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

* The methodology applied is frequently advanced and results are
not easy to interpret for policy makers.

* New tools to facilitate the uptake of performance results are
iIncreasingly sought at all levels

* International comparisons are hampered by the lack of
standardized data and the absence of procedures/software to
constantly and automatically check the quality and management
of the existing data sources
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Theory: Conceptual Model

Practlce Multidimensional sets of Indicators
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Quality of Care in Diabetes

[IDF Diabetes Atlas, Fourth Edition, 2009]
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2004-2008: >1,500 publications on quality of care M
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* Multicentric data in a single country wih by
« Analysis on a single centre j
* 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 are internationa
comparisons SO difficult?

“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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Data Sources of

Performance Indicators
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Linked
Administrative Data

Clinical Databases

Epidemiological
Studies
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Unified model: cathedral or bazaar?
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Mixed models

L’Aquila — Piazza Duomo
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* 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

www.eubirod.eu



Coordination rather than unification:

a pragmatic model
6 3 0 m@ . 2 L

Ingredients = EU Standardized
Recipe = Dictionary Data definitions

Discard
Heterogeneity

Product = Indicators
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BIRO Diabetes Core EU Dataset

. ID Patient

. ID Centre

. Type of Diabetes

. Sex

. Date of Birth

. Date of Diagnosis

. Episode Date

. Smoking Status

. 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

©oOoO~NOGOS,WN-=

. Foot Examination

. Foot Pulses

. Foot vibration

. End Stage Renal Failure

. Renal Dyalisis

. Renal Transplant

. Stroke

. Foot Ulceration

. Acute Myocardial Infarction
. Laser

. Hypertension

. Blindness

. Amputation

. Antihypertensive Medication
. Hypoglicemic Drug Therapy
. Oral Drug Therapy

. Pump Therapy

. Nasal Therapy

. Average Injections (x day)

. Self monitoring

. Diabetes Specific Education
. Lipid Lowering Therapy

. Anti-platelet Therapy

. Patient enrollment in DMP for diabetes
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Local “Mapping” of Diabetes Data
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BIROBox

Fields mapping configuration
Configure mapping between BIRO fields and local fields

BIRO field

Date of Birth

Date of Diagnosis

Patient 1D

Sex

Sub-Data Source ID

wpe of Diabetes

BIRO Database

Alcohol Intake

Alcohal status

Arnputation

BIRO field name: TYPE_DM
BIRO field description:

Type of Diabetes

Extract from local database
Local field name

[tipoDiabetalnt

Anti Platelet Therapy

| Database Engine

Local Report

| Statistical Engine

Average Injections

Blindness

BMI

Cigarattes per day

Creatinine

Diabetes Specific Education

Diastolic blood-pressure

Data Transmission

Global Report

| Central Engine

Global Connection

| Web Portal

End Stage Renal Failure

Episode Date

Eye Examination

Foot Examination

Foot Pulses

Foot Sensation

Foot Ulcer

HbAlc

HDL

Height

Hypertension

Hypertensive Medication

Hypoglicasmic Drug Therapy

Laser

LDL

Lipid Therapy

Maculopathy

Microalburmin

Myocardial InFarction

MNasal Therapy

Cral Therapy

1]

BIRO category Expression

Local value

BIRO Value

Type 1 F |is custom text

[=][:

Type 2 F |is custom text

=2

Other Types ¥ |is custom text

=] lo

[ (o]

Previous | |

Finish

EUBLR®D

www.eubirod.eu

e
Dirgctarate- General for
Health & Consumers

rg

Consumers



The complete BIRO model

WWW blro-prOJect.eu
| 2 L A0

Local | . Global
. Trasmission |

EN1.rT R

BTEX

Source Mapping

BIRO

Standard Statistical
Analysis

Local

Report | Aggregate
Tables

Global
Report

.ﬂ

E@@GEQ D www.eubirod.eu Drectae Gonelor




Fundamental BIRO definitions
@:d o F® PO m@,rd 2 i A@ D - T

Region
a network sharing a common homogeneous framework for

the collection of health information (e.qg. 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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http://www.biro-project.eu/documents/ downloads/ D14 4 BIRO Monograph pdf
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Demographic Characteristics (N=2)
Clinical Characteristics (N=18)
Health System (N=21) " Kegsonal Gutcomss:
Population (N=3)
Standardized / Risk Adjusted (N=28)
— Epidemiological (N=2)
— Process (N=16)
— Intermediate Outcomes (N=7)
— Terminal Outcomes (N=3)
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Structure of the Report

