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Publishable summary

Deliverable S1.D5.2, part of the DARE (Digital Lifelong Prevention) project, focuses
on integrating innovative digital tools and data-driven approaches to enhance
proactive healthcare strategies, equity, and efficiency. Supported by the PNC-I.1
funding initiative, the deliverable addresses challenges in chronic disease
management and preventive care through predictive modeling, population
stratification, and tailored interventions, aligning with the goals of the National
Recovery and Resilience Plan (PNRR).

A key component is the development of predictive models using clinical and
administrative datasets, such as Electronic Medical Records (EMRs) and Electronic
Health Records (EHRs). These models stratify populations based on risk factors,
enabling equitable and personalized healthcare interventions. The emphasis on data
validation and statistical reliability ensures these tools support improved diagnostic
and therapeutic practices.

The Bari group leverages its “Research Data Lake” to integrate advanced analytics
and population stratification for conditions like oncology, Type Il diabetes, and
nephrology. The group employs telemonitoring technologies to enhance care
continuity, reduce hospital admissions, and improve patient outcomes. Their efforts
focus on validating and refining stratification algorithms to align with local needs and
expand research to broader chronic diseases and prevention pathways.

In Bologna, the focus is on deploying risk stratification tools like the Adjusted Clinical
Groups (ACG) software to monitor healthcare needs and evaluate chronic care
programs. The group integrates telemonitoring for rural patients with chronic
conditions, demonstrating reductions in emergency visits. Training programs ensure
effective adoption of these tools, supporting data-driven policy evaluation and
healthcare improvements.

The Rome 1 group targets frail and hard-to-reach populations, such as multi-chronic
patients and marginalized groups, to improve participation in vaccination and
screening campaigns. Through sentiment analysis of public opinions and
participatory communication strategies, the group tailors interventions to address
barriers. Mapping and engaging local communities enable sustainable public health
engagement and reduced disparities.

Deliverable S1.D5.2 exemplifies the transformative potential of digital health tools in
addressing modern healthcare challenges. By integrating predictive models,
telemonitoring, and community-based approaches, it fosters equitable, efficient, and
resilient healthcare systems.

PNC 0000002 DARE S1.D5.2 Page 5 of 36
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1. Introduction

The Deliverable S1.D5.2 focuses on advancing proactive healthcare strategies
through the integration of innovative digital tools and the training of healthcare
professionals. As part of the DARE (Digital Lifelong Prevention) project, this initiative
aims to enhance healthcare equity and efficiency by utilizing data-driven
approaches. Supported by the PNC-I.1 funding initiative, the deliverable seeks to
address the challenges of chronic disease management and preventive care by
adopting cutting-edge methodologies and fostering collaboration among various
stakeholders. This deliverable reflects also the commitment to enhancing equity,
efficiency, and sustainability in healthcare by leveraging cutting-edge research
methodologies. As part of a national strategy, the deliverable integrates research,
policy development, and technological implementation to address pressing issues in
chronic disease management and preventive care.

A significant aspect of the project is the development of predictive models for
population stratification. These models are designed to identify risk factors and
healthcare needs, enabling the customization of interventions for individuals with
chronic diseases. The integration of clinical and administrative datasets, including
Electronic Medical Records (EMR) and Electronic Health Records (HER), allows for the
stratification of populations based on specific risk profiles. This approach not only
supports improved diagnostic and therapeutic practices but also promotes equity in
healthcare access by harmonizing standards across the national healthcare system.
By identifying risk factors and health needs at an individual level, these models
enable tailored interventions and equitable healthcare access. The research design
emphasizes not only the generation of data-driven insights but also the validation of
these models to ensure statistical reliability and practical applicability.

The intervention proposed by the Bari group, detailed in Deliverable S1.D5.2, is
centered on advancing chronic disease management through the integration of
predictive modeling, data stratification, and advanced digital tools. This initiative
builds upon the existing healthcare infrastructure in the Bari region, leveraging the
capabilities of the “Giovanni Paolo II” Oncology Institute and its innovative “Research
Data Lake.” This infrastructure is designed to manage and process sensitive
healthcare data while adhering to the General Data Protection Regulation (GDPR)
compliance and privacy-by-design principles.

The Bari group’s approach focuses on population stratification as a critical tool for
tailoring healthcare interventions. By utilizing anonymized data from clinical and

PNC 0000002 DARE S1.D5.2 Page 7 of 36
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administrative sources, including EMRs and EHRs, the group seeks to identify high-
risk individuals and stratify populations based on their health needs, comorbidities,
and risk factors. This stratification process enables a deeper understanding of the
healthcare needs within the population, ensuring that resources and interventions
are targeted where they are most needed.

Initial efforts are directed toward validating stratification models for oncology, Type
Il diabetes, metabolic syndrome, and nephrological conditions. These models are
developed using advanced machine learning algorithms embedded within the
Research Data Lake, which also integrates industry-standard frameworks such as
SNOMED-CT and OMOP for interoperability. The validation process involves
retrospective cohort analyses using real-world data, ensuring the statistical reliability
of these models and their applicability to the local population. For example, in
oncology, the team plans to assess the “oncological timeline,” tracking a patient’s
journey from diagnostic suspicion to treatment initiation, to refine prognostic tools
and improve therapeutic decision-making.

Telemonitoring technologies also play a central role in the Bari group’s intervention.
By integrating data from monitoring devices and clinical systems, the group aims to
enhance care continuity for patients with chronic conditions. This includes using
digital platforms to track health indicators, support remote monitoring, and facilitate
timely interventions by healthcare providers. These telemonitoring initiatives are
particularly significant for reducing hospital admissions and improving outcomes for
patients with chronic illnesses.

The group’s intervention also emphasizes the importance of validating existing
stratification algorithms and refining them to better suit the needs of the local
population. This includes the integration of additional real-world clinical data
collected from outpatient centers and hospitals, such as diagnostic tests, emergency
department visits, and pharmaceutical assistance records. These efforts are
designed to create a comprehensive dataset that captures both clinical and socio-
economic dimensions of health, allowing for the development of more precise and
effective interventions.

Looking ahead, the Bari group plans to expand the scope of its research to
encompass a broader range of chronic diseases and prevention pathways. This work
is supported by a commitment to interdisciplinary collaboration, involving
partnerships with local healthcare organizations, universities, and research
institutions. By integrating predictive models, telemonitoring, and data-driven
insights into healthcare planning and delivery, the Bari group aims to transform
chronic disease management in the region.
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Overall, the intervention proposed by the Bari group represents a forward-thinking
approach to healthcare innovation. By harnessing the power of digital tools and
predictive analytics, the group seeks to improve the effectiveness and equity of
healthcare services. This work aligns closely with the broader objectives of the DARE
project and the National Recovery and Resilience Plan (PNRR), emphasizing the
importance of data-driven solutions in building a more resilient and patient-centered
healthcare system.

The intervention proposed by the Bologna group, as part of Deliverable S1.D5.2,
focuses on integrating advanced digital tools into the healthcare system to improve
the management of chronic diseases and enhance policy evaluation processes.
Central to their initiative is the use of population risk stratification (PRS) tools, which
enable a data-driven understanding of individual and population-level healthcare
needs. These tools provide policymakers and healthcare providers with actionable
insights to design and implement more targeted and effective interventions.

The Bolognha group, in collaboration with the Local Health Authority (AUSL) of
Romagna, has worked extensively to procure and implement a sophisticated risk
stratification tool, specifically the Adjusted Clinical Groups (ACG) software developed
by Johns Hopkins HealthCare. This software allows for the segmentation of the
population based on chronic disease profiles, healthcare utilization, and social
conditions. The tool's implementation is expected to improve the precision of
interventions, helping healthcare providers identify individuals at risk earlier and
allocate resources more efficiently. By enabling detailed analysis of healthcare
consumption and disease burden, the tool also supports evaluations of the impact of
ongoing healthcare programs, particularly those targeting individuals with multiple
chronic conditions.

The group’s approach emphasizes the importance of adapting the stratification tool
to local healthcare systems and populations. Over the past year, significant effort
has gone into customizing the tool to integrate with AUSL Romagna’s health
information systems. This integration facilitates the tool’s application to various
healthcare databases, including socio-demographic data, diagnoses, drug usage,
and hospital admissions. By analyzing these datasets, the Bologna group seeks to
assess whether existing chronic disease management programs, such as “chronic
care ambulatories,” effectively target high-risk individuals and address their needs.
Another key aspect of the intervention involves using telemonitoring technologies to
improve the care of patients with chronic conditions, particularly those living in rural
and remote areas. The Bologna group has developed and evaluated a telemonitoring
program that provides patients with Bluetooth-enabled devices to record and
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transmit vital health data. This program enhances continuity of care by enabling
healthcare providers to monitor patients in real-time and respond proactively to
changes in their condition. Preliminary findings suggest that telemonitoring has
reduced high-severity emergency department visits and hospital admissions,
particularly among patients with cardiovascular conditions. The Bologna group plans
to expand this program and conduct further analyses to evaluate its long-term
effectiveness.

In addition to telemonitoring, the Bologna group has initiated a structured training
program for healthcare professionals to ensure the effective implementation and
utilization of the stratification tool. This training focuses on familiarizing participants
with the tool’s functionalities and its applications in policy evaluation and chronic
disease management. The program has been designed to include professionals from
various healthcare sectors, such as primary care, public health, and information
systems, ensuring a comprehensive and interdisciplinary approach.

The Bologna group’s intervention is underpinned by a strong research design that
incorporates advanced evaluation methodologies, such as Difference-in-Differences
(DID) analyses, to assess the causal impact of interventions. By combining
stratification tools, telemonitoring technologies, and robust policy evaluation
frameworks, the Bologna group aims to improve the overall effectiveness and
efficiency of healthcare services. Their work highlights the potential of integrating
digital tools into healthcare systems to address the challenges of chronic disease
management and reduce disparities in healthcare access and outcomes.

Ultimately, the intervention proposed by the Bologna group seeks to create a more
responsive and equitable healthcare system. By leveraging data and technology,
they aim to empower healthcare providers and policymakers to make informed
decisions that improve patient care and health outcomes. This work aligns with the
broader objectives of the DARE project and represents a significant step toward
transforming healthcare delivery in Italy.

The intervention proposed by the Rome 1 group within Deliverable S1.D5.2 focuses
on enhancing participation in public health initiatives, particularly vaccination and
screening campaigns, among vulnerable and hard-to-reach populations within the
ASL Roma 1 territory. These populations face significant barriers to accessing
healthcare services, including social vulnerability, geographical isolation, and cultural
or economic disadvantages. The Rome 1 group aims to address these challenges
through a combination of digital innovation and community-based strategies,
creating a framework that not only identifies barriers to participation but also actively
works to overcome them.

PNC 0000002 DARE S1.D5.2 Page 10 of 36
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The target populations for this intervention are diverse and include individuals who
are socially or medically frail, such as multi-chronic patients, disabled persons, those
with psychiatric conditions, socially isolated elderly people, and women in distress.
Additionally, the project focuses on groups often excluded from traditional
healthcare outreach efforts, such as residents of informal settlements, people living
in socio-assistance facilities, homeless individuals, and those in single-person
households. By addressing these groups, the intervention seeks to bridge the gap
between healthcare services and those who need them the most.

At the heart of the intervention is the use of sentiment analysis, a digital tool that
collects and analyzes opinions on public health initiatives through social media and
other platforms. This analysis provides valuable insights into how target populations
perceive vaccination and screening programs, highlighting potential barriers to
participation and areas for improvement. These findings inform the next stage of the
intervention, which involves participatory communication campaigns. These
campaigns are developed in collaboration with local communities and stakeholders,
ensuring they are culturally and contextually appropriate. By engaging community
leaders and organizations, the intervention builds trust and encourages greater
participation in public health initiatives.

The intervention also involves a comprehensive mapping of the ASL Roma 1 area to
identify regions with higher concentrations of frail or hard-to-reach individuals.
Epidemiological and social data are used to pinpoint these areas, allowing for
targeted outreach efforts. Once these regions are identified, participatory research
initiatives are designed to engage local communities directly. These initiatives work
closely with civil society actors and third-sector organizations to create tailored
strategies that address specific barriers faced by the target populations. The focus
is on fostering collaboration and creating sustainable models for ongoing healthcare
engagement.

To measure the effectiveness of the intervention, the Rome 1 group plans a
retrospective analysis of vaccination and screening data. By comparing adherence
rates before and after the implementation of the participatory campaigns, the project
will assess the impact of its strategies. Key indicators include changes in coverage
for mandatory, recommended, and seasonal vaccinations, as well as improvements
in screening participation rates. This analysis will help refine the intervention and
provide valuable insights into the effectiveness of combining sentiment analysis with
participatory approaches.

The ultimate goal of the Rome 1 group’s intervention is to improve healthcare equity
and reduce disparities in access to preventive services. By integrating digital tools

PNC 0000002 DARE S1.D5.2 Page 11 of 36
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with community engagement, the intervention not only addresses immediate
barriers to healthcare but also builds a foundation for more inclusive and effective
public health strategies in the future. This approach aligns with the broader
objectives of the DARE project and the National Recovery and Resilience Plan
(PNRR), emphasizing the importance of innovation and collaboration in addressing
health inequities. Through this intervention, the Rome 1 group demonstrates the
potential of combining technology and human-centered design to transform public
health outreach and ensure that no one is left behind in accessing essential
healthcare services.

The findings of Deliverable S1.D5.2 underscore the immense potential of digital
technologies in addressing the challenges of modern healthcare. By improving
population stratification, reducing disparities, and enabling proactive care, these
initiatives mark a significant step toward building a more equitable and resilient
healthcare system. As the project progresses, it is anticipated that the integration of
standardized models and interoperable data systems will further amplify its impact,
paving the way for a new era of patient-centered care.

2.Description of research designs

2.1. The UNIBA and ASL BA research design

The most recent national legislation (D.L. 34/2020, the so-called “Decreto Rilancio,”
converted into Law No. 77/2020, Article 7) focuses on the possibility of developing
predictive models that allow for population stratification, risk factor monitoring, and
the integrated management of chronic diseases and complex situations.
The adoption of a common stratification model across the national territory is one of
the strategic objectives of the PNRR (National Recovery and Resilience Plan),
ensuring equity of access and uniformity in care.
Moreover, the ability to conduct retrospective cohort analyses using real data
collected over a timeline of healthcare delivery, even if only for clinical-administrative
patient management, based on information such as:

* Gender and age.

« Exemptions for specific diseases.

+ Outpatient healthcare services requested and delivered, such as specialist

consultations, instrumental exams, laboratory and imaging diagnostics.

« Emergency room visits.

PNC 0000002 DARE S1.D5.2 Page 12 of 36



/%, Ministero - . 2% PNC /
aelttniversita | Py ane < DARE
’ . PNRR I\\ OAGTAL LIFELONG PREVENTION

* e della Ricerca po

* Hospital admissions.

* Pharmaceutical assistance at the territorial level.
* Prosthetic assistance.

* Residential, semi-residential, and home care.

All this data will be integrated with clinical “real world data” retrieved through so-
called “Electronic Medical Records” and “Electronic Health Records” available at
certain outpatient and hospital centers that have previously used electronic medical
records, can certainly validate these population stratification models for chronic
diseases. These models can also statistically adjust diagnostic and therapeutic
management “best practices” in terms of process efficiency, efficacy, and individual
health outcomes.

Such stratification can enable the identification of more appropriate standards for
the suitability and sustainability of diagnostic and therapeutic approaches and the
correct personalization of individual patient health plans.

In this regard, the National Agency for Healthcare Services has taken steps,
publishing in 2021 the document “Models and Standards for the Development of
Territorial Assistance in the National Health System.” The agency has also involved
most of the national IRCCS (Institutes for Scientific Research and Care) in defining a
new, more appropriate set of safety, efficacy, and efficiency indicators for healthcare
services provided for individual clinical specialties as part of a specific research
project funded by the PNRR.

In Italy, different regions have so far used various systems to assess citizen needs
(BIMA, SVAMA, SVAMA-D, SOLE, RUGGS, Nocchiero, etc.). There is a need to validate
these models’ accuracy and harmonize them at the national level to reduce
inequalities in access to services and the provision of care.The research project that
some members of the DARE project in Puglia (University of Bari, ASL Bari, “Giovanni
Paolo II” Oncology Institute, Bari Polyclinic, and Exprivia) aim to develop includes
interventions in the following areas:

Population Medicine: Based on the clinical-administrative data previously listed,
related to patients assisted by the ASL Bari in the metropolitan area (formerly
Province), and for which the ASL is authorized, with the consent already provided by
its beneficiaries in compliance with current data protection laws, to conduct
epidemiological evaluations. These evaluations require a Data Protection Impact
Assessment (DPIA), as per Article 35 of the GDPR, to assess necessity,
proportionality, and risks, and to define a model for determining the incidence and
prevalence of diseases. Furthermore, based on data such as outpatient visits,

PNC 0000002 DARE S1.D5.2 Page 13 of 36
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emergency room Vvisits, hospitalizations, and territorial and pharmaceutical
assistance, the project aims to generate risk stratification profiles, health needs, and
resource utilization.

Population Stratification: Development of predictive algorithms on anonymized data
for diseases and risk profiles, enabling differentiated intervention strategies for the
population and patient management based on the results of stratification derived
from the Population Medicine analysis.

Validation of Stratification Models: Comparing stratification models with real data
from the EMR and EHR systems available at the ASL Bari for some chronic diseases.
Specifically, this applies to oncology at the “Giovanni Paolo II” Oncology Institute and
nephrology at the Bari Polyclinic, validating hypotheses formulated during the
stratification phase mentioned in the previous point.

For oncology patients, the so-called “oncological timeline” will be evaluated. Starting
from the onset of diagnostic suspicion, this timeline involves a preliminary series of
specialized services and sometimes hospitalizations to confirm the tumor’s presence,
determine its type, stage its progression, and establish its omic characterization. This
process leads to the second “milestone” of the “oncological timeline”: the refinement
of the diagnosis.

Once the diagnosis is confirmed, the Multidisciplinary Oncology Evaluation Team
proceeds to define the initial therapeutic setting. This consists of one or more
therapeutic approaches, either simultaneous or sequential, including
pharmacological (neoadjuvant, adjuvant, ancillary), surgical (including minimally
invasive), hybrid, radiotherapy, brachytherapy, and more. The initiation of this first
cycle of therapies represents another significant “milestone” in the “oncological
timeline” because it is strongly correlated with prognosis (which is fundamentally
influenced by the type, staging, and omic characterization of the tumor).

Following this, a follow-up phase occurs in cases of remission or disease
maintenance. During this phase, there is a less frequent, yet ongoing diagnostic
monitoring process. Concurrently, therapeutic administrations may continue in cases
of maintenance therapy or complementary systemic treatments. The duration of this
phase varies and is strongly tied to the initial stratification, including the specific
pathology, the starting setting (staging, comorbidities, omic data), and the therapies
adopted.

