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I Objectives

Overview of outcomes measurement
in diabetes and reflections upon the
barriers and enablers to building a
pan-European diabetes registry



I UJhy do we need health information in Europe?

. To provide broader and faster access to an ever increasing amount of
information of critical importance to researchers working in the
public interest

. To make policy makers accountable for the results obtained by the
EU legislation and National policies

. To evaluate adherence to evidence-based guidelines

. To set achievable targets for quality of care and outcomes, taking
into account the costs and benefits of different alternatives

. 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
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OECD Health at a Glance 2017/

http://www.oecd-ilibrary.org/social-issues-migration-health/health-at-a-glance-2017_health_glance-2017-en

Policies are assessed using information that is not
available on a routine basis !

Health at a Glance 2017

OECD INDICATORS

Conceptual framework for health system performance assessment

Health siatus
(dashboard 1, chapter 3)

Risk factors for health
{dashboard 2, chapter 4)

Health care system performance
How does the health system perform? What is the level of quality of care and access fo services?
What does the performance cosi?

Access Quality Health expenditure and financing
(dashboard 3, chapier 5) {dashboard 4, chapter &) (dashboard 5, chapier 7)

Health care resources and activities (dashboard 5) Sub-sector analysis (dashboards 1 & 5)
Health workforce (chapter 8) Pharmaceutical sector (chapter 10}
Health care activities (chapterd) Ageing and long-term care (chapier 11}

Demographic, economic & social context

Source: Adapted from Carinci, F. et al. (2015), “Towards Actionable International Comparisons of Health System
Performance: Expert Revision of the OECD Framework and Quality Indicators”, nternational Journal for Quality in Health
Care, Vol. 27, No. 2, pp. 137-146.
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OECD Health System
Performance Framework 2015

International Journal for Quality in Health Care Advance Access published March 10, 2(

International Journal for Quality in Health Care, 2015, 1-10
doi: 10.1093/intghc/mzv004

=
1SQua

Article . OECD framework for health care system performance measurement
Towards actionable international comparisons of
health system performance: expert revision of the
OECD framework and quality indicators

F. CARINCI'2, K. VAN GOOL%#, J. MAINZS, J. VEILLARDS, E. C. PICHORA®,
J. M. JANUEL’, I. ARISPEZ, S. M. KIM®, and N.S. KLAZINGAS3, ON BEHALF
OF THE OECD HEALTH CARE QUALITY INDICATORS EXPERT GROUP*

%

Non-health care determinants of health

How does the health system perform?
What is the level of quality of care across the range of patient care needs ?
What does the performance cost?

Current focus _ DI _ 2
of HCQI project Quality Access  Cost/expenditure =
Responsiveness/ ibili
Health care needs Effectiveness Safety patient centredness Accessibility
1. Primary prevention
e Individual

Integrated

3. Living with iliness
or disability/chronic care
4. Coping with end of life

care

Efficiency
Macro and micro-economic effciency

i’

Health system design, policy and context
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Diabetes in Europe: which international
comparisons dre routinely available 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 (how 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)

Fabrizio Carinci



Prescription of hypertensive and 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)
past vear. 2015 (or nearest vear)
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UJhy do we need a €U infrastructure for diabetes
information?

* To monitor actions and plan accordingly USING MORE GRANULAR
DATA OF CLINICAL RELEVANCE

* Diabetes is a valid model for complex multidimensional and
longitudinal monitoring of chronic disedses:

* General data on diabetes prevalence (total number of people in

diabetes at a specific point in time), poor data on incidence (how
Many new cases per yedar)

*  Summary results on selected 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)

* Does relevant information exist? YES,but is stored in different silos
(networks) and/or dispersed at the national or even sub-national level!
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Diabetes Registers in Europe

Norsk
S| dlabe(esreglster for voks;
for 201 6 meq "

“d"ngsunak

> OR:
OV Arsrappory

U Plan for fo,,

HIGH QUALITY INFORMATION ... but..
* Heterogeneous

* Fragmented

* Heavily Regulated

* Serving local interests

* Skeptical about sustainability of regular international
comparisons

* Hard to share data on a regular basis

* Mainly available in national language only
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PERSON CENTRED HEALTH SYSTEMS
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&) OECD

oo rorsernes AL Ehe OECD Health Ministerial 2017, Health
Ministers from around the globe:

* committed to realize person-centre health
systems

* expressed their interest to measure person
reported outcomes and costs for each individual
with a specified target condition (fundamental

prerequisite for Value-based Health Care)
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UJhat do we need to measure for person-
centred value-based health care ?

