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A case of stewardship and systematic
evaluation in decentralized governance:
The Umbria Document for the Evaluation 
of Health Determinants and System
Strategies (DVSS)

EXECUTIVE SUMMARY

An efficient implementation of public policies requires the identification of coherent solutions
to monitor governmental actions as well as to assess the specific contribution of each part
of the organization.
Although several approaches have been internationally proposed to measure the perform-
ance of the health system using multiple dimensions, rarely have health professionals been
directly involved in the development of ad hoc technical frameworks.
Recent advances in the field of clinical governance suggest that better outcomes can be
achieved by making service providers directly accountable for their own results, which can
be realised only through the use of standardized statistical reports on a routine basis.
In the highly decentralized Italian national health system, the Department of Health of
Regione Umbria has undertaken a three years program aimed at strengthening health poli-
cy and planning through a systematic evaluation and an enhanced cooperation between
research and practice.

A detailed editorial plan was initially created to guide the realization of a dedicated publica-
tion series incorporated into a single document, entitled: “Document for the evaluation of
health determinants and system strategies” (DVSS). The DVSS includes four volumes
focused on: a) Health status; b) Evaluation of Outcomes; c) Evaluation of the regional health
plan 2003–2005; and d) Identification of Outcome Indicators.
Between 2005-2008, the regional government has continuously supported the program,
which is characterised by the following key features: 1) Coordination of the Epidemiologic
Observatory of the Regione Umbria (OERU), based at the Regional Department of Health; 2)
Evaluation of the outcomes by organizational level (hospitals, districts, general practice, pre-
vention, rehabilitation.etc) and by high priority diseases (diabetes, myocardial infarction,
stroke, etc) within each level, independently identified by DVSS collaborators; 3) Chapters of
the document produced by specific “research projects”; 4) Execution of studies carried out
by multidisciplinary teams of health professionals, monitored by field experts and the region-
al government, supported by a Steering Committee; 5) Use of a substantial part of the OERU
annual budget for the realization of the DVSS; 6) DVSS funding granted by the regional gov-
ernment though competitive research calls; and 7) Centrality of health outcomes in the eval-
uation process.

Objectives

Materials and methods
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The main results from the first volume on health status (Volume A) found that compared to
the Italian national average there is higher life expectancy, higher mortality for specific caus-
es of death including those related to stomach cancer and road accidents, and a higher level
of disability in Umbria. The region achieves a higher level of equity, as measured by an
increased access to specialist physicians in the lower classes of income as compared to the
national average.
The evaluation of the regional health plan (Volume C) allowed highlighting areas of excel-
lence (reduction of avoidable deaths and stability of health expenditure), but also showed a
general need for reducing the variability of outcomes, which can be particularly challenging
when dealing with fragmented organizations such as those active in primary care (general
practitioners, pediatrists, etc).
The program allowed to identify a large set of outcome indicators (N=258). The research
teams prioritised the analysis of administrative data based on the feasibility of the calcula-
tions. In some cases, the selection process was based on a systematic review of the litera-
ture, followed by a Delphi consensus panel that ranked indicators based on three different
criteria: scientific soundness, relevance and feasibility.
The results derived from the analysis of outcomes indicators were published in February
2008 (Volume B) after the realization of a System for the eValuation of outcomEs (SVE). The
SVE project helped to establih a team of experts to create a detailed dictionary of core indi-
cators, a linked data-warehouse of harmonized administrative data, and all statistical soft-
ware used to deploy results in tabular and graphical format.
The results, based on the analysis of N=130 indicators over a five year period (2001-2005),
were directly interpreted by health professionals involved in the DVSS, based upon four basic
panels, showing for each outcome identified: 1) distribution of standardized rates (based upon
multivariate logistic regression); 2) benchmarking of observed minus expected excess per-
centages; 3) geographical distribution; and 4) temporal trends.
All indicators were obtained using linked administrative data only. System level indicators
included results on avoidable deaths. Hospitals indicators were based on volume, mortality,
readmissions, utilization and safety. The regional districts were split into the areas of conti-
nuity of care, drug prescription, pregnancy below eighteen years, hospitalization, mortality,
incidence/prevalence, screening, and residential care. General practice and pediatrics
reported on asthma, cardiovascular diseases, diabetes, immunization, cancer prevention and
pediatrics care. Mental health focused on hospitalization and mortality.
Overall, the results showed that the Umbria indicators are fairly consistent with national and
international figures, in some cases showing better average outcomes, and only in few
areas reporting unexpectedly higher rates of events. Temporal trends over five years show
to be positive, albeit with a high level of variability across the region that will need to be
carefully examined.
In many cases, the absence of reference data from comparable systems, particularly in Europe,
affect the interpretability and most importantly limit the direct value of the outcome results.

The DVSS is an original initiative in a scarce presence of structured programs for evidence-
based health policy.
Started as a high-risk experiment emerging from a mix of different motivations, including
those of senior governmental officers, high level academics, policy makers, and an expand-
ing number of clinicians interested in the application of evidence-based principles, the DVSS
program delivered results according to the plans.
These objectives have been achieved due to the direct involvement of many collaborators,

Results

Discussion
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actively engaged in the creation of a pragmatic model resulting from different research stud-
ies conducted over three years.
The effort included making best use of data already available - frequently overlooked in
health systems – and developing a common knowledge-base structurally linked to statisti-
cal routines that proved to be essential for the delivery of final results.
The positive results described in the DVSS report reflect good administration by the Umbria
regional government. The outcome indicators have met in many cases the targets of the
regional health plan, which confirms the good direction taken by policy-making across the
target period.
However, the results should be interpreted with caution due to the lack of comparable data.
The usual caveat applies to the analysis of administrative data: any causal inference must be
avoided, due to the potential bias induced by our sources. This aspect should be investigated
in detail to improve our knowledge and generate new hypotheses for future experiences.

The future rounds of regional health planning will determine the form through which the
DVSS experience will be brought forward.
The main priorities include a detailed plan to maintain the outcome indicators in line with the
modified data classifications, a complete revision of the current list of indicators to define a
core set that will be easier to sustain and investigate, continuous publications of results
across the whole planning cycle.
At present, coordination has been moved further down to the level of local health authorities,
where professional organizations are undertaking an analysis of outcomes that will provide
possible explanations for the variability found in different areas. Audit rounds have been
planned for this phase. In parallel, a quality control of administrative data is taking place to
validate results and to detect potential classification bias for specific clinical conditions (e.g.
acute myocardial infarction).
The collaborators involved in the DVSS project are continuing to promote this approach by
comparing it to other similar national and international initiatives, and by proposing this as a
model for other regions, to test its general validity and to obtain independent reference data
that is currently unavailable.

The DVSS program is an important scheme which may provide useful insights into the com-
plex mechanisms of decentralized health systems. As a shared model for the evaluation of
outcomes, it provides very clear terms of references through which the experience can be
replicated and further improved either in Umbria or elsewhere.
Specific technological expertise can be ported to other situations, including validation and
use of our definitions in other European regions, the development of similar databases, the
modification and further improvement of the statistical system, and the adaptation of the
index used for the DVSS.
The growth of a diverse and extensive expertise throughout the program via cognitive net-
works probably represents the most promising aspect emerging from the program.
Nevertheless, such highly professional group of human resources has no clear scheme to
continue its work either in Umbria or elsewhere in the country. The creation of a regional
research scheme can provide a possible solution for the stabilization of a decentralized
“health policy intelligence”, which may be of critical importance for the optimisation of our
national health system.

Future directions

Conclusions
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Located in the heart of Italy amidst superbly well preserved rural environ-
ment, with only two major urban centers (Box 1), the Umbria region

builds its health system on top of solid foundations in health and social plan-
ning, in a national framework that provides universal coverage of health care
since 1978 [1].
The development of regional health planning has proceeded through different
phases, consistently with the national agenda. Initially, the Italian National
Health Service produced only health status reports. After 1990 National Health
Plans (NHPs) were regularly released. However, there was no direct connec-
tion with Health Reports to feed a continuous cycle of quality improvement.
A similar pattern occurred at sub-national level, but the 20 Italian regions
released plans at different times and with different strategies. On average,
Regional Health Plans (PSRs) were released every three years to implement
critical policy decisions (hospital restructuring, resource allocation, etc), to
define health care packages (evidence-based clinical pathways), and to set up
specific targets for the timeframe covered by each plan.
During the last 20 years the Umbria Region has produced four regional health
plans (1985-87; 1989-91; 1999-2001; 2003-2005) and an acute care plan [2].
The common approach in each was to realize a community care system as a
platform for health promotion, social integration and primary and secondary
prevention programs. At another level integrated primary care networks, orga-
nized in districts and health centers, were meant to provide a comprehensive
service. Hospitals would then operate at an upper level supported by this solid
population-based health infrastructure to implement care pathways in the spe-
cific areas of critical care, acute care and long term care.
However, this structured and heavily decentralized organizational plan has
never been subjected to a systematic evaluation framework. In general, the
adoption of objective evaluation frameworks across the country has never
been given a high priority. Despite being considered an interesting experi-

ment, the routine monitoring of the PSR is still perceived as an aca-
demic exercise by policy makers.
Yet, decisions can only be improved by learning from pre-

vious mistakes.
The rapid move towards an increased decentralization of
health financing has generated strict control across every

level of the system. The “Mattoni” (Building Blocks) project
[3] carried out by the Ministry of Health, opened a debate on

the best utilization of available information in Italian
regions, pushing many health operators to use admini-

strative data for their analyses. This led to an ove-
rall improvement in the quality of medical

records between 2000 and 2005.
Nevertheless, evaluation is still far to
become an integral component of the
policy-making cycle: it seems that

health systems are capable of providing
health services for which are neglecting the

importance of monitoring effects.