Root (Class) Table

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

Response Variable

Body (Class) Table

Type of Diabetes
(éﬁass 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
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Tabular Outputs
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Code and Description of the Indicator ~ Target Variable
- | 2.2.3.1 Systolic Bl:(t;ermst recent episode in 12 months) | Root Table
includes all observations in the
Response Variable Exposure Variable input dataset
Valid Value
[ sSBP | [ Gender |
Valid Value (% ) | NV/NA (%) N (%)
[Valid Valué 254 ( 79.9 0( 0.0) 254 ( 79.9)
Not Valid / Not Available ||~ NV/NA> 64 1) 0( 0.0) ﬁ4k2ﬁ§—-
TOTAL [318(100.0), 0( 0.0) [ 7318 (100.0)
_ Table 2.2.3.1.3 - Missing Data: \iBP * Gender  pou Percentages =)
GRAND TOTAL for all tables: total number
. L f jons i
Caption: numbering is the same used for HTML and CSV outputs ° Obsewafo'ons e oversl sape
Only Valid Values
for all variables enter the
Body Table
SBP Gender
Male ( % ) | Female ( % )
[0 - 130) 36 ( 23.4) 25( 25.0)
[130 - 160) 97 (1 63.0), 58( 58.0)
— 21 (136) | 17( 17.0)
TOTAL 154( 60.6) 100( 39.4)
Table 2.23.1.4 - SBD * Gender =
Row percentages highlight the
weight of each level of the exposure variable
Body Table on the total sample
includes only Valid
observations for all exposure CMH Chi-Square  p.value df
and response variables Value 07721 06797 2
Chi-Square Table
Refers to the Body Table
I
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Graphical Outputs
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Code and Descr|pt|on of the Ind|ca r Target Variable

) 22.12BMI (the most recent episode in 12 months)
Type of Diabetes = Type 2

Class Variable Level —

Histograms show the requency ofVALID vales Alegend allows to interpret colors in histograms

Frequency () o g, neachlevelof the arget vriabl (BM) foreach lvel f e arge vart (BMl) Loz
VALD values .. for each data source ; alb fi0_40)
for the target fld i < k09
variable (BMI) o \/ In the sub data
© source
w0 option, an
« ll additional
o figure is added
to show the
overall distribution
1 2 3 4 5 6 Overall of levels of the
target variable
Barplots: 2.2.1.2.26 - BMI by data source (Age = [35 - 55), Type of Diabetes = Type 2)
In the SUB DATA SOURCE output, BOXPLOTS are used
to compare distributions across centres for continuous response variables
1I é :; tlt {'I> é Ovérall
Boxplots: 2.2.1.2 3 - BMI by data source (Type of Diabetes = Type 2)
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Standardization

(AHRQ Quality Indlcators)
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Risk adjustment model (in each region)

Y(%) = B,+B,(females)+p,(age_class1)+...3,(age_class4)
Source unit 1

Y. expected= B,+[B,(females)+p,(age_class1)+...3,(age_class4)

ZPredi x 100 = Expected Rate

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

E@@GRQ D www.eubirod.eu  Brectote Geneafor




Logistic regression for risk adjustment:

R EEEERE:

why using individual data?

