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l UJhy do we need health information in Europe?

To make policy makers accountable for the results obtained by the €U
legislation and National policies

To evaluate adherence to evidence-based guidelines and set achievable
targets for quality of care and outcomes

To share best practices and avoid common mistakes

To benchmark the effect of local policies and health services organization
against different alternatives, using standardized criteria

To avoid drawing conclusions from random variation, which is more
critical in countries that have a smaller population and a limited number
of cases for any problem investigated



l UJhich comparisons can be made across the EU today?

Certainly not enough to monitor action and planning of prevention measures
and health care for people with diabetes in Europe

General data on diabetes prevalence (total number of people in diabetes at a
specific point in time), poor data on incidence (houw many new cases per year)

Few indicators calculated from administrative data sources (e.g. hospital
data), prone to bias due to financing mechanisms (e.g. DRGs)

No indicators on intermediate and terminal outcomes (those that really
matter for people with diabetes)



l Insufficient diabetes information in Europe

..although the data available are already enough to seriously worry...

..and to urge countries to deliver and use more information on diabetes!

Fabrizio Carinci
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Diabetes Prevalence

Self-reported, Year 2014
Source: Eurostat (revised in “OECD Health at a Glance: Europe 20167)

3.34. Self-reported diabetes, population aged 15 years and over, 2014 (or nearest year)
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Source: Eurostat Database, based on Health Interview Surveys.
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Diabetes Prevalence by level of education

Self-reported, Year 2014
Source: Eurostat (revised in “OECD Health at a Glance: Europe 2016")

3.35. Self-reported diabetes by level of education, 2014 (or nearest year)
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Diabetes Hospital Admissions, 2015

Source: OECD Health at a Glance 2017

6.11. Diabetes hospital admission in adults, 2010 and 2015 (or nearest years)

Age-sex standardised rates per 100000 population @ 2010 @ 2015
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Prescription of hypertensive, Lower extremity amputations in diabetes, 2015
Source: OECD Health at a Glance 2017

6.12 People with diabetes with a prescription of 6.13. Major lower extremity amputation in adults with diabetes,
recommended antihypertensive medication in the 2015 (or nearestyear)
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EU BIRO and EUBIROD projects

BIRO project (2005-2009)
EU DG-SANCO co-funded public health project in diabetes

“to provide European health systems with an ad hoc, evidence and population-based
diabetes information system”

EUBIROD project (2008-2012)
EU DG-SANCO co-funded public health project in diabetes

‘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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BIRO glossary

System. Federation of networks sharing a common distributed health
information infrastructure

Region. A network in the system sharing a homogeneous set of standardized
definitions for the collection of health information

Statistical Object. Element of a distributed information system carrying
essential data in the form of one or more embedded aggregate components,
specifically designed to produce a summary output for a population of interest

Data source. Unit within a region contributing to the system through the
transmission of statistical objects to the higher level

Box. Standardized software installed in each data source to generate statistical
objects from local data

11



An inspiring statistical reflection

Box 3.4.2. Output Logistic Modeal on all ohservations

Box 4.3 Output Logistic Model on agoregate data
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Privacy by design

Medical Ethics, 2009 35: 753-76, http://jme.bmj.com/content/35/12/753

BIRO = Best Information through Regional Outcomes
Designed and implemented to report on quality of care and outcomes in diabetes in Europe

Law, ethics and medicine

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

C T Di lorio,” F Carinci,’ J Azzopardi,” V Baglioni,” P Beck,* S Cunningham,® A Evripidou,®
G Leese,” K F Loevaas,” G Olympios,® M Orsini Federici,> S Pruna,® P Palladino,™
S Skeie,” P Taverner,” V Traynor,® M Massi Benedetti®

Result of the BIRO Delphi panel:
best alternative identified to balance privacy protection and information

content

Fabrizio Carinci
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EUBIROD Privacy Performance Assessment

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 European Public Health Association. All rights reserved.
doi:10.1093/eurpub/cks043