Background
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General Characteristics of the Health System: Italy vs Regione Umbria 

Year 2005 Italy Umbria

Population 57,000,000 850,000

% over 65 years 18.0 23.0

Structures

N Local Health Authorities (ASL) 180 4

N Health Districts 834 12

Average District Population 68,345 70,833

N Hospital Trusts (AO) 107 2

N Hospitals 476 9

Hospital beds (x1,000) 4.9 3.6

N Hospital Nurses (x1,000) 3.9 4.2

N General Practitioners (x 1,000) 1.2 1.4

Processes

Hospitalization rate 146.2 125.0

Average Length of Stay 6.7 6.4

Pharmaceutical expenditure (€ per capita) 231.6 195.5

Diagnostic specialist services (x1,000) 693 534

Laboratory specialist services (x1,000) 9,167 6,638

Outcomes

Life expectancy

Males 77.9 79.7

Females 83.7 84.3

Life expectancy without disability

Males 74.8 77.0

Females 77.9 77.8

Disability Rate (x 1,000) 48.0 50.0

Natality Rate (x1,000) 11.0 8.9

Mortality Rate (x1,000) 11.0 10.5

box 1



Umbria has made no exception to such general situation until 2005. Before
2005, the Regional Department of Health (RDoH) had simply produced two
reports on health status (1987, 1991) and one on the structural organizations
and health care protocols activated by the PSR 1999-2001 (2002).
Towards the end of 2002, the RDoH decided to revise the “systematic evaluation
of regional planning”, to introduce clinical governance as a general framework
to involve professionals and administrative levels in the realization of the PSR. 
It was immediately clear after a short series of discussions that “planning
without evaluation” was deeply rooted into the mindset of the chief executi-
ves, so that no evaluation framework would have ever been accepted without
the explicit, unanimous approval of all stakeholders. A difficult exercise when
more people with more power get involved in the process.
The overall picture was further complicated by the national agenda being
mainly focused on compliance to EU parameters, rather than on regional poli-
cies. Furthermore, the containment of health expenditure and the strict requi-
rement of a balanced budget might undermine the progression of the policies
set by RDoHs. Regions were at the same time accountable for financial sustai-
nability, provision of essential levels of care, and fulfillment of health care
models included in the PSR. On the other hand, the lack of expertise and pro-
per standardized procedures might affect the ability to respond to these chal-
lenges. A collective effort was needed to link actions to outcomes, making the
best use of the experience of clinical professionals, administrators and policy
makers.
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Following the approval of the PSR 2003-2005 in 2004, the Umbria
Government assigned [4] to the Regional Epidemiologic Observatory

(OERU) the task of producing the “Document for the eValuation of health
determinants and System Strategies (DVSS)”, a complementary document
produced in a continuous cycle of planning, implementation and evaluation
(Figure 1).
A composite program was launched with the central objective of delivering a
series of thematic reports, with contents well specified at the outset. 
The “Document” included four volumes concentrating on: a) Health status; b)
Evaluation of Outcomes; c) Evaluation of the regional health plan
2003–2005; and d) Identification of Outcome Indicators (Box 2).

Objectives
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A. Main demographic, socioeconomic and epidemiologic health determinants in Umbria

❯ A.1 Health status and dynamics of resident and present population
A.1.1 Status; A.1.2 Dynamics; A.1.3 Demographic forecasts mid and long term 
A.1.4 Forecasting models and estimates on dependency trends mid term 

❯ A.2 Socioeconomic health determinants 
A.2.1 Social scale; A.2.2 School age and Education; A.2.3 Social integration; 
A.2.4 Labour and occupation; A.2.5 Unemployment; A.2.6 Addiction; A.2.7 Environment; 
A.2.8 Transport system; A.2.9 Nutrition; A.2.10 Social Capital

❯ A.3 Health status of Umbria citizens and workers
A.3.1 Health status in Umbria 
A.3.2 Health conditions of aged population

❯ A.4 Quality of life and health perception

B. Main outcomes at System Level, Local Health Autthorities (ASL), Hospital Trusts (AO)

❯ B.1 System outcomes: Avoidable mortality by Local Health Authority and Health District

❯ B.2 Program outcomes
B.2.1 Immunizations
B.2.2 Population covered by screening foreseen by the Regional Health Plan

❯ B.3 Outcomes in Prevention Departments, Veterinary Monitoring and the Environment

❯ B.4 Outcomes in community care services
B.4.1 Health districts; B.4.2 General Practice and Pediatrics
B.4.3 Departments of Mental Health; B.4.4 Departments of Addiction Control

❯ B.5 Outcomes in acute care 
B.5.1 Hospitals; B.5.1.1 Emergency Services; B.5.1.2 Community
B.5.1.3 Intra/Extrahospital Mortality at follow up from major event  
B.5.2 Emergency care for severe trauma; B.5.3 Cardiac Surgery; B.5.4 Transplants
B.5.4.1 Renal diseases; B.5.5 Stroke services 

❯ B.6 Outcomes in Maternal and Neonatologic care  

❯ B.7 Outcomes in Oncology 

❯ B.8 Outcomes in Rehabilitation

❯ B.8 Outcomes of Residential Care 

C. Achievements of Regional Health Plan 2003-2005

❯ C.1 Health Objectives
C.1.1 Improve Free-of-disabilities Life Expectancy at birth and at 60
C.1.2 Reduction of residual disability
C.1.3 Reduction in number of life-years potentially lost for avoidable deaths
C.1.4 Safeguard universal coverage and access equity
C.1.5 Reduction of damages attributable to medical malpractice

❯ C.2 Objectives of services restructuring
C.2.1 Agreements and integrated plans for health governance
C.2.2 Actions to ensure innovation and sustainability in clinical governance
C.2.3 Actions to improve quality and innovation into health management
C.2.4 Actions for regional planning and health management

D. Methodology for the selection of Outcome Indicators

Contents of the DVSS  

box 2



57

Chapter 3

The design of the DVSS was inspired by the fundamental principles under-
pinning policy making in Umbria. These are represented in the following

conceptual axes:

● Axis 1: the Umbria system of clinical governance as a general architecture
● Axis 2: centrality of health for planning and outcomes for evaluation
● Axis 3: epidemiology as a tool to improve the quality of decision making

in health policy

Based upon the above principles, the DVSS faced the challenge of building an
ambitious model involving multiple layers of power, different interests and
heterogeneous cultural approaches, all aspects that typically co-exist in the
health sector and that may generate conflicts and difficult negotiations.
To better understand the logic of DVSS, it is important to provide further
details on each axis.

DVSS Axis 1: 
The Umbria system of clinical governance as a general architecture

Since the approval of PSR 1999-2001, Regional Health Planning in Umbria
was based on the theory of professional bureaucracies [5, 6], regarded as the
most appropriate sociological approach to analyse relationships between
organizations in the health sector.
Based upon the difficult application of the traditional management approach,
and an increased interest in the innovative use of public health methodology,
the Regional Government of Umbria adopted clinical governance as a gene-
ral vision for the definition of PSR 2003-2005. 
According to the plan, clinical governance is a “new system of functional and
organizational relationships between the professional and administrative
powers leading towards an effective quality improvement”. 
The theoretical framework of Umbria governance (Figure 2) embeds the
DVSS model into the particular architecture of the Umbria health system,
where decisions must be interpreted and evaluated in terms of their actual
results.
The regional plan involved the following actions: 

● making health professionals accountable for quality improvement in prio-
rity areas (e.g. efficacy, safety, appropriateness, equity, continuity of care,
citizen involvement), devolving the role of gate-keeper of health needs to
primary care groups, monitoring provider supply to Departments, and the
overall coordination to General Managers. In this framework, professionals
were asked to self-evaluate through regular structured audits rather than
independent review

● redefining management as the “creation of those conditions through which
professionals can work well” under the direct responsibility of
Departments, health districts and hospitals according to the specific macro-
level involved, and under the overall coordination of the General Manager
and Administration, as well as the Regional Agency.

Materials and methods

Conceptual axes 
of the DVSS
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● superseding the logic of outputs and budgets, replaced by planning and eva-
luation at all levels as drivers of quality improvement

● activating trusts’ corporate centers to support clinical governance and inte-
grate its approach at all levels

● promoting the role of the Regional Government as the meta-coordinator of
a shared network, whose components operate within the health care system
to directly implement the solutions identified collectively, as opposed to the
application of a method independently applied by a governmental or exter-
nal agency.

● supporting innovation by producing regional guidelines for the production
of sound normative in health trusts, and organizing an extensive training
program involving the “Villa Umbra Regional School of Health Care”,
which was attended by over 100 heads of primary care groups, and a total
of 270 among Clinical Division Heads and General Managers (Directors of
health districts and health centres; Hospital Chief Medical directors).

DVSS Axis 2: 
centrality of health for planning and outcomes for evaluation

The second conceptual axis was aimed at maximizing coherence between the
mission of the regional health system and the goals pursued by all responsi-
bility levels.

SOCIAL INTERACTIONS

Health 
Determinants

Health Governance
(Regional Government)

Healthcare Governance
(Regional DOH)

Planning

Health Management
(LHAs, HTs) HEALTH SERVICES

HEALTH STATUS

OUTCOMES

Figure 2
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Consistently with the sociological theories embraced, experience showed that
the actual goals pursued by many political levels, both in their environment
and in the framework of budget negotiations with the regional government,
are dominated by the following approaches:

● in the planning phase, objectives are based on the provision of care, without
a clear specification of their reciprocal interrelation, a lack of consideration
for catchment areas and health needs, and no criteria for the identification
of set priorities. As a direct consequence, the technical expertise existing in
the region is not encouraged to provide scientifically sound methodological
contributions, limiting the use of independent critical judgment, and con-
straining planning within the boundaries of direct convenience. As a result,
health policy making is mainly concentrated on the activation of acute care
services, irrespective of any assessment of their actual level of appropriate-
ness based upon the evidence available, and pushed by the need of broad
political consensus. Implementation is most often sought by exerting pres-
sure on the management levels, which would most often react by constrai-
ning their technical ability, and obeying to a logic that diverges quite rapidly
from public goals in the mid/long term.

● in the evaluation phase, measurements focus on activities/outputs or simply
budgets, resulting in a concentration of efforts poorly related to the mission
of the regional health system. This choice is also supported by the simpli-
city of measurement in the limited timeframe of the planning cycle. On the
other hand, economic evaluation, particularly within hospital trusts, results
into a quality response that instead of being driven by health needs is orien-
ted by corporate budgets, outside of a systems’ logic.

The regional office for social and health policy has intended to react to the
above situation defining general criteria aimed at harmonizing planning and
evaluation through the following actions:

● at the level of regional planning, producing a PSR 2003-2005 based on the
analysis of health conditions and targeting health goals tailored to the spe-
cific demographic and epidemiologic characteristics of Umbria. For each
target, the plan identifies adequate evidence-based interventions, assigned
to the appropriate operational level

● at the level of trusts, through activity programs agreed at training sessions
involving professionals at the various levels of the Umbria system of clini-
cal governance. The intention was to sit at budget negotiations sharing a
common set of values, consistent with the overall mission of the regional
health system, with an increased awareness of the reciprocal positions in a
situation of limited resources.

The centrality of outcomes represented the fundamental axis through which
the DVSS gained momentum. The creation of a “culture of outcomes”, sha-
red across all professional and managerial levels, represents a fundamental
added value for the entire regional health system. The evaluation of outcomes
at the core of DVSS does not merely represent a simple ingredient in the com-
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plex recipe of health management (which would contradict the declared
underpinning theoretical basis), but a whole operational system offering an
alternative vision for professional development in the health sector, as oppo-
sed to “hard monitoring systems” that demonstrated to fail in ensuring effec-
tive governance. 

