetes, and
economic data on the direct and indirect costs of diabetes
prevention and management”
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<™, Data sources on quality of care
A

Linked
Administrative Data

Clinical Databases " '

Epidemiological
Studies




«"» Diabetes Registers

Population-based

Disease Management " '

Research oriented




Unified model: cathedral or bazaar?
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«"» Mixed models can be more flexible
...and also more interesting for humans!
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L’Aquila (Abruzzo, Italy) - Piazza Duomo before the earthquake



|

EU BIRO and EUBIROD Projects

BIRO project (2005-2009): DG-SANCO co-funded project in
diabetes

« Aim: to provide European health systems with an ad
hoc, evidence and population-based diabetes
information system

EUBIROD project (2008-2011) builds upon BIRO

« Aim: “to implement a sustainable European Diabetes
Register through the coordination of existing
national/regional frameworks and the systematic use
of the BIRO system in 20 European countries
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Objectives
http://www.eubirod.eu

“EUBIROD aims at establishing a European Diabetes
Register through the extension of the BIRO network and the
use of related technology”

EC Grant Agreement 2007115 EUBIROD, Brussels, 19/8/2008

DG-SANCO Health Information
Duration: 42 months
Total N.Patrticipants: 26
N.Countries: 21
Coordinating Centre: University of Perugia, Italy
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The vision

“Complex systems of health indicators require access to
different sources, continuous update and reqgular
maintenance. Our vision is to create sustainable solutions for
public information in ways never done before, in Europe and
beyond” ( , February 2009)

Shared = Owned by a Community: Anyone can Join
Open Source = Free to Modify and Use, Widely distributable
Industry Independent = Public
Privacy by Design = Legally Viable
Distributed = Efficient and Sustainable
Standardized = Evidence-based
Risk Adjusted = Statistically Robust
Multidimensional = Policy Relevant


http://www.eubirod.eu/
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o Coordination rather than unification:

™ apragmatic approach

-

Ingredients = EU Standardized
Recipe = Dictionary Data definitions

Discard
Heterogeneity

Product = Indicators



BIRO Data Standards

http://mww.eubirod.eu/biroDataStandards.htm
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Home BIRO Data Standards News
News Final EUBIROD Meeting
Download BIRQ Definitions as a pdf Document (S.Cunningham) September to be held in Lamaca, Cyprus
BIRO Data Standards 2011 24-25 Fehmuary 2012
Project » Third EUBIROD &Annual
1. The BIRO Comumon Dataset IMeeting
The BIRO Academy See here
Ref BIRO Hame Description Data Type [Enumerated
The BIRO Web Portal P w Values/ Commissioner.J.Dalli addresses
the audience atthe EUBIROD
Publications m:::: urement 2011 Meeting, 22-25th
Januan2011.
Restricted Area [BIRO00L [PAT D |Patiert D [string12) | read more
EBIROD0Z |DS_ID Data Source 1D Stringi 10
Links | | — | | 9t | EUEBIROD methods presented at
EBIROOO3 | TYFE_DM Type Of Diahetes Enumerated ||1=Type 1 EUPHA, Amsterdam, 10-13th
Contacts 2=Type 2 Nowvember 2010
3=0ther read more
BIROO004 |SEX Sex Enurnerated |1=Male
2=Female BIRO and EUBIROD podium
presentation at the Academy
[ERO00S [DOB [Date ot Birth [DaterTime || Health Annual Research
= [BIRO00G [DT_DIAG [Date of Diagnosis [DateTime | MEEting, SEstL o 2
s s [BRO0O7 [EPI_DATE [Episode Date [Dateime | read more
EIROO0OE |SMOK_STAT Smoking Status Enurnerated |1=Currert Smoker .
2=hon-Smoker Special BIRD Acadermy
_F Meeting held in Rome 4-5 June
3=Ex-zmoker 2010
[BIROD0S [ciGS _DAY [cigarettes per day [Irteger | read mare
EIROO10 [ALCOHDL Alcohol Intake Irteger ol'week
glday
[BIROOLL [WEIGHT [weight [Feal g
EBIROO12 |HEIGHT Height Feal m
cm
[ERO013 [EM [Body Mass Index [Real |
[BIROO14 [SEP [Systolic Blood Pressure | [Ineger [mmHg
[ERO015 [DEF [Diastolic Blood Fressure |[Integer [mmHg
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**% BIRO Data Standards