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

Concetta Tania Di lorio?, Fabrizio Carinci'!, Massimo Brillante?, Joseph Azzopardi3, Peter Beck?®, Natasa
Bratina®, Scott G. Cunningham?, Carine De Beaufort®, Noemi Debacker’, Przemyslawa Jarosz-Chobot?,
Michael Jecht®, UIf Lindblad'®, Tony Moulton'?, Zeliko Metelko'?, Attila Nagy'?, George Olympios'4,

Fabrizio Carinci
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Original Articles

Core Standards of the EUBIROD
Project*

Defining a European Diabetes Data Dictionary
for Clinical Audit and Healthcare Delivery

5. G. Cunningham’; F. Carinci®?; M. Brillante'; G. P. Leese1; R. R. McAlpine1;

J. Azzopardi?; P. Beck®; N. Bratina®; V. Boucquet’; K. Doggen?®; P. K. Jarosz-Chobot?;
M. Jecht'; U. Lindblad''; T. Moulton'%; Z. Metelko'3; A. Nagy'¥; G. Olympios'>;

5. Pruna'®; 5. Skeie'’; F. Storms'; C. T. Di lorio'¥; M. Massi Benedetti?

"University of Dundee, Scotland; 2Hub for International Health Research, Italy; YUniversity of Surrey, United Kingdom;

University of Malta, Malta; “Joanneum Research, Austria; “University Children's Hospital Ljubljana, Slovenia; "Centre

Hospitalier de Luxembourg, Luxembourg; ®scientific Institute of Public Health, Belgium; *Medical University of Silesia,
Poland; "®Havelhihe Hospital, Germany; "'Department of Primary Care, University of Gothenburg, Sweden; " Adelaide
and Meath Hospital, Ireland; '*uk Vrhovac University Clinic for Diabetes, Croatia; "University of Debrecen, Hungary;
IEMinistry of Health, Cyprus; '5Telemedica Consulting, Romanis; '"HNOELUS, Nonway; "2Dutch Institute for Healthcare

Improvemnent {CBO), The Netherlands; "*Serectrix snc, ltaly

1
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2
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4
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ADJUSTED
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1.1
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2.1
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221
Obesity and Growth

(most recent value in the last 12 months)

2.2
Risk factors for 2.22
diabetes Lifestyle

complicat ons 223

Clinical measurements
(most recent value in the last 12 months)

2.3
Diabetes complicat ons

3.1
Structure (provider level)

3.2
Structural quality

3.31

Foot examinat on
3.3.2
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3.33
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(im the last 12 months)

3.34

Treatment
(at least one prescript on in the last 12 months)

3.3.5
Management

3.3
Processes

4.1
Area level

51
Epidemiology

5.2
Process quality
(in adults with diabetes in the last 12 months)

5.3
Outcome Quality: Intermediate outcomes
(im adults with diabetes in the last 12 months)
54
Outcome Quality: Terminal outcomes
(in the last 12 months)
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Core Standards of the EUBIROD
Project™®

Defining a European Diabetes Data Dictionary
for Clinical Audit and Healthcare Delivery

S. G. Cunningham’; F. Carinci®*; M. Brillante'; G. P. Leese1; R. R. McAlpine1;

). Azzopardi4; P. Beck®; N. Bratina®; V. Boucquet’; K. Doggen®; P. K. Jarosz-Chobot?;
M. Jecht'?; U. Lindblad!!; T. Moulton?; Z. Metelko3; A. Nagy'™; G. Olympios15;

S. Pruna't; S. Skeie'”; F. Storms'3; C. T. Di lorio'; M. Massi Benedetti?
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BIRO local ,mapping”

BIROBOX
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Fabrizio Carinci
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Applying BIRO in the EUBIROD project:
National decentralised automated reporting

ITALY: BIRO installed in N=8 centres; S.E.=Statistical Engine
DATABASES OF INDIVIDUAL RECORDS STAY WITH THE ORIGINAL DATA CUSTODIAN