DVSS Axis 3: 
epidemiology as a tool to improve the quality of decision making in health policy

The RHP 2003-2005 acknowledged the fact that, despite the continued deve-
lopment of the scientific basis of health services, the use of epidemiological
methods represented a key element in the continuous improvement of quality
in public health. 
To strengthen this area, some limiting factors needed to be overcome: 

● wide adoption of “database epidemiology”: the availability of large databa-
ses and high performing personal computers, supported by global connecti-
vity, allow almost anyone to analyze and produce descriptive reports on
system indicators including for example mortality, hospital length of stay,
etc. This creates the illusion that an in-depth knowledge of epidemiological
methods is neither necessary nor economically attractive – a paradox in
view of all the potential biases induced by databases - leaving very little
opportunity for specialized professionals to operate outside management
offices or prevention departments, separated by hospital and community
care services. A direct consequence of this situation is that neither the health
system nor universities in Italy consider specific competences such as bio-
statisticians and health services researchers, who are then difficult to iden-
tify when and where they are critically needed.

● weakness of chief medical officers in the management of trusts and local
health authorities:  compressed by the authority of General Managers and
the new wave of monitoring systems focused on income and output, medi-
cal directors are not capable of retaining the necessary resources to cover
the epidemiological function effectively  

● difficult relationships between technicians and politicians: in a phase in
which politics is dominated by short term consensus, epidemiology (and in
general whatever can be measured and/or evaluated) is a good candidate for
rapid elimination. Indeed, apart from descriptive measurements very little is
scientifically investigated by regional governments, except where Regional
Health Agencies (RHA) operate, mainly to involve hospital trusts and local
health authorities in cost analysis and less on the improvement of popula-
tion health.

The development of epidemiological networks across the region allowed
DVSS to operate with a longer term perspective than other programs. At the
end of 2002, epidemiology was present in Umbria as a structured organizatio-
nal level only in two out of six trusts, with the Epidemiologic Observatory
operating in specific sectors only, mainly to contract external agencies.
Under the new approach introduced by the PSR 2003-2005, the epidemiolo-
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gical investigation was assigned a much higher role for the improvement of
quality across the whole system, pursuing the following objectives:

● linking epidemiology with health and social planning, through the develop-
ment of descriptive epidemiology, evaluation epidemiology and clinical epi-
demiology

● empowering the Epidemiologic Observatory through its role of support for
policy making, provided by a core group of experts and a network of epide-
miological centers located at the level of trusts, cooperative centers for cli-
nical governance and medical directors (in the different areas of risk mana-
gement, cultural exchange for new migrants, social balance, acute care
models, waiting lists, appropriateness, oncology, hospital infections and
HIV, continuity of care, pharmaceutical prescriptions), as well as research
institutes and consulting agencies

● supporting the development of the epidemiological function within local
authorities and hospital trusts, in connection with the Veterinary Research
Institute of Umbria and Marche and the Environmental Agency, financing
specific sections to be activated and located at the level of Medical
Direction, for a period up to three years starting in 2005.

The DVSS was made possible through the following budget: 

● an amount of about 500,000€ per year for the activation and maintenance
of the regional epidemiologic network, inclusive of costs for the epidemio-
logic sections of local health authorities, hospital trusts, veterinary research
institute and environmental agency, OERU staff and external contracts.
Costs to support activities on behalf of the general management were exclu-
ded.

● an amount of approximately 400,000€ per year to support targeted regional
research projects for the realization of DVSS

● in kind contribution of health professionals joining the different working
groups, whose costs for the epidemiological function cannot be separated
from those attributable to the clinical profession, management or other staff 

Between 2005 and 2008, the regional government provided continued
stewardship for the realization of the program, which has been implemented
through the following strategies:

1. coordination of the Epidemiologic Observatory of Regione Umbria (OERU),
based at the Regional Department of Health. Throughout the program the
OERU fostered connection among professionals, offering central secretariat
and administrative support for the organization of all meetings, the delivery
of all reports, and the publication of the results in the DVSS series. 

2. two-level evaluation: the first was by organizational level first including for
example hospitals, districts, general practice, prevention, rehabilitation,
and second was by high-priority conditions including for example diabetes,
myocardial infarction and stroke. These were independently identified by
DVSS collaborators. 

Financing the program

Implementation strategies
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3. conduction of targeted “research studies” to deliver all document chap-
ters. Through the  publication of three different calls in 2005, 2006 and
2007, the regional government was able to complete two separate sequen-
tial phases:
a. identification of outcome indicators. This first phase allowed the acqui-
sition of a structured methodology through the definition of a common
agenda
b. measurement of outcome indicators. In this second phase the availability
of high quality linked databases suggested a systematic statistical approa-
ch and effective strategies to disseminate its use across professional
networks

The call for proposals 2005 provided a clear idea of the steps required to ensu-
re the production of a validated DVSS evaluation report according to a stan-
dardized format. This would include:

● identification of outcome indicators and organization of administrative
datasets, and definition of the study design across a pool of experts inclu-
ding professionals, statisticians and epidemiologists

● measurement of outcomes stratified by time and standardized by confoun-
ding factors (e.g. gender, age, comorbidities, etc)

● evaluation of results by professionals included in the research groups
● analysis of variability for known factors and generation of new hypotheses
● first structured report of results
● interpretation of results by professionals belonging to the specific sector
● publication of the final report according to a structured DVSS format

4. multidisciplinary teams as partners in research studies, operating under the
supervision of field experts, directly monitored by the regional government
and a Steering Committee; 

5. substantial portion of OERU annual budget used for the realization of the
DVSS; 

6. formal competition to get access to DVSS funds (“call for proposals for
regional targeted health research”); 

7. centrality of health outcomes in the evaluation process. Publication of
Volume B was planned to represent the main endpoint of the entire program.

Conveniently located close to the capital, sufficiently small, and representati-
ve of the average characteristics of the Italian health system, Umbria has been
frequently selected to test the application of new standards in the field of
health information in Italy, as in the case of pharmacovigilance [7]. The situa-
tion has favored the formation of a team of individuals with expertise in the
development and management of large and advanced databases.
The regional database archive has been efficiently managed by the RdoH,
which over 10 years has collected multiple archives, including the client
master index , hospital discharges, drug prescriptions, outpatient visits, patho-
logy tests, screening tests, mortality, birth certificates, abortions, and many
other contextual data.

Data sources
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A scaled down version of the entire database was used to construct the cen-
tral DVSS data-warehouse. This required over 50Gb of storage space to pro-
vide enough support for the analysis of outcomes indicators (Box 3). 

LIST OF DATASETS

Dataset Name Description

Routine Administrative Data (2001-2005)

SVE_Anagrafe05 Client Master Index 2005

SVE_Rencam Mortality Register

SVE_SDO Hospital Discharges

SVE_Cedap_a Deliveries PART A

SVE_Cedap_b1 Deliveries Part B1 - Mother

SVE_Cedap_b2 Deliveries Part B2 - Infant

SVE_IVG Voluntary Abortions

SVE_Farma Pharmaceutical Prescriptions 

SVE_Spe Pathology Tests

SVE_Rug RUG

SVE_RoundM Breast Cancer Screening

SVE_RoundC Cervix Cancer Screening 

Classifications of Health Services

SVE_Farma_Regu Regional Phamaceutical Codes

SVE_MMG GP Master Index (Umbria)

SVE_Farma_TipoM Type of Practitioner

SVE_Farma_MNC GP Coding

SVE_ASL Local Health Authorities Master Index (Italia)

SVE_Stab2005 Local Health Authorities Units (Italia)

SVE_Farma_Farm Pharmacies Master Index

SVE_Farma_ATC ATC Classification

SVE_Farma_Clasfa Pharmaceutical Class

SVE_Farma_PA Pharmaceutical Compound

SVE_Farma_PC Pharmaceutical Specialty

SVE_ICD9CM97 ICD9CM Classification

SVE_ICD9CM97Ext Extended ICD9CM Classification

SVE_DRG19 DRG Version 19

SVE_DRG10 DRG Version 10

Population

SVE_Farma_Dist Health Districts Stats

SVE_Farma_USLL Local Health Authorities Stats

SVE_Farma_Comune Council Master Index

SVE_Farma_POP2003 (2004) Census Data 2003, 2004 (Umbria)

SVE_Itapoly Geocodes (Council Poligons - Italy)

box 3



64

Chapter 3

Data were anonymised by an algorithm that encrypted personal information
and allocated a unique code to each individual. The system has facilitated lon-
gitudinal analysis as well as assuring confidentiality. Quality control and nor-
malization procedures were routinely performed to optimise data linkage
across the entire database.
The heterogeneous nature of the database led the DVSS research groups to
concentrate on the period between 2001-2005. The timeframe was considered
the most suitable for analysis. Similarly, the period 2003-2005 was used to
analyse data on specialist visits and pathology tests.
Data was stored and analysed using the SAS system [8].
Not all results were produced using administrative datasets listed in Box 3.
Other research groups analysed data on avoidable mortality, immunizations,
screening, outcomes of Department of Prevention, Veterinary Research
Institute and the Environmental Agency, outcomes in oncology, outcomes of
renal transplantation. Occasionally, research groups produced primary data
that were not directly available to the regional government, but were produ-
ced by ad hoc information systems, such as those maintained by services for
Nutrition Behavioural Disorders, services for stroke patients, rehabilitation
centres, residential care services for the elderly. 
Further details on the use of each data source can be found in the DVSS report
(Volume B) [9].

The application of a structured methodology was required to select a conve-
nient set of outcome indicators. 
The methodology applied to the community care data is part of the complete
protocol described and submitted to the first research call (Figure 3). The pro-
tocol included an analysis of the mission of the particular organizational level,
the systematic review of the relevant literature, the selection of indicators based
upon objective criteria, and a contextual analysis to understand the actual pos-
sibility that data could be retrieved and regularly used. The research team focu-
sed mainly on the use of administrative data whenever possible and efficient.
General practitioners, pediatrists and health districts opted to conduct a syste-
matic review of the literature for the selection of a long list of indicators, fol-
lowed by a Delphi consensus panel [10] to rank indicators on the basis of
three different criteria: scientific soundness, relevance and feasibility. This
step allowed reducing the candidate number of candidate indicators to a
manageable set that could be more easily managed by health professionals.
Only in one case ranking opposed scientific evidence: screening tests, albeit
showing controversial results, were included in the core list for the evaluation
of the regional health system.
The next phase included statistical analysis and review of the results. After
careful examination of the technical specifications of each indicator, some
were excluded from the first DVSS report due to their complexity.