PNC 0000002 DARE S1.D5.2 Page 14 of 36
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Figure 1 - Oncologic Timeline

The follow-up phase does not have a predetermined duration. Instead, its conclusion
is linked to either a recurrence or worsening of the disease or the final outcome of
the patient, whether or not directly related to the oncological condition.
During this phase, using the timeline and clinical-administrative data, a series of
process indicators will be quantified and established:
« Time to First Diagnosis (T21D): The time taken for the initial diagnosis.
e Time to Complete Diagnostic Pathway (T2CD): The time required to
complete the diagnostic process.
« Time to First Treatment (T21T): The time taken to begin the therapeutic
pathway.
« Time to Pathology Report (T2PR): The time taken by Pathology to complete
the examination.
« Time to Molecular Diagnostics Report (T2MR): The time taken by Molecular
Diagnostics to complete their examination.
« Percentage of patients with a specific pathology examined by the
Multidisciplinary Team (MDT): %MDT.
« Percentage of patients with a specific pathology managed by the
Orienteering Center (C.Or.0.): %COroO.
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« Percentage of patients undergoing surgical treatment for the pathology
not examined by the MDT: %STNET.

« Percentage of patients undergoing surgical treatment for the pathology
not examined by an Oncologist: %STNEO.

¢ Clinical Pathway Abandon Percentage (%CPA): The percentage of patients
who abandon the clinical pathway.
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Figure 2 - Process indicators

This is achieved through the collection of the following data sources:
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Therapies

Pharmacological

SIST: prescriptions, Edotto: dispensations

CCE (EMR); Chemotherapy information system

Radio ad brachi

SIST: prescriptions, Edotto: dispensations

Radiotherapy Information System

Hybrid (chemo-activations,
FUS, etc.)

SIST: prescriptions, Edotto: dispensations

New CCE (EMR)

Chirurgical

Emergency Room Accesses

SIST: prescriptions, Edotto: dispensations

Edotto: Emergency Accesses Records

Integrated Operating Room Information System CCE

Other territorial services

mmmmmmmmmmmmmmmmmmmm

Prosthetic care Edotto: Prosthetic care

Edotto: Residential care, Daily care and Integrated Domestic
Care

Territorial care

Table 1 - Data sources

For the purposes of the Project, the “Giovanni Paolo II” Oncology Institute of Bari,
having already implemented a powerful “Research Data Lake” as part of its
institutional objectives, will act as a data processor on behalf of the ASL BA. This
Data Lake natively allows for the “pseudo-anonymization” of sensitive healthcare
data using algorithms recognized as non-reversible (hashing with an encrypted key),
fully complying with GDPR and applicable data protection regulations.

This Research Data Lake already incorporates all mechanisms for encrypting data
stored in supporting databases and for secure access through user profiling,
adhering to the principles of “Privacy by Design.” Additionally, it includes state-of-
the-art Machine Learning and Deep Learning algorithms available on the market for
stratification model development and can integrate custom-developed algorithms
created using widely known programming languages such as Python, R, and others.
The SNOMED-CT standardization and OMOP data modeling further ensure
interoperability with similar projects under Spoke1 (see Figure 3).
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EDOTTO INFORMATION SYSTEM
REGIONAL HEALTHCARE ADMINISTRATION DATA
Extent (1.25 million patients) Laboratory Information System
Temporal depth (12 years) Clinical Pathology - Pathological
Anatomy
RECONCILIATED HEALTHCARE REGISTER DATA (Tax code,
Exemptions) Extent: Only public activity on
HOSPITAL DISCHARGE FORMS major hospital sites
PECIALISTIC SERVICES - AMBULATORY (no reports) Time depth (variable 5-10 years)
PHARMACEUTICAL CARE (Drug consumption classified)
RESIDENTIAL AND SEMI-RESIDENTIAL CARE (Rehabilitation
and Social-Health)
EMERGENCY (EMUR)

Insights from EMR

Radiology Information System Extent Limited no. of hospitals
Time depth variable
Extent : a limited number of hospitals Pathologies: nefrochronical -
Temporal depth (variable 5-10 years) oncological

Figure 3 — The structure and characteristics of the EDOTTO System and data availability

Subsequently, in an initial phase limited to diseases for which “real world data” is
primarily clinical, the validation of stratification algorithms will be carried out to assess
their statistical reliability for:

1. Oncological Diseases
2. Type Il Diabetes and Metabolic Syndrome
3. Nephrological Diseases

In the future, once all processes will be stabilized, the research will be extended to
include all chronic diseases and other clinical prevention pathways.

2.2. The UNIBO and AUSL Romagna research design

Consistently with the general objectives of SPOKE 1 WP5 and in line with the specific
targets already outlined in Deliverable 5.1, the UNIBO and AUSL Romagna units have
advanced the set of activities planned during the initial phase of the DARE project.
We cover here the developments occurred since the completion of the previous
report. In particular, we focus on the progress achieved across the main lines of
action that have seen the UNIBO and AUSL Romagna units jointly involved. The
efforts have been directed towards two main areas of intervention. The first one
involves progressing with the acquisition of a risk stratification tool and the definition
of a set of cases and applications that allow for a sophisticated use of health data
for policy evaluation purposes. The second one pertains to the design of the research
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and the collection of data to support the empirical evaluation of ongoing initiatives
based on the adoption of technological devices for telemonitoring cohorts of home-
based patients suffering from chronic conditions.

2.2.1.The acquisition of the stratification tool to support policy assessment

The range of potential goals and the expected benefits of using population risk
stratification (PRS) tools to support decision-makers in designing healthcare policies
were extensively addressed in Deliverable 5.1. For a detailed examination of the issue
and of its implications for the DARE project, we refer to the document previously
submitted.

Regarding the advances on the use of stratification tools, two main lines of action
have been pursued. First, further progress has been made in deepening the scientific
groundwork necessary to define strategies to effectively employ the PRS tool once
it becomes operationally available to AUSL Romagna. Second, the two Units worked
collaboratively to manage and finalize the complex procurement process for
acquiring an advanced stratification tool from the market.

2.2.1.a In-depth analysis of stratification tool applications

The assessment of the potential benefits of PRS tools for policy evaluation purposes
was initiated through an in-depth analysis of the literature already outlined in
Deliverable 5.1. Over the past months, this process has been further advanced
through the preparation of a systematic literature review, the protocol for which was
documented in the previous stage. In drafting the manuscript titled "Population Risk
Stratification Tools and Interventions for Chronic Disease Management in Primary
Care: A Systematic Literature Review", the AUSL Romagna team played a leading
role, jointly with members of the staff from the Regional Department of Health and
in collaboration with a component of the UNIBO unit. Following the preparation of an
initial draft throughout the summer of 2024, iterative revisions and refinements were
conducted in later weeks, culminating in the final version of the manuscript. This
version was submitted to an international journal for consideration in October 2024.
The support of the DARE project is reported in the acknowledgment section.

One of the tasks of the WP5 consists of evaluating the role of digital technologies for
the management of chronic conditions, including diseases managed within
community-based healthcare settings. Consistently with this perspective, the
systematic review has focused on the available evidence on the use of population
RS tools in primary care setting. Specifically, it sought to evaluate the impact of
targeted interventions based on RS tools on selected groups chronic patients and
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healthcare utilization outcomes. By doing so, it intends to provide insights into the
potential of RS tools to enhance the management of chronic conditions in primary
care.

The design of the review followed PRISMA guidelines. A comprehensive search of
electronic databases was conducted for studies published between 1995 and 2023.
The search strategy combined free-text keywords and controlled vocabulary terms
to capture relevant studies, focusing on RS tools and their application in primary care
for treating diseases such as heart failure, chronic kidney disease, type 2 diabetes,
chronic obstructive pulmonary disease, and dementia. The context of the
intervention was restricted to settings like family practices, community health
centers, and community hospitals. The inclusion criteria encompassed various
empirical designs such as randomized controlled trials (RCTs), controlled or
uncontrolled before-after studies (CBAs and UBAS), and interrupted time series (ITS);
as well as alternative outcomes of interest such as mortality, healthcare utilization, or
costs. Case reports, opinion pieces, and studies focused solely on technical RS tool
performance were excluded. Methodological quality was assessed using criteria from
the Cochrane Collaboration and the Effective Practice and Organization of Care
(EPOC) group, evaluating risks of bias in domains such as randomization, allocation
concealment, and data reporting.

The bibliographic search retrieved a total of 4,963 records, 4,902 of which were
excluded based on title and abstract. Of the 61 studies judged as potentially relevant
and acquired in full text, 54 were excluded as not meeting the inclusion criteria.
Overall, 7 studies were considered eligible for inclusion, each of which was described
in detail and its characteristics briefly sketched in tables. Summary information
includes the type of risk stratification tool, the type of targeted intervention, and the
main outcome, reporting results pre- and post-intervention for both intervention and
control groups.

The studies reviewed remain limited both in quality and quantity and offer mixed
evidence on the effectiveness of RS tool adoption in enhancing outcomes of interest.
While some of the findings to date are promising, particularly in terms of reductions
in hospitalization and mortality rates, the evidence concerning reductions in ED visits
is comparatively weaker. Notably, in some circumstances there is evidence of a
simultaneous increase in the utilization of outpatient services, whereas the few
analyses examining cost implications reports no significant impact. Policymakers
could leverage these tools to enhance primary care but must consider
comprehensive evaluations of their clinical and cost-effectiveness. Notably, tools like
the Adjusted Clinical Groups (ACG) and Hierarchical Condition Categories (HCC)
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models exemplify the potential to predict healthcare utilization and improve patient
care.

The review also emphasizes the necessity of rigorously defining the framework of
the implementation of RS tools, since serious challenges stem from heterogeneous
study designs, varying intervention definitions, and wide-ranging outcomes. So far,
substantial gaps in evidence and implementation practices persist, necessitating
further research to inform policy on how to improve chronic disease management in
primary care. The main policy conclusions of the review suggest that, despite their
potential, the adoption of RS tools faces challenges, including variability in healthcare
systems, data quality, and provider readiness. Many tools rely heavily on biomedical
data, often excluding critical social determinants of health. Addressing these gaps
requires broader data integration and interoperable health systems. While existing
evidence is limited, RS tools represent a significant innovation in chronic disease
management. Continued research, supportive policies, and adaptable healthcare
organizations appears crucial to optimizing their integration and transforming
primary care practices. The full-text version of the paper is included as Annex BO-
ROM1 to the present document ("Population Risk Stratification Tools and
Interventions for Chronic Disease Management in Primary Care: A Systematic
Literature Review").

2.2.2. Procurement of the population risk stratification tools and future steps

2.2.2.a The conclusion of the procurement procedures and the training program

After one year of joint work of a dedicated team of the UNIBO Department of
Economics (DSE) and AUSL Romagna personnel to design and implement a tender
procedure for a stratification software, in October the procedure came to an end
with the selection of the ACG software developed by Johns Hopkins HealthCare. The
procedure involved a final selection stage where the proposals were evaluated with
respect to the following functions: 1) Efficiency in the acquisition of data from the
Health Information System of the AUSL Romagna, 2) Efficiency in population
segmentation according to specific chronic diseases; 3) Reliability of the estimates
of individual risk; 4) Use of drug use data to evaluate the adherence to specific
therapies; 5) Quality and completeness of the reporting system. The final stage of
the procedure involved an operational test on the data, for which AUSL Romagna
made available a dataset including personal characteristics, diagnoses,
procedures/interventions and drugs of a sample of about 20% of its population. The
software was tested for the processing time of the grouping process and for the
export formats of the results. Finally, the outcomes were evaluated taking into
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account: a) the compliance with the characteristics described in the procurement bid;
b) the ability to recognize the diagnostic codes; ¢) the degree of agreement between
the predicted hospitalization events and the events actually observed.
Once settled, the ACG software will equip the AUSL Romagna with a sophisticated
tool for monitoring the health of the resident population and for stratifying it
according to the comorbidities of the individuals, the complexity of care and the
social conditions. Moreover, the ACG software will allow the DSE and LHA joint
research team to assess the impact of ongoing interventions addressing sub-
populations with (multiple) chronic conditions and to provide health planners with
evidence-based advice on how to increase their overall effectiveness.
The application of the software to the main databases of the LHA - both those with
the socio-demographic characteristics and health consumption of the population,
and those on the characteristics of providers’ facilities (hospitals, intermediate
structures such as community hospitals and health/community homes, primary care
units) — will allow greater precision and flexibility for the analyses that require some
stratification of groups by:

1. age and gender;

2. diagnosis, including those drug-related,;

w

conditions of chronicity and social fragility;

B

conditions of accessibility to specific programs and care facilities;

U1

likelihood of future access to programs and facilities;

and that need to control for the supply-side features of the centers involved in the
implementation of the disease management programs.

More specifically, the DSE and AUSL Romagna teams supporting the development
and monitoring of primary and intermediate care interventions will strengthen their
ability to evaluate:

- if the interventions succeeded in targeting the individuals for whom they were
designed, including those at a very early stage of their disease when
appropriate;

- if there are organizational models that, controlling for the characteristics of the
individuals treated, better achieve the objectives of the interventions at stake;

- what are the specific educational, economic or technological determinants
that contribute relatively more to explain differences in the outcomes of the
interventions;

- which changes in the design of the interventions should be recommended to

facilitate the achievement of the policy objectives.
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To allow the DSE and AUSL team to exploit the potential of the software in a timely
manner, in the weeks that followed the finalization of the contract, the AUSL and
UNIBO teams were involved in the organization of a training course on the use of the
stratification tool for the involved personnel. This activity was implemented with the
operating support of the company that was awarded the contract. It required to
organize several meetings that served for setting the course content, the number of
participants, and the required technical standards. To date, a first phase of training
is planned, consisting of three in-person days and involving around twenty people
from AUSL and UNIBO staff, to be held at the AUSL facilities in early December 2024.
As for the AUSL Romagna, most of the centers that play a significant role in planning
monitoring primary and intermediate care interventions are involved in the training
program, with specific reference to:

- health care management;

- social care management;

- district management;

- primary care and GP coordination units;

- public health units;

- management control unit;

- information systems unit;

- territorial nursing services;

- territorial pharmaceutical services.
Before the completion of the education program, the information systems unit of the
AUSL Romagna managed to install the ACG software on the machines of the
personnel involved in order to allow them to start using it according to the priorities
of the program.

2.2.1.b Future steps for the use of the stratification tool

As part of the project, the ACG software will be used primarily to identify individuals
at risk for specific chronic diseases with particular reference to chronic heart failure,
diabetes and chronic obstructive pulmonary disease. The aim is to ascertain how
chronic disease management programs such as the “chronic care ambulatories”
implemented in the LHA of Romagna over the past 10-15 years have been successful
in including individuals at (high) risk or excluding those not at (high) risk. Particular
attention will be paid to multimorbid patients as these may often be recruited by
different chronic disease management programs, with related coordination
problems.
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These analyses will provide insights into whether the ability to intervene early on
potentially high-risk individuals are evenly distributed across districts and sub-areas
or are concentrated in areas where such interventions (especially the chronic care
ambulatories) are also supported by specific organizational solutions such as
community homes, community nurses, or particular organizational models for the
GPs.

2.2.3. Evaluation of initiatives that use ITC devices to monitor chronic patients

The second major field of analysis pursued by the UNIBO and AUSL Romagna units
involves the mapping, assessment, and evaluation of ongoing initiatives implemented
within the AUSL territory that employ technological devices for the remote
monitoring of home-based patients suffering from chronic conditions. Specifically, as
outlined in the previous progress report, this encompasses two distinct initiatives.
The first one targets a cohort of vulnerable patients residing in rural and remote
areas who are affected by pathologies such as heart failure, diabetes, and/or chronic
obstructive pulmonary disease (COPD). This initiative is coordinated by personnel
within community-based healthcare services, including GPs, nurses and multi-
professional teams, that is centered in Community Health Centers. The second
initiative pertains to the monitoring of patients with implantable cardioverter-
defibrillators, managed by hospital-based structures within the organization.

2.2.3.a Telemonitoring of chronic patients in rural and remote areas

In this section, we outline the progress made in the policy evaluation analysis of the
telemonitoring program for patients diagnosed with specific chronic conditions and
living in remote areas. As with the topics discussed above, the general objectives of
the project were described in the previous progress report (see section 3), a
document to which we refer for further details on the background of the initiative.
Moreover, an extensive report discussing the role of telemedicine in the changing
healthcare landscape, the institutional context of post-COVID initiatives in Italy, and
including comprehensive review of the literature on telemonitoring, a description of
the program design and a preliminary overview of the data currently available is
added to this document as Annex BO-ROM?2.

We recall that the Regional Telemonitoring Project aimed to improve healthcare

delivery in geographically remote areas suffering from significant access barriers,
especially for chronic disease management. Using ITC devices for continuous
monitoring, the initiative enhanced information flow on patients' conditions,
supporting timely and effective responses to evolving needs. Thereby, it sought to
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prevent complications and reduce the need for intensive treatments by taking
advantage of remote data streams. Additionally, the project aligned with broader
healthcare transformation goals, strengthening collaboration within territorial care
networks and mitigating healthcare access inequalities by addressing geographic
disparities and improving care continuity for underserved populations.

The project originated as a regional initiative, though it achieved the highest
participation rates within the AUSL of Romagna, which now accounts for half of the
total patients involved. Recruited patients are provided with kits comprising
Bluetooth-enabled tablets functioning as gateways, along with medical devices such
as activity trackers, spirometers, blood pressure monitors, pulse oximeters, and
electronic scales. Patients and/or their caregivers receive training to ensure the
correct use of these devices. To enable telemedicine services, a technology platform
(Sm@rtEven) was introduced. This platform collects and manages clinical data
transmitted from devices installed in patients’ homes using standardized
communication protocols, and it allows to monitor vital parameters directly from
patients’ home using the provided equipment and transmit the data via the tablet.
Sm@rtEven enables the recording of health data such as blood pressure, blood
glucose, and physical activity measured by electronic devices.

Over the past months, we have been able to collect the full set of data for the period
spanning April 2, 2021, to November 8, 2023. As the Iinitiative continues to
consolidate, we plan to extend the observation horizon into the remaining months
before the conclusion of the DARE project, ideally incorporating data from the year
2024. Among the formally enrolled patients, only those with recorded data via
monitoring devices can be included in the impact assessment, resulting until now in
a sample of 134 individuals. The available data does not include a flag identifying the
chronic condition(s) for which each patient was enrolled in the program. However,
by applying a Disease Score based on medication consumption profiles, we
managed to associate one or more chronic conditions with each enrolled patient.
Nearly all participants in the sample are diagnosed with heart failure, either as a
standalone condition (45%) or in combination with other comorbidities (95%).

The median patient has been part of the study for a post-enroliment period of 14.2
months, with the maximum observation period recorded being 33 months. The
possibility of extending data collection into 2024 is expected to significantly increase
the duration of the follow-up. During the observation period, approximately 53,000
measurements were transmitted to the Telemedicine Clinics and the estimated usage
frequency indicates that the median patient records one measurement every four
days.
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For policy evaluation purposes, it is required to integrate data from remote
monitoring with outcome indicators that capture changes associated with program
enrollment. We extracted information from AUSL Romagna administrative databases
regarding emergency department (ED) visits, hospitalizations, and outpatient
services both for the pre- and post-enrollment phase. ED visits were disaggregated
by severity/urgency codes and discharge types. Hospitalizations cover both the total
number of admissions and those classified as avoidable. Preliminary findings reveal
a reduction in high-severity ED visits post-enroliment, particularly among patients
with circulatory conditions. Lower-severity ED visits show no improvement following
enrolment, nor do groups with diabetes or respiratory issues. Results are consistent
after excluding COVID-19-related visits. Based again on preliminary evidence, the
telemonitoring program seems associated also with reduced hospital admissions,
including avoidable ones, with results unaffected by COVID-19 data. On the contrary,
no changes are observed in the use of outpatient services. On the whole, we
conclude that early descriptive evidence points to improvements in outcomes related
to healthcare access, with reductions observed in severe emergencies and
hospitalizations.