QUALITY

OF HEALTH COST
CARE

13 — INDICATOR | |
— \ | Il Numerator 4
DnTn Denominator
(LINKAGE) )
NA
admission event C
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Structure of a population-
based disease register

ContextualData

Mt

L]
Allows collecting
Primary Care i
f 5 p - p < > Primary Care Information System — .
d I’Clhge O s Population
° é’ é & C\)/I Prescriptions Database b a Sed
mMeasures in d L Disease =
Outpatient Specialist Care < > Specialist Services Database —J— Scsrampling — R (s) .
. ervice egister S p—
rigorous manner! v | -
o Registry
| | |
Master Index | Report
Inpatient Acute Care =< > Inpatient Database |
Transformation
Service
=
COORDINATING CENTRE I
- =
Research Registry =
Research
Research Study Group OUtpUt
Bruttomesso D, Grassi G (eds): Technological Advances in the Treatment of Type 1 Diabetes. Protocol :
Front Diabetes. Basel, Karger, 2014, vol 24, pp 1-14 (DOI: 10.1159/000363520) Transformation

Service

Standardized Information Exchange E— B
in Diabetes: Integrated Registries for Interfations
Governance, Research, and Clinical Practice eper

F.Carinci@ = CT. Di lorio@ = M. Massi BenedettiP

aSerectrix snc, Pescara, ®Hub for Interational Health Research, Perugia, Italy
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DATA B STATISTICAL OUTPUT

i
>
' ourcomes |
POPULATION-BASED L N
DISEASE REGISTER N
Total

Population -
(Region)

INDICATOR

Numerator

But different types of
models for data
collection may bias the
results...

Fabrizio Carinci
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DATA | STATISTICAL OUTPUT

POPULATION-BASED e Y
DISEASE REGISTER _

Total E
Population
{Region)
INDICATOR
POPULATION-BASED / Numerator
DISEASE REGISTER poglewtth’ ) | N o ____
LINKED TO A DISEASE -
PROVIDER SOURCE et S Denominator
QS RS

Different data sources
may lead to very
different results...
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DATA o STATISTICAL OUTPUT

POPULATION-BASED
DISEASE REGISTER g
Po::r:i!lon .
(Region)
INDICATOR
POPULATION-BASED / a4 Numerator
DISEASE REGISTER | peggewisn /A .
LINKED TO A CmsmsEs
PROVIDER SOURCE | Total . Denominator
PRegiom e -7
People with
DISEASE - e _ -
PROVIDER-BASED | \ I
SOURCE U roprmon

"‘\ (Region)
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Survey of diabetes data sources in Europe
Source: EUBIROD Network 2017

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, Romania, Slovenia T

How to merge approaches?

Fabrizio Carinci '|6




Shared Evidence-based Diabetes
Information System

Carinci et al, Diabetes registers and prevention strategies: towards an active use of health information, Diabetes
Research and Clinical Practice 74 (2006) S215-S219

Available online at www.sciencedirect.com

“+2* ScienceDirect

i

DIAKETES EESEANCE
RIS
CLHICAL FRACTICE

Diabetes Research and Clinical Practioe 74 (2006) 5215-521%

——
wwwelsevier comfocate/dishres
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Diabetes registers and prevention strategies: towards an active use of
health information

Fabrizio Carinci'*, Marco Orsini Federici?, Massimo Massi Benedetti®

H
! Health Systemy Revearch, Pescara, faly TermEdEdEEEEEA
Dipartimenio di Medicing Inferna, Universita di Perugia, Perugia, oy
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Fig. 2. Shared evidence-based Diabetes Information S ystem.
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EU BIRO and EUBIROD projects

€U DG-SANCO co-funded public health projects

BIRO project (2005-2009)

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

EUBIROD project (2008-2012)

‘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”

BRIDGE-HEALTH (2015-2017)

Task 8.2: “to provide privacy-enhanced open source software for
statistical analysis, data exchange, and automated calculation of
indicators, locally and at EU level, based on the BIRO experience.”

Fabrizio Carinci '|8



I ELBIRAD

Joanneum Research, Austria

International Diabetes Federation (IDF), Belgium
Scientific Institute of Public Health, Belgium
National Institute of Public Health, Croatia
University of Zagreb, Croatia

Ministry of Health, Cyprus

Adult National Diabetes Register,Denmark
University of Debrecen, Hungary

Ministry of Health, Israel

Serectrix, Italy

Ministry of Health, Latvia

University of Malta, Malta

NOKLUS, Norway

Silesian University of Technology, Poland
Telemedica Consulting, Romania

University of Ljubljana, Slovenia

IDIBAPS, Spain

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

University of Surrey, UK

Fabrizio Carinci

NETWew"RK

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

A lasting coalition for
brainstorming, debate,
research and development

projects!
Coordinating Centre
O
HUB FOR
INTERNATIONAL
HEALTH
RESEARCH
* Sharing:

* Information
* Best practices
* Tools
* Methods
* Creating Opportunities for:
* Targeted Research Partnerships
* Direct Involvement with EU/International
Organizations
* Building together:
* Global platform for diabetes monitoring