- >
A http://www.eubirod.eu/biroDataStandards.htm

User supplied Datasets

Source Profile (Structure, Items, Privacy)
Merge Table (Multiple Episodes)
Activity Table (Master Index)

Population Table (Region)

Diabetic Population Table (Region)

BIRO Indicators (N=79)

Clinical Characteristics: Risk Factors (N=19)
Health System: Structures, Processes (N=20)
Population: Vital Statistics (N=3)

Risk Adjusted: Outcomes (N=31)

Pediatric Section (N=6)
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The problem of selection bias in data sources

w
People /

with

Diabetes
Catchment

Population
(Region)
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<"» BIRO Core Dataset

1. ID Patient 25. Foot Examination

2. ID Centre 26. Foot Pulses

3. Type of Diabetes 27. Foot vibration

4. Sex 28. End Stage Renal Failure

5. Date of Birth 29. Renal Dyalisis

6. Date of Diagnosis 30. Renal Transplant

7. Episode Date 31. Stroke

8. Smoking Status 32. Foot Ulceration

9. N.Cigarettes (x day) 33. Acute Myocardial Infarction
10. Alcohol Intake (g/x day) 34. Laser

11. Weight 35. Hypertension

12. Height 36. Blindness

13. BMI 37. Amputation

14. Systolic Blood Pressure 38. Antihypertensive Medication
15. Dyastolic Blood Pressure 39. Hypoglicemic Drug Therapy
16. HbAlc 40. Oral Drug Therapy

17. Creatinine 41. Pump Therapy

18. Microalbumin 42. Nasal Therapy

19. Total Cholesterol 43. Average Injections (x day)
20. HDL 44. Self monitoring

21. Tryglicerides 45. Diabetes Specific Education
22. Eye Examination 46. Lipid Lowering Therapy

23. Retinopathy Status 47. Anti-platelet Therapy

24. Maculopathy Status 48. Patient enrollment in DMP for diabetes



» BIRO “Local Mapping”

& BIROBoOX &=)E]

Fields mapping configuration

; i": b Configure mapping between BIRO fields and local fields
_”-En;: ‘l.'t“"ﬁ' BIRC field BIRO field name: TYPE_DM
Best information throwgh Regional D!m:m-u' Date of Birth - BIRO field dESEI'il]tiDI’I:
e Date of Diagnosis _

Patient ID Type of Diabetes

BIROBoX Sox
Sub-Data Source ID

| Setup ype of Diabetes
Plcohol Inkake Local field name
Alcohol status

EIRO Database Amputation [tipoDiabetelnt | E E
Anti Platelet Therapy

| Database Engine Average Injections BIRO category Expression Local value BIRO Value
Blindness
BMI Type 1 i |is custom text |v| |1 | 1
Cigarettes per day LIz

Local Report Creatinine 1 Type 2 i ||s custom text |v| |2 | 2
Diabetes Specific Education § |

isti i Other Types i |i5 custom text - |0 3
| Statistical Engine Diastolic blood-pressure Ll | | | | |

End Stage Renal Failure
Episode Date
Data Transmission Eve Examination
Foot Examination
| Communication Software Foot Pulses
Foot Sensation
Foot Ulcer
HbAlc
HDL
Height
Hypertension
Hypertensive Medication =
Hypoglicazmic Drug Therapy

Global Report

| Central Engine

Global Connection L aser
LDL

| Web Portal Lipid Therapy
Maculopathy
Microalbumin

Myocardial Infarction
Nasal Therapy
Oral Therapy

Ll

Previous | | Finish
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@24 Building the BIRO architecture:
Privacy by Design (EU Data Directive)

Di lorio CT et al, J Med Ethics. 2009 Dec;35(12):753-61

Law, ethics and medicine

Privacy impact assessment in the design of
transnational public health information systems: the

BIRO project

C T Dilorio,” F Carinci," J Azzopardi,” V Baglioni,” P Beck,* S Cunningham,® A Evripidou,®

G Leese,” K F Loevaas,® G Olympios,® M Orsini Ft
S Skeie,® P Taverner,? V Traynor,® M Massi Bene