The work planned for the coming months involves advancing the evaluation along
two main directions. First, we plan to do our best to expand the data to include 2024
for patients already enrolled, potentially doubling the median follow-up period.
Additionally, new kits may be introduced and new patients enrolled, potentially
increasing the sample size. Second, we plan to develop more advanced empirical
methods to draw causal inference on the impact of the program. A key step will
involve the inclusion of a control group of individuals with similar characteristics to
the treated patients. For this group, information will be tracked backed over a
sufficiently long period covering both the two years prior to enrollment and the
follow-up period of treated patients.

Once the dataset is organized as described above, a regression-based analysis using
Difference-in-Differences (DiD) methodology can be applied, potentially using
propensity score matching techniques. Moreover, the nature of the program, which
involves the staggered enrollment of cases at different times, will allow to take
advantage of recently developed methods for staggered DiD to strengthen the
identification of the program participation effect. These activities will be developed
in the continuation of the DARE project.

2.2.4. Telemonitoring of patients with Implantable cardioverter defibrillators
In this section, we outline the progress made in the policy evaluation analysis of the
telemonitoring program tailored for Chronic Heart Failure (CHF) patients with
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implantable cardioverter-defibrillators, managed by hospital-based structures within
the AUSL of Romagna. Section 2.2.4.a provides a summary of our critical review,
synthesizing two decades of research on the role of telemedicine and remote
monitoring technologies in managing CHF patients. The full version of the review is
attached to this document as Annex BO-ROM3 (manuscript entitled "The role of
Telemonitoring in improving Chronic Heart Failure management: A Systematic
Literature Review"). Section 2.2.4.b presents a description of the program design.
Section 2.2.4.c includes a preliminary overview of the data currently available.

2.2.4.a A Systematic Literature Review

CHF is a clinical syndrome characterized by the heart's inability to pump sufficient
blood to meet metabolic demands, resulting from structural or functional cardiac
abnormalities impairing ventricular function. It necessitates continuous medical
management to alleviate symptoms, prevent exacerbations, and improve quality of
life. With increasing prevalence driven by aging populations and advances in
cardiovascular care, CHF constitutes a major global public health challenge. CHF
prevalence ranges from 2-3% in the general population, rising to 10% among
individuals aged 70 years and older (OECD, 2015). It imposes substantial burdens on
healthcare systems through increased hospital admissions and significant hospital
resources. Multidisciplinary care, involving primary care, cardiology, emergency
services, and outpatient clinics, demands considerable coordination, further straining
healthcare systems.

Telemedicine and remote monitoring technologies offer promising solutions to
address the economic and clinical challenges of CHF management. By enabling
continuous monitoring, early detection of exacerbations, and timely interventions,
these tools are expected to improve patient outcomes and mitigate health care
costs. The COVID-19 pandemic has accelerated the adoption of such innovations,
further emphasizing their relevance in resource-limited settings.

Our review organizes the literature into three areas: cost-effectiveness, clinical
effectiveness, and patient experience. As we show in the manuscript, economic
evaluations of telemonitoring are still limited and yield mixed findings. Although some
studies suggest telemonitoring has the potential to reduce healthcare costs, others
are inconclusive, emphasizing the need for larger-scale investigations. Evidence
supporting clinical effectiveness is more robust, particularly in reducing mortality,
hospitalizations, and heart failure events, with structured telephone support and the
use of implantable devices showing marked benefits. While the impact on patient
experience remains underexplored, current studies suggest telemonitoring
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enhances treatment adherence, quality of life, self-care behaviors, and reduces
depressive symptoms. Overall, the evidence reviewed in this survey supports
integrating telemonitoring into CHF management.

2.2.4.b Project Implementation

This section briefly describes the project design, following the research lines outlined
in the protocol that was documented in the previous deliverable.

Since 2022, the Local Health Authority (AUSL) of Romagna has initiated a
telemedicine and telemonitoring project for CHF patients across its four territorial
units (Ravenna, Rimini, Forli, and Cesena). This initiative combines cardiology
electronic health record (EHR) data with telemedicine tools to implement proactive
care. The project, developed collaboratively by AUSL Romagna cardiologists, Telos
Management Consulting, Boston Scientific, and Log80, has produced a "reinforced"
telemonitoring system. This system utilizes digitalized and processed clinical
information to anticipate the worsening of patient conditions. The dual objectives are
to enhance patient quality of care and optimize healthcare resource utilization
through a proactive care model.

The project started with pre-2022 activities, by forming a cross-disciplinary team of
cardiologists, electrophysiologists, and remote monitoring staff. Guided by the
principles of Value-Based Health Care (VBHC), the team established a standardized
organizational model for CHF patient telemonitoring. With the aim of facilitating
proactive interventions coordinated among healthcare professionals, the project
developed two modules: a dashboard summarizing patients' clinical profiles via
cardiology EHR data (Digital Heart), and an application integrated into Digital Heart
for CHF patients with implantable defibrillators (Remoteheart), enabling real-time
clinical updates through device-generated data. The implementation of the two
modules has been gradual, incorporating data from four out of five defibrillator
brands used by AUSL Romagna. The organizational model also includes a
Standardized Nurse Counseling (CIS) protocol, involving scheduled calls for remote
monitoring, standardized issue management, and patient empowerment.

By 2024, Digital Heart will support comprehensive data collection for impact
evaluation. Based on these data, the project aims to employ a retrospective,
observational cohort design, assessing the effects of training activities and the new
patient management model on CHF patients with implantable cardioverter-
defibrillators. Precisely, the project’s objectives include evaluating the impact of
early-stage training and subsequent adoption of telemonitoring tools, and proactive
care strategies on care effectiveness and quality.
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A selection of the data contained in the IT platform will be linked with the relevant
administrative data to examine, for each patient, the trend of several indicators in the
periods preceding and following the training phase and the use of the dedicated
digital platform. Our indicators will encompass both clinical indicators (e.g., overall
mortality, cardiovascular-specific mortality, and the proportion of patients who
maintain or improve their clinical condition) and measures of healthcare service
utilization (e.g., number of hospital admissions, emergency room visits, and the
duration of hospital stays). Adherence to prescribed therapies will be also used to
analyze patient compliance. The time pattern of our indicators will be compared with
the corresponding trend relating to patients with comparable characteristics that
constitute the control group. After providing a descriptive analysis of the study
sample, the research aims at using a difference-in-differences (DiD) estimation
strategy to evaluate the effects of the introduction of the new organizational model.

2.2.4.c The impact of outpatient hospital clinics on the management of CHF patients
In this section, we describe the advances achieved so far concerning the
development of the dataset based on the information made available to date.

The dataset has a longitudinal structure. The unit of analysis consists of patients with
heart failure who received an implantable cardioverter-defibrillator (ICD) during one
of the observation quarters. The observation period spans 21 quarters, from January
1, 2019, to April 1, 2024. A total of 1,179 patients are included in the analysis, of whom
448 were enrolled in the chronic care hospital outpatient clinic during one of the
observation quarters, while 731 patients were never enrolled during the reference
period.

Pseudonymized identifiers have been linked to administrative data flows from AUSL
Romagna. The final dataset includes a range of variables, such as socio-demographic
characteristics (e.g., age, gender, and district of residence), indicators of frailty (e.g.,
deprivation index and Modified-Chronic Disease Score), healthcare utilization
indicators (e.g., number of cardiology visits, number of echocardiograms, and
number of integrated home care days), and patient outcome indicators (e.g., number
of deaths, emergency room visits, and hospitalizations).

The ongoing research plans to apply difference-in-differences (DiD) methodologies,
including two-way fixed effects and staggered DiD frameworks, to estimate the
causal impact of enrollment in the chronic care hospital outpatient clinic on
healthcare utilization and patient outcomes. The descriptive and impact analyses aim
to offer critical insights to policymakers regarding the effectiveness of this
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organizational model, providing evidence to support potential expansion to broader
patient populations.

2.3. The UNIROMA2 and ROMAT1 research design

2.3.1.Background information

The role of primary and secondary prevention initiatives, with particular emphasis on
vaccination campaigns and screening of at-risk populations, is of fundamental
importance in the context of public health support activities. Although these
initiatives target large segments of the population, increasing attention is being
focused on specific groups, such as those with a high degree of frailty and those
commonly referred to as "hard to reach". Frailty represents one of the most
significant challenges for global public health in the coming century, particularly due
to population aging. The increase in frail individuals (understood as multi-chronic
individuals, minors, lonely elderly, disabled individuals, and many others) exerts
increasing pressure on global health systems, resulting in unmet care needs,
hospitalizations, reduced quality of life, and premature mortality. Similarly, the
concept of "hard to reach" populations refers to individuals or groups who face
barriers in accessing healthcare due to various factors, such as socio-economic level,
language barriers, cultural differences, or geographical isolation. In a broader sense,
it can include all non-participating or non-attending individuals in organized public
health programs.

In Italy, several initiatives recognize the importance of identifying and involving these
specific groups in public health activities, such as screening or vaccination
campaigns. For example, the National Vaccination Prevention Plan 2023-2025
emphasizes the use of digital technologies and community-based approaches to
reach populations with socio-health vulnerabilities. Similarly, the National Recovery
and Resilience Plan includes measures to address health inequalities and improve
access to healthcare for disadvantaged populations in Italy.

Analyzing the characteristics that distinguish the groups in question, points of
contact with the small world networks model can be highlighted, i.e., groups of
closely linked individuals who share strong social relationships and are often resistant
to external influence. It is known that the opinions and perceptions of a group
towards a public health intervention influence the group's adherence to it, and the
first step to intervene on this is to effectively gather the population's viewpoint on
the health intervention to be implemented. To do this, particularly in a small world
networks context, it is effective to use sentiment analysis approaches, i.e., techniques
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that use digital and artificial intelligence tools to analyse the opinions of individuals
belonging to a specific population regarding a specific topic. In the literature, there
are numerous examples of sentiment analysis applications to public health
interventions, demonstrating the applicability of these techniques to monitoring
vaccination and screening campaigns. Once the population's perception of the
ongoing intervention is understood, it may be necessary to adjust the strategies for
adherence to public health initiatives. From this perspective, community-based
participatory research (CBPR) has proven effective in involving frail and hard-to-
reach populations in previous public health initiatives in Italy. CBPR involves building
joint initiatives between researchers and community members, which can help build
trust and relationships with community gatekeepers and leaders. Other strategies to
engage populations related to small world networks, such as those analysed in this
study, include leveraging social networks and peer influence, using culturally and
linguistically appropriate communications, and providing incentives to encourage
participation.

The goal of vaccination programs should not only be to achieve an optimal coverage
level in the general population but also to reduce existing inequalities among
different groups by providing appropriate interventions targeted at socially or
economically vulnerable individuals who are harder to reach in healthcare services.
This project is part of initiatives aimed at developing approaches dedicated to frail
and hard-to-reach groups to promote adherence to screening and vaccination
campaigns. The initiative aims to provide effective tools for activating local services
close to the condition of difficulty, involving civil society actors and third sector
entities to facilitate the completion of recommended vaccinations.

2.3.2. Objectives
The primary objective of the study is to evaluate the effectiveness of sentiment

analysis tools in capturing the opinions of frail and hard-to-reach populations
regarding public health interventions, with specific reference to adherence to
screening and vaccination campaigns. Additionally, the study aims to evaluate the
effectiveness of participatory communication campaigns in improving adherence
levels to vaccination and screening campaigns in the population.

These objectives will be achieved by creating an integrated flow system between
existing health platforms and the territory, which will help identify target populations
and evaluate the effectiveness of interventions. To evaluate the effectiveness of
these strategies in supporting vaccination uptake and screening, the following
endpoints will be assessed:
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Primary Endpoints:

Change in coverage for mandatory vaccinations offered by ASL Roma 1among
frail and hard-to-reach patients before and after conducting sentiment analysis
and subsequent participatory communication campaigns.

Change in coverage for recommended vaccinations offered by ASL Roma 1
among frail and hard-to-reach patients before and after conducting sentiment
analysis and subsequent participatory communication campaigns.

Change in coverage for seasonal vaccinations offered by ASL Roma 1 among
frail and hard-to-reach patients before and after conducting sentiment analysis
and subsequent participatory communication campaigns.

Change in adherence rates to screening campaigns offered by ASL Roma 1
among frail and hard-to-reach patients before and after conducting sentiment
analysis and subsequent participatory communication campaigns.

2.3.3. Study methodology
Study Design and Procedures

The observational study includes the following phases:

1.

Identification of territorial areas and contexts with a higher prevalence of frail
patients and those belonging to hard-to-reach populations within the ASL
Roma 1 territory through mapping techniques and epidemiological data
analysis by social and health operators affiliated with ASL Roma 1.

Adoption of sentiment analysis techniques conducted on major social
platforms to probe the opinions of interest groups regarding screening
initiatives and vaccination campaigns conducted within ASL Roma 1.
Development of participatory research initiatives based on the results of
sentiment analysis techniques for the populations subject to this study. The
initiatives will aim to promote community engagement and increase adherence
to screening and vaccination for the populations concerned within ASL Roma
1.

Retrospective analysis of data related to adherence to screening and
vaccination campaigns before and after participatory research initiatives.

The overall duration of the study is expected to be 18 months (from Dec 2024 to May
2026). The implementation phase of digital tools for identifying target populations
through sentiment analysis will take place between December 2024 and March 2026.
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Inclusion and Exclusion Criteria
The study specifically targets promoting adherence to vaccination and screening
offerings among frail and hard-to-reach segments of the population. These
categories have been defined based on the national vaccination plan as adopted by
the Lazio Region, as follows:

e Minors.

o Disabled individuals.

e People with psychiatric problems.

e Women in difficulty.

e Lonely elderly.

e Multi-chronic individuals.
In addition to these categories, the academic world and national and international
institutions, including the World Health Organization (WHO) and the European Centre
for Disease Control (ECDCQC), specify that other categories considered hard to reach
are also prioritized for immunization. Therefore, the strategies implemented for
immunization and involvement in prevention processes will be analyzed for the
following targets:

e Target 1: Residents and staff of social and socio-assistance facilities

e Target 2: Occupied buildings, Roma camps, illegal settlements, and informal

settlements

e Target 3: Homeless centers

e Target 4: People with reduced access to NHS facilities

e Target 5: People in single-person households

Data Collection and Sources
For the development of the various phases of the study, the following data will be
collected:

o Identification of territorial areas and contexts with a higher prevalence of frail
patients and those belonging to hard-to-reach populations within the ASL
Roma 1 territory through mapping techniques and epidemiological data
analysis: demographic and epidemiological data extracted from the health
databases of ASL Roma 1 and the Lazio Region will be used for this purpose.

e Adoption of sentiment analysis techniques: data related to publicly accessible
posts and comments from major social platforms and search engines (e.g.,
Twitter, Facebook, Instagram, TikTok, Google...) will be used for sentiment
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analysis techniques. The data will be collected and analysed in aggregate form
using digital and artificial intelligence tools.

e Analysis of variations in vaccination coverage and adherence to screening
campaigns: data related to the period before and after the participatory
research initiatives implemented with the target populations will be extracted
and analysed in aggregate form from the Regional and ASL Roma 1 registers.

Statistical Analysis

The statistical analysis involves the application of descriptive statistics to describe
the analysed sample in terms of demographic and epidemiological data, and
numerical parameters related to the variation in vaccination coverage and adherence
to screening campaigns in the specific population analyzed. The potential role of
communication and community engagement interventions in the variation of
vaccination coverage data will be analysed. Statistical analyses will be conducted
using STATA (StataCorp, USA) and R (https:/www.r-project.org/).

Expected Results

The first expected result of the study is the improvement of vaccination coverage
and adherence to screening campaigns in the identified target populations.
Specifically, the expected statistical sample for structuring community engagement
interventions is about 10,000 individuals attributable to frail or hard-to-reach
populations, while the provision of vaccinations or screening services is estimated
for about 3,000 individuals belonging to this population. An increase in coverage and
adherence rates of about 10% is expected within the community targeted by the
study.

Other expected results include:

e Development and implementation of digital and Al tools for conducting
sentiment analysis on social media.

e Promoting community involvement in public health initiatives by fostering
greater collaboration and communication between community members and
local organizations.

e Establishing and maintaining territorial structures adapted to the specific
needs of hard-to-reach populations, with an emphasis on establishing
Community Houses to provide a safe and supportive environment for
vulnerable individuals.
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e Establishing innovative care linkage systems that enable seamless
communication and coordination between healthcare providers, patients, and
their families, leveraging sophisticated notification systems adapted to the
unigue needs of each patient.

The study will provide a report on the activities implemented by ASL Roma 1 for the
development of a vaccination strategy targeted at socially vulnerable categories of
the population. This analysis will also identify critical issues and opportunities for a
targeted immunization program by adapting the TIP methodology developed by
WHO.

2.4. Conclusions

Deliverable S1.D5.2 marks a significant step forward in the application of innovative
digital tools and evidence-based methodologies to enhance proactive healthcare
strategies. Rooted in the objectives of the DARE (Digital Lifelong Prevention) project,
this Deliverable highlights the potential of data-driven approaches to address
challenges in chronic disease management, improve healthcare equity, and
streamline preventive care.

The interventions proposed across Bari, Bologna, and Rome illustrate the depth and
diversity of strategies being employed. The Bari group demonstrates the
transformative power of advanced predictive models and population stratification
tools, leveraging GDPR-compliant data infrastructures like the “Research Data Lake.”
Their efforts to validate models for chronic diseases and integrate telemonitoring
technologies underscore a commitment to optimizing resource allocation and
improving patient outcomes. These initiatives not only refine healthcare delivery
within the region but also set a template for broader application nationally.

Similarly, the Bologna group has made strides in incorporating digital tools into
healthcare systems through the adoption of sophisticated risk stratification software
and the development of telemonitoring programs. Their focus on rural and
underserved areas, alongside the evaluation of interventions using tools like the
Adjusted Clinical Groups (ACG), highlights a strong emphasis on reducing disparities
and improving chronic disease management. Furthermore, their structured training
initiatives ensure that healthcare professionals are equipped to implement these
innovations effectively.

The Rome 1 group complements these efforts by targeting frail and hard-to-reach
populations, employing sentiment analysis and participatory communication
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campaigns to enhance adherence to vaccination and screening programs. Their work
bridges gaps in healthcare access by tailoring strategies to the unique needs of
vulnerable groups, fostering trust, and promoting inclusivity in public health
interventions.

Collectively, these interventions illustrate the critical role of research design in driving
healthcare transformation. By integrating advanced technologies, robust data
methodologies, and community engagement, Deliverable S1.D5.2 lays the foundation
for a healthcare model that is both equitable and efficient. As these initiatives
continue to evolve, the integration of standardized models and interoperable
systems promises to amplify their impact, paving the way for a new era of patient-
centered care.

The findings from this deliverable not only highlight the importance of innovation in
addressing healthcare challenges but also demonstrate the potential of collaborative
and interdisciplinary approaches. By addressing the specific needs of various
populations, the DARE project exemplifies a commitment to fostering resilience and
inclusivity within the healthcare system, aligning with the overarching goals of the
National Recovery and Resilience Plan (PNRR). As the project progresses, it will
undoubtedly provide valuable insights and scalable solutions for improving health
outcomes and reducing disparities across Italy and beyond.