0 Italian Society of

%Sll | Diabetology

>/ Central . | Italian
Engine Report
\/

Regional

Aggregates .
EUBIR®OD)
It Il?epoﬂsitorg Oft Central eU
aran Rggregates Engine Report
(Statistical Objects) —

<Statisticc1l Objects from other countries>
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EUBIROD Report (2012)

8/2/2012: New BIRO
Release 2.1.12

15/2/2012: Collection of
statistical objects closed

21/2/2012: €U Draft Report internally available
(N=79 indicators)

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

Fabrizio Carinci
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Bridge Health

www.bridge-health.eu

* Large project on Health Information in Europe (2015-2017). Consortium and

workpackages based on existing networks. Coordinator: Institute of Public
Health Belgium

* Task 8.2:

Main aim: 'to maintain and strengthen the implementation of population
based registries for chronic diseases through the standardization of
methodologies for producing standardized EU-wide indicators, taking

selected clinical conditions as test cases for a new ‘platform for population
based reqistries..

* Specific objective: the provision of privacy-enhanced open source software
for statistical analysis, data exchange, and automated calculation of
indicators, locally and at €U level, based on the BIRO experience.



Definitions of the EU Joint Action PARENT on “Patient Registries”

A patient registry is “,... an organized system that collects, analyses, and disseminates the data
and information on a group of people defined by a particular disease, condition, exposure, or
health-related service, and that serves a predetermined scientific, clinical or/and public health
(policy) purposes”

Disease or condition registries “,..are defined by patients having the same diagnosis, such as
cystic fibrosis or heart failure, or the same group of conditions such as disability.”

A Population Registry “... is a registry that intends to cover all residents in a given geographic
area within a given time period. The coverage of the specific registry may, however, be
incomplete, but it is nevertheless a population registry if the aim is to include all the individuals
in the target population. A population is defined by geographical boundaries, but usually only
residents (or citizens)within a given time period are included in the definition.”.
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Definitions of the EU Joint Action PARENT on “Patient Registries”

A Population-based registry should be used "...uuhen all persons with a given
trait, exposure or event, are intended to be included in the registry. If the registry
Includes everyone in the population (even the oldest), it becomes a population
registry. Intention rather than performance defines the terms. A population-
based disease registry aims at including everyone with the disease in the
population, be it self-reported, clinically diagnosed or detected at screening.
Population and population-based registries may be further classified as of good
or bad quality depending on coverage or other characteristics”.

23



l UJhy do we need a population-based disease register?

Fabrizio Carinci
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l THIS IS A POPULATION-BASED REGISTER

Fabrizio Carinci

Total
Population
(Region)

DATA

—  INDICATOR ]

 Numerator

_— Denominator
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l THIS IS POPULATION-BASED DISEASE REGISTER

Fabrizio Carinci

People
with
DISEASE

Total
Population
(Region)

DATA

—  INDICATOR ]

 Numerator

- Denominator
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THIS IS A POPULATION-BASED DISEASE REGISTER
LINKED TO A PROVIDER DATA SOURCE

People
with
DISEASE

Total
Population
(Region)

DATA

—  INDICATOR ]

 Numerator

- Denominator
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PROVIDER-BASED DISEASE REGISTER

People
with
DISEASE

“Active”
Patients
(Provider)

DATA

— INDICATORS
T Numerator

—— Denominator

///-V
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Structure of population-based disease register

ContextualData
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International
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Instrument: Questionnaire including structured items on:
Description; Scope of information; Governance; Technical
Infrastructure; Outputs.