Result of the BIRO
Delphi panel:

best alternative
identified to balance
privacy protection and
information content

DE-IDENTIFICATION
DATE field approximated

PER AL g .
to time interval

INFORMATION

DATA CL R
Pseudonym used for

DATA COLLECTORS service centre

Data aggre®ated by
FORMAT, USERS

group of patients (Min
N=5 patients per cell)

SDH: L:ICHSL @ TRANSMISSION
DB

Data aggregated at level
of service centre

Aggregation of
multidimensional patterns
allowed (Min N=5
conditions applied)
SECURITY

Password access for local administrator
prompting client program to send encrypted

PURPOSE
Computation of single
BIRO statistical object for
local and SEDIS reporting

bundles to BIRO

STORAGE

SEDIS

BIRO
COORDINATION
CENTRE
(UNIPG)

DISCLOSURE
BIRC database
administrator



é!sk* BIRO Privacy impact assessment

<" »  Delphi Procedure
Di lorio CT et al, J Med Ethics. 2009 Dec;35(12):753-61

Data Flow Table
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BIRO Fundamental Statistical Principles

Region

a network sharing a common homogeneous framework for
the collection of health information (e.g. group of
professionals/centres, local health authority, single
provinces, regions, states, or group of states)

Statistical Object

An element of a distributed information system carrying
essential data in the form of embedded, partial
aggregate components, required to compute a summary

measure or relevant parameter for the whole population
from multiple sites
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VBOXADDITIONS_3.
2.10_66523

. BIROBox

& BIROBox Startup

Welcome to the BIROBox

Please select the working directory

/homefbiroxfworkingDirectory/

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!

BIROBoOX 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



w%, How the BIRO System works in EUBIROD:

| 24

» country example

ITALY: BIRO installed in N=8 centres
DATABASES OF INDIVIDUAL RECORDS STAY WITH THE ORIGINAL DATA CUSTODIAN

® Italian Society of
5D Diabetology
& e Engine Report
Report :
Regional
Aggregates o an
e EUBIR&D

Repository of
Italian Aggregates
(Statistical Objects)

f

( Statistical Objects from other countries >

EU
Report

Central
Engine




Further specifications required:
Structure of the Report

Total
Sample
P Root (Class) Table
Type of Diabetes ) )
(Class Variable) Exposure Variable 1 Exposure Variable 2

Response Variable

Not Valid/
Not Available

Body (Class) Table

Type of Diabetes ) )
(Class Variable) Exposure Variable 1 Exposure Variable 2

Response Variable

Body (Class) Graphs

BARPLOTS
Exposure Variable 1 (Exposure Variable 2)
Data Source
Response Variable=Categorical

TRELLIS | BOXPLOTS
Exposure Variable 1 (Exposure Variable 2)
(Data Source)

Response Variable=Continuous

Standardized (Class) Estimates
(Risk Adjusted Estimators)
Data Source
Response Variable

Standardized (Class) Graphs
BARPLOTS
FOREST PLOTS
Data Source
Response Variable



w2, Standardization
“ % (AHRQ Quality Indicators)

Risk adjustment model (in each region)

Y (%) = B,+B,(females)+3,(age_classl)+...3,(age_class4)

Source unit l 1 l l

Y. expected= [3,+p,(females)+[3,(age_classl)+...3,(age_class4)

ZPredi x 100 = Expected Rate

Standardized Rate= (observed rate/expected rate)*population rate



»#, Logistic regression for risk adjustment:

.

Complete

Box 3.4.2. Output Logistic Model on all chservations

"~ why using individual data?