Collectively, these initiatives reflect the critical role of rigorous research design in
driving healthcare transformation. Each team’s approach not only leverages
technology and data analytics but also emphasizes local engagement,
interdisciplinary collaboration, and robust evaluation methodologies. This ensures
that the proposed interventions are grounded in evidence and tailored to the specific
needs of the populations they serve.

Finally, the work presented in this deliverable provides the research framework that
will guide the empirical analyses over the next 24 months of the DARE project. By
detailing the methodologies, tools, and strategies adopted by each team, this
document sets the stage for the systematic assessment and refinement of these
initiatives. The findings from these empirical analyses will be critical in evaluating the
scalability and effectiveness of these interventions, ultimately contributing to the
creation of a more resilient, equitable, and patient-centered healthcare system.
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Population Risk Stratification Tools and Interventions for Chronic Disease Management in Primary

Care: A Systematic Literature Review

Abstract

Background: Population risk stratification (RS) tools have been proposed to tailor interventions,
prioritize resources, and proactively manage high-risk individuals with chronic diseases in primary
care settings. This study aims to explore the available evidence on the use of population RS tools in
primary care settings, specifically evaluating the impact of targeted interventions based on RS tools
on selected chronic patients and healthcare utilization outcomes.

Methods: A systematic literature review was conducted across multiple electronic databases to
identify relevant articles assessing the impact of targeted interventions based on RS tools in the
management of chronic disease patients within primary care settings. We included studies meeting
the following inclusion criteria: randomized controlled trials (RCTs), controlled clinical trials (CCTs)
or before-after studies (CBAs); adults with heart failure, chronic kidney disease, type 2 diabetes
mellitus, chronic obstructive pulmonary disease, or dementia; interventions relying on RS tools;
comparators with or without RS tools; and outcomes including Emergency Department (ED) visits,
outpatient visits, hospitalizations, mortality, and costs.

Results: A total of seven studies met the inclusion criteria, comprising one RCT, two CCTs, and four
CBAs. The findings revealed mixed effects of RS tools on healthcare outcomes. Among the included
studies, four reported significant reductions in ED visits. Two studies reported an increase in
outpatient visits. Hospitalization rates were reduced in three studies, and two studies reported
significant reductions in overall mortality. However, the impact on healthcare costs was
inconclusive.

Conclusions: The evidence on the effectiveness of RS tools for chronic disease management in
primary care settings remains limited. While some studies demonstrated positive outcomes in
reducing hospitalizations, ED visits, and mortality, the overall impact on outpatient service use and
healthcare costs varied. Further high-quality studies are needed to evaluate the long-term benefits
and cost-effectiveness of RS tools in chronic disease management within primary care.

Keywords: Risk stratification tools, chronic illness, primary care/Primary health care, health services

research, systematic reviews.
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Introduction

Worldwide, the prevalence of chronic diseases is growing and represents a significant challenge to
healthcare systems. This occurrence mainly affects the primary care settings where most patients
receive medical attention and treatments 173. Chronic diseases, such as cardiovascular diseases and
respiratory conditions, are the leading causes of mortality and morbidity globally, and effective and
sustainable management strategies are needed 3*. The challenges of chronic disease management
is exacerbated in primary care with patients requiring continuous care and the coordination of
multiple healthcare providers. In this context, timely identifying, managing, and monitoring high-
risk patients becomes crucial for improving outcomes and optimizing resource allocation>®.
Population risk stratification (RS) tools have been proposed to address these challenges 7°. These
tools leverage various data sources, including routinely collected healthcare data, electronic health
records (EHRs) and patient-reported outcomes, to categorize patients according to their risk of
adverse health events. By doing so, they enable healthcare providers to tailor interventions,
prioritize resources, and proactively manage high-risk individuals (Figure 1).

The adoption of such tools, specifically in primary care settings, holds the promise of transforming
chronic disease management by shifting from a reactive to a proactive and personalized approach
1011 However, the integration and yield of population RS tools in primary care vary widely across
different healthcare systems and settings. Factors such as the healthcare services organization, the
availability and quality of data, and the readiness of healthcare providers to adapt/innovate their
strategies following the indications drawn from the adoption of new technologies play a significant
role in determining their impact %13, Due to that, the effectiveness of these tools in improving
patient outcomes, reducing healthcare utilization, and enhancing the efficiency of healthcare
delivery remains an open empirical issue and a subject of ongoing research. Understanding these
dynamics is critical for informing policy, practice, and future research directions in chronic disease
management.

Given the key role of primary care in managing chronic diseases and the potential benefits of
implementing population RS tools, there is a compelling need to review the current knowledge on
their effectiveness and impact on healthcare outcomes. This study aims to explore the available
evidence on the use of population RS tools in primary care setting for managing chronic diseases.
Specifically, it seeks to evaluate the impact of targeted interventions based on RS tools on selected

chronic patients and healthcare utilization outcomes. By doing so, this systematic review intends to
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provide valuable insights into the potential of RS tools to enhance chronic disease management in

primary care.

Methods.

Protocol

The review protocol was registered in PROSPERO, the International Prospective Register of
Systematic Reviews (CRD42023440604). This systematic review was conducted according to the
PRISMA guideline 14,

Search Strategy and Inclusion Criteria

This systematic review conducted a comprehensive search across multiple electronic databases,
using keywords specifically designed to identify relevant articles assessing the impact of targeted
interventions based on RS tools in the management of chronic disease patients within primary care
settings.

We searched MEDLINE, Embase, and Scopus from 1995 to up to December 2023. The search
strategy adopted was consistent across the databases and was developed using the following
keywords:” stratification”, “chronic diseases”, “primary care setting”, and was as broad as possible,
to minimize the risk of missing relevant studies. A literature search was performed using a
combinations of free text keywords as well as controlled vocabulary terms. In addition, we screened
the reference list of retrieved articles searching for other relevant studies. Language restrictions
were applied limiting the search to studies published in English. The full search strategy is detailed
in the Table S1 of Supplemental Materials.

We included studies that met the following inclusion criteria (PICO): (i) Randomized controlled trials
(RCTs), Controlled or uncontrolled before-after studies (CBAs and UBAs), or Interrupted Time series
studies (ITS); (ii) Enrolled adults (= 18 years) with chronic diseases; (iii) Considered at least one of

the following chronic diseases (population): heart failure (HF), chronic kidney disease (CKD), type 2

diabetes mellitus (DM2), Chronic obstructive pulmonary disease (COPD), dementia; (iv) described
the characteristics of the population RS tools used in primary health settings, and (v) of any targeted

intervention (intervention) delivered in primary care settings relying on those tools to identify

individuals to be targeted by specific actions according to their estimated risk; (vi) The comparator

(control), if any, was the same intervention without reliance on RS tools; (vii) reported data about
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any of the following outcome (outcome) of interest: mortality (overall and cause-specific),

Emergency Department visits, hospitalizations, re-hospitalizations and costs.

We considered RCTs, nRCTs, CBAs, UBAs, and ITS designs meeting minimum criteria as suggested by
the Cochrane Effective Practice and Organization of Care Group (EPOC). We considered ITS studies
as eligible if they have a clearly defined point in time when the intervention occurred (i.e., when the
RS/population health management (PHM) tool was first used/implemented).

The context of the intervention was defined as primary care settings and practices like family
practices, community health centers, and community hospitals. A primary care practice/setting
serves as the patient's entry point into the healthcare system and is the continuing coordination
point for all needed health care services. Primary care practices provide patients with ready access
to their designated physician and multidisciplinary health care team.

We excluded case reports, opinion papers, editorials and letter to editors, as well as studies only

evaluating the technical performance of RS tools (i.e., predictive value).

Study selection and data extraction

Seven reviewers (AN, DT, DG, MC, VP, EB, LA) independently screened title and abstracts from the
records retrieved. Potentially relevant studies were acquired in full text and assessed for final
inclusion independently by three pairs of authors. Disagreements were resolved by discussion. The
results of this process were reported using a PRISMA flowchart.

Authors independently extracted the following information from the full texts: general information
(Authors, year of publication, title, reference, country, setting); study design; characteristics of
participants (disease, number, mean age, gender); characteristics of RS tools; type of intervention;

type of outcome and results.

Quality assessment

The methodological quality of the included studies was independently evaluated by seven review
authors, and the risk of bias in the RCTs and CCTs was assessed using the criteria developed by the
Cochrane Collaboration >, The following domains were considered: random sequence generation,
allocation concealment, blinding of participants, providers and outcome assessors, incomplete data
outcome, and selective outcome reporting. Each domain was classified as “high” or “low” risk of
bias. When the information reported in the article was insufficient, the domain was defined as

“unclear”.
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For CBA and ITS the criteria suggested by the EPOC Cochrane Review Group were used 6. The
following domains were considered: independent intervention, shape of intervention, knowledge

of the allocated intervention, incomplete data outcome and selective outcome reporting.

Synthesis of results

Each study was described in detail and the characteristics of those included reported in tables. We
summarized the type of risk stratification tool, the type of targeted intervention, and the main
outcome, reporting results pre and post intervention for both intervention and control groups. We
reported the change from baseline with 95% confidence interval (Cl) if present, or the size effect
(e.g., mean difference, ratio of means). We also summarized the main policy recommendation, if

reported by Authors.

Results

Literature search

The bibliographic search retrieved a total of 4963 records after duplicates were removed. Of these,
4902 were excluded based on title and abstract, and 61 were judged as potentially relevant and
acquired in full text. Fifty-four articles were excluded as not meeting the inclusion criteria. Overall,

seven studies were considered eligible for inclusion 723 (Figure 2).

Characteristics of Included Studies

Of the seven included studies, only one was a RCT %/, 2 were CCTs 819, and four were CBA studies
2023 Qverall, two studies were conducted in Hong Kong and UK, while the remaining were from
Spain, Austria and Germany. All studies provided details about the characteristics of participants.
Patients enrolled ranged from ~200 '8 to more than 200,000 /, with a mean age between 55 and 79
years. The majority of studies (n=6) included patients with DM2, four studies considered patients
with COPD, three studies HF and each one study considered hypertension, asthma, CKD, dementia

and cancer. Table 1 provides a summary of the main characteristics of the included studies.

Stratification tools
Various RS tools and models aimed at improving chronic disease management in primary care

settings were used. These included the Basque population-based algorithm 8, PRISM software 1/,
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HMR CCG Long Term Conditions Test-Bed 2°, RAMP-DM 2122, Population Health Value (PHV) 3, and

the Adapted ACG system 1°. Detailed descriptions of the RS tools are provided in Table 2.

Interventions details

Several targeted interventions were adopted by various providers, relying on the output of the RS
tools. For instance, Soto Gordoa et al. 1° described an intervention based on the risk stratification
tool that consisted of a chronic-care program with multidisciplinary teams, the introduction of new
professional roles like liaison nurse and case manager, an infrastructure of information and
communications technologies, and telehealth/empowerment services. Prioritization was based on
hospitalization history and risk score using the ACG system. Snooks et al. 17 ’s intervention was
provided by general practices and consisted of using the PRISM software to calculate risk scores for
individual patients, practice-based training on using the PRISM software, clinical support, technical
support, and a user-friendly handbook. The duration of the interventions ranged from 12 months

to over 5 years. Detailed descriptions of the interventions are provided in Table 2.

Outcomes

Five studies evaluated the impact/effect of the RS tool intervention on emergency department (ED)
visits/admissions (4), outpatient visits (5), hospitalizations (4), two on mortality, and three on costs.
In Table 3 the results for each study are reported, showing the impact of the interventions on ED
visits/admissions, hospitalizations, and mortality, and with mixed results for outpatient visits and

healthcare costs.

ED Visits/Admissions
Mateo Abad et al. 8 reported a significant reduction in ED visits/admissions (0.3 rate per year)
compared to the control group (1.3 rate per year, p<0.05). Snooks et al. 7 and Lugo Palacios et al.
20 did not find significant differences between intervention and control groups for ED visits. Wan et

al. 22 observed a significant decrease in ED visits/admissions (IRR: 0.588, p<0.05) post-intervention.

Outpatient Visits
Mateo Abad et al. *® and Lugo Palacios et al. 2° did not report significant differences in outpatient

visit rates. Wan et al. 22 and Soto Gordoa et al. ° noted an increase in outpatient visits (IRR: 1.326,



Page 7 of 24 Header: Journal of Health Services Research & Policy

oNOYTULT D WN =

p<0.05, and probability: 2.10, p<0.05, respectively), indicating a higher engagement with healthcare

services among those in the intervention groups.

Hospitalizations
Mateo Abad et al. 2 reported a significant reduction in hospitalizations (0.5 rate per year) compared
to the control group (0.8 rate per year, p<0.05). Gupta et al. 22 found a 2% reduction in monthly
hospitalizations for CKD patients (IRR: 0.98, p<0.05). Wan et al. 22 also observed a significant
reduction in hospitalizations (IRR: 0.415, p<0.05).

Mortality
Jiao et al. 2! and Wan et al. 22 reported significant reductions in overall mortality rates after the
intervention. Jiao et al. noted an adjusted hazard ratio (aHR) of 0.363 (p<0.05), and Wan et al.
reported an HR of 0.339 (p<0.05).

Costs
No significant impact of RS tools on costs was found. Gupta et al. 2 reported a decrease in
healthcare costs for dementia and CKD patients, though not statistically significant. Snooks et al. 17

found no significant difference in per-patient costs between the intervention and control groups.

Size effect and policy recommendations

Size effects of the targeted intervention based on RS tools, and related policy recommendations, if
present, are reported in Table 4. For instance, Snooks et al. *’ reported increased ED admission rates
(1% increase; 95% ClI 0.010 to 0.013), ED attendance rates (3% increase; 95% Cl 0.028 to 0.032),
outpatient visit rates (5% increase; 95% Cl 0.051 to 0.058), and time in hospital (3% increase; 95%
Cl 0.026 to 0.031). They recommend that policymakers should consider alternative approaches to
managing high-risk patients, emphasizing interventions aimed at reducing length of hospital stay

and preventing readmissions, rather than solely focusing on identifying high-risk patients.

Quality assessment

The only RCT 7 was judged at low risk of bias for selection (random sequence generation and
allocation concealment), attrition (incomplete outcome data) and reporting (selective outcome

reporting) bias, at high risk for performance bias (blinding of participants and personnel), ad at

7
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unclear risk for detection bias (blinding of outcome assessment). Relating to 2 CCTs, the study of
Mateo Abad et al. 1 was at low risk of bias for selection (allocation concealment) and attrition
(Incomplete outcome data) bias, and Soto Gordoa et al. ** was judged at high risk of bias for all
domains but one (reporting) that was judged at low risk.

Regarding the four CBAs 20-23, all were at low risk for the independent intervention and selective
outcome reported, two were at low risk of incomplete outcome data, while in three studies it was
unlikely that the intervention affected data collection, in one study the shape of intervention effect
was pre-specified and only in one study the allocation of interventions was adequate.

Detailed results of the quality assessment are reported in the supplemental Table S2.

Discussion

This systematic literature review investigated the potential effect of population-based RS tools in
managing chronic diseases within primary care settings. While other studies have focused on the
validation of the prediction capacity of specific RS tools 1, our research provides meaningful
evidence on the impact of these tools on population health outcomes, particularly in chronic disease
management carried out by primary care services. Specifically, we aimed to examine the effects of
the targeted interventions based on RS tools on selected chronic patients and healthcare utilization
outcomes.

We focused our search on the most common chronic conditions—heart failure, diabetes mellitus,
chronic obstructive pulmonary disease, and dementia. These conditions are highly prevalent in the
population and serve as benchmarks for the extensive and effective application of RS tools. These
chronic conditions require complex, continuous management and benefit from RS tools, which help
healthcare providers prioritize resources and tailor preventive targeted interventions that can be
delivered in out-of-hospital care settings 24#2°. Our research summarized the latest evidence testing
the hypothesis that implementing RS tools in primary care settings for these conditions can lead to
better health outcomes, reduced hospitalizations, and improved overall quality of life for patients.

Evaluating population health management tools, such as stratification and risk prediction tools, can
be challenging. There is a growing body of evidence on their effectiveness and validation, but real-
world implementation and impact studies remain limited and heterogeneous. The latter group of
studies vary significantly in their designs, definitions of interventions, population sizes, exposure

times, and analyzed outcomes. The still limited and fragmented nature of the related literature
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makes it difficult to draw broad, generalizable conclusions. However, our analysis attempted to
untangle the “web” of scientific evidence and identified key study designs, such as CCTs and CBAs,
for future research.

The available literature regarding the effectiveness of RS tool adoption, and related interventions,
in enhancing outcomes of interest remains limited both in quality and quantity, with the studies
reviewed offering mixed evidence. While some of the findings to date are promising, particularly in
terms of reductions in hospitalization and mortality rates, the evidence concerning reductions in ED
visits is comparatively weaker. Notably, several studies indicate a simultaneous increase in the
utilization of outpatient services, whereas the few analyses examining cost implications reports no
significant impact.

The comprehensive review conducted in this study highlighted in the first place the very limited
number of evaluations that have assessed the impact of RS tools on improving primary care
outcomes. This finding outlines the unexploited potential for policymakers to leverage the
sophisticated use of data to enhance primary care interventions. Additionally, we emphasized the
importance of adequately defining the intervention based on RS models, when applying such tools
to primary care settings for chronic conditions. Interventions can be defined either as the simple
use of the stratification tool or, more appropriately, as the comprehensive set of measures, actions,
and behaviors (e.g., explicitly through protocols/guidelines) implemented when information about
a patient’s risk is made available to healthcare professionals (physicians, nurses, or others).
Non-conclusive evidence supports that improving healthcare models relying on RS tools is
associated with a reduction in both ED visits and hospital admissions 1822, These outcomes, when
considering the management of chronic patients, serve as a proxy for patient mismanagement by
primary care services, highlighting their poor capacity to fully address clinical needs, prevent disease
recurrence, or clinical decline, leading to overuse of acute care settings 1.

These findings align with other studies indicating that RS can enhance resource allocation and
patient management, ultimately improving health outcomes and reducing the strain on healthcare
services, in particular reducing hospitalizations 1124, However, as reported by Snooks et al. 17, any
interventions using predictive risk stratification tools should have explicit models of how they will
work and undergo rigorous evaluation of their clinical and cost-effectiveness before
implementation.

In line with the hypothesis investigated, the implementation of RS tools can be associated with an

increase in outpatient visits, as reported by Mateo Abad et al., Wan et al., and Gupta et al. 182223,
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These findings suggest a better capability of primary care services to treat chronic patients, reducing
their risk of needing ED or hospital care, and appropriately moving the setting of care from acute
hospital attendances to primary care consultations.

