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3 Department of Statistical Sciences, Università di Bologna, Bologna, Italy
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Background: In the framework of targeted action for continuous safety monitoring, we aimed to evaluate the
consistency of indicators derived from available databases for regular reporting. Methods: We used a quality of
care interpretative model to select characteristics from five national databases, aggregated and linked by homo-
geneous groups of providers. The target population included all subjects admitted to public hospitals for acute
care in four regions of Italy between 2011 and 2013. The association between structures, processes and safety-
related outcomes was investigated using odds ratios from generalized estimating equations logistic regression.
Outcome measures included claims of malpractice and five patient safety indicators calculated from discharge
abstracts using standardized algorithms. Results: Over 3 years, claims of malpractice and sepsis increased, whereas
deep vein thrombosis and pulmonary embolism decreased. Hospitals with high vs. low volume of discharges were
associated with �16% lower rates of claims, but þ12% increased risk of sepsis. Compared with research institutes,
university clinics had �17% lower rates of claims and �41% cases of dehiscence, with a þ32% increased risk of
deep vein thrombosis. Local health care authorities recorded �49% deep vein thrombosis, �26% pulmonary
embolism, �40% sepsis and þ37% risk of claims. Hospitals submitting cases of safe practices and implementing
safety recommendations showed significantly higher rates for most outcome measures. Conclusions: Indicators
from regular databases can be conveniently used to develop a national safety monitoring system for hospital care.
Although deeper analysis is needed, institutions with a higher propensity to implement safe practices and
recommendations consistently showed higher rates of adverse events.
. . . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . . .. . .. . . .. . . .. . .. . .

Introduction

The continuous monitoring of patient safety is a key element of
quality improvement strategies that need standardized actionable

indicators to be implemented.1

Routine data may offer a sustainable solution to compute patient
safety indicators automatically.2 However, their reliability can be
hampered by systematic under-reporting of adverse events.3,4

Various methods have been proposed to overcome these limita-
tions: integrated use of multiple databases (e.g. incident reporting,
retrospective reviews, malpractice claims, patient complaints, etc.);
structured recording or data extraction from clinical activity (text
mining from clinical records, data gathering from direct observation
and trigger tools, safety walkarounds, etc.); and advanced statistical
techniques (e.g. longitudinal algorithms using hospital records,
process/injury analysis and morbidity/mortality assessment).2,5–11

Barriers to the applicability of these methods include the fragmen-
tation of safety-related data and the lack of coordination between
different stakeholders holding relevant information.2,12–16

During the past decade, the Italian Ministry of Health (MoH)
applied some of the above methods systematically, in strong
collaboration with the Regions and Autonomous Provinces
(R&APs) and the National Agency for Regional Health Services
(AGENAS).17,18,19

Targeted actions included the creation of a central database of
mandatory declarations of malpractice claims,20 the release of MoH
recommendations to prevent adverse events,21 the data collection of
safe practices18 from R&APs and the regular calculation of patient
safety indicators using the national hospital discharge database (SDO).

In 2013, the OECD review of quality of care in the Italian
National Health Service (SSN) advised to strengthen the production
of usable and reliable data for the continuous audit and systematic
benchmarking of patient safety.22 A subsequent report presented
Italy as a relevant case study.23 Consequently, the MoH addressed
the use of available databases by financing the project ‘Supporting
Regions in the Implementation and Improvement of Monitoring
Systems for Clinical Risk Management’ (Linkage).24

This article aims to respond to the following research questions
posed by the Linkage project:

• How can the available data sources be combined to compare
practices at regional, district and provider level through proper
patient safety indicators?

• To what extent the resulting indicators can be interpreted con-
sistently to promote their use as crucial information to make
healthcare organizations learn and to inform policies on
patient safety? What are the strengths and weaknesses of the
overall model and how to improve it for continuous safety
monitoring?

Methods

The study was conducted by AGENAS between 2014 and 2015 as
a retrospective analysis of linked aggregate data by groups of pro-
viders, using automated data extraction from different national
databases.
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Study population

The study population included all subjects admitted for acute care in
public hospitals of the regions Emilia Romagna, Lombardy, Lazio
and Sicily, discharged between 2011 and 2013. The participating
regions were all actively involved in the actions for patient safety
promoted by the MoH. The application of other methods on a
regular basis was very limited.