After the start of the program, it became clear that in order to harmonize
administrative data and to produce all statistical software required to deliver
results in tabular and graphical format, an ad hoc DVSS project was neeed. 
Recently, the Health Information Service of RdoH had frequently collabora-

Statistical Analysis

Identification of outcome
indicators
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ted with national agencies for the conduction of ad hoc studies, including for
example a reporting system to control pharmaceutical expenditure [7] and a
national project for the analysis of appropriateness [11].
The difference between DVSS and previous programs was that health databa-
ses needed to be used more intensively in combination, sharing the definition of
technical specifications required to link the client master index, hospital
discharges, pharmaceutical prescriptions, specialist services, pathology tests,
and mortality, to extract outcome indicators with the agreement of all clinicians. 
This required a vast improvement in database and statistical programming, as
well as improvement in the ability to process and control massive datasets, the
availability of validated unique identifiers, and the development of scientifi-
cally robust ad hoc statistical procedures. Advances were also required in the
application of risk adjustment techniques, or at least in the adaptation of exi-
sting methods, e.g. those adopted by the AHRQ [12] to meet the needs of par-
ticular professional areas that were not adequately covered by the methodolo-
gical framework of the US Agency, such as General Practice, Pediatrics, or
Health Districts. 
On the other hand, the conduction of Dephi panels for the selection of outco-
me indicators had already highlighted problems of feasibility in the calcula-
tion of process and outcome indicators. It was evident that the DVSS approa-
ch, with its characteristic model driven by shared consensus, required a con-
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CONTEXTUAL ANALYSIS

SELECTION OF INDICATORS

Analysis of administrative data
SVE/DVSS PROJECT

Preparation 
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tinuous interplay between statisticians and clinicians for the production of tai-
lored information. 
The project “System for the eValuation of outcomEs” (SVE) [13] was speci-
fically conceived to provide DVSS collaborators with a technical group, com-
posed of senior experts, junior professionals and regional staff. The role of
SVE was to load, verify and link datasets according to the DVSS taxonomy
and compute all standardized indicators under the joint supervision of the
Epidemiologic Observatory and the Information Services of the RdoH. The
proposal was submitted to a targeted research call, approved and funded in
2006 to deliver the following results within one year: 

1. construction of a system for statistical analysis for the automatic and regu-
lar production of:
a. point estimates and confidence intervals for all feasible DVSS indicators
by local health authority (ASL), health district, hospital, and primary care
groups (equipe)
b. standardized risk adjusted point estimates and relative confidence inter-
vals for all indicators, using multivariate methods as appropriate, and
testing the role of individual, socio-economic and system-related factors in
the occurrence of health outcomes 
c. tabular and graphical statistical outputs for the analysis of variability

2. training of specialised personnel to use the software autonomously and to
produce documents/reports that would replicate evaluation on a continuous
basis. 

3. technology transfer towards health professionals and relevant stakeholders,
aimed at facilitating the use and interpretation of outcomes information in
collaboration with professional networks involved in the DVSS project.

The SVE project included the following implementation phases: 

a. construction of a dedicated data-warehouse; 
b. descriptive analysis; 
c. standardized analysis; 
d. advanced statistical analysis. 

After one year the project successfully delivered the following products:

a. data-warehouse 
b. indicators dictionary 
c. library of statistical source code for outcomes evaluation
d. execution scripts
e. outputs in the form of reports for outcomes evaluation.

All products were structurally connected through an overarching architecture
(Figure 4).
The data-warehouse included all data columns that were considered potential-
ly necessary to evaluate outcomes and compute the DVSS indicators (Table 1).
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Example of Outcome Indicator Table Results

(A)

Hospital

(B)

DEN. (Cohort)

(C)

NUM.
Readmissions 
28 days after
admission
Observed 
[O]

(D)

Readmission
Rate at 
28 days (%)

(E)

Standardized Rate
(95%C.I.)

(F)

Readmissions 
at 28 days 
Expected
[E]

(G)

[(O-E)/E]% 
(95%C.I.)

Città di Castello 20,479 1,809 8.83 8.58 (8.27-8.88) 1,169 +54.8 (+49.4,+60.2)

Umbertide 5,142 387 7.53 7.16 (6.56-7.77) 299 +29.3 (+18.9,+39.7)

Cascia 1,278 99 7.75 6.85 (5.68-8.02) 80 +23.6 (+5.0,+42.3)

... ... ... ... ...) ... ...

UMBRIA 304,440 16,868 5.54 5.54 (5.46-5.62) 16,868 0.0 (-1.5,+1.5)

table 1



The indicators dictionary systematically linked definitions to outputs, so that
both programmers and users could transparently share all selection criteria.
Technicians involved in the SVE project collaboratively developed a single
file for each indicator, using a predefined XML format. This included title,
definition, coding, references, and all source code necessary to compute the
indicator directly from the data-warehouse. 
The dictionary was essential, as firstly it provided a record of all agreed cri-
teria and concepts (which were progressively refined by the DVSS groups)
and, secondly, it could be directly used to connect “script programs” tapping
into the source code section, triggering the production of any indicator.
Ideally, the single indicator descriptor file could be used directly by the end
user as a self-standing “object”, by dragging it on a “script icon” that would
activate an instance of SVE, producing a new report. The dictionary therefo-
re represents a convenient platform of “outcomes knowledge management”
which, albeit minimal, is sufficiently easy to use and maintain (for an exam-
ple see: http://www.umbriasalute.org/sve-dvss/indicators).
The SVE group also produced an extensive library of source code including
all procedures required to produce standardized estimates and graphical out-
puts. The procedures were developed in SAS [8], consisting in over 10,000
lines of source code required to estimate standardized adjusted rates accor-
ding to the AHRQ methods [12] (confidence intervals, choice of covariates),
as well as other implementations indicated by DVSS collaborators (risk adju-
stment for population-based estimates), where no other previous definition
existed. Furthermore, bayesian hierarchical models have been implemented
to produce epidemiologic maps, based on the combined use of BUGS [14]
and SAS.
A set of execution scripts was developed to connect the separate input com-
ponents (data-warehouse, indicators, macros) and sequentially produce all
outputs in different formats (pdf, rtf, txt). The development of scripts repre-
sented the most complex technical task in SVE, adding up to over 18,000
lines of code, mostly concentrated in the area of safety indicators, where over
6,500 lines of source code were required to deploy outputs that were regarded
as a high priority by all collaborators. Overall, 20 different indicator sections
were developed using the same architecture.
The production of scripts is a result of the strict collaboration established
between clinicians and programmers. Every indicator requires technical spe-
cifications that may change according to the coding style applied at the point
of data collection (e.g. hospitals). In many occasions the AHRQ specifica-
tions had to be adapted according to the considerations made by the collabo-
rating clinicians on coding heterogeneity.
Outputs realized for 130 computed indicators were published in pdf, rtf and
txt on a dedicated website publicised only among DVSS participants. All
statistical outputs were based on a simple template, including a set of sum-
mary tables, histograms of standardized indicators, O-E deviations along
with 95% confidence intervals, geographical maps and an image of the tem-
poral trend for the relevant timeframe, with a formal statistical test
(Cochran-Armitage) used to indicate the presence of a positive or negative
significant trend.
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Example of Standardization Model - Year=2001-2005

Parameter Beta
95%

LCL

95%

UCL
ChiSq P.>ChiSq O.R.

95%

LCL

95%

UCL

Intercept -6.0236 . . 4182.8131 <.0001 . . .

FEMALES

[1]
0.1722 0.924 1.528 1.8017 0.1795 1.188 0.924 1.528

AGE 

[18-25<]
-0.7821 0.322 0.650 19.1188 <.0001 0.457 0.322 0.650

AGE 

[25-30<]
0.0697 0.817 1.407 0.2527 0.6152 1.072 0.817 1.407

AGE 

[30-35<]
-0.3061 0.560 0.969 4.7834 0.0287 0.736 0.560 0.969

AGE 

[35-40<]
0.0733 0.844 1.372 0.3504 0.5539 1.076 0.844 1.372

AGE 

[40-45<]
0.2834 1.064 1.657 6.2891 0.0121 1.328 1.064 1.657

AGE 

[45-50<]
0.4859 1.307 2.022 19.0690 <.0001 1.626 1.307 2.022

AGE 

[50-55<]
0.2313 1.005 1.581 4.0060 0.0453 1.260 1.005 1.581

AGE 

[55-60<]
0.2141 0.961 1.598 2.7213 0.0990 1.239 0.961 1.598

AGE 

[65-70<]
-0.6107 0.374 0.789 10.2769 0.0013 0.543 0.374 0.789

AGE 

[70-75<]
-0.5548 0.388 0.849 7.7194 0.0055 0.574 0.388 0.849

AGE 

[75-80<]
-0.6130 0.345 0.850 7.0969 0.0077 0.542 0.345 0.850

AGE 

[80-85<]
-2.5454 0.019 0.317 12.7627 0.0004 0.078 0.019 0.317

AGE [85>] -11.8702 <0.001 >999.999 0.0141 0.9056 <0.001 <0.001 >999.999

table 2



Basic tabular results for each indicator were distributed to all DVSS collabo-
rators, including:

● a summary table with a relevant statistical unit in each row (district, hospi-
tal, general practitioner), and the following columns: indicator denominator
(reference population), numerator (number of events), crude value of the
indicator, standardized estimate of the indicator with 95% confidence inter-
vals, expected number of events based on the standardization model, and
excess percentage of observed minus expected number of events with 95%
confidence intervals (Table 1).

● a technical table including the standardization model used for the computa-
tion of expected values (Table 2). Significant terms (displayed in red or
green) show those variables with significant positive (OR>1) or negative
(OR<1) impact on the selected outcome. The equation, through the simple
application of the logistic model, can be used as a self-standing reference
tool to attribute each single observation (e.g. new myocardial infarction)
with the likelihood of an event (e.g. 28 days readmission), based upon spe-
cific individual characteristics e.g. gender, age class, etc. (case-mix). The
sum of these values across the overall sample in a statistical unit (e.g. hospi-
tal in the region) is used to compute the standardized rate, as a percentage
adjustment of the overall regional population.

● The final table describes the data query process in the production of a sin-
gle DVSS indicator. Filtering conditions are sequentially applied, based
upon the technical specifications provided by each descriptor file (Table 3).
The last column shows the number of observations relative to the progres-
sive application of criteria used in each column, from left to right. In this
example, the number of records over five years showing a principal ICD
diagnosis code in the interval 290-319, residents in Umbria, admitted for
acute care, is equal to N=12,250. Among these, N=1,645 were admitted to
a neuropsychiatric clinic (indicator H5, area mental health). The table is
important for sharing coding criteria with health professionals. 

Graphical outputs were by far the most usable and readable output of the
SVE. A general template based on four panels was distributed to all profes-
sionals to discuss and interpret results. It included (Figure 5):

1. upper left: distribution of standardized rates (based upon multivariate logi-
stic regression); 

2. upper right: benchmarking of observed minus expected excess percenta-
ges; 

3. lower left: geographical distribution; and 
4. lower right: temporal trends.