Our systematic review also investigated the impact of complete RS tool implementation on
mortality in large healthcare organizations. Although the evidence is still relatively limited, we found
two studies reporting lower mortality rates in primary care settings where RS had been
implemented, leading to better-informed clinicians and healthcare providers 2122, Two studies 1723
also examined the potential impact of RS tools and related interventions on costs but found no
significant differences between intervention and control groups. RS tools utilize various data inputs,
including electronic health records and patient-reported outcomes, to categorize patients based on
their risk of adverse health events 171921 This could enable healthcare providers to tailor
interventions more precisely, prioritize resources, and engage in proactive management of high-risk
individuals. For example, the Adjusted Clinical Groups (ACG) system and the Hierarchical Condition
Categories (HCC) model are widely used to predict healthcare utilization and guide clinical decision-

making in primary care 11.26:27,

Future Directions

To maximize the benefits of RS tools, future research should focus on several key areas. Enhancing
Data Integration: Improving the integration of diverse data sources, including social determinants
of health, can enhance the predictive accuracy of RS tools. This requires robust health information
exchange systems and standardized data collection practices 2822 . Institutional Design: the studies
should include a thorough and systematic description of the interventions that accompanied the
adoption of RS tools. Such an effort will help to unravel the underlying mechanisms of these
interventions and identify the key factors contributing to their success. Training and Support for
Healthcare Providers: Providing adequate training and support for healthcare providers is essential
to facilitate the adoption and effective use of RS tools. This includes developing user-friendly
interfaces and ensuring that providers understand the benefits and limitations of these tools 2°:3°,
Evaluating Long-term Impact: Longitudinal studies are needed to evaluate the long-term impact of
RS tools on patient outcomes and healthcare costs. This will provide valuable insights into the
sustainability and effectiveness of these interventions over time 3°. Addressing Ethical and Privacy
Concerns: Ensuring the ethical use of patient data and maintaining privacy are paramount. This

involves implementing stringent data protection measures and engaging patients in discussions

10
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about how their data will be used 3. Customization and Flexibility: Developing customizable RS tools
that can be tailored to the specific needs of different populations and healthcare settings can
improve their relevance and effectiveness. This involves ongoing collaboration between developers,

healthcare providers, and policymakers 32.

Challenges and Limitations

Despite their benefits, the implementation of RS tools in primary care is not without challenges. One
significant issue is the variability in healthcare organization and data quality across different
settings, which can affect the accuracy and utility of these tools %24, Additionally, the readiness of
healthcare providers to adopt new technologies and integrate them into existing workflows is
crucial for the successful implementation of RS tools 33. This requires that innovative strategies are
endorsed by the entire healthcare system, across all policy and operational levels, to ensure proper
transmission of directives and cooperation among the stakeholders involved. Another challenge is
ensuring the comprehensiveness of the data used for RS. Many tools primarily rely on biomedical
data, potentially overlooking important social determinants of health, such as socioeconomic status
and behavioral factors, which can significantly impact patient outcomes 3*. Addressing these gaps
requires incorporating broader data sources and enhancing the interoperability of health

information systems.

Conclusion

Despite the evidence provided by the available scientific literature is limited in quality and quantity,
population RS tools represent a promising innovation in the management of chronic diseases within
primary care settings. By enabling more precise interventions and proactive care, these tools could
have the potential to improve patient outcomes and enhance healthcare efficiency. However,
addressing the challenges associated with their implementation and ensuring the
comprehensiveness of the data used are critical for realizing their full potential. Continued research
and development, along with supportive policies and evolving healthcare organizations, are
essential to advance the use of RS tools and transform chronic disease management in primary care.
By synthesizing current evidence and identifying key challenges and future directions, this review
provides insights into the potential of RS tools to enhance chronic disease management in primary
care. Further research and policy efforts are needed to optimize the integration and impact of these

tools in diverse healthcare settings.

11



oNOYTULT D WN =

Header: Journal of Health Services Research & Policy Page 12 of 24

References

1.

10.

11.

12.

Hacker K. The Burden of Chronic Disease. Mayo Clinic Proceedings: Innovations, Quality &
Outcomes. 2024;8(1):112-119. doi:10.1016/j.mayocpigqo.2023.08.005

Holman HR. The Relation of the Chronic Disease Epidemic to the Health Care Crisis. ACR Open
Rheumatology. 2020;2(3):167-173. doi:10.1002/acr2.11114

Ong KL, Stafford LK, McLaughlin SA, et al. Global, regional, and national burden of diabetes from
1990 to 2021, with projections of prevalence to 2050: a systematic analysis for the Global
Burden of Disease Study 2021. The Lancet. 2023;402(10397):203-234. doi:10.1016/S0140-
6736(23)01301-6

Naghavi M, Ong KL, Aali A, et al. Global burden of 288 causes of death and life expectancy
decomposition in 204 countries and territories and 811 subnational locations, 1990-2021: a
systematic analysis for the Global Burden of Disease Study 2021. The Lancet.
2024;403(10440):2100-2132. doi:10.1016/S0140-6736(24)00367-2

Al Harbi S, Aljohani B, ElImasry L, et al. Streamlining patient flow and enhancing operational
efficiency through case management implementation. BMJ Open Qual. 2024;13(1):e002484.
doi:10.1136/bmjoq-2023-002484

Buljac-Samardzic M, Doekhie KD, Van Wijngaarden JDH. Interventions to improve team
effectiveness within health care: a systematic review of the past decade. Hum Resour Health.
2020;18(1):2. doi:10.1186/s12960-019-0411-3

Tan JK, Zhang X, Cheng D, et al. Using the Johns Hopkins ACG Case-Mix System for population
segmentation in a hospital-based adult patient population in Singapore. BMJ Open.
2023;13(3):e062786. doi:10.1136/bmjopen-2022-062786

Halling A, Fridh G, Ovhed I. Validating the Johns Hopkins ACG Case-Mix System of the elderly in
Swedish primary health care. BMC Public Health. 2006;6(1):171. doi:10.1186/1471-2458-6-171

Wagner J, Hall ID, Ross RL, et al. Implementing Risk Stratification in Primary Care: Challenges
and Strategies. J Am Board Fam Med. 2019;32(4):585-595. doi:10.3122/jabfm.2019.04.180341

Xu J, Williams-Livingston A, Gaglioti A, McAllister C, Rust G. A Practical Risk Stratification
Approach for Implementing a Primary Care Chronic Disease Management Program in an
Underserved Community. J Health Care Poor Underserved. 2018;29(1):202-213.
doi:10.1353/hpu.2018.0014

Girwar SAM, Verloop JC, Fiocco M, Sutch SP, Numans ME, Bruijnzeels MA. Identifying complex
patients using Adjusted Clinical Groups risk stratification tool. Am J Manag Care.
2022;28(4):e140-e145. doi:10.37765/ajmc.2022.88867

Mumtaz H, Riaz MH, Wajid H, et al. Current challenges and potential solutions to the use of
digital health technologies in evidence generation: a narrative review. Front Digit Health.
2023;5:1203945. doi:10.3389/fdgth.2023.1203945

12



Page 13 of 24

oNOYTULT D WN =

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Header: Journal of Health Services Research & Policy

Stoumpos Al, Kitsios F, Talias MA. Digital Transformation in Healthcare: Technology Acceptance
and Its Applications. IJERPH. 2023;20(4):3407. doi:10.3390/ijerph20043407

Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: an updated guideline for
reporting systematic reviews. BMJ. Published online March 29, 2021:n71. d0i:10.1136/bmj.n71

Higgins TC, O’Malley AS, Keith RE. Exploring and Overcoming the Challenges Primary Care
Practices Face with Care Management of High-Risk Patients in CPC+: a Mixed-Methods Study. J
Gen Intern Med. 2021;36(10):3008-3014. doi:10.1007/s11606-020-06528-0

Mowatt G, Grimshaw JM, Davis DA, Mazmanian PE. Getting evidence into practice: the work of
the Cochrane Effective Practice and Organization of care Group (EPOC). J Contin Educ Health
Prof. 2001;21(1):55-60. doi:10.1002/chp.1340210109

Snooks H, Bailey-Jones K, Burge-Jones D, et al. Predictive Risk Stratification Model: A
Randomised Stepped-Wedge Trial in Primary Care (PRISMATIC). NIHR Journals Library; 2018.
Accessed February 13, 2023. http://www.ncbi.nlm.nih.gov/books/NBK475998/

Mateo-Abad M, Gonzdlez N, Fullaondo A, et al. Impact of the CareWell integrated care model
for older patients with multimorbidity: a quasi-experimental controlled study in the Basque
Country. BMC Health Serv Res. 2020;20(1):613. doi:10.1186/s12913-020-05473-2

Soto-Gordoa M, de Manuel E, Fullaondo A, et al. Impact of stratification on the effectiveness of
a comprehensive patient-centered strategy for multimorbid patients. Health Serv Res.
2019;54(2):466-473. doi:10.1111/1475-6773.13094

Lugo-Palacios DG, Hammond J, Allen T, et al. The impact of a combinatorial digital and
organisational intervention on the management of long-term conditions in UK primary care: a
non-randomised evaluation. BMC Health Serv Res. 2019;19(1):159. do0i:10.1186/s12913-019-
3984-6

Jiao F, Fung CSC, Wan YF, et al. Long-term effects of the multidisciplinary risk assessment and
management program for patients with diabetes mellitus (RAMP-DM): a population-based
cohort study. Cardiovasc Diabetol. 2015;14:105. doi:10.1186/s12933-015-0267-3

Wan EYF, Fung CSC, Jiao FF, et al. Five-Year Effectiveness of the Multidisciplinary Risk
Assessment and Management Programme-Diabetes Mellitus (RAMP-DM) on Diabetes-Related
Complications and Health Service Uses-A Population-Based and Propensity-Matched Cohort
Study. Diabetes Care. 2018;41(1):49-59. d0i:10.2337/dc17-0426

Gupta R, Roh L, Lee C, et al. The Population Health Value Framework: Creating Value by Reducing
Costs of Care for Patient Subpopulations With Chronic Conditions. Acad Med. 2019;94(9):1337-
1342. doi:10.1097/ACM.0000000000002739

Reynolds R, Dennis S, Hasan |, et al. A systematic review of chronic disease management
interventions in primary care. BMC Fam Pract. 2018;19(1):11. doi:10.1186/s12875-017-0692-3

all ASSEHS group, Mora J, Iturralde MD, et al. Key aspects related to implementation of risk
stratification in health care systems-the ASSEHS study. BMC Health Serv Res. 2017;17(1):331.
doi:10.1186/512913-017-2275-3

13



oNOYTULT D WN =

26.

27.

28.

29.

30.

31.

32.

33.

34.

Header: Journal of Health Services Research & Policy Page 14 of 24

Haas LR, Takahashi PY, Shah ND, et al. Risk-stratification methods for identifying patients for
care coordination. Am J Manag Care. 2013;19(9):725-732.

Haas LR, Takahashi PY, Shah ND, et al. Risk-stratification methods for identifying patients for
care coordination. Am J Manag Care. 2013;19(9):725-732.

Cykert S, DeWalt DA, Weiner BJ, Pignone M, Fine J, Kim JI. A population approach using
cholesterol imputation to identify adults with high cardiovascular risk: a report from AHRQ's
EvidenceNow initiative. J Am Med Inform Assoc. 2019;26(2):155-158. doi:10.1093/jamia/ocy151

Patra BG, Sharma MM, Vekaria V, et al. Extracting social determinants of health from electronic
health records using natural language processing: a systematic review. Journal of the American
Medical Informatics Association. 2021;28(12):2716-2727. doi:10.1093/jamia/ocab170

Vuik SI, Mayer E, Darzi A. Enhancing risk stratification for use in integrated care: a cluster analysis
of high-risk patients in a retrospective cohort study. BMJ Open. 2016;6(12):e012903.
do0i:10.1136/bmjopen-2016-012903

Williamson SM, Prybutok V. Balancing Privacy and Progress: A Review of Privacy Challenges,
Systemic Oversight, and Patient Perceptions in Al-Driven Healthcare. Applied Sciences.
2024;14(2):675. doi:10.3390/app14020675

Lee PA, Greenfield G, Pappas Y. The impact of telehealth remote patient monitoring on glycemic
control in type 2 diabetes: a systematic review and meta-analysis of systematic reviews of
randomised controlled trials. BMC Health Serv Res. 2018;18(1):495. doi:10.1186/s12913-018-
3274-8

Chong JL, Lim KK, Matchar DB. Population segmentation based on healthcare needs: a
systematic review. Syst Rev. 2019;8(1):202. doi:10.1186/s13643-019-1105-6

Carroll NW, Jones A, Burkard T, Lulias C, Severson K, Posa T. Improving risk stratification using
Al and social determinants of health. Am J Manag Care. 2022;28(11):582-587.
doi:10.37765/ajmc.2022.89261

14



Page 15 of 24 Header: Journal of Health Services Research & Policy

dndividusl or ,::.::.ns....‘_....‘. Risk prediction stratification teol

oNOYTULT D WN =

9 s N
10 Routinely collected
healthcare data

11 \ J {'\
12 ’ \

Electronic healthcare
13
records

Individual
or

-—) TARGETED
INTERVENTION

risk score

16 Patient-reported

outcomes
17 \_ )
18 q D u

19 Others

23 Figure 1. Targeted interventions based on risk stratification/prediction tools

25 169x88mm (72 x 72 DPI)



oNOYTULT D WN =

]

Identification

[

]

Header: Journal of Health Services Research & Policy

Identification of studies via databases ]

Articles identified from:
PubMed (n= 3866)
Embase (n= 3004)
Scopus (n=597)

A

Articles screen
(n =4963)

ed

Articles removed before screening:
Duplicate records removed (n=2504)

y

4

Articles excluded**
(n =4902)

Articles sought for retrieval

(n=61)

v

v

Articles not retrieved
(n=61)

Articles assessed for eligibility

(n=61)

Articles included

(=17

[ Included ] [

Articles excluded:

Study design not in inclusion criteria (n=17)
Protocol (n=7)

Outcome not in inclusion criteria (n=7)
Population not in inclusion criteria (n=10)
Intervention not in inclusion criteria (n=8)
Published in other language than English (n=3)

N o o s~ o=

Duplicated study (n=1)

Figure 2. PRISMA 2020 flowchart for studies’ identification.

150x147mm (144 x 144 DPI)

Page 16 of 24



Page 17 of 24

oNOYTULT D WN =

Table 1. Main characteristics of the included studies.
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STUDY DESIGN Disease/ participants intervention/participants | participants control/participants after Outcome/s
s before analyzed
Study | COUN | Study Inclusion criteria Before After Length of N Mean Age | FEMALE% N Mean Age | FEMALE%
ID TRY design period (for | period post- (SD) (sp)
CBA/ITS) (for interventio
CBA/ITS) n follow-up
period
Mate Spain | CCT 265  years, 2+ | - - 9-12 COPD, 101 79.6 (6.9) 34% 99 79.2 (6.8) 40% ED-
o chronic conditions months CHF, visits/admissio
Abad (COPD, CHF, diabetes ns;
2020 diabetes) Outpatient
visits;
Hospitalizatio
ns;
Others
Snook | Engla RCT General practices | - - 18 months Asthma, 230,099 41.2 (23.4) 50% 230,099 41.2 (23.4) 50% ED-
$2018 | nd within  Abertawe COPD, visits/admissio
(UK) Bro  Morgannwg diabetes, ns;
University  Health hypertens Outpatient
Board ion visits;
Costs;
Others
Lugo Engla CBA All patients assisted | Apr ~ 2016- | Apr 2017- | 10-13 COPD, 5276 N/A N/A 1723 N/A N/A ED-
Palaci nd (DiD) by 2 Clinical | Mar 2017 Mar 2018 months type Il | COPD, visits/admissio
os (UK) Commissioning diabetes, 1877 HF, ns;
2019 Groups heart 13741 Outpatient
failure DM visits;
Others
Jiao Hong CBA Age 218, ICPC-2 | 1 Aug 2009- | Aug 2010- | - Type 2 | 9094 64.23 52% 9094 64.29+11.96 | 53% Mortality;
2015 Kong (DiD) codes T89/T90, at | 31 Jul 2010 31Jul 2013 DM (11.05) Others
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least one primary
clinic  attendance

before baseline

Wan Hong | CBA Age 218, type 2 | 1 Aug 2009- | Jul 2011- | - Type 2 | 26718 67.76 53% 26718 67.79 (13.64) | 53% ED-

2018 Kong (DiD) DM, no prior CVDor | 30Jun 2011 Nov 2015 DM (11.73) visits/admissio
microvascular ns;
complications Outpatient

visits;
Mortality;
Hospitalizatio
ns;

Gupta | USA CBA Patients in UCLA | CKD before | CKD Oct- | - CKD, Dementia | Dementia: Dementia: | Dementia: Dementia: 85 | Dementia: Costs

2019 primary care | Aug 2016, | Dec 2016, Dementia 4348, | 85 (9), CKD: | 34%, 4348, (9), 34%,
network Dementia Dementia , Cancer CKD: 73.5  (15), | CKD: 48%, | CKD: CKD: 73.5 | CKD: 48%,

and cancer | and cancer 17172, Cancer: 62.9 | Cancer: 17172, (15), Cancer:
Apr 2017 Jun-Sep Cancer: (15) 34% Cancer: Cancer: 62.9 | 35%
2017 27757 27757 (15)

Soto- Spain CcCT Individuals with | 2012 2014 12 months Multimor | Not Not Not Not Not Not Hospitalizatio

Gordo multimorbidity, bidity prioritize prioritized: prioritized: | prioritized: | prioritized: prioritized | ns; Costs;

22018 265 years (DM, HF, | d: 2761, | 77.98+7.42, | 36%, 2704, 77.61 + 7.42, 36%, | Others;

COPD) Prioritize Prioritized: Prioritized: | Prioritized: | Prioritized: Prioritized
d: 4225 80.17+7.06 | 59% 3558 79.2+6.93 1 61%

RCT: Randomized Controlled Trial; CCT: Controlled Clinical Trial; CBA: Controlled Before-and-After; DiD: Difference-in-Difference; ED: Emergency Department; COPD: Chronic Obstructive Pulmonary Disease; HF, Heart

Failure; DM: Diabetes Mellitus; CVD: Cardiovascular Disease; CKD: Chronic Kidney Disease; F: Female; M: Male; ICPC-2: International Classification of Primary Care (ICPC-2).
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Table 2. Stratification tools and interventions.
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and Rochdale Clinical
Commissioning  Group

(HMR CCG)

Conditions Test Bed

1. Clinical audit and population management software including risk algorithms (MSDi Optimise). The algorithm provided
prediction scores about patients’ risk of developing long-term conditions (COPD, heart failure, type 2 diabetes) at 12 and
24 months.

2. Quality improvement program (Evidence into Practice) for COPD and diabetes, delivered over 12 months

3. Remote telehealth monitoring and coaching service (Closercare) for patients with heart failure or COPD, involving 12

weeks of remote monitoring followed by 6 weeks of weekly 60-minute coaching sessions

Study ID Provider Description Stratification Tool Intervention Description Duration
Mateo Abad 2020 Integrated care | Basque population- | The intervention was the CareWell integrated care model, which included: coordination between health providers, home- | 9-12 months
organizations (ICO) | based algorithm based care, patient empowerment, and support from ICT tools. The CareWell model defined a specific care pathway with
within  the Basque several phases, focusing on care coordination/communication and patient empowerment/home-based care. The CareWell
Country health system, model for multimorbidity patients includes identification through the Basque population-based risk stratification
Spain. (Complexity defined as having a predictive risk index higher than 6.28, which means that the probability of using the health
services in the following year was at least 6.28 times higher than for an average Basque citizen), baseline assessment,
therapeutic plan, follow-up, patient stabilization, integrated care during hospitalization, coordinated discharge. It also
included a patient empowerment program called KronikOn, with 4 sessions of 20-30 minutes provided by nurses.
Snooks 2018 General practices within | PRISM software The intervention consisted of: 1) PRISM software that provided risk scores for individual patients, 2) 2 hours of practice- | 1-12 months
Abertawe Bro based training on using the PRISM software, 3) clinical support through 2 "GP champions", 4) technical support through a
Morgannwg University "help desk", and 5) a user-friendly handbook. The intervention was provided to general practitioners, not directly to
Health Board individual patients. PRISM software estimates emergency admission risk. Practices use risk scores to target services.
Lugo Palacios 2019 Heywood Middleton | HMR CCG Long Term | The interventions were: 12 months

Jiao 2015

Hong Kong Hospital
Authority

RAMP-DM

The intervention is the RAMP-DM program, which involves comprehensive risk factor screening, risk stratification (RAMP-
DM provides comprehensive risk screening for diabetes-related complications, with patients stratified into risk groups),
and provision of appropriate interventions and education by a multidisciplinary team based on the patient's risk level and
HbA1c level. The frequency of the full risk factor screening and assessment varies, with some patients receiving it annually
and others every 2-3 years with annual blood tests. Care is managed by trained nurses, including education and lifestyle

advice.