The sample was selected according to the following criteria: (i)
including at least one region from the North, Centre and South, so
that different policies implemented across the country could be
examined25; (ii) using a limited sample to involve local clinical
risk managers and to allow direct checks on relevant data; (iii)
excluding private providers, due to their heterogeneity and variable
participation to the voluntary data collection; and (iv) choosing a
time interval of minimum 3 years to ensure that an adequate
number of adverse events could be observed.

Data matrix and interpretative model

The study was conducted using four key national data sources held
by AGENAS as part of its mandate on patient safety: (i) malpractice
claims20; (ii) implementation of MoH recommendations to prevent
adverse events21; (iii) application of safe practices18; and (iv) SDO
database (pseudo-anonymized to track hospital readmissions).

The details of the above data sources, including their coverage and
limitations, are presented in table 1.

A quality of care interpretative model was adopted to evaluate the
consistency of a range of patient safety indicators that could be
automatically calculated from the above data sources.26

The characteristics used to populate the data matrix adopted for
the study are presented in table 2.

All characteristics were either directly derived or calculated at the
level of groups of acute care providers pre-specified by the study
coordinators, identified by the type of provider in the data matrix.

Table 1 Characteristics of databases used for the analysis

Description Coverage, accessibility and limitations

Database of the ‘Observatory of Good Practices for Patient Safety’

Since 2008, AGENAS, in collaboration with the Government, Regions and Autonomous

Provinces, launches an open call for all public and private institutions, accredited or

authorised, to identify and collect practices to improve quality and safety in health care

(http://buonepratiche.agenas.it/practices.aspx).

The data collection tool, periodically revised by a national network for safe practices, is

based on SQUIRE principles (‘Standards for Quality Improvement Reporting Excellence’,

www.squire-statement.org).

Practices are classified as: safe practices (evidence-based and completed), potential safe

practices (partially fulfilling the above criteria) and initiatives (interventions that are not

specified in detail).

Between 2008 and today, AGENAS collected a total of

approximately 3500 practices, whose comparability over

time may be hampered by changes in the data collection

tool.

In 2013, a total of 36/397 providers submitted safety

practices, of which 25 reported a total of 65 safe practices

(3 involving surgery) and 11 potential safe practices or

initiatives.

Information is in the public domain and easily accessible.

A limitation of the database consists in the voluntary basis

of the data collection.

Monitoring system for the implementation of recommendations to prevent adverse events

In 2005, the Italian Ministry of Health specified a list of ‘Recommendations’ to prevent the

occurrence of adverse events, considered as a high priority for patient safety due to their

burden for patients and relevant consequences on health care providers.

The list has been regularly updated and their implementation in Regions and Autonomous

Provinces directly monitored by AGENAS since 2009. In 2018, a total of 17 recommendations

were regularly followed up using a targeted questionnaire available online (http://www.

salute.gov.it/portale/temi/p2_6.jsp?id¼250&area¼qualita&menu¼sicurezz).

In 2013, a total of 158 institutions participated to the

monitoring system, of which 132 implemented surgical

recommendations and 129 an operating room checklist.

The database can be queried directly by the Regions and

Autonomous Provinces using credentials provided by

AGENAS.

Information System to Monitor Errors in Health Care (SIMES)

In 2009, a Decree of the Ministry of Health (11 December 2009) established the central

Information System to Monitor Errors in Health Care (SIMES). The data collection was

finalized to report and classify all claims of malpractice. Two types of cases enter the

database: adverse events and damages for malpractice.

The Ministry of Health and AGENAS have direct full access to all records, including requests

for compensation due to malpractice and all legal cases raised against accredited health

care providers. The submission of cases to the Ministry of Health has been made mandatory

since 2014.

The SIMES database includes claims submitted since 2009. In

2013, a total of 97 institutes reported N ¼ 5397 claims to

the central database, 91 contributing with 3810 cases of

personal injuries or deaths and 54 reporting 835 surgical

cases. A limitation of the database consists in the volun-

tary basis of the data collection for the timeframe

considered in this study.

National Discharge Database (SDO)

The SDO database has been established with the Decree 28 December 1991 as a common tool

to collect information for each subject discharged by any hospital across the country (public

or private). The Decree 26 July 1993 established the electronic database and the format of

files to be submitted by Regions directly to the Ministry of Health.