............... =y .
E—
Box 3.4.2. Output Logistic Model on all ohservations Box 34.3. Qutput Logistic Model on aggregate data
The LOGISTIC Procedurs The LOGISTIC Procadure
C I t Meodal [nformaticn Modal Information
ompiete ; :
Dats Sat WORK.,_MODEL Data Sat WORK.IM_SEDIS
Sam Ie — | Responsa Varigblke HI_HEB#& Feasponse Yarabla HI_HBA CC'mblnatlonS Of
Mum =2 Lawals 2 Mumber of Response Lavels 2 / H
Y Number of Observation 17102 Number of Observations 16 Levels of Covariates
M odeal binary kogit Weight “aria ble COUNT
Optimization Techniqua Fishars scoring Sumof Weights 17102
Modeal binary logit
Responsa Profile Optimization Techniqua Fiehar's scoring
Ordared Valus HI_HBA Total Frequancy Fesponsae Pofike
1 1 4855
2 4] 12245 Omdearad Valuae  HI_HBS Total Weaight Total Fraquancy
1 1 & 4555.000
Pmbability modelad & HI_HBA=1. 2 0 & 12245 000
Anahysis of Maximum Likelihood Estimates Probability modeked & HI_HBA=T.
Standam™ Wiald Chi Pr= Anaksis of Maximum Likelihood Estimates
Parametar OF Estimate Error Squars ChiSg
Standard Wad Chi Pr=
Intarcapt 1 01025 44 5247 <0001 Pammeatar DF Ermr Square Chiaqg
GEMDER 1 00343 447555 <00
CL_AGEZ 1 01092 07027 0.4019 Intemept 1 01025 44 5243 <00
CL_AGER 1 01040 1.95842 01589 GEMDER 1 00342 44 FE55 <00
CL_AGE4 1 01088 52837 00215 CL_AGEZ2 A 01082 07037 04019
CL_AGER A 01040 18542 01589
CL_AGE4 A 01088 52637 00214
Box 3.4.4. Observedlexpectad rates by centre using logistic regression Sa me resu ItS '
Centre | Den. Murm. % Oheerved % Expected 5% Lowser 95% Upper
1 76249 2189 284 285 275 295
2 2360 1000 42 4 280 26.1 204
K| 422 016 26.8 284 26.9 2019
4 1239 22 17.9 2843 258 a0.g
& 2382 L) 222 284 26.6 an.z
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Standardization outputs

326
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21.2
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-100 -50 0 50 100

] [O-EJE %
E@@GRQ @ www.eubirod.eu

40

Dirgctarate- Goneral for
Health & Consumers




1‘.} Applications Places System 7 Deu f; Tue Nov 2, 17:47 @ birox (0]
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BIRO box

Pentaho Data
Integration

Link to The
EUBIROD Project

workingDirectoryEx
ample

VBOXADDITIONS_3.
2.8 64453

Best Information through Regional Outcomes
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The BIRO Statistical Engine:

Automated Local & Global Report Delivery
R Y em@.ird iz Ld@® ) - G H NG

—
_—
1) BIRUBOX I=J1aJ1x)
Help
Statistical Engine Configuration
»
& B
e *
__J.G;n . u BIRO Database |fo|igno |v| | Refresh |
Bast mformation throwgh Reglonal s
Centre ID |2=Umhria Dataset, Italy |v|
EIROBox -
Start year | 2008
| Duration (years) | 1):‘
Reference date |12—31 |v|
BIRO Database
Sub data sources [ ] enable sub data sources reporting
| Database Engine cal'engine status
Statistical engine progress status: 2% completed
Local Report ) =
| Statistical Engine sink(sinkfile, type="message") W
Duration (years): 1 1=
I'm executing the following command: E_
BIRO_se{dirse="/home/fabrizio/Desktop ftestrun-2.0.7/ _se_",
dirout ="/home/fabrizio/Deskiop/testrun-2.0.7 /workingDirectory/_se_", dbformat="postgres",
driverClass="arg.postgresagl. Driver”,
classPath="/home/fabrizio/Deskiop/testrun-2.0.7 /BIROCommaonLibraries /postgresql-8.4-70 1. jdbc4 jar",
identifier. quate=""", pathdb="jdbc:postgresql://localhost/foligno”, user="postgres’, password ="postgras",
dbname="foligno", dirdatastore="", centre_id="2", standate="20058-01-01", enddate="2008-12-31",
wearnow=2010, refanadate="12-31" logfile = "statisticalEngine.log", cex= 1, wide=1, filepop="",
filepopdiab="", activitytable=0, compiletex=1)
Run Statistical Engine Erowse Results
—

2IRG www.eubirod.eu (& o g =
EUBIR®D birod

Consumers




Report Delivery

@
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* Qutputs are produced in html and pdf formats, together with a
very large number of component files that can be conveniently
reused in customized web portals