19



..the foundations developed

BIRO glossary together

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
generdate statistical objects from local data

Fabrizio Carinci 20



..the general

I The BIRO approach framework

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

Desigh and implement all software
Analyse data and disseminate results

Transfer technology

Evaluate, improve and update

Fabrizio Carinci 21



Privacy by design

information systems: the BIRO project,

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

Di Iorio CT et al. Privacy Impact Assessment in the design of transnational public health

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 TDilorio," 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 Skeig,® 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

DE-IDENTIFICATION

PER AL DATE field approximaled

INFORMATION to time interval
DATA CL R
Pseudonym used for
DATA COLLECTORS Data aggreXated by service centre STORAGE
FORMA R group of patients (Min
N=5 patients per cell) SEDIS
SITE LOCAL @
DB BIRO TRANSMISSION BIRO
DB COORDINATION
Data aggregated at level CENTRE
of service centre (UNIPG)
Aggregation of
multidimensional patterns
allowed (Min N=5 DISCLOSURE
conditions applied) BIRO_datahase
SECURITY administrator
Password access for local administrator
m_ prompting client program to send encrypted
Compu@u_on of s]ngle bundies to BIRO
BIRO statistical object for
local and SEDIS reporting



Original Articles

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;

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

S. Pruna'®; S. Skeie'’; F. Storms™®; C. T. Di lorio'%; M. Massi Benedetti?

"University of Dundae, Scotland; 2Hub for International Health Research, Italy; *University of Surrey, United Kingdom;
“University of Malta, Malta; *Joannaum Research, Austriz; ®University Children's Hospital Ljubljana, Slovenia; 'Centre
Huspitalier da Luxembourg, Liembourg; Scientific Institwte of Public Health, Belgium; *Medical University of Silesia,
Poland: "Havelhiihe 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;
EMinistry of Health, Cyprus; 6 Telemedica Consulting, Romania; "NOKLUS, Norway, EDutch Institute for Healthcare
Improvement {CB), The Metherlands; "*Seractrix snc, Italy
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1
DEMOGRAPHIC
CHARACTERISTICS

2
CLINICAL
CHARACTERISTICS

HEALTH
SYSTEM

4
POPULATION

5
RISK
ADJUSTED
INDICATORS

11
Basic demographics

21
Diabetes status

221
Obesity and Growth

22 (most recent value in the last 12 months)

Risk factors for 222

diabetes Lifestyle
complicat ons
223

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

2.3
Diabetes complicat ons

31
Structure (provider level)

3.2
Structural quality

331
Foot examinat on
332
Eye examinat on
333
3.3 Measurement done
i {in the last 12 maonths)
334
Treatment
(at least one prescript on in the last 12 months)

335
Management

Processes

41
Area level

51
Epidemiology

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

53
Outcome Quality: | ntermediate outcomes
(in adults with diabetes in the last 12 manths)
54
Outcome Quality: Terminal outcomes
{in the last 12 months)

23



General Software for Federated
Analysis

Benchmark
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: . R
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Successful Road Test
EUBIROD Report (2012)

8/2/2012: New BIRO Release 2.1.12
15/2/2012: Collection of statistical objects
21/2/2012: €U Draft Report from 18
countries (N=79 indicators)

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

1/3/2012 Project Ends

= L
SUSTAINABILITY: g -

DIABETES INFORMATION |~ .\ .
NOT INCLUDED AS A TOPIC | TT8T5T 552 T=Femmsg=h

T T T T T T T T T
oz =] o4 os o5 g oz oo 10 1 12 13 14 15 15 17 18 19 oveml

IN EU PROGRAMS SINCE THEN!
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O’Brien Institute for Public
Health

ICHOM Research fellow

Western Diabetes Institute, Western University of
Health Sciences

Behavioral Diabetes Institute, University of California
Loyola University Maryland

The Keck School of Medicine of the University of
Southern California

Z

Standard Set on Diabetes
ICHOM 2017-2018

UK Patient representative
Bournemouth University

University Hospital Ztirich

Aalborg University and Aalborg University Hospital

National institute of Public Health Slovenia,
University Medical Centre Ljubljana
\ University Medical Centre Ljubljana

MASSIMO MASSI BENEDETTI (HIRS)
FABRIZIO CARINCI (University of Bologna)

Diabetes Center Mergentheim

APDP, Nova Medical School Lisbon

International

Diabetes Federation

Instituto Nacional de Ciencia
Médicas y Nutricién

/'