Box 343, Output Logistic Model on aggregate data

Tha LOGISTIC Procadurs
M odal Information

Data Zat
Fesponse VYariable

WORK,_MODEL_
HI_HEA

—
Sam ple WE
Mumbear of Obsansations 17102

Modal
Optimization Tachnique

binary kogit
Fishars sooring

Fesponse Profile

Drdered Valua HI_HBA  Total Frequency
1 1 4556

Tha LOGISTIC Pocadura
Maodal Information

Data Zat
Fasponse Vanable HI_HBA
Mumbear of Rasponse Lavels 2

Mumber of Obsanations 18

Waight Varia bla COUNT
Sumof Waig hts 17102
Modal binary logit

Optimization Technique

Fasponse Profile

WORK.IM_SEDIS

«— Levels

Fihar's scoring

Combinations of
of Covariates

2 Q 12246 Omarad Valuae  HI_HBA Total Waight Total Fraquancy
1 1 A 4555000
Pmbability modalad i HI_HBA=1. 2 0 A 12248 000
Analysis of Maximum Likelihood Estimates Probability modeled & HI_HBA=T.
Standar Wald Zhi Pr= Anaksis of Maximum Likelihood Estimates
Faramatar CF Estimata  Error 2quars Zhigg
Standard Chi Pr=
Intercapt 1 01025 4 5243 <00 Pammatar Ermr Squara Zhisq
SEMDER 1 00342 44 7555 <0001
CL_MGE2 1 01022 07027 04019 Inte eapt 1 0. 1025 44 5243 <00
CL_MmGER 1 0.1040 18542 01589 GEMDER 1 0.0243 44 FE55  <00M
CL_AGE4 1 01088 528 00214 CL_AMGEZ A 01092 07027y 04019
CL_AGER A 0. 1040 18542 01589
CL_&GE4 A 0. 1055 S283F  Q0M&
Box 3.4.4. Observediexpected rates by centre using logistic regression Same reSUItS |
Centre | Den. M. % Obzered % Expected 5% Lower 95% Upper
1 FEI9 21849 284 28.5 275 205
2 2360 1000 424 28.0 26.1 298
3 3422 6 268 284 2649 2919
4 1239 222 17.9 284 2548 0.8
5 2382 h29 222 284 26.6 0.2
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Statistical Objects Data

=] UesKIOop - Flie Browser =) 1) &)
File Edit View Go Bookmarks Help
o Back v Forward @ = @ g 33% (= Q
[ 3| fabrizio ] [D.sktupl
Name A | Size Type Date Medified
~ testrun-2.0.7 gitems folder Tue 02 Mov 2010 10:17:32 AM CET
=4 workingDirectory 5items folder Mon 04 Oct 2010 12:52:44 PM CEST
2items folder Sat 23 Oct 2010 09:48:34 AM CEST
2 items folder Thu 23 Sep 2010 11:32:33 PM CEST
8items folder Sat 23 Oct 2010 09:19:59 AM CEST
I | data 8 items folder Sat 23 Oct 2010 09:09:13 AM CEST
=i #231010090913 2 items folder Sat 23 Oct 2010 09:09:13 AM CEST
~ 2008 1item folder Sat 23 Oct 2010 09:09:13 AM CEST
=4 2 990 items folder Sat 23 Oct 2010 09:19:44 AM CEST
|| i5.3.3 type dm_d4 lacsv 307 bytes CSV document Sat 23 Oct 2010 09:19:39 AM CEST
|| i5.3_3 type dm_dl_3b.csv 100 bytes CSV document Sat 23 Oct 2010 09:19:35 AM CEST
B 53 3 type dm dl 3acsv 334 bytes CSV document Sat 23 Oct 2010 09:19:35 AM CEST
[ ] 15,33 sex_type 2 d4 la.csv 303 bytes C5V document Sat 23 Oct 2010 09:19:41 /B CEST
|| i5.3_3_sex_type_2d1_3b.csv 101 bytes CSV document Sat 23 Oct 2010 09:19:36 AM CEST
|} 15.3 3 sex_type_2d1 3a.csv 376 bytes CSV document Sat 23 Oct 2010 09:19:36 AM CEST

5] 5.3
|5 153
[ 5.3
EREEY
5] 5.3
[ 5.3
5] 5.3
|5 5.3
[ 153
|5 5.3
) 5.3
|5 5.3
EREEY
[0 5.3

"i5 3 3 type dm d1 3a.csv" seleq

'\'g i5 3 3 type dm d1 3a.csv - fhome/fabrizio/Desktop/testrun-2.0.7/workingDirectory/ se joutput/data/#231 =)= )

File Edit Search View Document Project Build Tools Help

DVEVJ&_@ @x

G D

@ v § [

I1Q v

No tags found

Symbels | Documents] (Ii5_3_3_type_dm_d4_1a.csv 4 ‘i5_3_3_type_dm_d1_3h.csv % ‘i5_3_3_type_dm_d1_3a.c5\r %[>