The database includes specific characteristics extracted from the medical record, including

personal data (sex, date and place of birth), clinical information (diagnosis, procedures and

other data on admission and discharge) and several organizational arrangements of the

stay.

Various changes have been made over time to improve the content and timely submission of

data to national institutions. In 2018, data were sent from the hospital to the Region every

3 months, then transmitted to the Ministry after further control.

The SDO database has a complete coverage of discharges

from all public and private accredited hospitals. The

database is accessible only by accredited users (either

centrally or in each Region for their relative data) and can

only be used with a motivated and approved request.

Information is mainly of administrative nature and is based

on the ICD9CM/DRG system, which is of limited use for

epidemiological investigation and health services

evaluation.

Open data by the Ministry of Health

The dataset includes data related to organizational resources e.g. the total number of beds

accredited to each hospital by type of care (acute, day hospital, day surgery), as well as the

composition of local health authorities by constituent hospitals and the type of hospital.

The composition of workforce on a permanent contract is also available for all accredited

health care providers, by type of professional (physician, nurse).

Available data are generic and not sufficiently updated.

Access to the database directly maintained by the

Ministry of Health is open and unrestricted.
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The list of ‘clusters’ of care providers in the four participating
regions was based on the principle of attribution of the ‘clinical
risk manager’ in charge by the law of all patient safety procedures.

Statistical analysis

Descriptive statistics were used to compute the cross-tabulated
frequencies of outcomes for each level of structural and process
characteristic included in the quality data matrix.

Multivariate logistic regression modelling was used to evaluate the
consistency of information in the data matrix through the analysis of
associations between its different elements, as measured by adjusted
odds ratios (ORs) and 95% confidence intervals (CIs).

A separate logistic model was run for each outcome of interest,
with all structural and process characteristics included as potential
predictors. Further covariates added to the model included: dummy
variables used to adjust for the different level of event rates in
2012–13 vs. 2011; average number of secondary diagnoses per dis-
charge, used to adjust for the potential imbalance in the probability
of recording an adverse event (in PSIs only).28

Two different types of multivariate models were applied: (i) clus-
tered logistic regression via generalized estimating equations (GEE),
using all observations in the data matrix (‘All In’), which considers
correlated outcomes within provider clusters and (ii) multivariate
logistic regression, using observations for 2013 only, with categories
of safe practices and recommendations attributed from the previous
year (Longitudinal ‘Lag’ Model). In this case, we allowed for a
‘delayed’ effect of improved safety management and could not
apply the GEE model, due to the number of observations that

was insufficient for the convergence of the iterative estimation
method.

SAS software29 was used for the calculation of all characteristics
included in the data matrix. All regression models were carried out
using STATA.30

Results

The study population included a total of N¼ 88 clusters of care
providers in the four participating regions, adding up to a total of
N¼ 8 719 910 hospital discharges.

The descriptive statistics of the study sample are presented in
table 3.

Over 3 years, the incidence of claims for injuries or deaths was
equal to 123 per 100 000. The rates of adverse events varied among
PSIs: while retention of FB showed to be rare (with just over 2 cases
per 100 000), DVT and PE were more frequent (49, 47 cases per
100 000, respectively) and much higher for DE (139 per 100 000)
and SE (168� 100 000).

Hospitals with a medium to high volume of cases experienced
lower rates of claims for malpractice (121, 122 vs. 134� 100 000)
and FB (2 vs. 3� 100 000). However, the situation appeared the
reverse when comparing high vs. mid, low volumes for DVT (59
vs. 38, 42), PE (51 vs. 45, 43) and SE (193 vs. 149, 143), with a u-
shaped trend for DE (117 vs. 165, 145).

The rates of outcomes appeared also quite different by type of
institution. Higher rates were observed for malpractice claims
among Local Health Authorities (LHAs, 155� 100 000) and for FB
at University hospitals (3� 100 000). PSIs were systematically higher

Table 2 Characteristics included in the quality of care interpretative model for each provider cluster

Area Indicator Description

Structures

Type of healthcare organization Classification in one of the following categories: Research Institute (IRCSS), Hospital trust (AO)

and University clinic or Local Health Authority (ASL)

Volume of cases Total no. annual discharges per year, categorized by tertiles of average annual discharges

(low: less than 25 715; medium: 25 715 to less than 38 000 and high: 38 000 or above)

Processes

Number of safety practices implemented Safe practices, intended as surgery procedures properly performed by hospitals (e.g. surgical

safety checklist, tools for the correct identification of the patient), categorized ex-post as

present/absent by analysts using agreed evaluation criteria.

