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AimAim of the Projectof the Project

�� The The mainmain aimaim of of thisthis project project isis toto
provideprovide a quantitative a quantitative analysisanalysis on on 
outcomesoutcomes , output, , output, costscosts //expenditureexpenditure
and and productivityproductivity of the of the ItalianItalian healthhealth
care system care system basedbased on on patientpatient levellevel datadata
byby meansmeans of a of a microsimulationmicrosimulation modelmodel
usingusing data data collectedcollected byby individualindividual
ItalianItalian GPsGPs. . 



The The rolerole of of ItalianItalian GPsGPs
in in intermediatingintermediating patientpatient healthhealth

and NHS and NHS healthhealth expenditureexpenditure

�� WithinWithin the the ItalianItalian NHS NHS ItalianItalian GPsGPs provideprovide the the followingfollowing
servicesservices : : 

–– DrugDrug prescriptionsprescriptions ((aboutabout 70% of total public 70% of total public drugdrug
consumptionconsumption isis prescribedprescribed byby GPsGPs););

–– PrescriptionPrescription of Lab test and of Lab test and DiagnosticDiagnostic teststests ;;
–– ReferralReferral forfor specialistspecialist visitsvisits and hospital and hospital admissionsadmissions ..

�� In a In a yearyear GPsGPs visitvisit aboutabout 65% of 65% of theirtheir patientspatients
�� In In threethree yearsyears GPsGPs visitvisit aboutabout 90% of 90% of theirtheir patientspatients

�� The The vastvast majority of majority of allall chronicchronic diseasesdiseases isis diagnoseddiagnosed and and 
treatedtreated byby GPsGPs



HealthHealth Search:Search: OBJECTIVESOBJECTIVES

�� HealthHealth Search (HE) Search (HE) isis a a nationalnational representativerepresentative network of network of GPsGPs, , whowho
joinedjoined the network in a the network in a spontaneousspontaneous way. way. 

�� Over the Over the yearsyears , HS , HS GPsGPs havehave contributedcontributed toto buildbuild up, up, accordingaccording toto a a 
precise  precise  protocolprotocol , a database , a database withwith informationinformation comingcoming fromfrom theirtheir
clinicalclinical practicepractice withwith the the followingfollowing aimsaims ::

�� ToTo improveimprove the the qualityquality of care of care providedprovided toto patientspatients ..
�� ToTo developdevelop and and improveimprove the the epidemiologicalepidemiological researchresearch in the in the GeneralGeneral

PracticePractice ;;
�� ToTo collectcollect informationinformation on the on the healthhealth status of the status of the ItalianItalian populationpopulation and and 

on the on the prevalenceprevalence of of pathologiespathologies ;;
�� ToTo provideprovide informationinformation usefuluseful toto improveimprove healthhealth care management and care management and 

healthhealth care planning at care planning at nationalnational , , regionalregional and LHA and LHA levellevel ..

In 1998 In 1998 HealthHealth Search Search waswas createdcreated asas researchresearch unitunit of the of the 
SocietSociet àà Italiana di Medicina Generale (SIMG)Italiana di Medicina Generale (SIMG)



��� ��� ������
�	
��
����	 �� ������������

HealthHealth Search/Search/ ThalesThales :: THE NETWORKTHE NETWORK
((DecemberDecember 2008)2008)



Health Search/Health Search/ ThalesThales :: THE DATABASETHE DATABASE

ID ID PatientPatient ((encryptedencrypted ))
DoBDoB
GenderGender
GeographicGeographic locationlocation
EducationEducation
ClinicalClinical hystory*hystory*

ID ID PatientPatient ((encryptedencrypted ))
ATC codeATC code
AIC AIC codecode �r�r�r�r�r�r�r�r
PosologyPosology
NN�r�r�r�r�r�r�r�r of of packagespackages
Date of Date of prescriptionprescription
ID ID DiagnoseDiagnose

ID ID patientpatient ((encryptedencrypted ))
ICDICD--9 CM 9 CM diagnosediagnose
FreeFree texttext diagnosediagnose
Data Data diagnosediagnose
ID ID DiagnoseDiagnose

*Medical*Medical historyhistory , , allergiesallergies , , vaccinationsivaccinationsiID GPID GP
DemographicDemographic informationinformation
ID ID PatientPatient ((encryptedencrypted ))

�r�r�r�r�r�r�r�rBrandBrand namename , tipe of , tipe of drugdrug ((ethicalethical , OTC, , OTC, etcetc ), ), 
quantityquantity of of activeactive ingredientingredient

ID ID PatientPatient ((encryptedencrypted ))
ID ID DiagnoseDiagnose
Data on Data on prevention#prevention#
DiagnosticDiagnostic teststests
HospHosp admissionsadmissions