1 ['type dm","sum","sbp c14@","n","id","perc","start","end","dbname" A
2 "Type 1",83,"[0 - 148)",58,"2",68.2,2007-12-31,2008-12-31,"terni"
{3 "Type 2",2511,"[0 - 14@0)",1150,"2",45.8,2007-12-31,2008-12-31, "terni"
4 "Type 1",83,"[140 +)",33,"2",39.8,2007-12-31,2008-12-31,"terni"
5 "Type 2",2511,"[140 +)",1361,"2",54.2,2007-12-31,2008-12-31,"terni"
6
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. ' EUBIROD Privacy Performance Assessment

® - J T EH®HTUOO®.rJ & i 3 7 &

Questionnaire | P.I.A.  Data Manager | Table Manager | Admin | User Guide (PDF)

Privacy Impact Assessment (PIA) Questionnaire

P.I.A. Section 1l Section 2 Section 3 Sectiond  Section 5 Section & Section 7 Section 8§ Section @ Section 10 Page 11 Summary

You are currently in section 1

PLEASE NOTE:
For each question not answered, a value of "Missing" will be automatically applied

If you want to save this section without answering any of these questions, vou can do so by simply clicking on the "Save" Button, Be
Aware that by doing so, each question will be given the value of "Missing”

Accountability for Personal Information

Has the custody and control of personal information been

ol determined? Oves Ono O nDma
Has the accountability of the registry/database custodian of

1z personal information been documented? Oves Ono Onofma
Are third parties involved in the custody or control of the

Lz personal information? ©Oves Ono Onpfua
If third parties are invalved, do you have an agreement in

1.4 place that establishes privacy requirements? Oves Ono OND;NA
Are there any requirements in registry/database legislation or

1.5 policies on the management of personal information that affect Oves Ono O MDA
the EUBIROD project?
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«"» EUBIROD Privacy Performance Assessment

Includes N=11 sections - one for each factor identified.
Each section (factor) includes various questions (sub-factors)

FACTORS:

Al. Accountability of personal information

A2. Collection of Personal Information

A3. Consent

A4. Use of Personal Information

A5. Disclosure and Disposition of Personal Information
A6. Accuracy of Personal Information

A7. Safeguarding Personal Information

A8. Openness

A9. Individual Access to Personal Information

Al10. Challenging Compliance

All. Anonymization Process for Secondary Uses of Health Data
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EUBIROD Privacy Performance Assessment

Boxplot of all Factors

—_— o I —_—

~ 5 -

Al

T T T T T T T T
A3 A4 A5 A AT AB A9 A1D AN

Responses

Low average (median):

A5: Disclosure and Disposition (40%)
A9: Individual Access (50%)

A3: Consent (75%)

A4: Use of Personal Information (75%)
A6: Accuracy (75%)

High Variability (standard deviation, range):

A10: Challenging Compliance (39%, 0-100%)
All: Anonymisation (35%, 45-100%)

A8: Openness (30%, 0-100%)

A3: Consent (28%, 17-100%)

A6: Accuracy (26%, 17-100%)

A9: Individual Access (25%, 0-100%)
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> ~ EUBIROD Privacy Performance Assessment

PIA Factors by Diabetes Register

@ % (% % - Starplots summarize the

: F G ! “Privacy Profile” of each
EUBIROD register

% ‘% % % included in the database

% Factors _—~ As%ﬁf

@ Legend #E A
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" "EUBIROD Privacy Performance Assessment
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DI IORIO CT, CARINCI F et al, European Journal Public Health, 4 May 2012

The European Journal of Public Health Advance Access published May 4, 2012

European Journal of Public Health, 000-000
© The Author 2012. Published by Oxford University Press on behalf of the Furopean Public Health Association. All rights reserved.

doi:10.1093/curpub/cks043

Cross-border flow of health information: is ‘privacy by designi
enough? Privacy performance assessment in EUBIROD
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«"» EUBIROD Report 2010

8/2/2012: New BIRO
Release 2.1.12

15/2/2012: Collection of
statistical objects closed

21/2/2012: EU Report available
(N=79 indicators) i

%
13 Days from Software Release S
to Online Publication of the results !