Postgraduate Institute of Medical

/ Education and Research

\ The Hebrew
University of
Jerusal

Patient
representative
/ National University of
7 Singapore

University of Yaounde |

ICHOM Research fellow r

* - Working Group Co-
chairs

** - Research fellows

Fabrizio Carinci

S
NQ S Lé‘,(p

28 Working Group members led by
2 co-chairs

19 Countries represented
4 Patients across 3 continents

>10 Profiles: Patient advocacy,
Primary care, Endocrinology,
Psychology, Nursing, Public
Health, Insurance, Health
policy, Biostatistics

Imperial College London Diabetes Centre, Abu Dhabi

National Health Insurance Company Daman
‘\
University of Cape Town .\
Patient representative

Patient representative
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Scope of the set

Patient population Management approach Disease stage

Education and lifestyle
*  Weight management
*  Diet
+  Exercise

Early uncomplicated disease
Adults (aged z 18 years)

Diabetes with co-morbid disease
*  Type 1diabetes mellitus e.g. Diabetes and obesity

«  Type 2 diabetes mellitus Pharmacological

*  Dral

Diabetes with complications
*  Parenteral

e.g. Diabetes with neuropathy

Psychosocial care
*  Mental health

The Working Group specifically excluded certain populations from the set, as they have distinct needs that would be best
addressed in a separate project. Excluded from the set are:

Paediatric and neonatal populations (aged <18 years)

Gestational diabetes

Secondary diabetes

Fabrizio Carinci
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Working
Group
Process

Literatur
e review

Patient
Input

External
Input
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2017

Consolidated procedure and sharp agenda linking
WP partners across the globe

June Jul Aug Sept Nov Jan Mar April June
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Literature %W of

outcome d ins and definitions combining type 1 and
type 2 diabetes
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diabetet advisory
groups for type 1
and type 2 diabetes

Literature review of risk
factor domaip's and
definitions¥or type 1 and
type 2 diabetes

Outcom lidation survey

Open reﬁv period

L4
Key

Type 1
diabetes core

group
meeting

Type 2
diabetes core

group
meeting

Full Working
Group
meeting
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Agreed specifications for routine monitoring:

the ICHOM Diabetes Data Dictionary

|ahh! D

P anable:

Definition:

m& Definition:

Inclusion Criteria:
Timing:

Data Source:
Type:

Response Options:
Variable |D:
Variable:

Definition:

Supporting Definition:

Inclusion Criteria:
Timing:

Data Source:

Type:
Response Options:

Fabrizio Carinci

SYSBP

Blood Pressure

Systolic reading

What is the person with diabetes” most recent systelic blood pressure from the
past 12 months

Systolic and diastolic blood pressure readings are used to determine the presence
of hypertension and whether blood pressure is contrelled if on blood pressure
lowering medication. Control will be defined depending on the most relevant
hypertension guidelines

All patients

Baseline

Annually

Clinician [Healthcare provider

Mumerical

Mumerical systalic BF in mmHg

DIABP

Blood pressure

Diastelic reading

What is the person with diabetes’ most recent diastelic blood pressure from the
past 12 months

Systolic and diastolic blood pressure readings are used to determine the presence
of hypertension and whether blood pressure is controlled if on blood pressure
lowering medication. Control will be defined depending on the most relevant
hypertension guidelines

All patients

Baseline

Annually

Clinician /Healthcare provider

Mumerical

Mumerical diastelic BP in mmHg m m
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Overview of the contents of the set

Psychological Wellbeing

Patient-reported outcomes

Diabetes Control

Acute Events

Chronic Complications

Health Services

Survival

Fabrizio Carinci

Diabetes Distress
Depression
Glycaemic control
Diabetic Ketoacidosis

Hyperglycaemic Hyperosmolar
Syndrome

Hypoglycaemia

Micro- and Macrovascular
complications

Nervous System Complications
Treatment Complications
Financial barriers to treatment
Healthcare Utilisation

Vital Status

Patient-reported outcome
measure

Provider

Provider and Patients

Provider and Patients

Provider and Patients

Provider

30



Delivering the final product:
the ICHOM Standard Set on Diabetes

Follow-Up Algorithm

The following algorithm illustrates when Standard Set variables should be collected from patients and clinicians.
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http://uwwuw.ichom.org/medical-conditions/diabetes/
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Time to progress together now?

DIABETES
IN ADULTS

Fabrizio Carinci
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Conclusions

* Diabetes registers are increasingly recognized by €U Member States as a
necessary solution to monitor and improve outcomes across Europe.
However, there is still a lack of coordination for international comparisons

* Novel approaches for privacy enhanced rigorous data collection have
been successfully trialled in the BIRO and EUBIROD projects. Meanwhile,
the federated architecture has been recognized as a viable and effective
general solution by other EU projects.

* The release of the ICHOM standard set for diabetes underpins the
creation of a pan-European diabetes register that can use standardized
information for multiple stakeholders wishing to apply value-based
health care

* The sustainability of the register is paramount to match key goals with
the actual capacity of measuring targets on a routine basis, in the interest
of people with diabetes
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