The SVE project provided input to the following DVSS research groups:

● outcomes of health districts
● outcomes of general practice and pediatrics
● outcomes of mental health services
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● outcomes of acute care hospitals
● outcomes of community care hospitals
● hospital mortality
● outcomes of birth assistance

Details on the different features of SVE (in italian) can be found in SVE final
report [15], and online at http://www.umbriasalute.org/sve-dvss.
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Example of Query Table for the production of a DVSS outcome indicator

CODCMP IN 290XX-319XX REG=100 TIPODEG=1 Neuropsichiatric clinic N Obs

0

0
0 0 51,274

1 0 103,339

1

0
0 281,884

1 2

1
0 592,578

1 363

1

0
0 0 460

1 0 1,434

1

0
0 2,985

1 41

1
0 10,605

1 1,645

table 3
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FREQUENCIES

GEOGRAPHICAL VARIATION

Prescription Rates of Beta Blockers after AMI and Angina, 2001-2005

Outcome Variable: Prescription of Beta Blocker

District

Orvieto
Cascia/Norcia
Narni/Amelia
Foligno
Trasimeno
Perugino
Medio Tevere
Terni
Assisano
Spoleto
Alto Chiascio
Alto Tevere

UMBRIA

0 10 20 30 40 50 60

  51.6
  45.8

  34.1

  36.4

  34.6

  32.5

  26.5

  31.8

  36.5

  35.4

  27.5

  22.9

  36.0

Outcomes by District [O-E]

O > E, P <  0.05 
O > E, P >=0.05 
O < E, P >=0.05 
O < E, P <  0.05

O > E, P <  0.05 
O > E, P >=0.05 
O < E, P >=0.05 
O < E, P <  0.05

Alto Tevere

Alto Chiascio

Perugino
Assisano

Medio 
Tevere

Trasimeno

Cascia / Norcia

Foligno

Spoleto

Terni
Narni
Amelia

Orvieto

%
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Figure 5

TRENDS

24.4

26.6

28.8

31.0

33.1

35.3

37.5

39.7

41.9

44.1

46.3

Year

%

2001 2002 2003 2004 2005

Observed Rate Expected Rate [ 95% c.i.]

SVE/DVSS - System for the Evaluation 
of Outcomes - April 2007

PERCENT DIFFERENCE OBSERVED - EXPECTED

District

Orvieto

Cascia/Norcia

Narni/Amelia

Foligno

Trasimeno

Perugino

Medio Tevere

Terni

Assisano

Spoleto

Alto Chiascio

Alto Tevere

Outcomes Reduction << O-E >> Outcomes Increase
-75 -50 -25 0 25 50 75

[(O-E)/E]% 
(95% CI)

-36.3 (-50.1 - -22.4)

-26.6(-56.0 - 2.8)

-23.6 (-38.2 - -9.0)

-11.7 (-21.7 - -1.7)

-9.7 (-23.9 - 4.4)

-5.4 (-13.4 - 2.7)

-3.8 (-18.6 - 11.0)

-1.8 (-11.6 - 8.1)

1.1 (-12.8 - 15.0)

1.2 (-13.7 - 16.2)

27.1 (15.4 - 38.8)

43.4 (33.3 - 53.4)
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F indings with regard to health status (Volume A) found that life expectancy
in Umbria is higher than the national average (Box 1), as is mortality

from certain causes of death including stomach cancers and road accidents
Disability was also found to be higher than the national average. However, in con-
trast to the national average, Umbria achieves a higher level of equity, as mea-
sured by increased access to specialist physicians in the lower income classes.
The evaluation of the regional health plan (Volume C) highlighted areas of
excellence including reduction of avoidable deaths and stability of health
expenditure. Persistent needs for improvement were also identified, especial-
ly in the field of rehabilitation and in the reduction of variability. However,
achieving improvement in these areas is particularly challenging in fragmen-
ted organizational levels such as for example, primary care.
Overall, a total number of 258 indicators were identified for the evaluation of
outcomes by the DVSS program.
The application of structured methodology (Volume D) allowed identification
of a large set of outcome indicators (N=163), the majority of which could be
directly estimated from administrative data sources available using the stati-
stical software produced in the SVE project (N=130). 
The final set of core DVSS/SVE outcomes indicators was split into five areas
as follows (Tables 4-8): 

a. system level (N=2) 
b. hospitals (N=44) 
c. districts (N=49)
d. general practice and pediatrics (N=57) 
e. mental health (N=11)

Briefly, system level indicators included results on avoidable deaths.
Hospitals indicators were based on volume, mortality, readmissions, utiliza-
tion and safety. Districts indicators were split into the areas of continuity of
care, drug prescription, adolescence pregnancy, hospitalization, mortality,
incidence/prevalence of disease, screening, residential care. General practice
and pediatrics reported on asthma, cardiovascular diseases, diabetes, immuni-
zation, cancer prevention and pediatrics care. Lastly, mental health indicators
included information on hospitalization and mortality.
Results relative to a total of N=130 outcome indicators, mostly calculated
over five years (2001-2005), were published in February 2008 as part of the
DVSS Volume B [9], after realization of the SVE. All indicators measured
through the use of the SVE were obtained using linked administrative data
only. Tables 4-8 include the overall population averages for each of the main
indicators, along with the range of observed standardized rates.
Results were commented by DVSS collaborators mainly using the above
described graphical output, displaying four panels for each indicator. 

Results
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table 4

INDEX of INDICATORS for the DVSS AREA: HOSPITALS
Code Description Value (Range STD values)

SECTION V [IQI1-IQI7] VOLUMES Annual average
V1 [IQI1] Volume Esophageal Resection 15 (1-8)
V2 [IQI2] Volume Pancreatic Resection 22 (1-8)
V3 [IQI4] Volume AAA repair 78 (2-45)
V4 [IQI5] Volume CABG 480 (160-320)
V5 [IQI6] Volume PTCA 956 (3-575)
V6 [IQI7] Volume Carotid Endarterectomy 308 (1-208)
SECTION M 
[IQI8-IQI14, IQI30-IQI31]

POST-PROCEDURAL MORTALITY RATES 
(in-hospital and 30,60,90 days following principal procedure) 30 days

M1 [IQI8] Esophageal Resection 9.7 (0.0-8.3)
M2 [IQI9] Pancreatic Resection 3.7 (0.0-5.1)
M3 [IQI11] AAA repair 8.2 (5.3-9.5)
M4 [IQI12] CABG 5.1 (4.8-5.3)
M5 [IQI30] PTCA 2.0 (0.0-2.6)
M6 [IQI31] Carotid Endarterectomy 0.5 (0.0-1.3)
M7 [IQI13] Craniotomy 10.2 (7.3-11.2)
M8 [IQI14] Hip Replacement (a. AHRQ; b. Italian Ministry of Health) 2.1 (0.0-3.3)b
SECTION M [IQI15-IQI20] MORTALITY RATES (in-hospital and 30,60,90 days following admission) 30 days
M9 [IQI15] Acute Myocardial Infarction 11.8 (7.2-18.6)
M10 [IQI16] Congestive Heart Failure 11.8 (5.9-16.9)
M11 [IQI17] Stroke 18.3 (7.3-25.9)
M12 [IQI18] Gastrointestinal Hemorrage 8.9 (0.0-24.0)
M13 [IQI19] Hip Fracture 6.4 (0.0-7.6)
M14 [IQI20] Pneumonia 11.5 (0.0-17.9)
SECTION R [IQI15-IQI20] READMISSIONS (within 28 days)
R1 Any 5.5 (0.5-8.8)
R2 Any following AMI discharge 12.6 (9.4-21.3)
R3 Any following Congestive Heart Failure discharge 13.3 (8.8-22.3)
R4 Any following Stroke discharge 7.2 (3.2-14.7)
R5 Any following Pneumonia discharge 9.8 (3.4-13.0)
SECTION U
[IQI21-IQI25, IQI33-IQI34] UTILIZATION RATES

U1 [IQI21] Caesarean Delivery 26.9 (17.4-37.2)
U2 [IQI33] Primary Caesarean Delivery 20.4 (11.7-30.4)
U3 [IQI22] Vaginal Birth After Cesarean (Uncomplicated) 12.1 (0.0-32.2)
U4 [IQI34] Vaginal Birth After Cesarean (All) 12.1 (0.0-31.6)
U5 [IQI23] Laparoscopic Cholecystectomy 75.4 (33.8-91.0)
U6 [IQI24] Incidental appendectomy among elderly 0.7 (0.0-3.7)
U7 [IQI25] Bi-lateral cardiac catheterization 2.9 (0.0-15.6)
SECTION S 
[PSI2-PSI4, PSI9-PSI13, PSI17-PSI20] SAFETY RATES x 1,000

S1 [PSI2] Death in Low-mortality DRGs 0.7 (0.0-7.2)
S2 [PSI3] Decubitus Ulcer 2.2 (0.0-4.3)
S3 [PSI4] Failure to Rescue 250.2 (0.0-364.2)
S4 [PSI9] Post-operative Hemorrhage or Hematoma 0.4 (0.0-1.0)
S5 [PSI10] Postoperative Physiologic and Metabolic Derangement 1.1 (0.0-7.4)
S6 [PSI11] Postoperative Respiratory Failure 6.4 (0.0-9.7)
S7 [PSI12] Postoperative Pulmonary Embolism or Deep Vein Thrombosis 1.8 (0.0-6.1)
S8 [PSI13] Postoperative Sepsis 1.8 (0.0-5.2)
S9 [PSI17] Birth Trauma–Injury to Neonate 0.5 (0.0-1.2)
S10 [PSI18] Obstetric Trauma–Vaginal Delivery with Instrument 72.4 (0.0-222.2)
S11 [PSI19] Obstetric Trauma–Vaginal Delivery without Instrument 17.7 (0.966.0)
S12 [PSI20] Obstetric Trauma–Cesarean Deliveryi 0.6 (0.0-1.6)
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INDEX of INDICATORS for the DVSS AREA: HEALTH DISTRICTS
Code Description Value (Range STD Values)