[Previously: 52 days (8/2011), 60 days (1/11)]
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Diabetes Type: Type 1 - No.Subjects by Data Source (Year 2010 - N=20683)
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Diabetes Type: Type 2 - No.Subjects by Data Source (Year 2010 - N=175349)
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Diabetes Type: Other Type - No.Subjects by Data Source (Year 2010 - N=3870)
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Demographics and Clinical characteristics

EUBIROD Diabetes Report 2010

Summary

Demographic characteristics

1.1 Basic demographics

Indicator Code 01 02 03 W 05 06 O0F 08 (W 1 11 12 13 14 15 16 17 18 14
Ape L1, X X X X X X X X X X X X X X X X X X X
Clinical characteristics
2.1 Diabsetes status
Indicator Code 01 02 03 ™ 05 06 07 08 (M 1 11 12 13 14 15 16 17 18 14
Type of disbetes 211 X X X X X X X X X X X X X X X X X Xx x
Diabsetes Duration 212 X X X X X X X X X X X X ¥ X X X X X X
2.2 Risk factors
2.2.1 Obesity
Ind icator Clode L1 R . T | n W a7 08 049 10 11 12 13 14 15 6 17 18 14
Weight 2211 X X X X X X X X ¥ X ¥OX X X X X X X
BMI 2812 X ¥ OoXx X X ¥ X X X X X X X
2.2.2 Lifestyle
Ind icator Code LU - I A O 1 N ¥ A f . S 1 O ] 12 134 1 15 6 17 18 14
Smale 232451 X X N OOX X ¥ X X ¥ ON X XN X ¥ OOX




Clinical measurements

EUBIROD Diabetes Report 2010

Clinical measurements
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SBP 2231
DEP 224542
Cholesteral 2.2.3.3
HDL 2.2.3.4
Creatinine 22,35
HbAlc 22540
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Diabetes Complications
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Retinopathy 231 X X
ESRF 232 X X X
Foot Uleer 233 X X
Amputation 234 X X X
Stroke 2368 X X X
Miocardial Infarction 236 X X X
Hypertension 237 X X X X
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Risk-adjusted indicators

Z.  EUBIROD Diabetes Report 2010

Process Indicators

Indicator
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HbAle done
Microalbumin done
Eve examination
Foot examination
Smoking status
Creatinine

BP messurements
Hypertension
Sulphonylureas
Glucoxidase
Glucoxidase

(s lit asones
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Insulin
Insulin+0ADs
Pump therapy
Antihypertensive
Lipid lowering treat ment
Antiplatelet therapy
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Risk-adjusted indicators

EUBIROD Diabetes Report 2010

Outcome Indicators

Intermediate

Indicator Code 01 02 03 04 05 068 OF 08 09 W0 11 12 13 14 15 16 17 18 14
HEA L Al X ¥ X X X X X X X ¥ X ¥ X X X X X X
HEA L AT X ¥ X X X X X X X ¥ X ¥ X X X X X X
BF RIS X X X X X X X X ¥ X X X X X X X
B a4 X ¥ X X X ¥ X X X X X X X
Microalbuminuia 5,35 X X ¥ X X ¥ ¥ X X X X ¥
Current Smokers 536 X . S § ¥ X X N X X X X XX
Foot Uleeration AT X X 4 ¥ X X b4 ¥ X X X X

Terminal

Indicator Code 01 02 03 o 05 06 07 8 0 W 11 12 13 M 15 16 17 18 14
Dialysis 541 X X X X
ESRE a2 X b4 4 Y b4 ¥ X X ¥ 00X




Gender — Age
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% " Duration of Diabetes
» EUBIROD Diabetes Report 2010
Duration of Diabetes  Type 1 (%) Type 2 (%) Other Type (%)
<10 7300 ( 35.3) 109365 ( 62.4) 3076 ( 79.5) 119741 ( 59.9)
:/E)o- [10 - 20) 5768 ( 27.9) 44948 ( 25.6) 546 ( 14.1) 51262 ( 25.6)
e >=20 - 7615 ( 36.8) 21036 ( 12.0) 248 ( 6.4) 28899 ( 14.5)
_ - 20683 ( 10.3) 175349 ( 87.7) 3870 ( 1.9) 199902 (100.0)
501
251 = 14
, ol
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»%, Body Mass Index

