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FREQUENCIES

GEOGRAPHICAL VARIATION

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

Outcome Variable: Prescription of Beta Blocker
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Figure 5
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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
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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
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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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