SECTION C CONTINUITY HOSPITAL-COMMUNITY CARE
C1 Discharge at Home following Hip Fracture Discharge 91.6 (75.3-95.2)
C2 Discharge at Home following Stroke Discharg 78.1 (68.3-84.7)
C3 Unplanned Readmission 6.4 (5.2-9.6)
C4 Unplanned Readmission following Diabetes Discharge 6.6 (2.4-9.7)
C5 Unplanned Readmission following Heart Failure Discharge 14.2 (12.4-19.5)
C6 Unplanned Readmission following AMI Discharge 13.5 (10.8-17.3)
C7 Unplanned Readmission following Asthma Discharge 4.8 (2.8-9.5)
C8 Unplanned Readmission following Hip Fracture Discharge 6.4 (5.2-9.6)
C9 Unplanned Readmission following Stroke Discharge 7.9 (5.8-11.4)
SECTION F PHARMACEUTICAL PRESCRIPTIONS *DDD x 100,000
F1 Anti-Bacterial 1,327* (1,104-1,485)
F2 Anti-Ucer 1,497* (1,134-1,719)
F3 Subjects treated with beta-blockers following AMI 43.1 (14.9-65.7)
SECTION G PREGNANCY RATES x 100,000
G1 Pregnancies among adolescents 349 (218-616)
G2 Pregnancies under 18 266 (115-410)
SECTION H ADMISSION RATES x 100,000
H1 Avoidable Conditions 475 (339-847)
H2 Asthma+Diabetes 116 (81-315)
H3 Conditions eligible for Ambulatory Care 320 (210-1044)
H4 Pneumonia + Flu 410 (216-650)
H5 Dehydration 14 (4-26)
H6 Bacterial Pneumonia [a) General; b) Elderly] 183 (109-281)a
H7 Chronic Obstructive Pulmonary Disease 224 (116-416)
H8 Adult Asthma 25 (13-66)
H9 Pediatric Asthma 138 (68-305)
H10 Urinary Infections 78 (39-158)
H11 Congestive Heart Failure [a) IMH; b) AHRQ] 376 (282-786)a
H12 Hypertension 76 (22-474)
H13 Diabetes Short-term Complications 18 (5-131)
H14 Diabetes Long-term complications 34 (16-63)
H15 Uncontrolled Diabetes 14 (1-33)
H16 Lower-extremity Amputation among Patients with Diabetes 11 (2-19)
SECTION M MORTALITY RATES *x 1,000; ** x 100,000
M1 Premature Mortality 3.6* (3.3-4.3)
M2 Potential Years Life Lost  (PYLL) 43.7* (39.1-55.4)
M3 Life Expectancy at Birth 81.2 (80.8-81.5)
M4 Avoidable Mortality 96** (85-117)
M5 Child Mortality 3.2* (1.6-4.7)
M6 Injuries (non intentional) 15** (12-25)
M7 Suicide  (excluding unspecified injuries: a. UK; b. Italian Ministry of Health) 9** (5-12)b
SECTION P INCIDENCE/PREVALENCE RATES * x 100,000
P1 Major Amputations among Patients with Diabetes 178* (24-308)
P2 Hip Fracture 601* (462-666)
P3 Intracerebral Stroke 347* (292-416)
P4 Acute Myocardial Infarction 230* (149-358)
P5 Diabetes Prevalence (measured at 31/12/2005) 7,9 (6,2-10,2)
SECTION S SCREENING
S1 Cervical Cancer 50.0 (38.0-57.0)
S2 Breast Cancer 55.0 (24.0-70.0)
SECTION R NURSING HOME * x 100,000
R1 Admissions 378 (159-913)
R2 Residents 1,019 (418-1,356)
SECTION V IMMUNIZATION RATES
V1 Flu Data not accessible
V2 Year Two round Data not accessible
V3 Year Seven Round Data not accessible

table 5
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table 6

INDEX of INDICATORS for the DVSS AREA: GENERAL PRACTICE

Code Description Value (Range STD Values)

SECTION A ASTHMA MANAGEMENT
A1 % subjects diagnosed with Asthma receiving treatment 22.1 (20.6-24.4)
A2 % Subjects receiving advise for Smoking Cessation among Patients diagnosed with Asthma Missing Data

SECTION C CARDIOVASCULAR PREVENTION RATES
C1 % Subjects with Cardiovascular Risk recorded among those aged 40-69 Missing Data
C2 % Subjects submitted to Cholesterol Screening during the last 5 years among males 40+, females 50+ 39.1 (12.7-56.2)
C3 % Subjects with Smoking Staus recorded among those aged 15 and over Missing Data
C4 % Subjects with BMI recorded among those aged 15 and over Missing Data
C5 % Atherosclerotic Subjects  (AMI, Stroke, lower-extremity arteriopathy) among those aged 40 and over Missing Data
C6 % Subjects with Smokig Status Recorded among patients with Atherosclerosis Missing Data
C7 % Subjects with BMI recorded among patients with Atherosclerosis Missing Data
C8 % Subjects prescribed with Anticoagulants/antiaggregants among patients with Atherosclerosis 80.6 (74.4-83.8)
C9 % Subjects prescribed with Beta-blockers among patients with Infarction/Angina 36.0 (22.9-51.6)
C10 % Heart Failure among Subjects aged 40 and over Missing Data
C11 % Subjects with Smoking Status Recorded among patients with Heart Failure Missing Data
C12 % Subjects with BMI Recorded among patients with Heart Failure Missing Data
C13 % Subjects submitted to Ecocardio/Ecodoppler/ECG among patients with Heart Failure Missing Data
C14 % Subjects prescribed with AceInhibitors/Sartanics among patients with Heart Failure 67.8 (53.6-75.4)
C15 % Subjects prescribed with Betablockers among subjects with Heart Failure 20.8 (13.4-28.7)
C16 % Subjects prescribed with Oral Anticoagulants/Antiplatelets among patients with Permanent Atrial Fibrillation 58.4 (51.8-63.1)
C17 % Subjects with Smoking Status, Weight and Height recorded among patients with Hypertension Missing Data
C18 % Subjects with Hypertension among the assisted population 28.6 (27.1-30.9)

C19 % examinations during the last 5 years [Total Cholesterol, HDL, Triglicerides, Creatinine,
Urinary examination, Potassium, Glicemy, ECG] among patients with hypertension 38.0 (15.0-49.0)

C20 % Subjects with Blood Pressure 90-,140+ during the last 9 months Missing Data
C21 % Subjects with Blood Pressure Measurement among the assisted population Missing Data

SECTION D DIABETES MANAGEMENT at 31/12/12005
D1 %Prevalence of Diabetes among the assisted population 8.2 (6.6-10.1)
D2 % Subjects treated with Metformin (alone or in combination) among the Diabetic population 63.3 (52.4-86.3)
D3 % Subjects with at least one Hba1c examination done during the last year among the Diabetic population 41.1 (1.8-67.2)
D4 % Subjects with Hba1c<7% among the diabetic population Missing Data
D5 % Subjects with Creatinine examination done during the last year among the Diabetic population 47.5 (22.0-66.0)
D6 % Subjects with Microalbuminuria examination done during the last year among the Diabetic population 17.0 (5.0-40.2)
D7 % Subjects with Cholesterol examination done during the last year among the Diabetic population 49.6 (24.5-69.5)
D8 % Subjects with 10-year Cardiovascular Risk Recorded among the Diabetic population Missing Data
D9 % Subjects with BMI Recorded among the Diabetic population Missing Data
D10 % Subjects with Blood Pressure Recorded among the Diabetic population Missing Data
D11 % Subjects with Blood Pressure blow 130-80 mmHg among the diabetic population Missing Data

D12 % Subjects with Fundus Oculi examination done during the last year among the Diabetic population 
(2 yrs for subjects with a low-risk of retinopathy) 32.9 (24.6-48.5)

D13 Incidence Rate of Blindness among the Diabetic population Missing Data
D14 Incidence Rate of Dialisis among the Diabetic population 0.3 (0.1-0.4)
D15 Incidence Rate of Amputations (major and minor) among the Diabetic population 0.2 (0.0-0.4)
D16 Incidence Rate of Stroke among the Diabetic population 3.5 (2.6-4.3)
D17 Prevalence of AMI among the Diabetic population 3.2 (1.6-4.9)

SECTION V IMMUNIZATION RATES
V1 Flu Immunization Rates among Assisted Subjects 65 and over Data not accessible

SECTION T CANCER PREVENTION RATES
T1 Colonoscopy for Subjects Positive at Colon Cancer Screening 1st Stage, aged 50-74 Missing Data
T2 Uterine Cervix Screening among Women non responding to 2nd Call aged 25-65 Missing Data
T3 Breast Cancer Screening among Women non responding to 2nd Call aged 50-69 Missing Data
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Table 9 synthesizes results obtained for all areas/sections of the DVSS, based
on the the following characteristics:

● source: administrative dataset / register used to obtain statistical estimates.
● type of outcome measured: selection of final or intermediate health outco-

mes.
● number of indicators selected at the outset
● number of indicators actually calculated 
● external benchmark: this is based on the existence of comparable studies

reporting on the same measures and using comparable, standardized techni-
ques. Result is classified as performing better (+ sign), worse (- sign), or
mix (+ -), based upon the number of local health authorities, districts and
hospitals whose value is significantly deviant from the overall average. N.A
means there is no benchmark available.

INDEX of INDICATORS for the DVSS AREA: PEDIATRICS
Code Description Value (Range STD Values)

SECTION P PEDIATRICS X 1,000
P1 Combined Immunization Rate for measles, parotitis and rubella at 24 months Data not accessible
P2 Combined Immunization Rate for measles, parotitis and rubella at 7 years (recall) Data not accessible
P3 Breastfeeding at 3 months Missing Data
P4 Breastfeeding at 6 months Missing Data
P5 Hospital Admission Rate 0-14 yrs 75.5 (60.8-103.1)
P6 Hospital Admission Rate for Pediatric Asthma 1.6 (0.8-3.7)
P7 Hospital Admission Rate for Pediatric Gastroenteritis 1.9 (0.3-6.8)
P8 Incidence rate of Injuries with or without Hospital Admission 3.3 (2.3-4.4)
P9 Incidence Rates of Admissions for Injuries with Bursts 0.2 (0.0-0.4)
P10 Incidence Rates of Admissions for Injuries with Poisoning 0.6 (0.2-0.9)
P11 Prevalence of children overweight over 2 years Missing Data
P12 Prevalence Children Obesity over 2 years Missing Data
P13 Prevalence of Disability among children followed by Pediatric Specialists Missing Data

table 7

INDEX of INDICATORS for the DVSS AREA: MENTAL HEALTH 
Code Description Value (Range STD Values)

SECTION H HOSPITAL ADMISSION RATES * X 10,000
H1 Hospital Psychiatric Department 10* (5-18)
H2 Neuro-psychiatric Clinic 5* (1-10)
H3 Any Enforced 2* (1-4)
H4 Any Under 18 (at Psychiatric Centre): 1* (0-2)
H5 At Psychiatric Centre: % outside the region 42.9 (23.4-74.4)
H6 At Neuropsychiatric Clinic: % over Psychiatric Centres 31.0 (13.4-53.3)
H7 Readmissions for Psychiatric Conditions: % over Admissions at Psychiatric Centres 26.0 (18.8-34.6)
H8 % Length of Stay > 30 days at Psychiatric Centres 14.8 (8.5-29.3)

SECTION M MORTALITY RATES * X 10,000
M1 Psychiatric Causes 1 (1-3)
M2 Suicides among Residents 1 (0-1)
M3 Suicides among Patients treated by Mental Health Services Missing Data

table 8
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table 9

Area Section Source** Type of
outcome* N OK

External
Benchmark**

*

Trend
***

Internal
Variation

SYSTEM Avoidable Deaths MR, CMI F 2 2 + + Y
VACCINATIONS Population Coverage PS I 7 7 + + N

SCREENING
CAMPAIGNS

Breast Cancer
Breast Cancer
Cervix Cancer

SR
TR

SR, TR

I
F
I

3
2
5

3
2
5

+
N.A.
+

+
+
+

N.A.
Y
Y

DEPARTMENT
OF PREVENTION

Safety at work
Animal Health
Food Safety
Public Health

LPD
LPD
LPD
LPD

I
I
I
I

6
5
6
1

6
5
6
1

+
N.A.
N.A.
N.A.