BIR

st nformatian hrough Asgian Outcames
Reference date: 31/12/08
Parameter: 5.3.1 % subjects with most recent HbAlc > 9.0 pet (poor control)

Type of Diabetes

HbAlc
Valid Value (%) [NV/NA (%)
'Valid Value 8797 ( 93.9) 0 (0.0 8797( 93.9)
NV/INA 575 (6.1) 0 (0.0 575( 6.1)
9372 (100.0 ) 0(0.0) 9372 (100.0)

Table 5.3.1.1 - Missing Data: HbAlc * Type of Diabetes

Type of Diabetes
Type 1 (%) [Type 2 (%)
(o+) [76(12.2) [618(7.6) [[694( 7.9)
[i0-9] [545 (87.8) [7558 (92.4) [8103( 92.1)
621 (7.1) [B176 (92.9)[8797 (100.0)
Table 5.3.1.2 - HbAlc * Type of Diabetes

‘H])Alc

”C’M:H Chi—Squﬂrer.vnlue‘hI”

[To7553 -
Gender
HbAlc

Valid Value (%) NV/NA (%)

Valid Value 8797 ( 93.9) 0(0.0) 8797( 93.9)

NV/INA 575 (6.1) 0 (0.0 575( 6.1)
9372 (100.0) [0(0.0) 9372 (100.0)

Table 5.3.1.3 - Missing Data: HbAlc * Gender

Gender
Male (%) |Female (%)
(9+) [331(6.9) [E3(9.0) [694(7.9) |
(0-91 [4438 1 93.1) [3665 ( 91.01 [8103( 92.1) |

HbAT,

report-1.pdf - Adobe Reader:

annon= g

E] pemographic
characteristics

[l ciinical
characteristics. 8
¥ Health System
[ Population 8
E] Risk Adjusted
Indicators

0

arplot: 5.3.2 Percentage of patients with most recent HBAIc level greater than 7,5 pet

100 P o B3 100
oaEs

‘orest plot: 5.3.2 Percentage of patients with most recent HbAIc level greater than 7,5 pot

827x1169in_[< 5
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Statistical Objects Data

@S ERE GO m@. i

=l DesKtop - Flle Browser I=l18]1%%]
File Edit View Go Bookmarks Help
<bo Back v Forward @ @ @ | E | = 33% (o Q
& fabrio | [Eiesktop]
Name ~ | Size | Type | Date Modified =
< (£ testrun-2.07 Bitems folder Tue 02 Nov 2010 10:17:32 AM CET
= ﬁ workingDirectory 5items folder Mon 04 Oct 2010 12:52:44 PM CEST
< [El se 2items folder Sat 23 Oct 2010 09:48:34 AM CEST
< (£ output 2items folder Thu 23 Sep 2010 11:32:33 PM CEST
b (&1 reports Bitems folder Sat 23 Oct 2010 09:19:59 AM CEST
~ ﬁ data Bitems folder 5at 23 Oct 2010 09:09:13 AM CEST
~ ﬁ #231010090913 2items folder Sat 23 Oct 2010 09:09:13 AM CEST
~ ﬁ 2008 litem folder 5at 23 Oct 2010 09:09:13 AM CEST
~ {52 990 items folder Sat 23 Oct 2010 08:19:44 AM CEST
[ ] i5.3.3 type dm_d4_la.csv 307 bytes CSV document Sat 23 Oct 2010 09:19:39 AM CEST
[ ] i5_3 3_type_dm_d1_3b.csv 100 bytes CSV document Sat 23 Oct 2010 09:19:35 AM CEST
. i5 3 3 type dm_d1_3a.csv 334 bytes CSV document Sat 23 Oct 2010 0
[ ] 15.3 3 sex_type 2 04 lacsv 303 bytes CSV document Sat 23 Oct 2010 CEST
D i5_3 3 sex_type 2dl 3b.csv 101 bytes CSV document Sat 23 Oct 2010 09:19:36 AM CEST
[ ] i5.3_3_sex_type_2d1 3a.csv 376 bytes CSV document Sat 23 Oct 2010 09:19:36 AM CEST