Aug 2009 - Jul
2013

Wan 2018

Hong Kong Hospital
Authority

RAMP-DM

The intervention is the Risk Assessment and Management Programme-Diabetes Mellitus (RAMP-DM), which involves: 1)

risk assessment and stratification by nurses, 2) multidisciplinary care coordinated by a nurse manager, 3) individualized

Aug 2009 - Nov
2015
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care planning based on risk factors, and 4) patient education and lifestyle advice provided by nurses. The RAMP-DM is

provided in addition to usual care by the patient's general outpatient clinic doctor.

Gupta 2019

University of California
Los Angeles Health
(UCLA Health)

Population Health
Value (PHV)

PHV model identifies spending reasons and creates care pathways. Larger lower-risk cohorts receive fewer intensive
interventions, smaller higher-risk cohorts receive more intensive interventions, based on data analytics.

The interventions included:

- For dementia patients:

- Dementia education using patient portals and online materials for low-risk patients (tiers 4 and 5)

- Referral to the Alzheimer's and Dementia Care (ADC) program, which provided nurse practitioner co-management of
dementia care, for middle-risk patients (tiers 2 and 3)

- Intensive care management for high-risk patients (tier 1) to coordinate care across primary and specialty teams, reduce
utilization, and initiate palliative care

- For CKD patients:

- Hiring a CKD care coordinator to expedite ambulatory care and increase access to interventional radiology services, who
coordinated with extensivist primary care physicians managing high-risk patients (tier 1)

- For cancer patients:

- Three care pathways defined for five risk tiers, but details not provided

Aug-Sep 2016 &
Apr-May 2017

Soto-Gordoa 2018

Basque Department of

Health

Adapted ACG system

The intervention consisted of a chronic-care program with multidisciplinary teams, new roles like liaison nurse and case
manager, an infrastructure of information and communications technologies, and telehealth/empowerment services
including BetiOn, Active Patient, and Osarean. Prioritization based on hospitalization history and risk score using the ACG

system. The aim is to reduce hospital inpatient services by empowering primary care services.

1year (2014)
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Table 3. Outcomes
Gener |ED-visits/admissions Outpatients visit Overall mortality Hospitalizations Costs
al
inform
ation
Study |events events p- |favora|events events [p- [favor|events events [p-value [favorable |events events |p-value |favorable to|events events p-value |favorable to
ID interventio |control |valu |ble tolintervention |control |value|able [interventio |control to intervention |[control intervention? |intervention |control intervention?
n e interv to n interventi
ention inter on?
? venti
on?
Mateo (0.3 rate per|1.3 rate|S Y 2.4 rate per|3.1 rate|NS 0.5 rate per|0.8 rate|S Y
Abad, |year per year year per year year per
2020 year
Snooks| 0.17 rate |0.16 rate |S N 1.72 rate 1.70 rate|S N 1548 £ per 1535 £|S N
,2018 patient per|per
year patient
per year
Lugo |increase of NS [N increase  of| NS [N
Palacio|79.8% 103.9%
s, 2019
Jiao 202/9094 [552/909 |S Y
2015 4 (aHR,
0.363)
Wan |IRR:0.588 S Y IRR: 1.326 S N HR:0.339 S Y IRR: 0.415 S Y
2018
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Gupta CKD: 2% S Y NS Y
2019 reduction in CKD =$5,559

monthly Dementia =

hospitalizatio $1,768

ns (IRR, 0.98)
Dementia: 1%
reduction in
monthly

hospitalizatio

ns (IRR, 0.99)

Soto- Probability: |Probabili| S N Probability:  |Probabi (S Y 0.95 1.11 S Y
Gordo 2.10 ty: 1.64 0.91 lity:
22018 1.19

S: statistically significant (p<0.05); NS: not statistically significant (p>0.05); HR: hazard ratio; IRR: incidence rate ratio.
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Table 4. Size effect and policy recommendations.

Study ID

Size effect

Policy recommendations

Mateo Abad, 2020

The paper does not report specific effect sizes with confidence intervals. Still, it does
indicate that the CareWell integrated care model was associated with reduced

hospitalizations and emergency visits and increased primary care contacts.

The CareWell integrated care model should be considered when caring for complex,
multimorbid older patients, as it led to a shift towards more primary care utilization, and fewer

emergency and hospital visits.

Snooks, 2018

- Emergency hospital admission rates: 1% increase (95% Cl 0.010 to 0.013)

- Emergency department attendance rates: 3% increase (95% Cl 0.028 to 0.032)

- Outpatients visit rates: 5% increase (95% Cl 0.051 to 0.058)

- Proportion of days with recorded GP activity: 1% increase (95% Cl 0.007 to 0.014)
- Time in hospital: 3% increase (95% Cl 0.026 to 0.031)

Policymakers should consider alternative approaches to managing high-risk patients, such as
focusing on reducing length of hospital stay and preventing readmissions, rather than just
identifying high-risk patients. Any interventions using predictive risk stratification tools should
have explicit models of how they will work and undergo rigorous evaluation of their clinical

and cost-effectiveness before implementation.

Lugo Palacios, 2019

The size effect for the primary outcome (emergency admissions for COPD, diabetes, and
heart failure) was a non-significant increase of 7.6 admissions in the intervention site

compared to the comparator (95% Cl: -3.7 to 19.0).

The authors recommend that national orchestrators of the NHS Test Beds scheme should: 1)
Reconsider the emphasis on combinatorial innovation, as it may be contributing to
implementation challenges. 2) Focus on spreading the individual components of the
intervention, rather than the combinatorial approach. Specifically, the Evidence into Practice
quality improvement component would be more difficult to spread to a larger area with the

same resources.

Jiao 2015

For all-cause mortality, the hazard ratio was 0.363 (95% Cl 0.308-0.428), indicating a
63.7% lower risk in the RAMP-DM group. For total CVD, the hazard ratio was 0.629 (95%
Cl 0.554-0.715), indicating a 37.1% lower risk in the RAMP-DM group compared to the
control group. For CHD, the hazard ratio was 0.570 (95% CI 0.470-0.691), indicating a
43.0% lower risk in the RAMP-DM group.

Not applicable (the authors do not provide any explicit policy recommendations)

Wan 2018

After adjusting for baseline covariates, the RAMP-DM group had:
- 66.1% lower risk of all-cause mortality (HR 0.339, p<0.001)

The authors recommend implementing a multidisciplinary, protocol-driven chronic disease
model of care that involves risk stratification and early optimal diabetes control and risk factor
management, in order to delay disease progression and prevent complications in patients with

diabetes.
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Gupta 2019

For patients with stage 4 or 5 chronic kidney disease (CKD), there was a nearly 2%
reduction in monthly hospitalizations, with an IRR of 0.98 and a 95% confidence interval
of 0.98-0.99 (p<0.0001). For patients with dementia, there was a 1% monthly reduction
in inpatient bed days, with an incident rate ratio (IRR) of 0.99 and a 95% confidence
interval of 0.98-1.00 (p<0.03).

Not mentioned (the paper does not contain any explicit policy recommendations)

Soto-Gordoa 2018

For prioritized patients:

- Increase in probability of outpatient visists (OR: 2.10, Cl: 1.70-2.39)

- Increase in number of primary care contacts (OR: 1.07, Cl: 1.05-1.10)
- Decrease in probability of hospitalization (OR: 0.91, Cl: 0.86-0.96)

- Decrease in number of hospitalizations (OR: 0.96, Cl: 0.91-1.00)

For non-prioritized patients:

- Increase in probability of outpatient visits (OR: 1.64, Cl: 1.27-2.39)

- Decrease in number of primary care contacts (OR: 0.95, Cl: 0.92-0.97)
- Increase in probability of hospitalization (OR: 1.19, Cl: 1.09-1.30)

Based on the study, the key policy recommendations are:

1. Prioritize integrated care interventions on specific populations most likely to benefit, rather
than broad populations.

2. Carefully select the target population for integrated care programs to maximize their
effectiveness.

3. Utilize observational study designs that capture real-world healthcare contexts, in addition
to randomized trials, to evaluate the impact of interventions.

4. Leverage electronic health records and appropriate statistical methods to improve the

validity of results when assessing healthcare interventions.
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Telemonitoraggio dei pazienti cronici:
I’esperienza della AUSL Romagna per le aree

internet

Ricognizione del contesto istituzionale, delle evidenze della letteratura

e descrizione del disegno della attivita di valutazione

Abstract

L’obiettivo del rapporto & descrivere il contesto istituzionale e il disegno di valutazione
di impatto di un programma di telemonitoraggio clinico a beneficio di pazienti cronici,
realizzato tramite dispositivi medici per rilevazione e trasmissione da remoto dei
parametri vitali, che viene gestito attraverso una piattaforma informatica. Il
programma, che ha arruolato piu di 130 pazienti, & stato attuato nel territorio della
AUSL della Romagna come declinazione locale di un’iniziativa regionale e si inserisce
nell’ambito degli interventi che prevedono l'uso di tecnologie digitali a supporto dei
pazienti fragili residenti nelle aree interne.

La struttura del rapporto ¢ articolata come segue. La prima sezione introduce il tema
della telemedicina inserendolo nel contesto pit ampio della sanita digitale, con
particolare attenzione al ruolo svolto da tali iniziative nella riorganizzazione del sistema
territoriale dell’assistenza e ai recenti sviluppi istituzionali collegati al PNRR e al D.M.
77/2022. La seconda sezione discute gli elementi distintivi delle attivita di telemedicina
e telemonitoraggio, La terza sezione propone una ampia ricognizione e valutazione
critica dell’evidenza scientifica sull'impatto dei programmi di telemonitoraggio delle
patologie  croniche, con specifico riferimento a: scompenso cardiaco,
broncopneumopatia cronico-ostruttiva e diabete, le patologie da cui sono affetti i
pazienti arruolati nel programma regionale. La quarta sezione descrive la struttura del
programma regionale, illustrandone obiettivi e modalita organizzative. La quinta
sezione conclude con una illustrazione dei dati raccolti e delle prime evidenze relative
all’attivita nel’AUSL della Romagna, proponendo il disegno dell’analisi empirica e le

linee di sviluppo futuro dell’attivita di valutazione.

i Il presente rapporto ¢ co-finanziato dal Ministero dell’Universita e della Ricerca nell’ambito
del Piano Nazionale Complementare PNC I.1. Progetto DARE -Digital lifelong prevention
Work Package 5 -Spoke 1.
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1. Telemedicina, evoluzione e sfide dello strumento alla
prova del PNRR

/ID PHGLFLQD GLJLWDOH KD DFTXLVLWR VHPSUH PDJJLRUH

VLVWHPL VDQLWDUL FRQWULEXHQGR IUD OYDOWUR DG LQ
RULHQWDUH OD ULRUJDQL]]DJLRQH H OYHIILFLHQWDPHQWR G
(VVD KD ILQLWR FRVu SHU DFTXLVLUH LQ PROWL FRQWHVWL

DQFKH LO QXRYR SDUDGLJPD GHOOYDVVLVWHQ]D RULHQWDWR
DVVLVWHQ]LDOL H DOOD FROODERUD]JLRQH IUD HTXLSH PXOV
OHVNy HW DO 8Q UXROR SUHPLQHQWH LQ TXHVWR FDPSI
GL WHOHPHGLFLQD H WHOHPRQLWRUDJJLR DWWLYDWL QHL FI
IDWWRUH FULWLFR SHU OTHURJD]JLRQH GHL VHUYL]L GL SUHY
IRUPD]LRQH GHJOL RSHUDWRUL H SHU OYDWWLYLWj GL ULFHU
LOQOWHUYHQWL FRLQYROJRQR XQD JDPPD GL DWWLYLWj)] DFFXP.
EHQHILFLDUL ULVSHWWLYDPHQWH SURIHVVLRQLVWL VDQLW
GLVWDQ]D JUD]LH DOOYDXVLOLR GL GMVMERVIDWLRQ HIDGHGEV W L
FRPPXQLFDWLRQ WEFKOGRBWDAHV/D WHOHPHGLFLQD SHUPHWW
HURJDUH SUHVWD]JLRQL VHQ]D UHQGHUH QHFHVVDULR OR V¢
DPELWR DPEXODWRULDOH VL SXz DUWLFRODUH VHFRQGR >
SUHVWD]LRQL FKH FRPSUHQGRQR IUD OH DOWUH OD WHOH)
WHOHDVVLVWHQ]D GD SDUWH GL SURIHVVLRQL VDQLWDUL
WHOHPRQLWRUDJJLR ULJXDUGD SLe VSHFLILFDPHQWH OH DW

WUDVPLVVLRQH D GLVWDQ]D GHL SDUDPHWUL YLWDOL H FOLC

1HO FRUVR GHJOL XOWLPL GHFHQQL JOL DPELWL GL DSSOLF
WHOHPRQLWRUDJJLR VL VRQR DPSOLDWL LQ PRGR FRQVLVWI
FRLQYROJHYDQR HVSHULHQI]H FLUFRVFULWWH H IUDPP

SUHYDOHQWHPHQWH VSHULPHQWDOH 1HO WHPSR VHSSXU QI
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FHUFDWR GL VYLOXSSDUH IXQ]JLRQL RUJDQLFDPHQWH LQWHJI
GL SURPRJLRQH GHOOD VDOXWH SURJHWWDWH GDL GHFLVRUL
7DOL SURFHVVL VROQR VWDWL D ORUR YROWD IRUWHPHQV
XQD YDULHJDWD JDPPD GL VWUXPHQWL GLJLWDOL LQQHVFDW
FKH RJJL FRPSUHQGRQR IUb JOL DOWUL OfYLPSLHJR GL D
HOHWWURQLFL SHU SUHQRWD]JLRQH H UHIHUWD]LRQH GL
PRQLWRUDJJLR D GLVWDQ]D GHL SD]JLHQWL R SHU LQWHUYHQC

YLVLWH D GLVWDQ]D $EHUQHWK\ HW DO

,O WHOHPRQLWRUDJJLR LQ SDUWLFRODUH VL SURSRQH GL W!
SUHDWWLYR’ D 3SURDWWLYR" OHQWUH QHO SULPR FDVR OD W
TXDQGR L VLQWRPL SHJJLRUDQR QHO VHFRQGR JOL LQWHUY
EDVH DL FDPELDPHQWL GHL SDUDPHWUL PRQLWRUDWL VX

PHWWHQGR JOL RSHUDWRUL QHOOH FRQGL]JLRQL GL LQWHU
PDUFDWR DJJUDYDPHQWR GHL VLQWRPL 1HJOL DXVSLFL GHL
SURDWWLYR VH EHQ GLVHJQDWR GRYUHEEH FRQVHQWLUH G
H SLe VSHFLILFL SUHYHQHQGR LO GHWHULRUDPHQWR GHC
OfLQVRUJHUH GL IHQRPHQL DFXWL H LO ULFRUVR DOOH EXU

DQGDQGR D SRWHQ]JLDUH OD FRVLGGHWWD PHGLFLQD GTLQL]

iXiXYouil}v 0 JvE «8) ]+8]18uillv o Ju% 38} o
5SHWURVSHWWLYDPHQWH VL SRVVRQR LGHQWLILFDUH WDQV
QD]JLRQDOH DOFXQL SDVVDJJL VLIJQLILFDWLYL FKH WHVWLPR
FHQWUDOLWj GHOOH LQL]JLDWLYH GL WHOHPHGLFLQD 9H!
Of2UJDQL]ID]JLRQH ORQGLDOH GHOOD 6DQLWj q DUULYDWD
GHILQL]JLRQH RUJDQLFD GL WHOHPHGLFLQD PHQWUH D OLYH:

ULOLHYR OD FRPXQLFD]JLRQH GHOOD &RPPLVVLRQH (XURSHD
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SURJHWWL FKH IDQQR XVR GL VWUXPHQWL GL WHOHPHGLFLC
LWDOLDQR VSLFFD QHO  /LO)HM HIADIORQMW IGHROQB]ERQDOL LG
WHOHPHGLIFQROL]]JDWH D GHILQLUH XQ SWFIRRFRGPRGWHID GR GAHIR
PROWHSOLFL LQL]JLDWLYH DWWLYDWH VXO WHUULWRULR 0
PDFUR DUHH SULQFLSDOL TXDOL WHOHPHGLFLQD VSHFLDOLV
ULVSHWWR DOOH TXDOL HPHUJHYD OfHVLJHQ]D GL ILVVDUH
SUHVWD]LRQL OYRELHWWLYR HVSOLFLWR HUD TXHOOR GL °
LQWHUYHQWL VSHVVR ULVWUHWWL D 3VSHULPHQWD]LRQL S
FDVLVWLFD OLPLWDWD HG HOHYDWD PRUWDOLW] GHOOTLQL]

S

,Q WHPSL SLe UHFHQWL XQ PRPHQWR GL VLJQLILEFDWLYD G|
VHIJXLWR GHOOD SDQGHPLD GD &RYLG FKH KD LQFRUDJJLD
PDVVLFFLR ILQDOL]]DWR D GLIIRQGHUH XOWHULRUPHQWH JO|
SHUFRUVL GL FXUD +DQ :RQJ HW DO /D IRUWH DFFHOHU
VL g UHVD QHFHVVDULD LQ SULPR OXRJR SHU IURQWHJJLDUH
DOOH VWUXWWXUH YHULILFDWHVL QHO SHULRGR HPHUJHQ]LD
&DUU &RPH DPSLDPHQWH GRFXPHQWDWR LQ OHWWH
DVVLFXUDUH XQ DGHJXDWR PRQLWRUDJJLR GHL SDJLHQWL SX
GHWHUPLQDWH GDOOH PLVXUH GL FRQWHQLPHQWR GHOOD
LQWHUD]LRQL LQWHUSHUVRQDOL UDYYLFLQDWH FRQ L SURIH)
LO ULFRUVR D SUDWLFKH GL FRQVXOWR H PRQLWRUDJJLR D
%XVVR *RQ]DOH] H 6FDUWDVFLQL &Lz KD FRQWULEXLWR
SXEEOLFL H JOL RVVHUYDWRUL OD FRQYLQ]JLRQH FKH OH
UDSSUHVHQWLQR DQFKH LQ SURVSHWWLYD XQ SUHJLRVR VW
SURFHVVR GL 3GHORFDOL]]D]JLRQH GHOOYDVVLVWHQ]D VDQLW