# BMI, BP, # BMI, BP, globalglobal cardiovascularcardiovascular riskrisk
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HealthHealth Search/Search/ ThalesThales ::
qualityquality of the dataof the data
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� Accuracy: % of % of codedcoded diagnosesdiagnoses, % of , % of prescriptionsprescriptions linkedlinked toto diagnosesdiagnoses

� Completeness: % of data on % of data on preventionprevention (i.e. (i.e. smokesmoke, BMI, , BMI, cholesterolcholesterol, , BloodBlood PressurePressure) ) 

� Frequency of recording: NN�r�r recordedrecorded dailydaily visitsvisits visite visite standardizedstandardized byby No. of total No. of total patientspatients



NationalNational representativenessrepresentativeness -- 11

DemographicDemographic
The The distributiondistribution of of patientspatients byby
ageage in HSD in HSD isis veryvery closeclose toto the the 
distributiondistribution byby ageage recordedrecorded byby

ISTAT (ONS)ISTAT (ONS)
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PrevalencePrevalence of of chronicchronic pathologiespathologies
HSD HSD vsvs ISTAT (HIS)ISTAT (HIS)
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NationalNational representativenessrepresentativeness -- 22



UseUse of of drugsdrugs
(DDD/1000 (DDD/1000 habitanthabitant diedie per per eacheach therapeutictherapeutic groupgroup over total DDD/1000 over total DDD/1000 habitanthabitant diedie ))

HEALTH SEARCH HEALTH SEARCH vsvs OsMedOsMed . . 
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Prices and tariffs

• We are now completing the raw
information included in the HS dataset
with the following data:
– Drug prices

– Lab and diagnostic test tariffs (at regional
level)

– Hospital DRG tariffs (at regional level)

– GP salary



SiSSI – Italian Simulation
Model of Health Expenditure

The project is organized around two phases:

Phase 1 – Static model
• Static analysis of outcomes, output, costs and utilization in the 

NHS
• Total costs (by nation, patient, GP, pathology, etc.)
• Benchmarking across regions, GPs, patients, etc.
• Analysis of alternative health policies (“what if ”)

Phase 2 – Dynamic model
• Analysis of chronic diseases and the effect that medical 

treatments have on them
• Analysis of health expenditure in the medium-long run
• Analysis of financial sustainability of the system



The expected results of the model

As all our information are at patient level and
over time, we can easily construct:

• Price and Quantity Indices
• Cost of Treatment Indices
• Health Outcomes Indices
• Cost-Effectiveness Indices (
Õhealth/
Õinputs); 
• Treatment Effect Indices

All these measures can be produced by good and
services, group of patients, GP, gender, age, region,
disease, and any possible combination of all
characteristics we have in the dataset.



SOME PRELIMINARY RESULTS
using the static model and 

the diagnostic test information



Per capita diagnostic test expenditure
by patient age and region



Per capita diagnostic test 
by patient age, gender and type of test



Per capita diagnostic test expenditure
by age and year





Diagnostic test prescriptions
by GP gender and patient age



Diagnostic test prescriptions
by GP regional area and patient age



An example of cost-effectiveness analysis:
GP efficiency in lowering Cholesterol



An example of health outcome index:
Distribution of LDL Cholesterol by year
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An example of health outcome index:
Improvement in health status

Chronic bronchitis asthma disability

At age 70  
-40%

6 year delay

Source: Cislaghi 2008

At age 70  
-30%

At age 70  
-35%

4 year delay

7 year delay



Possibility to geo-reference all results
Per capita diagnostic test by region (LDL Chol.)



…even down to municipality!



ConclusionsConclusions

1.1. HS HS representsrepresents anan importantimportant sourcesource of of informationinformation forfor output and output and 

productivityproductivity analysisanalysis asas itit isis basedbased on on GP and GP and patientpatient microdatamicrodata ..

2.2. The The potentialpotential numbernumber of of GPsGPs enrolledenrolled in in thisthis project can project can bebe easilyeasily

extendedextended toto more more thanthan 5.0005.000! ! ThisThis willwill implyimply extendingextending ourour samplesample toto

more more thanthan 14 millions of 14 millions of patientspatients !!

3.3. More More importantimportant , the , the qualityquality , , reachnessreachness and and completenesscompleteness of the of the 

informationinformation collectedcollected couldcould bebe easilyeasily improvedimproved ifif neededneeded ..

4.4. ThisThis project project representsrepresents a a goodgood answeranswer toto the the recommendationsrecommendations of the of the 

EurostatEurostat ““ HandbookHandbook on Price and Volume on Price and Volume MeasuresMeasures in NAin NA ”” ..

5.5. WeWe plan plan toto havehave a a first first releaserelease of of ourour model model -- withwith severalseveral of the of the 

aboveabove mentionedmentioned measuresmeasures implementedimplemented -- byby the the end of end of JuneJune 2009.2009.