Number of recommendations implemented

for preventing adverse events

Total no. records during the reference period, categorized as none, between 1 and 9, 10 or

more.

Average number of secondary diagnoses Average number of fields in each record of the SDO database included in the calculation for

each PSI (see below).

Outcomes

Malpractice claims for

personal injuries and deaths

Rates per 100 000 discharges of claims for malpractice leading to personal injuries or deaths,

including claims for damages, civil and criminal court notifications against health care

providers after a potential case of malpractice.

PSI
a

Foreign body left

during surgery (FB)

Rates per 100 000 discharges of patients aged 15þ with any ICD code of foreign body left in

during procedure in a secondary diagnosis field during the surgical episode and in any

diagnosis field during readmissions within 30 days of the surgery

Deep vein

thrombosis (DVT)

Rates per 100 000 discharges among patients aged 15þ operated for hip and knee replace-

ment, with any ICD code for deep vein thrombosis in a secondary diagnosis field during the

surgical episode and/or any diagnosis field during readmissions within 30 days of the

surgery

Pulmonary

embolism (PE)

Rates per 100 000 discharges among patients aged 15þ operated for hip and knee replace-

ment, with any ICD code for pulmonary embolism in a secondary diagnosis field during the

surgical episode and/or any diagnosis field during readmissions within 30 days of the

surgery

Post-operative

sepsis (SE)

Rates per 100 000 discharges among patients aged 15þ with surgical abdominal procedure,

with any ICD code for sepsis in a secondary diagnosis field during the surgical episode and/

or in any diagnosis field during readmissions within 30 days of the surgery

Dehiscence of

surgical wound (DE)

Rates per 100 000 discharges among patients aged 15þ with procedure code for re-closure of

post-operative disruption of abdominal wall during the surgical episode and/or readmis-

sions within 30 days of the surgery

a: The calculation of Patient Safety Indicators (PSIs) was based on the OECD specifications used for the data collection 2014–15 of the Health Care Quality

Indicators Project (HCQI).27 The algorithm chosen was based on the 24th Revision of ICD Classification, Clinical Modification (ICD-9-CM) used by the national

SDO database in the reference years.
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at University hospitals and research institutes, except for DE, where
University hospitals reported the lowest rates.

As far as processes are concerned, rates appeared difficult to
interpret.

The category of care providers contributing to the national database
of safe practices showed only minimal advantages compared with the
others: while results seemed better for claims (125 vs. 120� 100 000)
and DE (147 vs. 112� 100 000), they were worse for DVT (60 vs.
45� 100 000), PE (55 vs. 45� 100 000) and SE (188 vs.
162� 100 000).

Similarly, an increasing number of recommendations imple-
mented showed to be in no case associated with lower rates of out-
comes for any outcome.

The average number of secondary diagnoses appeared to be con-
stantly higher among hospitals with a higher volume of cases (be-
tween 1.3 and 1.8), and in LHAs (1.3 and 1.8) and University
hospitals (1.8 and 2.0).

The results of all multivariate models are included in table 4,
presenting estimates obtained from the GEE ‘All in’ model and
the ‘Lag’ regression model in two consecutive rows, to highlight
differences in the direction and level of the association found.

Between 2011 and 2013, there was a 25% increased risk of claims for
malpractice supposedly leading to injury or deaths (OR¼ 1.25; 95%
CI: 1.19–1.31) and a 10% increase for SE (OR¼ 1.10; 1.06–1.15). On
the other hand, there was a significant decrease of 25% for DVT
(OR¼ 0.75; 0.69–0.82) and 19% for PE (OR¼ 0.81; 0.73–0.90).
Changes were not significant for FB and DE.

A higher volume of discharges was associated with a significantly
reduced risk only for claims: high vs. low was 16% lower
(OR¼ 0.84, 0.79–0.89), while mid vs. low 9% lower (OR¼ 0.91,
0.86–0.96). There was an opposite direction for SE (mid vs. low:
OR¼ 1.08, 1.02–1.15; high vs. low: OR¼ 1.12; 1.05–1.20). Results at
1-year lag were not qualitatively different, except for the 57% higher
rates of DVT at high volumes (OR¼ 1.57; 1.26–1.95). The associ-
ation observed between higher volumes and rates of SE was consid-
erably stronger (between þ13% and 40%).