Data collection system: REDCap open source research server,
hosted in Slovenia

Timeframe: August-September 2017

Preliminary Taxonomy

A. Population-based Registers. Croatia, Sweden, UK-Scotland
B. National Audits and surveillance systems. Belgium,
Germany, UK-England

C. National databases for quality indicators. Israel, Latvia

D. Different types and levels of data sources. Cyprus, Hungary,
Israel, Italy, Malta, Poland, Romaniaq, Slovenia

Fabrizio Carinci

T8.2 Action 1. Survey of diabetes data sources in Europe

HEALTH Megting of the
2tWork

Parters from 16 member countres
ivied to enterupdate information in
thesurvey,

12 members finished thesurvey il f #
10
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T8.2 Action 2. Generalisation of the BIRO approach

] Review your problem: construct an evidence-based framework

|| Describe the data structure of your network

Agree on reporting targets: specify report templates

Conduct a Privacy Impact Assessment

’| Identify the best information system architecture

. - ) Specify your data dictionary

- . ) Design and implement all software

Analyse data and disseminate results

- -, ) Transfer technology

Evaluate, improve and update

31



Essential levels of health information for chronic diseases

ADAPTED FROM: Carinci F, Essential levels of health information in Europe:
an action plan for a coherent and sustainable infrastructure, Health Policy, 2015 Apr;119(4):530-8. Nov 28.

Fabrizio Carinci
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l General Platform for population-based data

Confiquration
—~ SOURCE

Structural Descriptors
| characteristics

Geographical
Profile

Privacy & Ethics Impact and
Performance Assessment

A

( META-REGISTRY )




General Platform for population-based data
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General Platform for population-based data
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Select(s)
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General Platform for population-based data
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. . Reference
Confiquration

— SORCE

‘Structural Descriptors

cherecteristics |

Geographical

Pofle -

Privacy & Ethics [rrpact and IMPORT Indicators

Performance Assessment ules

A : Local @ Central
( META-REGISTRY )




Eile 7

MeuBiro

T8.2 Action 3. Software Development: NeuBIRO

[ Configuration T Import T.ﬁ.nﬂ|}f5i5 TTransfer T Log ]

Analysis options
Indicators folder

Work folder

fhome

—_—
- £

fhomefabrizio/neubiro

Report language | English

Selectnr| ."|
Highlights | ||

Reference [Nnne

Engine type |Local

Available modules

LU

L

F

Selection

| Marme

| Description

~ Refresh || Run analysis |

Fabrizio Carinci
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https://github.com/eubirodnetwork/neubiro

Fabrizio Carinci

T8.2 Action 4. Road test (5 countries)

BiroBox vs NeuBiro

NEU Neubiro

-> customization and simplification

B

Test Data Analysis using NeuBIRO
user experiences

Iztok Stotl, U. Ljubljana

- Custom field mappings

- Simpified design

- Custom validation rules

- Custom easy to use indicators

Neu

BIRpy
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User experiences

Analysis of local sample Analysis of local sample
1,146 patients, 2,564 events Simple and fast to:
Duration of setup and analysis on old laptop: - install
... less than 4 minutes ... - change to new version

Simply added/changed:

2.1.1 Type of Diabetes by Age - changed default indicators

Type of Diabetes Age| [ [ [
<15 15-45) 45-55) 55.65) 65-75) >=15 _
i U N ) L L R — added erase rules (e.g. wrong codes for TYPE_DM)
Type 1 0/ | 114| 74.0| 48| 33.3 211 72 9 30 1| 05 193] 17.5 ) )
Type 2 o | 311 20.T] 85/ 50.0 245 839 269 909/ 205 940 835 75.6 - new Indicators (eg LDL < 1.8)
Other 0 - 9] 58 11| 7.6 26/ 8.9 18] 6.1 12| 5.5 76/ 6.9
TOTAL 0 00] 154] 140[ 144[ 130 292 260] 296 270/ 218 20.0] 1,104/ 100.0 Just loved Gitlab version control

- trasparent changes and communication

Fabrizio Carinci



User experiences

Importing of new fields

Bariatric surgery import field

// BIRO REF: BIROOXX - Bariatric surgery

'‘BARIATRIC' {
type = "smallint"

}

Fabrizio Carinci

Creating new indicators

LDL Cholesterol | N L9

Valid ' 344 29.6
Missing ' 817 70.4
TOTAL ' 1,161 100.0

Table 2.2.3.7 LDL Cholesterol by Type of Diabetes

2.2.3.4 LDL Cholesterol by Type of Diabetes

@ Type of
LDL Cholesterol fDiabetes

Typel | Type2 Other

N %o | N | % N | % N | %
11 19.3 84 332 7] 333 104 30.2
46/ 80.7 169 66.8 14| 66.7 240 69.8
571 17.00 253 740 21 6.0 344/100.0

Table 2.2.3.7 LDL Cholesterol by Type of Diabetes
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l Long lasting implementation for NCDs?