+ -
+ -
+ -
+ -

Y
Y
Y
Y

HEALTH DISTRICTS

Continuity of Care
Drug prescription
Pregnancy <18yrs
Hospitalization
Mortality
Incidence/Prevalence
Screening
Residential care
Immunization

HAD
HDA, PP

BAC
HDA

MR, PS
HDA, PP, BAC

SR
RCR
LPD

I
I
F
F I
F
F I
I
I
I

9
3
2

16
7
5
2
2
3

9
3
2

16
7
5
2
2
-

N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.

+ -
=
+

+ -
+ -
+ -
+

N.A.
N.A.

Y
Y
N
Y
Y
Y
Y

N.A.
N.A.

GENERAL 
PRACTICE

Asthma
Cardiovascular
Diabetes
Immunization
Cancer Prevention

HDA, PP, BAC
HDA, PP, BAC
HDA, PP, BAC

-
SR

I
I

F I
I
I

2
21
17

1
3

1
8

11
-
-

N.A.
N.A.
N.A.
N.A.
N.A.

+ -
+ -
+ -
+ -
+ -

Y
Y
Y
Y
Y

PEDIATRICS Pediatrics HDA, PP, BAC F I 13 6 N.A. + - Y

MENTAL HEALTH
Hospitalization
Mortality
Nutrition Disorders

HDA
MR
AHS

I
F
I

8
3
4

8
2
4

+ -
+ -
+ -

+ -
+ -
N.A.

Y
N

N.A.

HOSPITALS

Volume
Mortality
Readmissions
Utilization
Safety

HAD
HDA, MR

HDA
HDA
HDA

I
F
I
I

F I

6
14

5
7

12

6
14

5
7

12

+ -
+ -
+ -
+ -
+ -

+ -
+ -
+ -
+ -
+ -

Y
Y
Y
Y
Y

EMERGENCY AND
AMBULANCE SERVICES

Ambulance, Em Dept.
Prognosis Em Dept.

AHS
AHS

I
F

9
2

9
2

+ -
+ -

+ -
+ -

Y
Y

MATERNAL CARE Morbidity 
Mortality

HDA, MR, BAC
HDA, MR, BAC

I
F

5
3

5
3

+ -
+ -

+ -
+ -

Y
N.A.

STROKE CARE Selfsufficiency
Mortality

AHS
AHS

I
F

1
1

1
1

+ -
+ -

N.A.
N.A.

N.A.
N.A.

ONCOLOGY Incidence
Mortality

TR, MR
TR, MR

I
F

16
4

16
4

+ 
+ 

+ -
+ -

Y
Y

RENAL 
TRANSPLANTS Mortality TPR F 2 2 + + N

REHABILITATION Appropriateness
Status

AHS
AHS

I
F

1
2

1
2

N. A
N. A

N.A.
N.A.

Y
Y

RESIDENTIAL CARE Quality of life,
satisfaction AHS F 10 10 + - N.A. N.A.

TOTAL 258 225

*Type of Outcome: I=Intermediate; F=Final; 
**Sources: AHS=Ad hoc survey; BAC= Birth Assistance Certificates; CMI=Client Master Index; HAD=Hospital Discharge Abstracts; LPD=Local health authority Prevention
Department; MR=Mortality Register; PP=Pharmaceutical Prescriptions; PS=Population Statistics (National Institute of Statistics, Italian Ministry of Health); RCR=Residential Care
Register; SAP=Specialistic and Ambulatory Care Prescriptions; SR=Screening Register; TPR=Transplant Registry; TR= Tumour Registry.
** +: all comparisons with external benchmarks, trends are positive; + -: some comparisons with external benchmarks, trends are positive, others are negative; =: trends are sta-
ble; N.A.= not available/applicable

Synopsis of Results obtained for Outcomes Indicators
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● temporal trends emerging from the initial estimates: trends are classified as
improving (+ sign), worsening (- sign)  or stable (= sign), based upon the
number of indicators showing a statistically significant trend test. N.A
means that it is not possible to estimate a trend.

● internal variation: a general yes/no (Y/N) qualitative assessment based on
the range of the observed standardized rates versus the population average.
N.A means that it is not possible to estimate internal variation.

The majority of indicators involved final outcomes. In some cases the profes-
sional panels selected intermediate outcomes that they felt to be directly asso-
ciated to health outcomes, more relevant to their mission, and easier to com-
pute mid-term [10].
In general, results showed that Umbria indicators are generally consistent
with national and international figures, sometimes better, and only in few
areas unexpectedly higher. Temporal trends over five years appeared to be
positive, albeit with a high level of regional variability. This will need to be
further examined. 
In many cases, the absence of benchmarks from comparable systems, with the
exception of avoidable mortality and hospital indicators limits interpretation
and generalization of the outcome results. Strikingly, there is a lack of com-
parable, standardized indicators particularly from other European countries.
Some results do however require further attention.
Indeed, avoidable mortality, measured as the sum of deaths from 24 different
causes as a fraction of overall mortality, calculated according to a standardi-
zed method [16], was found to have declined from 12.5% in 1994 to 9.6% in
2004. This decline was sharper for males than females, for whom the reduc-
tion seemed to reach a plateau in the last two years. The more frequent cau-
ses of death fall under the category of primary prevention, although in this
area the improvement is also higher, suggesting a positive direction, consi-
stent with the targets set by the national program of the Ministry of Health.
Years of Potential Life Lost (YPLL), measured as the difference between the
age at death and the average age of a reference population [17] (here taken to
be 65 years) was twice as high for males than females. The same for avoida-
ble mortality, mainly clustered in the field of primary prevention. 
Albeit variable across the region, system indicators showed to be very positi-
ve, with Umbria ranking among the best five regions in the country.
As far as hospital indicators are concerned, interpretation is strictly linked to
the existence of any set of benchmarks. Compared to other reports, the DVSS
analysis used sophisticated methodology that involved the use of a mortality
register through which we estimated outcomes of surgical procedures and cli-
nical conditions at 30, 60 and 90 days irrespective of lengths of hospital stay.
Furthermore, although previous investigations have been conducted in Italy
using the same AHRQ methodology [18], national equations used to standar-
dize outcomes were not made publically available, and estimates were based
on a sample of hospitals recruited across a different period. This raises the
question of how representative this sample would be to benchmark results
against those obtained in Umbria. In DVSS, we have used as benchmarks
results obtained through the analogue methods in Italian reports from ASSR
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[19] and Rapporto Osservasalute [20], and US reports released by AHRQ
[21], Texas [22] and Oregon [23].
Using information extracted from the literature, volume indicators show that
some hospitals operate below threshold and optimisation is definitely requi-
red. Intrahospital mortality is generally fairly consistent with other results: in
some cases higher than US data, including death from stroke (13%), heart fai-
lure (8%), and gastrointestinal haemorrhage (5%), but fairly consistent with
national averages. In terms of utilization, caesarean sections showed to be
increasing (27%) and slightly higher than reported in US data, but overall
striking lower than the reported national average (35%). Safety indicators are
all very low compared to other estimates, with the exception of failure to
rescue (25%). This raises questions on the quality of coding in hospital
discharge abstracts.
Health districts indicators were quite detailed and diverse, making an exten-
sive description difficult in the framework of the present report. Moreover, in
the specificity of the Italian framework it is very difficult to find comparable
data and no major project to date has been ever undertaken in the field. In this
regard, the experience of Umbria districts must be regarded as important for
a national service increasingly targeting community care. Results show a high
rate of readmissions for heart failure and acute myocardial infarction, ambu-
latory care conditions, pneumonia/flu, and congestive heart failure. In addi-
tion to it, a high and increasing prevalence of diabetes was found, and a still
insufficient coverage screening, which still lies around 50% for cervical and
breast cancer. However, in most cases, fairly high variation across districts has
been noted.
With regards to general practice, many indicators were not calculated due to
a lack of information systems available on site. Furthermore, administrative
data only allow for estimates of quantity that may be severely underestimated
due to the data collection systems that by definition are incomplete in this sec-
tor. This is particularly the case for the recording of “soft” clinical conditions.
Nevertheless, general practice indicators show a sharp increase in the quality
of data relative to pharmaceutical prescriptions and specialist services.
Diabetes data confirm the increased prevalence of this disease even conside-
ring as denominator the number of subjects in charge of general practitioners:
the prevalence of diabetes (current estimate 8%) is almost three times higher
than that found 10 years before using capture-recapture methods on primary
data [24]. 
Pediatrics results are more difficult to interpret due to the results obtained for
outcome indicators, which show that rates of admissions among adolescents
are not so high and in rapid descent, albeit with some degree of internal varia-
bility.
Finally, mental health indicators, focusing on admissions for mental health
diagnoses, show an increase in hospital utilization, variable results across
local health authorities, and a decrease in long stays that seems to indicate an
increased attention towards service optimization.
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The DVSS represents an initiative into the development of structured pro-
grams for evidence-based health policy. Emerging from a high-risk expe-

riment in the application of evidence-based principles for health care, urged
from a number of different motivators, including senior governmental offi-
cers, high level academics, policy makers, and clinicians, the DVSS program
delivered all results as planned. 
Achievements would have not been possible without the direct involvement
of all referents, who actively engaged in the construction of a pragmatic
model that allowed harmonisation of material produced by different research
studies over three years.
Starting from a series of “abstract” assumptions inspired by the sociology

of health organizations, the work progressed and the outcomes observed
include:

● as a specific program finalized to the evaluation of outcomes, DVSS mana-
ged to create a common sense for the cognitive activity of health professio-
nals

● such common sense provided scope for the aggregation of health professio-
nals that were seriously interested in understanding the results of similar
activities

● the spontaneous aggregation of health professionals formed shared cogniti-
ve networks [25,26]

● such networks showed a high capacity to reach their legitimate goal throu-
gh the identification of outcome indicators and the analysis of health deter-
minants. This was made possible through: 
- strong leadership, chosen at the relevant organizational level and determi-
ned by the preminent role of outcomes evaluation in the societal context
- strong support of technical expertise, provided by trained specialists inclu-
ding epidemiologists, biostatisticians and programmers 

● the role of the Epidemiologic Observatory as a meta-organizer, as opposed
to the fordist division between planner and executor, governed the sharing
of knowledge. This was found to work well in the environment of highly
decentralized health system

● the action of cognitive networks, beyond its important social role, also
demonstrated practical advantages:
- a different speed in the production of new knowledge and its valuable use
- an ability to understand the whole framework in a more convincing

manner
- an efficient reciprocal exchange of knowledge acquired

These facts strengthen the theories of Mintzberg on the functioning of profes-
sional organizations, providing more insight on how positive results can be
obtained through more sharing. At the same time, starting from the “manage-
ment of clinical governance”, DVSS gave an indication about the advantages
of what has been realised in the form of “governance of sharing”.
The general concept can be extrapolated to other areas of the public sector,
especially in relation to the complex set of relationships occurring in the
modern economics based on knowledge sharing.