SRVWHUDUR S
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3DUWHQGR GD WDOL SUHPHVVH QRQ VRUSUHQGH FKH FRHL

VWUDWHJILEFD DWWULEXLWD DOOD WUDQVL]LRQH GLJLWDOH
DIILGDWR DOOD WHOHPHGLFLQD XQ UXROR SULPDULR QHOO
5LSUHVD H 5HVLOLHQ]D 3155 FRQ OJRELHWWLYR GL FRQWL
VWUDWHJILFKH LQ WHPD GL ULRUJDQL]]D]JLRQH WHUULWRULDC
TXHVWD OLQHD GL LQYHVWLPHQWR YLHQH LQIDWWL GHVWLC
ULVRUVH GHL IRQGL HXURSHW GHOHIDRQRBPHBHLFRODUH LO
3155 FROORFD JOL LQWHUYHQWL GL WHOHPHGLFLQD DOOTYL
VWUDWHJILFD TXDOL OD &RPSRQHQWH GHOOD OLVVLRQH ¢
OXRJR GL FXUD H WHOHPHGLFLQD @ LQ FXL VRQR SUHYL
GHOOYDVVLVWHQ]D GRPLFLOLDUH H GHOOD WHOHPHGLI
FRQ SDWRORJLH FURQLFKH OD &RPSRQHQWH GHOOD OLVVLR
SDUFR WHFQRORJLFR H RVSHGDOLHUR @ FKH SUHYHGH LO UL
,QIRUPDWLYR 6DQLWDULR 16,6 OfLQIUDVWUXWWXUD St
SURJUDPPD]JLRQH GHL VHUYL]L VXOOD EDVH GHL ELVRJQL G
SFROORFDUVL GRPDQGD H RIITHUWD GHL VHUYL]L GL WHOHPHGC
*OL RELHWWLYL GHO 3155 FROORFDQR OH LQL]JLDWLYH GL W
ULOLHYR IUD OH D]JLRQL DWWH D PLJOLRUDUH OTHIILFDFLD
VDQLWDULH H DO FRQWHPSR OH LGHQWLILFDQR FRPH XQR
GHOOYDVVLVWHQ]D WHUULWRULDOH DQFKH LQ OLQHD FRQ O
SHUVHJXLUH WDOL RELHWWLYL LO OLQLVWHUR GHOOD 6DOXW
RSHUDWR OXQJR GXH OLQHH GL LQWHUYHQWR SULQFLSDOL
HPDQDUH OH RSSRUWXQH UHJRODPHQWD]LRQL GL FRQFHUW]|
GDOOYDOWUR LQGLYLGXDQGR L VRJJHWWL DWWXDWRUL GHL

$XWRQRPH H $PPLQLVWUD]LRQL GL YDULD QDWXUD ,Q SDUWL

BN

o
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L VHUYL]L VDQLWDUL UHJLRQDOL $*(1%$6 gq VRJIJHWWR DWW

FKH FROORFD OD WHOHPHGLFLQD QHOOYDPELWR GHOOTI

'o] SS}E] oo e+ vVv]S ]JP]S o

/YDSSOLFD]LRQH GHL SURJHWWL GHO 3155 g ILQDOL]]DWD
LQWHUYHQWL RUJDQL]]IDWLYL FKH VLDQR DGHJXDWL DOOH
GHILQLVFDQR LO IDEELVRJQR H HURJKLQRHWRDEUHWDPHQWH
3XU IUD PROWH GLIILFROW] OTHODERUD]LRQH GL XQD YLVLRC
OD GLIIXVLRQH GHJOL VWUXPHQWL GL WHOHPHGLFLQD gq RJJL
1HO UHDOL]]DUH WDOH SURFHVVR OH GLYHUVH FRPSRQHQWL
UXROL GLVWLQWL /D FRPSRQHQWH QD]LRQDOH g OHJDWD D
3155 FKH SHU DOFXQL YHUVL VRIIUH GL WHPSLVWLFKH GL E
SRVW TXDQGR GRYUDQQR FKLXGHUVL L SURJHWWL 8Q U:
GL GLIJLWDOL]]D]JLRQH GHO VHWWRUH VDQLWDULR g VWDWR
$*(1$6 FKH GDO HVHUFLWD DQFKH OD IXQ]JLRQH GL $JHQ]
6DQLWj 'LJLWDOH $6' HG RSHUD LQ FROODERUD]LRQH FR
7UDVIRUPD]LRQH 'LJLWDOH DWWLYDWR SUHVVR OD 3UHVLGHQ
VFRSR g GL DVVLFXUDUH VWDQGDUG XQLIRUPL QHOOfDSSOI
VDQLWj GLILWDOH IUD L TXDOL XQ UXROR FHQWUDOH DWW
6DQLWDULR (OHWWURQLFR H GHOOD 3LDWWDIRUPD 1DJLRQDO
/IDXWRULWj UHJLRQDOH g UHVSRQVDELOH GHOOH DWWLYLW,]
FLDVFXQD QHO SURSULR 6LVWHPD 6DQLWDULR 5HJLRQDOH H
SHU VFHOWH H YLVLRQL VWUDWHJILFKH SHU LO OHJDPH FRQ |
DJLHQGDOH QRQFKp SHU LO JUDGR GL PDWXULWj] FRQVHJIXL
FRPSOHVVL FRPH TXHOOL GL WHOHPHGLFLQD /H DJLHQGH VD
HVVH VWHVVH GL VWUDWHJLH GLYHUVLILEFDWH QHOOYDWW X

DSSDLRQR PHQR VRJIJHWWH DOOH IUL]JLRQL SURSULH GHL OL

(@)
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FDUDWWHUL]]JDQR SHU XQ DSSURFFLR GLQDPLFR H D GLYHU
GHOOD WHOHPHGLFLQD QHL SHUFRUVL GL FXUD
8QD UHFHQWH ULFRJQLJLRQH KD HYLGHQ]JLDWR FRPH QHOOH
DQFRUD QRWHYROL GLIIHUHQ]H QHOOYDGR]JLRQH GL PRGHOO
&LRQRQRVWDQWH LQ PROWL FRQWHVWL D]LHQGDOL
OfRELHWWLYR GL VXSHUDUH OD ORJLFD SUHVWD]JLRQDOH OH.
GL PHGLFLQD D GLVWDQ]D SHU LQVHULUH RUJDQLFDPHQWH 1
SHU SD]JLHQWL FURQLFL H IUDJLOL &RVu IDFHQGR VL LQWH
WHOHPHGLFLQD H WHOHPRQLWRUDJJLR DOOJLQWHUQR GHL
PDVVLPL]]JDQGR LO ULWRUQR GHOOJLQYHVWLPHQWR LQ WHUP
GHOOfHVSGHO BPIRHQWH ,Q WDOH VFHQDULR OD WHOHPHG!
FRPH XQD SUH]LRVD RFFDVLRQH GL FUHVFLWD SHU L VLVWHP
GHOOfLQQRYDJLRQH WHFQRORJLFD FKH SRUWD FRQ Vp PD
FDPELDPHQWR GHOOH SUDWLFKH DVVLVWHQILDOL H SHU OD S
RUJDQL]IDWLYL
,O0 SURJHWWR UHJLRQDOH GHOOD WHOHPHGLFLQD SURPRVVR
RJJHWWR GL DQDOLVL LQ TXHVWD VHGH QHOOD VXD DSSOLF
GHOOD 5RPDJQD VL LQTXDGUD QHO FRQWHVWR DSSHQD GHVF
GL GLVSRVLWLYL ,&7 GL WHOHPRQLWRUDJJLR SHU VXSHUDUH
SUHVWD]LRQL OHJDWH DOOD UHVLGHQ]D LQ DUHH GLVDJL
ULRUJDQL]]D]JLRQH GHOOfDVVLVWHQ]D WHUULWRULDOH FKH I

SHU OD JHVWLRQH GHOOH FURQLFLWj|

ixD} 0]8 uld] 1 %%o0] 1]}v 13 o0ou ]]v
S ou}v]siE PP]}
$G RJJL OfLPSLHJR GL GLVSRVLWLYL GLJLWDOL SHU PLJOLF

DVVLVWHQ]LDOL g ULFRQRVFLXWR QHOOD OHWWHUDWXUD VF
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OTLOQQRYD]JLRQH GHL VLVWHPL GL SURWH]LRQH GHOOD VDO’
YDULHJDWD GL LQL]LDWLYH GHVWLQDWH DG HVSDQGHUVL
VLIQLILFDWLYH VXOOD SURJUDPPD]JLRQH H OTRUJDQL]]D]ILRQ
, SURJHWWL SHUVHJXRQR XQD SOXUDOLWj GL RELHWWL)
ILQDOLWj] SULQFLSDOL HFRQRPLLFR RUJDQL]]DWLYH YL gq O
DOORFDWLYH SRWHQ]JLDOPHQWH FRQVHJXLELOH FRQ XQD P
FXUH JUD]LH DO PLJOLRUDPHQWR GHL IOXVVL LQIRUPDWLYL I
TXHVWD VL DJJLXQJH LO FRQWHQLPHQWR GL FRVWL GHWHUPL
GHOOH ULVRUVH XPDQH FKH GRYUHEEH SHUPHWWHUH GL D’
VLQJROL SURIHVVLRQLVWL H GL FRRUGLQDUH HIILFDFHP
SURIHVVLRQDOL 8QIYDOWUD LPSRUWDQWH GLPHQVLRQH GL F
ILQDOL]]IDWD DG DFFUHVFHUH OD TXDOLWj] FRPSOHVVLYD (
PRQLWRUDJJLR D GLVWDQ]D GHOOH FRQGL]JLRQL GHL SD]LI
RSSRUWXQLWj] GL DFFHVVR DOOH FXUH H OD SHUVRQDOL]]D]L

FRQGL]JLRQL VRIJJHWWLYH GL QDWXUD FOLQLFD H VRFLDOH Gl

, SURJUDPPL GL WHOHPRQLWRUDJJLR VL GLVWLQJXRQR LQ
LQWHUD]LRQH FRQ FXL YHQJRQR PHVVL LQ UHODJLRQH SD]L
SULQFLSDOL PDFUR FDWHJRULH ULHQWUDQR PRQLWRUDJJI
LQWHUDWWLYD LQ WHP SR/ RHD O Gl | RUZBGIBY RWIDJIJILR UHPRW
SUHYHGH XQD FRPXQLFDJ]LRQH DVLQFURQD FRQ GLVSRVLWL
JOXFRPHWUL VILJPRPDQRPHWUL H DSS PRELOL FDSDFL GL
SDJLHQWL D GLVWDQ]D DJOL RSHUDWRUL VDQLWDUL *OL LQ
PHWRGL GL FRPXQLFD]JLRQH VLQFURQD FRPH OH FRQVXOHQ
VLVWHPWRIH DQGFIRUZIMQYWRQR OD WUDVPLVVLRQH HOHWWUR
GHL SDJLHQWL H DYYHQJRQR SULQFLSDOPHQWH WUD RSHUD'

GLDJQRVL (]JH HW DO
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$O0 GL O) DOOH FLUFRVWDQ]H LVWLWX]LRQDOL SUHFHGHQWHF
UXROR VWUDWHJILFR DL SURJUDPPL GL WHOHPHGLFLQD HG
DOOYDVVLVWHQ]D WHUULWRULDOH gq VWDWD DQFKH OfHYR
FRQQHVVL DOOD UDSLGD FUHVFLWD QHOOD SUHYDOHQI]D GH(
DO AXHVWR DVSHWWR DVVXPH SDUWLFRODUH ULOHYDQ
UDJLRQH GHOOD TXRWD GL SRSROD]JLRQH FKH ULFDGH QHOOF
PROWR HOHYDWD H GHVWLQDWD D FUHVFHUH XOWHULRUP|
GHPRJUDILFKH VL FRPELQDQR FRQ LO SURJUHVVLYR VSRSRO|
UXUDOL IHQRPHQR FKH FUHD L SUHVXSSRVWL SHU FRQGL]
JHRJUDILFR H FKH UHQGH DQFRUD SL+ FULWLFD OD JHVWLRQ
FUHVFHQWH GL FRQWHVWL WHUULWRULDOL LVRODWL 'L IUR
SURJUDPPL GL WHOHPHGLFLQD H WHOHPRQLWRUDJJLR ULH
LQGLYLGXDWH GDO SURJUDPPDWRUH SHU PLJOLRUDUH OD TX!
SD]LHQWL FURQLFL VSHVVR DIIHWWL GD PXOWLPRUERVLW
HSLGHPLRORJLFR H VRFLDOH LQ HYROX]LRQH , SURJUDPPL K
VYLOXSSDQGR XQD SOXUDOLWj GL IXQ]JLRQL FRQ OfRELHWWL
GHOOH FXUH GHVWLQDWH DL SD]JLHQWL FURQLFL )UD TXH\
IRUPD]LRQH GHO SD]JLHQWH SHU SRWHQ]LDUQH OH FDSDF
FRQGLYLVLRQH WHPSHVWLYD GL LQIRUPD]LRQL PHGLDQWH
IDFLOLWD]LRQH GHO FRQWDWWR FRQ L SURIHVVLRQLVWL VDG

VWUXWWXUDWR HIROORZ XS LO PLIOLRUDPHQWR GHOOH FDL

&RPH JL] DQWLFLSDWR OfHVLJHQ]D GL WDOL D]JLRQL g SDU!

FLWWDGLQL FKH ULVLHGRQR LQ ]RQH UHPRWH FDUDWWHUL].
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VWUXWWXUH VDQLWDULH GL SURVVLPLWj] FRQ FRQVHJIJXHQWL

SD]J]LHQWL IUDJLOL FRVWDQWH PRQLWRUDJJLR H WHPSHVWLY|

~

iXx>[ Al vl ] v38](] espoo[Ju% 33} ] % E}PE
Sou ] ]v S ou}lv]s}E PP]}

,Q VHIXLWR DO ILRULUH GHOOH HVSHULHQ]H VXO FDPSR VL

DQFKH OfHVLJHQ]D GL SURGXUUH YDOXWD]LRQL GL LPSDWWR
HWHOHPRQLWRUDJJLR &RHUHQWHPHQWH FRQ WDOH RELHW)
UHJLVWUDWR QHO WHPSR XQ DXPHQWR VLIJQLILFDWLYR GHJO
GL LQL]LDWLYH UHDOL]]DWH LQ FRQWHVWL LVWLWX]LRQDOL
ORUR ,QROWUH DOOD IUDPPHQWDULHWj)] GL TXHVWD OHWWH
FKH Of{DWWHQ]JLRQH GHJOL VWXGLRVL VL g IRFDOL]]DWD VXO
WHOHPHGLFLQD SUHQGHQGR FRPH ULIHULPHQWR XQ DPSLR V
FRVWL GHOOYDVVLVWHQ]D TXDOLWj GHL SURFHVVL HVLWL G
H GHL SURIHVVLRQLVWL FRLQYROWL

7DOL HOHPHQWL VH GD XQ ODWR KDQQR DUULFFKLWR LO SDW
GDOOYDOWUR IDWLFDQR D JHQHUDUH XQ TXDGUR RUJDQLF
LQGLFD]LRQL SHU L GHFLVRUL 1RQRVWDQWH JOL VIRU]L FF
VH]LRQH VL HYLGHQ]LHUj FRPH LO FRPSOHVVR GHOOD OHWWH
DO PRPHQWR GL FRQFOXGHUH LQ PRGR LQHTXLYRFDELOH

FRPSDUDWLYDPHQWH VXSHULRUH GHL SURJUDPPL GL l
WHOHPRQLWRUDJJLR ULVSHWWR DJOL DSSURFFL WUDGL]LRQI
GHOOD FRVWR HIILFDFLD GHL SULPL

'D XQ ODWR OD YDULHWj GL HVSHULHQ]H RJJHWWR GL YDO
FOLQLFKH H WLSRORJLH GL PRQLWRUDJJLR GLVWLQWH OD U

OJLQWHJUD]LRQH GHJOL LQWHUYHQWL FRQ LO UHVWR GHOOT
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SURGXUUH HYLGHQ]H IRUWHPHQWH HWHURJHQHH FKH VH
DSSDLRQR DQFRUD QRQ FRQFOXVLYH 'DOOYDOWUR VL UL\
DQFKH LQ PHULWR DOOD TXDOLWj GL PROWH GHOOH DQDOLYV
FXL VRQR VWDWH WUDWWH OH YDOXWD]LRQL GL LPSDWWR )F
LO ULJRUH GHO GLVHJQR GL XQD TXRWD VLIJQLILFDWLYD GL
TXDOL TXDQWLWDWLYH DGRWWDWH D FXL VL DJJLXQJH OD Q

GHL SURJUDPPL ULSRUWDWD QHJOL VWXGL SULPDUL (NHODQ
IXdKo u | Jv *}eS v] ]o]S 0 *Jo GLWEDWWILWREL®

FRUVR FRLQYROJH LQ SULPR OXRJR OD UHOD]JLRQH IUD
WHOHPHGLFLQD HLO ORUR FRQWULEXWR DOOD VRVWHQ
GHL VLVWHPL VDQLWDUL 1HOOD YLVLRQH GHL VXRL SUR
EDUULHUH QHOOYDFFHVVR DL VHUYL]L OD WHOHPHGLFL
LQ JUDGR ULGXUUH L FRVWL GHOOH FXUH 7DOH RELHWYV
VHIXHQGR D GLVWDQ]D SD]JLHQWL FKH VDUHEEH YLFHYH!
UDJJLXQJHUH GL SHUVRQD QHL OXRJKL GL UHVLGHQ]D Vv
VRQR FROORFDWL LQ DUHH UHPRWH FRQ VFDUVH GRWD]I
OLPLWDWD SUHVHQ]D GL HURJRWRRILIDBHR SHUDMOIRUL VDQ
FRQVHIXLPHQWR GL WDOH RELHWWLYR q OD FDSDFLWj G
UDOOHQWDPHQWR QHO GHWHULRUDPHQWR GHOOH FRQG
SHU L SDJLHQWL FURQLFL D ULVFKLR PHGLR DOWR PHGL
PRQLWRUDJJLR H DVVLVWHQ]D D GLVWDQ]D &RVu IDFHQ
ULGXUUH OD IUHTXHQ]D GL SUHVWD]LRQL HURJDWH LQ F
GL FXUD TXDOL JOL DFFHVVL DL VHUYL]JL GL HPHUJHQ]D
RVSHGDOLHUL IDYRUHQGR DOPHQR SRWHQ]JLDOPHQWH

GHL FRVWL

TXWWDYLD QXPHURVL VWXGL HPSLULFL KDQQR DQFKH VROO!