. v. EUBIROD Diabetes Report 2010

BMI Type 1 (%) Type 2 (%) Other Type (%)

<18.5 622 ( 4.4) 372 ( 0.3) 36 ( 1.6) 1030 ( 0.7)
[18.5 - 25) 6671 ( 46.7) 14680 ( 11.8) 597 ( 26.4) 21948 ( 15.6)
[25 - 30) 4825 ( 33.8) 42893 ( 34.5) 862 ( 38.1) 48580 ( 34.5)
>=30 2164 ( 15.2) 66286 ( 53.4) 770 ( 34.0) 69220 ( 49.2)

14282 ( 10.1) 124231 ( 88.2)  2265( 1.6) 140778 (100.0)

%

100+ BMI
<18.5 o0 20 30 40 50
[18.5 - 25) | | | | | ] | | | |
751 = [25-30) ==80 ==80
53 = >=30 > Male Female
50 47 — i :
34 as 38 4, oo CNp-- 1@ - -EREREDC @ PO q----| |____—m
26
251 1 . [65 - 80) [65 - 80)
4 o . Male Female
07 { ———_——— 1 W (r 3— — — — -4 e | | | T,
Type 1 Type 2 Other Type Type of Diabetes % e L®] | pooo O @ L® ]
[50 - 65) [50 - E65)
Male Female
-
i e coth---{ @ |-- - qummm——tc 00 ob----{ @ |---- qum—
- |
7 . _ [25 -50) [25 -30)
T : LT - . _ . Male Female
| | I I |
g - i | i i T i T i i i T i i b d---{@ }--- ——mwpoo o-----{ @ }----- il
| |
! . o L RN [5 -25) [15 - 25)
| |
| I CEBE Bg BE-zE i e
B ey B S gy
! AR N B R A . -5 =15
| | | I
i1+ ~ 04 L A Male Female
o+ a4+ L+ Lo
- N -} o
T T T T T T T T T T T T T T T T T T T T T T T T T I I I T T
M @ 0 M 05 06 O 08 M| 0 M 12 13 4 15 18 17 18 19 oveml

DATA SOURCE EMI (by GENDER,AGE)



Systolic Blood Pressure

> EUBIROD Diabetes Report 2010
SBP Type 1 (%) Type 2 (%) Other Type (%)
<130 8944 ( 52.8) 35408 ( 23.5) 1407 ( 51.1) 45759 ( 26.9)
>=130 7980 ( 47.2) 114960 ( 76.5) 1347 ( 48.9) 124287 ( 73.1)
16924 ( 10.0) 150368 ( 88.4) 2754 ( 1.6) 170046 (100.0)
%
e
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Diastolic Blood Pressure

N=169,910
EUBIROD Diabetes Report 2010
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w4 Glycated Haemoglobin (HbA1c)
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%4 Ppercentage of Adults with 1+ HbA1lc tests in 12 mts
| 4
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Type 2 (N=172,605)
EUBIROD Diabetes Report 2010

848

13‘ 99.2‘ 13 - .

98.0 ‘ 09 1 -

97.8 ‘ 12 1 .

971 ‘ 19 -

96.7 ‘ 08 -

95.1 ‘ 10 -

15‘ 91.4 ‘ 16 -

88.3 ‘ 17 4

86.9 ‘ 04 | .

01 -

os‘ ‘803 06 4

‘ 78 15 -

05 ‘ ‘ 61.9
05 - -

03 ‘ ‘ 616
03 ——

o] e
18 -

I
-100 -50 0 50
[O-EVE %

20
40
60
80

100

1
100



- v

% Percentage of adults with most recent HbA1c>9.0%

R Type 2 (N=146,397)
- EUBIROD Diabetes Report 2010
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Associated Project of the European Joint Action “Cross-
border Patient Registries Initiative” (PARENT)

= Involvement in the program of the European Joint Action on
Chronic Diseases (JA-CHRODIS)

= Preparation of the proposal for a “European Research
Infrastructure Centre on Health Information” (in
collaboration with the European Commission and Member
States)

= New Foundation established as Coordinating Body of the
EUBIROD Network: the “Hub for International Health
reSearch” (HIRS Perugia, Italy)
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Conclusions

EUBIROD has practically realized 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



Pescara, Abruzzo, Italy
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