Discussion



83

Chapter 3

On a more technical level, the effort was substantial and the results encoura-
ging for future applications and methods of synthesising existing data resour-
ces. Indeed the DVSS included making the best use of data already available
and frequently underutilized. Furthermore, the DVSS made possible the deve-
lopment of a common knowledge-base fulfilling the specific aim of helping
end users. In this regard, the SVE project did not only allow for calculation of
essential statistical estimates, but provided precise recommendations on the
technical infrastructure required to produce and improve a regional “health
intelligence”:

● create an integrated linked data-warehouse, albeit with some caution, to
conduct analytical investigations, to evaluate health outcomes

● validate a unique identification number, rigorously controlled and properly
anonymized, to perform powerful analyses over multiple years while
respecting privacy and confidentiality

● adapt algorithms widely used internationally to obtain results on a routine
basis that would be comparable and directly interpretable

● plan proper templates to summarize statistical results, presented in a user
friendly format e.g. a dynamic website or intranet directory, so that they can
be directly used by health professionals to interpret variability and provide
direct input to policy makers 

● develop cross-platform software as open source to deliver reusable tools
that can be further expanded with the continuous development of internatio-
nal specifications and health system reforms

● share statistical and epidemiological expertise as a fundamental asset for
the regional health system

● publish all results in a format that would be transferable at both regional and
international level

Several limitations of the DVSS program need to be mentioned.
Despite the general interest expressed by professional organizations at all
levels of the regional health system, success was not reported in specific areas
where the following problems have been recorded:

● some areas have not been involved in the evaluation of outcomes including
for example nephrology and nursing. This problem could have been over-
come through an increased capacity of the regional observatory in involving
professional groups through better dissemination and the organization of
targeted events/seminars. In order to increase inclusiveness it is fundamen-
tal to capitalise on those conditions that promote the establishment of a
“shared cognitive network” that is currently present only in a small portion
of the professional and managerial staff across the region 

● some groups were so well organized that they reacted in different ways to
the questions raised by DVSS (e.g. cardiologists). In these cases it seemed
better to wait for future applications of DVSS, where tailored programs can
be proposed to suit the specific needs of more advanced users

● some groups did not deliver as initially expected (e.g. addiction control).
This may be due to the fact that in some cases, where it was indeed neces-
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sary to strengthen the methodological capacity, sufficient resources were
not available to support targeted action.

In general, it must be stressed that the DVSS had to face the common limi-
tation of insufficient resources budgeted for Epidemiologic Observatories, a
problem increasingly affecting any knowledge-intensive organization in
Italy. Funding limitations will not be overcome until the following are pro-
perly targeted:  

● national barriers to the stabilization of cognitive workers in the health sec-
tor, at the basis of the propagation of temporary positions negatively affect
employment conditions, without translating in significant efficiency gains.
Uncertainty in the future does not motivate training and promotes very lit-
tle cooperation and sharing. Investment in high level professional develop-
ment is procedurally difficult and high-risk, particularly for young persons
for whom results would be indeed optimal. Currently, the average age of
personnel regularly employed is rising dramatically, in a direction that is
inversely proportional to the quest for regular updating, innovation, and
engaging training programs.

● regional barriers at the basis of local health planning

With regard to dissemination of findings, and the so-called problem of
“monumentalization of outcomes”, the DVSS program has been pro-active in
making findings accessible. Numerous publications have been made widely
available with the intent of informing as broadest number of stakeholders as
possible. The purpose was almost imposing an interaction between the regio-
nal government and professional organizations through a finely printed set of
publications. While the danger of this approach is potentially excessive
“monumentalization”, this must be avoided through the use of different disse-
mination activities, including electronic presentations, targeted publications,
and – last but not least – a certain degree of understatement. 
In conclusion, despite limitations the DVSS report includes important health
indications for the government of Regione Umbria, showing that the level of
outcome indicators in many cases corresponds to the targets set by the regio-
nal health plan. This suggests that policy-making is going in the right direc-
tion.
However, given the lack of comparable experiences results must be interpre-
ted with caution until further testing and comparisons are available. The usual
caveat of not drawing causal inference applies to the analysis of observatio-
nal and in particular administrative data due to the bias potentially induced by
our sources, particularly in this first experience.
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The future rounds of RHPs will determine the form through which the
DVSS experience will be continued. There are three major priorities

including: (1) specification of how the set of outcome indicators will be main-
tained in the future, particularly as data specifications evolve; (2) revision of
the current list of indicators to produce a core set that is easier to sustain and
approach; and, (3) continued publication of findings in the context of gover-
ment planning cycle. 
It will also important to define holistic health outcomes targets that would
enable all professionals to consider the individual at the same time more clo-
sely and more completely. In order to ensure that this is realised routine eva-
luation of regional health system will need to be undertaken across all orga-
nizational levels. It is mandatory that objectives be clearly defined at the
beginning.  
Based upon the above considerations, health leaders participating in the
DVSS training sessions agreed a set of methodological steps to link the defi-
nition of budgets to the establishment of clinical governance in Umbria throu-
gh the general improvement of quality (Table 10).
In this process, it will be important to introduce a series of regular:

1. internal checks, to self-evaluate health outcomes as a method for quality
improvement in critical areas including safety, efficacy, appropriateness,
continuity of care, equity, consumer empowerment, effectiveness;

2. external checks, to be performed by qualified personnel in each organiza-
tion particularly for the evaluation of outputs including for example waiting
lists, and revenues from patients’ mobility

At present, evaluation has been moved further down to the level of local
health authorities, where professional organizations are undertaking analyses
of outcomes that will provide possible explanations for the variability found
in different areas. Audit rounds have been planned for this phase. In parallel,
a quality control of administrative data is taking place to validate results and
identify potential bias in several clinical conditions (e.g. severity of acute
myocardial infarction).
DVSS collaborators continue to be engaged and actively disseminate the
approach at different levels, including comparison to similar initiatives, both
nationally and internationally, and proposing it as a model for other regions.
This will test the general validity of the DVSS and obtain external bench-
marks that are currently unavailable.

Future perspectives



86

Chapter 3

Methodological steps required for each unit/division/department 
to link the budgeting process to a shared improvement of health care quality.

Methodological steps Responsible referent within the organizazion

Phase A) Planning

1. Describe supply provided by each organizational division/department
in the previous year (in relation to assigned resources, processes, and
outcomes)

Head of Unit / Department supported by trust’s staff

2. Define the potential catchment area and analyse health needs relative
to the mission and targets of the division/department

Director of Trust (definition of potential catchment area); Head of
Unit/Department supported by trust’s staff (health needs assessment) 

3. Define health priorities on the basis of objectives criteria
Head of Unit / Department, Medical Chief Director supported 
by trust’s staff

4. Outline the main actions required to tackle high priority health needs,
in relation to: cost-effectiveness, safety, equity of access for the
disadvantaged, appropriate taking charge of the patient, consumer
empowerment, integration for continuity of care  

Head of Unit / Department supported by trust’s staff, with positive
evaluation by Medical Chief Director 

5. Negotiate resources with the Department Director (units) and Director
of Trust (Departments) 

Department Director (units) and Director of Trust (Departments)

6. Agree objectives on the basis of well specified areas for quality
improvement and at least one objective for: efficacy, efficiency,
safety, appropriateness, equity of access, involvement of citizens,
continuity of care 

Head of Unit / Department Director with Medical Chief Director,
supported by trust’s staff  

7. Formulate the health care plan with a precise specifications of the
connection between different actions, and a set timeline for the
realization of milestones associated to the defined objectives

Head of Unit / Department Director supported by trust’s staff  

Phase B) Implementation

1. Share the program within the Division/Department
Head of Unit / Department supported by trust’s staff, with positive
evaluation by Medical Chief Director

2. Agree on roles and responsibilities, prioritize interactions between
areas

Head of Unit / Department eventually supported by trust’s staff

3. Activate monitoring systems in relation to internal and external controls Head of Unit / Department eventually supported by trust’s staff

4. Evaluate outcomes Head of Unit / Department eventually supported by trust’s staff

5. Report at the end of the health care program Head of Unit / Department eventually supported by trust’s staff

table 10
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The DVSS program represents a valuable initiative that can provide insi-
ght into the complex mechanisms of decentralized health systems. As a

shared model for the evaluation of outcomes, it provides very clear terms of
references through which this experience can be replicated and further impro-
ved either in Umbria or elsewhere.
The DVSS is based upon a well defined model, specified a priori, that can be
used for regular planning and has been progressively produced through the
sequential estimation of:

● health determinants (Volume A)
● health outcomes (Volumes B-D)

To be applied, it requires solving the organizational challenges highlighted in
the examination of health organizations, some of which are regionally speci-
fic as examined by DVSS in Volume C dedicated to the evaluation of regio-
nal health planning.
More generally applicable to the case of Italy, the use of outcome indicators
for the definition of budgets – an area normally dominated by the logics of
output/income - still needs to be tested in real life conditions.
Overall, the program represents a case study that can be generalised beyond
the Umbria region.
Specific technological expertise can be ported to other situations, including
validation and use of our definitions in other European regions, development
of similar databases, customization and further improvement of the statistical
system, adaptation of the index used for the DVSS.
The growth of a diverse and extensive expertise throughout the program via
cognitive networks probably represents the most promising aspect emerging
from the program.
Nevertheless, such highly professional group of human resources has no clear
scheme to continue its work either in Umbria or elsewhere in the country. 
The creation of a regional research scheme can provide a possible solution for
the stabilization of a decentralized “health policy intelligence”, which may be
of critical importance for the optimisation of our national health system.

Conclusions
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