THIS IS UP TO
NATIONAL GOVERNMENTS
INTERNATIONAL ORGANIZATIONS

AND RELEVANT ASSOCIATIONS

Fabrizio Carinci
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Fabrizio Carinci

BRIDGEHEALTH

BRediing e armatem and Duta Gesanitiac
Tor Evidanci-basadHaalh Foli cp ored Aeséch

WP8

Platform for
population-based registries

Task 2 — Deliverable 8.2

Blueprint of open source software platform
for population-based chronic disease registries

UMAEREITA" BEGLI STUDI D6 RORA

s ‘h‘r UMNIVERSITY O ; = ] L
W ovrgata & SURREY RS EUBIRCD

Bridge Health Task 8.2 Deliverables

EBi

NET RK

NeuBiro
User’s guide
2017-09-14

Version 0.7

NeuBiro
Programmer’s guide

2017-09-14

Version 0.7

Features

Business

Explore  Marketplace  Pricing This rapaskiory Sign in © Sign up

- eubirodnetwork / neubiro S wach | 2 & a1 Yok | 0

¢» Code I3

Latest release

ues 0

D071

-0 t3a0s5as

v0.7.1

&3 stefanogualdi released this on 9 Oct - 4 commits 1o master since this release

Neubiro distribution

Here you can download the binaries for the multiplatform installer containing:

o NeuBiro version 0.7.1

& NeuBiro user's guide

® NeuBiro programmer's guide

® BIRO System statistical package version 0.1.0

Downloads

&= neubiro-installer-0.7.1.jar 47 MB
3 programmersguide.pdf 1.02 M8
s usersquide. pdf 820 KB

L source code (i)
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The BIRO Consorfium

Best Information through

Regional Outcomes:

Best Information through Regional Outconee
wwuw.biro-project.eu

005- 2009

www.eublrod.eu

2012 h —

EUBIROD
Diabetes Report

T E.I
-.EEE i E-- ---I---

'{est Information
through
e Regional Outcomes

ol

4 A

e B R

o1 oz o3 o os os or os oo 1o a 1z 13 1a 15 e e a8 19 cwermn
DaTA SoURCE

DDDDDDDDDDDDDDDDDDDDDDDDDDDD

OECD Amputatlon Rates
Hospital Performance Benchmarking

BRIDGEHEALTH

BRidging Information and Data Gemaeration
for Evidence-based Health Policy and Research

wwuw.bridge-health.eu

Fabrizio Carinci



Fabrizio Carinci

a
&
' : l '. r ) Coordinating Centre
L g © @ e -
NET W RK

HUB FOR

http://www.hirs-research.eu/eubirod.html NTERNATIONAL
HEALTH

Joanneum Research, Austria RESEARCH

International Diabetes Federation (IDF), Belgium

Scientific Institute of Public Health, Belgium . .

National Institute of Public Health, Croatia ?PI\afrlng. :

University of Zagreb, Croatia N ormdtlc?n

Ministry of Health, Cyprus * Best practices

Adult National Diabetes Register, Steno Centre, Denmark * Tools

University of Debrecen, Hungary * Methods

Ministry of Health, Israel * Creating Opportunities for:

Serectrix, Italy
Ministry of Health, Latvia
University of Malta, Malta

* Targeted Research Partnerships
* Direct Involvement with EU/International

NOKLUS, Norway Organizations
Silesian University of Technology, Poland * Building together:
Telemedica Consulting, Romania * Global platform for diabetes monitoring

University of Ljubljana, Slovenia

IDIBAPS, Spain

Foundation for Care Information, The Netherlands
University of Dundee, UK

University of Surrey, UK
bty
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