In terms of type of institution, Hospital Trusts had 27% lower
rates of DVT compared with research institutes (OR¼ 0.73,
0.57–0.94). The same direction was observed for University hospitals
with claims (OR¼ 0.83, 0.71–0.97) and DE (OR¼ 0.59; 0.35–0.99),
but not with DVT (OR¼ 1.32; 1.01–1.73). LHAs showed þ37%
claims (OR¼ 1.37, 1.19–1.57), but significantly lower rates of
DVT (OR¼ 0.51, 0.39–0.66), PE (OR¼ 0.74, 0.56–0.97) and SE
(OR¼ 0.60, 0.48–0.74). The application of the ‘lag’ model did not
change results in terms of direction of the association, except for
Hospital Trusts with claims (OR¼ 0.70, 0.58–0.84) and University
clinics for DVT (OR¼ 0.64, 0.48–0.87) and PE (OR¼ 0.67,
0.48–0.92).

Over 3 years, the adoption of safe practices appeared to be associ-
ated only with malpractice claims (OR¼ 1.08, 1.04–1.13). Limiting
observation to year 2013, the lag model did not find this relation to
be significant any more, while safe practices signalled the year before
were associated with an increased risk of DVT (OR¼ 1.42, 1.18–1.71),
PE (OR¼ 1.43, 0.18–1.73) and SE (OR¼ 1.14, 1.02–1.28).

The implementation of recommendations did not appear to be
associated with any reduction in the risk of adverse events. In the
‘All in’ model, an intermediate level was associated with a 15%
increased risk for claims for injuries/deaths (OR¼ 1.15, 1.09–1.21)
and twice the risk of FB (OR¼ 2.00, 1.14–3.52). On the other
hand, implementing over 10 recommendations (out of 14 initially
introduced by the MoH) was associated with increased risk of
DVT (OR¼ 1.18, 1.08–1.29) and PE (OR¼ 1.18, 1.07–1.31). The
‘lag’ model highlighted an asynchronous association between a
higher number of recommendations and SE (10 or more vs.
none: OR¼ 1.35, 1.17–1.54; 10 or more vs. 1–9: OR¼ 1.25,
1.12–1.39).

As expected, increasing one unit in the average number of sec-
ondary diagnosis recorded at discharge was associated with a þ36–

38% increased risk of DVT, PE and SE. The association was found to
be even stronger in the lag model, ranging between þ65 and 67% for
SE and DE to more than doubled for DVT.

Discussion

The Linkage project aimed at identifying a national model that
could be adopted to exploit the available data sources for monitor-
ing, evaluating and benchmarking patient safety across Italian
regions. As the Italian SSN gets increasingly decentralized, the
need to harmonize practices for risk management has become para-
mount to gain efficiency and reduce waste at all levels: from care
providers to the system as a whole.31

The application of a quality of care interpretative model allowed
us linking national databases and populating the data matrix spe-
cifically designed to address our fundamental research questions.

We found that the available data sources could be used to inves-
tigate the association between structural, process and outcome char-
acteristics at the level of cluster of care providers.

The most appropriate definition of cluster was considered to be
the level of the SSN where the risk manager was designated to op-
erate by the law, i.e. either a local health authority, hospital trust,
research institute or university clinic. This solution has shown that
the data collection (and quality) management process can work in
parallel with the evaluation of quality of care strategies. Through the
use of multivariate regression of grouped data, we could formally
test the direction and significant level of associations, while adjust-
ing for annual trends and depth of coding. The methodology pro-
vided a solid basis for further future refinement.

At the same time, the study highlighted trends of associations that
are worth specific reflection.

Over 3 years, in four regions of Italy, the number of claims con-
stantly increased, but the rates of all adverse events investigated, with
the exclusion of sepsis, have decreased. The volume of acute care was
found to be directly associated with lower rates of claims for mal-
practice and higher rates of deep vein thrombosis and sepsis.