[ 153

5 f5—3 g i5 3 3 type dm_ d1 3a.csv - /home/fabri
B 53] File Edit Search View Document Project Build Tools Help

o/Desktop/testrun-2:0.7/workingDirectory/ sel output/data)# 233 =)= <

[ i5.3]

Cssl [ v By G @R ¢ % e B M 7Q

[ ] i5.3]| Symbols | Documents] ([iS_S_S_type_dm_dd_la.csv % |i5_3_3_type_dm_d1_3h.csv

b3 |i5_3_3_type_dm_d1_3a.csv % (>

[ 153 No tags found
[ 5.3
[ 5.3
[ i5.3]
[ 153
[ i5_3]
[ 153
[ 5.3

DU W R

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

|'type_dm','sum','sbp_clzi-ﬂ','n','id','perc','start','end','dbname'
"Type 1",83,"[8 - 148)",58,"2",60.2,2007-12-31,28058-12-31, "terni"”

"Type 2",2511,"[@ - 148)",1158,"2",45.8,2087-12-31,2008-12-31, "terni"
"Type 1",83,"[140 +)",33,"2",39.8,2007-12-31,2008-12-31, "terni"

"Type 2",2511,"[148 +)",61361,"2",54.2,2087-12-31,2008-12-31, "terni"
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Execution Time
@:doB®E FOAm@. i d 2 L AO D - T M

[B—

Centre N Patients N episodes Elapsed Time

1 2,842 9.097 10' 46”

2 3,202 8,316 9' 23"

3 1,115 1,948 8' 26”

4 1,268 1,456 8' 177

5 994 1,329 8' 027

6 318 438 8'19”

Overall (Statistical Engine) 9,739 22,584 24' 527
Overall (Central Engine) 9,739 22,584 15' 30”

Directarate-General for
Health & Consumers
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* The BIRO statistical engine may represent a useful model to
collect and analyze standardized data for the routine production
of multidimensional sets of performance indicators

The current version, implemented for the case of diabetes
registers, is provided with extensive specifications and is
completely open source.

To make it generally and directly applicable to different sets of
performance indicators, the software must be properly reshaped
to allow for the inclusion of “user plugins”.

Plugins must specify parameters for the basic steps required for
performance reporting: mapping local values to a common
standard, applying definitions and algorithms to the target
indicators, standardization formulas for risk adjustment

EURIR
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Perspectives

Connecting BIRO and HEIDI
O:J BWEP O m@.rd =LA@ — S H>w

——
l Generate HTML Tag J
Bar chart Map chart Table chart
Total population , shown between 1975 and 2006 (31 years)
The inhabitants of a given area on 1 January of the year in guestion (or, in some cases, on 31 December of the previous year). The population is based on data from the most recent
census adjusted by the components of population change produced since the last census, or based on population registers.
A 100000000 [ || ever
v v . Minimum
90000000 [v] l Average
iloys £0000000 V]l Austria
WIKI: [v] W Belgium
“ . ) M . Bulgaria
ealth in Europe: o - om
M Czech Republil
Information - IR o
D ark
< v . enm
T £ 50000000 v Estonia
40000000 [v] Finland
v . France
v Greece
M Hungary
BIRO .csv _.-...........-I W ot
20000000
M Italy
data outp uts ——e—————— et [ e
10000000 M . Luxembourg
v [ Latvia
A V] [ maita
' 1975 1977 1979 1981 1983 1985 1987 1929 1291 1903 1995 1997 1909 200 2003 2005 |J| . Netherlands
—> Years [v] SelectNone
“p 4
Source:  ESTAT (demo_pjan) EUHIID: DSEFIO01010  ECHIID: 10101 Full Screen Last update: 2010-07-23T04:37:51 Generated on: 12/11/2010 1:31
H EI DI S D MX Figure 3.2. Population size per Member State in 1975, 2006 and forecasts for 2050
d t f t ABOUCREIDTWIKIS Privacy policy  Disclaimers
une 2010, at 11:16. This page has been accessed 635 times.
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More Collaborative

Frameworks needed!
@ J o WP m@rd e L A®

“Performance measurement is not something done to you by
someone else but something done together, in partnership, to
improve our ability at every level — local, state, regional, and
national — to achieve our common goals”.

former USA Assistant Secretary for Health, Philip R. Lee
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