Compared with high level research institutes (IRCSS), LHAs gen-
erated more claims, presenting substantially lower rates of PSIs in
terms of deep vein thrombosis, pulmonary embolism and sepsis.
University hospitals were associated with lower rates of claims for
malpractice and wound dehiscence, but higher rates of deep vein
thrombosis. A potential clinical explanation for the latter might be a
higher availability/use of diagnostic means, e.g. extended ultrasound
detection. Both deep vein thrombosis and pulmonary embolism
appeared to be lower when considering year 2013 alone. Hospital
trusts were associated with a reduced risk of claims for malpractice
and deep vein thrombosis in 2013.

On the other hand, the analysis of the consistency of interpret-
ation for policy showed that the associations between structural and
process characteristics with safety-related outcomes were counter-
intuitive and difficult to justify.

In particular, the key process measures were associated with out-
comes differently from expected. A higher number of safe practices
and recommendations implemented showed to be associated with a
higher risk of all adverse events, even when taking into account a
delay of 1 year.

There may be several explanations for this.
First, the observed levels of implementation of safe practices and

recommendations may be highly subjective, while trends over time
of claims for malpractice may more likely reflect the degree to which
patients chose to pursue law suits, rather than changes in the under-
lying epidemiology of the safety problem of interest.

Second, the calculation of PSIs may be prone to an overall
undercount, with uncertain effects on the final estimates, due to
the potential bias in the levels of explanatory variables mentioned
above.
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Different aspects are known to potentially limit the ability of the
SDO database for patient safety. In Italy, the assignment of principal
codes is based on the condition that has consumed most resources,
rather than the actual condition specified in OECD algorithms.32

Furthermore, hospital discharge abstracts are affected by known
limitations: they only allow one principal diagnosis/procedure and
up to a maximum of five secondary diagnoses/procedures for each
discharge, with a date indicated only for primary intervention and
no diagnosis coded as present on admission.

Third, part of these hospital-level associations may be the results
of the so-called ecological fallacy, rather than reflecting associations
found at patient level.33

There are positive messages, though, that can be derived from the
consistency analysis.

First, the increased level of average number of secondary diagno-
ses and sepsis seems to indicate that the data quality of the SDO
database for patient safety monitoring is generally improving, al-
though not at the level advocated by recent investigations.34

Progress in this area continues with the inclusion of the field ‘pre-
sent on admission’ and the plan to update coding systems beyond
ICD9CM.

Second, the inverse relation found between safe practices and
recommendations and PSIs may imply that risk managers are raising
the level of attention of coders on safety issues.

Finally, the feasibility of the data matrix encourages further
integration of data sources, in collaboration with stakeholders and
domain experts. The ‘Linkage’ project provided input to different
actions, including ways to improve data quality with the direct
involvement of coders, indications on how to improve algorithms
in a collaborative manner35 and how to expand the national data
collection with more targeted instruments, e.g. global trigger
tools.10,11

To enable proper methods, e.g. multilevel regression methods, the
national databases will need data sharing between regions36 and a
more advanced analytical information infrastructure,37 in compli-
ance with strict privacy and data protection rules.38,39

The results of the present study are paving the way for the im-
plementation of recommendations included in the above mentioned
OECD quality review.22 These developments will be the subject of a
companion paper dedicated to actions recently undertaken to estab-
lish a cohesive framework for patient safety in Italy.

Finally, key limitations of our study are worth to be outlined.
First, for feasibility reasons, the study included only four regions

of Italy. However, they were densely populated, accounting for
41.5% of the national population and 50% of the total GDP in
2011, ensuring an adequate geographical coverage and cultural/
organizational variety.

Second, several databases used in our analysis are based on
voluntary participation, including malpractice claims, safe practices
and the implementation of recommendations. As non-respondents
were substantially more frequent among private hospitals, they were
not included in the study. Recent regulations made data collection
mandatory for all, allowing including private institutions in future
analyses.

Third, among the outcome measures selected for the study, only
malpractice claims covered the whole spectrum of services provided
by acute care hospitals. To what extent counts of malpractice claims
are an accepted and appropriate proxy for clinical outcomes remains
open and should be further consolidated by scientific literature. On
the other hand, all chosen PSIs focused on post-operative events,
which certainly allow only a partial view of the activity performed on
surgery. However, these indicators offer the best international com-
parability due to the standardized definitions adopted by the OECD
for the analysis of hospital discharges.

Finally, public hospitals were classified as belonging to hospital
trusts or local health care authorities based on regional coding,
which may not necessarily correspond to objective criteria.
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