RSSRVWR VRWWROLQHDQGR OD SRVVLELOLWj] FKH L SURJUDI
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XQD FUHVFLWD GHL FRVWL FRPSOHVVLYL GHOOYDVVLVWHQ]
GLVWDQ]D SXz LQIDWWL IDYRULUH OYDWWLYD]JLRQH GL SUHV!
OLYHOOL VRFLDOPHQWH RWWLPDOL LQ UDJLRQH GHOOD PDJJ
FRQVXOWR TXDOL OH WHOHYLVLWH FKH SRVVRQR LQQHVF
SUHVFUL]JLRQL GL GXEELD DSSURSULDWH]]D $0O0OD FUHVFLWD
GHO GLIIRQGHUVL GHL SURJUDPPL GL WHOHPHGLFLQD FRQW
DOOD GLIIXVLRQH GL GLVSRVLWLYL WHFQRORJLFDPHQWH D)
LQYHVWLPHQWL LQL]LDOL H FRVWL GL IRUPD]JLRQH VLJQLILFD
8Q SULPR HOHPHQWR GD DSSURIRQGLUH HPSLULFDPHQWH g T
GL FRPSOHPHQWDULHWj] VRVWLWXLELOLWj IUD XWLOL]J]R GHL
D GLVWDQ]D ,Q SURSRVLWR XQ UHFHQWH VWXGLR VX GDWL
GHOOD GLIIXVLRQH GL SLDWWDIRUPH GL FRQVXOWD]LRQH RQ
FRQVXPHU WHOHPHGLFLQH VXOOD IUHTXHQ]D GHOOH YLVLWEF
GL VRVWLWX]LRQH GL WDOL IRUPH GL FRQVXOWD]JLRQH ULVS
TXDQWLILFDWR QHO HYLGHQ]JLDQGR FRPH XQD TXRWD U
ULPSLD]]JL L SL* FRVWRVL DFFHVVL GL SHUVRQD PD ILQLVFD S
DJIJLXQWLYD GL GRPDQGD 'L FRQVHJXHQ]D VL GHWHUPLQD X
QXPHUR FRPSOHVVLYR GL FRQVXOWD]LRQL DJHYRODWD GI
PHGLDQWH SLDWWDIRUPD H WDOH DQGDPHQWR ILQLVFH SHL
FRVWL

/ITLQIOXHQ]D GHOOH YLVLWH D GLVWDQ]D VXOOD IUHTXHQ]D
LQ SDUWLFRODUH QHOOH FXUH SULPDULH gq VWDWD DQDOL]]I
SHU JOL 6WDWL 8QLWL *OL DXWRUL HYLGHQ]JLDQR FKH LO UL
ILQLVFH SHU DWWLYDUH QXRYH YLVLWH LQ SUHVHQ]D DQ]L
FRPSUHVD IUD VHQ]D FKH VL WURYL ULVFRQWUR GL VLJQ
PLVXUH GL HVLWR GL VDOXWH GLVSRQLELOL 8OWHULRUL H
QHWWR GHOOD FRPELQD]JLRQH GHL IHQRPHQL VRSUD GHVH
LOQFUHPHQWR GHOOH VSHVH VDQLWDULH FRPSOHVVLYH LQ PF

7o
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DO 3HUDNVOLV H *LQVEXUJ ,QROWUH &RUWH] H
VHPSUH SHU JOL 6WDWL 8QLWL FKH DOOD FUHVFLWD PDVVL
GXUDQWH LO SHULRGR GHO &RYLG ILQDOL]]DWD D FRPSHQV
LQ SUHVHQID g VHIJXLWR QHOOD IDVH GL XVFLWD GDOOD S|
GHOOH SUHVWD]LRQL D GLVWDQ]D FRQ YROXPL FKH ULPDQJR
SHU SDJLHQWL JLj WUDWWDWL DQJLFKp SHU QXRYL SDILHQW!
1HO FRPSOHVVR TXLQGL OD GLIIXVLRQH GHL FRQVXOWL D Gl
XQ LQFUHPHQWR FRPSOHVVLYR GHOOH SUHVWD]LRQL HURJ
JLXVWLILFD]JLRQH VXOOD EDVH GHO PHUR FRQWHQLPHQWR G|
LSRWL]]JDUH FKH TXHVWL SURJUDPPL SRVVDQR JHQHUDUH E}
VSHWWUR LQ SULPR OXRJR DVVLFXUDQGR OD SRVVLELOLWj G
ODWHQWH QRQ VRGGLVIDWWD GDOOH PRGDOLWj WUDGL]LRQ
GHOOD GLIIXVLRQH GL TXHVWH LQLIJLDWLYH YDQQR TXLQG
PLJOLRUDUH OD FRSHUWXUD GHOOH ULVSRVWH DVVLVWHQ]
UHODWLYDPHQWH SLe FRQWHQXWL ULVSHWWR D TXDQWR SR
LQWHJUDUH OTRIIHUWD DPSOLDQGR OH PRGDOLWj WUDGL]LRC
IXT¥% SS} ] % E}PE uu] ] S o u}v]sS}E PP]} epu] %
bv 111 vl E}v] Z
$FFDQWR DOOH LQLJLDWLYH GL FRQVXOWR D GLVWDQ]D PI
QHOOYDPELWR GHOOD WHOHPHGLFLQD KDQQR ULJXDUGDWR
PRQLWRUDJJLR D GLVWDQ]D GL SDJLHQWL DIIHWWL GD XQ DPS
FKH YDULD GL YROWD LQ YROWD LQ UHOD]LRQH DJOL RELHW\
6RWWR LO SURILOR GHOOH SROLWLFKH VDQLWDULH DVVXP
UDJJLXQJHUH XQ FRUUHWWR ELODQFLDPHQWR QHOOfLPSLH
DUULYDUH DOOD VRJOLD GL LPSLHJR HIILFLHQWH VHQID LQQ!
VSHVD &Lz q SDUWLFRODUPHQWH YHUR DQFKH DOOD OXFH C
LQQRYDIJLRQL FKH RJJL g FDUDWWHUL]IDWD GD XQD IDVH G

LQWHQVD ILQHQGR SHU DVVRUELUH ULVRUVH XPDQH H ILQDC

io
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$ WDOH SURSRVLWR g VWDWR HYLGHQ]LDWR FKH OD GLIIXVLR
SRVVDQR FRVWLWXLUH DQFKH XQ HOHPHQWR SURWHWWLYR JI
LQ JUDGR GL SUHJLXGLFDUH OD FRQWLQXLWj GHL SHUFRUVL
HVLVWH HYLGHQ]D DQFKH QRQ VSHFLILFDPHQWH OHJDWD DO
HVHPSLR )ULHGPDQ HW DO PRVWUDQR SHU JOL 6WDWL
FKH KDQQR IDPLOLDULW] FRQ OTXVR GL VWUXPHQWL GL WHO
PLQRU ULVFKLR GL ULFRYHUR RVSHGDOLHUR H DFFHVVR LQ S
VHQVLELOL DOOH FXUH DPEXODWRULDOL QHL SHULRGL VXFFH
,O0 ULVXOWDWR WURYD ULVFRQWUR SHU L UHVLGHQWL LQWHL
H SHU XQD SOXUDOLWj GL FRQGL]LRQL FURQLFKH SUHHVL
LSHUWHQVLRQH H VFRPSHQVR FDUGLDFR

6SRVWDQGRVL GD XQD SURVSHWWLYD GL FDUDWWHUH JHQHU
VRUSUHQGH FKH JOL LQWHUYHQWL VL VLDQR FRQFHQWUDW
FURQLFKH GDO PRPHQWR FKH L SDJLHQWL PDQLIHVWDQR |
FRQWLQXDWLYR H VRQR FDQGLGDWL SULYLOHJLDWL D FRQ
HOHYDWL GDOOD SRVVLELOLWj GL YHULILFDUQH FRQ UHJROD
3HU OH UDJLRQL HVSRVWH ILQR DG RUD g XWLOH GHGLFDUH
DSSURIRQGLPHQWR GHOOH HVSHULHQ]H SLe GLUHWWDPHQW
WHOHPRQLWRUDJJLR RJJHWWR GL YDOXWD]LRQH QHOOYDPEL
GHOOH SDWRORJLH FKH KDQQR JXLGDWR LO UHFOXWDPHQ

UHJLRQDOH

NIu% ve} E& ] O}
1HO FDVRVGROSRQVR FDOGHPEBHQ]D GLVSRQLELOH QRQ FF

FRQFOXVLRQL XQLYRFKH UHODWLYDPHQWH DOOTLPSDWWR VX
/ID SULPD JHQHUD]LRQH GHJOL VWXGL VXO WHOHPRQLWRULI
VFRPSHQVR VL EDVD VX SURJUDPPL LQ FXL LO FRQWUROOR

PHGLDQWH UHJRODUH H SHULRGLFR FROORTXLR WHOHIRQLFI

s o~

n
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LQL]LDOH VWXGL OLPLWDWL D SLFFROL FDPSLRQL VXJJHL
PRQLWRUDJJLR D GLVWDQ]D GHL SDJLHQWL IRVVHUR HIILFDF
FOLQLFL PLVXUDWL LQ WHUPLQL GL ULVFKLR GL PRUWDOLW
,QJOLV HW DO DPSOLDQGR OD GLPHQVLRQH GHL W
QRQ VHPSUH VL q WURYDWD FRQIHUPD GL WDOL EHQHILFL HV
HW DO
$QFKH FRQ LO SURJUHVVLYR PDWXUDUH GHOOH HVSHULHQ]F
IRUPH GL PRQLWRUDJJLR SLe VRILVWLFDWH LQ TXHVWR DPEL
XQD YDOXWD]LRQH XQDQLPH /H FDXVH GL TXHVWD LQFHUWH
OYDOWUR DO IDWWR FKH DQFKH OH UDVVHJQH VLVWHPDWLF
SL GHOOH YROWH SHU FRQVLGHUDUH IRUPH GL PRQLWRUD
DQJLFKp GL XQ VLQJROR WLSR /D YHULILFD GHOOH FRQGL]LR:
HIITHWWXDWD PHGLDQWH GLVSRVLWLYL TXDOL WHOHIRQL FHC
GL ULVSRVWD YRFDOH LQWHUDWWLYD LQ UHOD]JLRQH DL VLQ
DQFKH SLDWWDIRUPH ZHE LQ FXL L SDJLHQWL VRQR FKLDPEL
VDQLWDUL R LQILQH GLVSRVLWLYL SHU OD UDFFROWD H OI
UHODWLYL D SDUDPHWUL H VLQWRPL ,Q DOFXQL FDVL VRQR |
FRQ DOWUH VWUDWHJILH GL JHVWLRQH GHOOH PDODWWLH FL
YLVLWH GRPLFLOLDUL /H LQIRUPD]LRQL VXOOH FDUDWWHUL\
GHVFULWWH LQ PRGR VSHVVR LQFRPSOHWR QHJOL VWXGL SU
$ IURQWH GL WDOH HWHURJHQHLWj] H GL XQYDFFXUDWH]]D C
DGHJXDWD DQFKH JOL VIRU]JL GL VLVWHPDWL]]JDUH OH H\
OHWWHUDWXUD FRQ OTRELHWWLYR GL IRUQLUH VROLGH UDFF
KDQQR SHUPHVVR GL HODERUDUH LQGLFD]JLRQL XQDQLPL /¥
TXHOOD GL XQ LPSDWWR SRVLWLYR GHL SURJUDPPL GL Wt
PLJOLRUDPHQWR GHJOL HVLWL VROLWDPHQWH UDSSUHVHQMW
PRUWDOLWj HG RVSHGDOL]]D]LRIADHO H*DBEBRWW RWSBO TXDQWR

XQLYRFR DSSDUH LQIOXHQ]DWR GDOOH VSHFLILFKH PRGDOLV

BN

io
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LQ YROWD DGRWWDWH ,Q SDUWLFRODUH HPHUJH XQD JHQH
EDVDWR VX GLVSRVLWLYL DXWRPDWLFL GL UDFFROWD H LQY
GHEROH g OfLPSDWWR SHU JOL DOWUL VLVWHPL WHFQRORJLF
-DDQD $OFXQH PHWD DQDOLVL KDQQR DQFKH HYLGHQ
SRVLWLYD IUD JOL HITHWWL EHQHILFL LQ WHUPLQL GL HVLWL
WUDVPHVVL GDL SDJLHQWL FKH VHJQDOD FRPH SDUWH GHOO
GD GLIIHUHQ]H QHO JUDGR GL DGHUHQ]D DO SURJUDPPD <X
DO

,Q DJIJLXQWD DOOD WHPSHVWLYD LQGLYLGXD]LRQH GL SUREO
LQWHUYHQLUH UDSLGDPHQWH XQR GHL FDQDOL LQ JUDGR G
VDOXWH GHO SD]JLHQWH q VWDWR LQGLYLGXDWR QHOOD PDJ
SD]JLHQWL VRWWRSRVWL D PRQLWRUDJJLR *Lj QHL SULPL VW
HW DO H 6FKPLGW HW DO VL HUD HYLGHQ]LDWR
VLVWHPL GL WHOHPRQLWRUDJJLR IRVVHUR FDUDWWHUL]]DWL
DOOYDXWR PHGLFD]JLRQH H DOOH WHUDSLH IDUPDFRORJLFKH
D PHGLR OXQJR WHUPLQH

*OL VWXGL FKH KDQQR IRFDOL]]JDWR OJDWWHQ]JLRQH VXL FR
YDOXWD]LRQH FRPSOHWD GHL UDSSRUWL FRVWR HIILFDF
UHODWLYDPHQWH SLe OLPLWDWL H UHFHQWL PD DQFKH T»
XQLYRFKH $G HVHPSLR XQR VWXGLR GDQHVH UHODWLYDPF
UDSSRUWR FRVWR HIILFDFLD GHOOJDVVLVWHQ]D D GLVWDQ]
WUDGL]LRQDOH ODUJDPHQWH VRGGLVIDFHQWH QHL SD]JLHQ\
ULVSDUPL TXDQWLILFDELOL LQ FLUFD LO GHL FRVWL FRPSC
9LFHYHUVD XQ VXFFHVVLYR VWXGLR IUDQFHVH 3DWKDN HW |
VLIJQLILFDWLYH QHL FRVWL GL WUDWWDPHQWR SHU FXUH F
SDJLHQWL VHJXLWL PHGLDQWH SURJUDPPL GL WHOHPRQLWRL
VHIXLWL FRQ DSSURFFL WUDGL]JLRQDOL 3XU LQ DVVHQ]D
VLIJQLILFDWLYL LQ PHGLD LO FRQIURQWR SHUPHWWH GL ULFI

io
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GL SRSROD]LRQH ROWUH D ULVFRQWUDUH LQWHUHVVDQWL
SHULRGR ,Q SDUWLFRODUH VL HYLGHQ]LD FKH L FRVWL SHI
JUDYH FDODQR UHODWLYDPHQWH GL SLe LQ VHIXLWR DOOITDG
HITHWWL VRQR SLe IRUWL QHL SULPL PHVL SRVW DUUXROD

RVSHGDOL]]DJLRQH g PDJJLRUH

E}V }%V pul% 3] E}v] }r}e3Eus3JA
$QFKH OH HYLGHQ]H DWWXDOPHQWH GLVSRQLELOL LQ OHWMW

SURJUDPPL GL WHOHPRQLWRUDJJLFE WBRHQFRS QB XARBMIW IDD | H V
FURQLFR RVWOUR@ WIRMDQLVFRQR LQGLFD]LRQL FRQFOXVLYH
PRWLYD]LRQH SHU OD GLIIXVLRQH GL SURJUDPPL GL YHULILF
GHL SDJLHQWL DIIHWWL GD WDOH SDWRORJLD VFDWXULVFH
WHPSHVWLYDPHQWH L VHJQDOL GL DJJUDYDPHQWR SRLFKp F
SXQWXDOH RVVHUYD]LRQH GHOOH WUDLHWWRULH WHPSRUDO
GL GLVWLQJXHUH SHJJLRUDPHQWL ULOHYDQWL QHOOH FRQGL
RVFLOOD]LRQL TXRWLGLDQH +XUVW HW DO 6DQFKH] ORU
RJJL OH DQDOLVL LQ TXHVWR DPELWR ULJXDUGDQR SUHYDO!
DQFRUD GL GLPHQVLRQL OLPLWDWH VRQR VWDWH FRQGRW)
GLYHUVL H IDFHQGR ULFRUVR D PHWRGRORJLH FKH LQFOX
DUUXRODPHQWR FKH DSSURFFL FDVR FRQWUROOR HV +R HV
OLPLWD]LRQL FRQIHUPDQR OH SHUVLVWHQWL GLIILFROWj]
UHODWLYDPHQWH DJOL LQWHUYHQWL GL PRQLWRUDJJLR D ¢
%3&2 %ROWRQ HW DO $0 GL Oj GHOOD QXPHURVLWj VS
DUUXRODWL JOL VWXGL VRIIURQR DQFKH GL IRUWH HWHURJ]
HVDFHUED]JLRQH GHOOD SDWRORJLD H OD QDWXUD GHJOL L
GLYHUVLILFDWD LQ SDUWLFRODUH QHOOD GHILQL]JLRQH GHOC

RSHUDWRUL DOOH LQIRUPD]LRQL WUDVPHVVH GDL SDJLHQWL
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$OOTLQWHUQR GL XQD OHWWHUDWXUD FRVu HWHURJHQHD D
IDQQR HPHUJHUH XQ LPSDWWR VLVWHPDWLFDPHQWH SRVLWL'
LQGLFDWRUL GL HVLWR FRQVLGHUDWL .UXVH HW DO R
PDQFDQR VLQJROH LQL]JLDWLYH FDSDFL GL JHQHUDUH XQ PL
SULQFLSDOL LQGLFDWRUL FRQVLGHUDWL TXDOL ULFRYHUL |
SURQWR VRFFRUVR $G HVHPSLR VX XQ FDPSLRQH GL FLUFE
UHJLVWUDWR XQYHVDFHUED]LRQH GHOOD SDWRORJLD QHOOY
$OUDMDE HW DO ULVFRQWUDQR XQD VLJQLILEDWLYD UL
QHL SHJJLRUDPHQWL FKH FRQGXFRQR DO ULFRYHUR GRSR O
GL WHOHPRQLWRUDJJLR -HQVHQ HW DO FRQVLGHUDQR
GL PHVL PD D GLIIHUHQ]D GHOOR VWXGLR SUHFHGHQWH VI
QDWXUD FOLQLFD TXDOL SUHVVLRQH VDQJXLJQD VDWXUD
HVSLUDWRULR IRUJDWR DFFDQWR D SUHVFUL]LRQL GL DQWL]
WHOHPRQLWRUDJJLR LQ TXHVWR FDVR PRVWUD HIILFDFLD |
SUHVFUL]JLRQL H PLJOLRUDPHQWR GHOOD SUHVVLRQH VDQJX
HIITHWWL DQDORJKL LQ WHUPLQL GL VDWXUD]JLRQH H YDORUL
1HO FRPSOHVVR SHUz SXU LQ SUHVHQ]D GL YDOXWD]LRQ
VXOOfHIILFDFLD GHL VLQJROL SURJUDPPL GL WHOHPR
SUHFHGHQWHPHQWH LOOXVWUDWL UHODWLYDPHQWH D GLVF
GHOOH LQL]JLDWLYH VXJJHULVFRQR GL PROWD SUXGHQ]D VX
ULVXOWDWL UHODWLYL DL EHQHILFL GHJOL LQWHUYHQWL GL

DITHWWL GD %3&2

] s
8QIDUHD GHOOH FURQLFLW)] LQ FXL WURYDQR IUHTXHQWH
WHOHPRQLWRUDJJLR GDREKHHIXGI TR VEHWOOR LQWHQVLYR (
JOLFHPLD VL g PRVWUDWR LQ JUDGR GL ULWDUGDUH R SUHYH
WXWWDYLD OD TXRWD GL SD]JLHQWL FDSDFH GL UDJJLXQJHUH

s o~

10
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UDJJLXQJH VSHVVR OLYHOOL JLXGLFDWL DQFRUD LQVRGGL
DGHUHQ]D D VWLOL GL YLWD FRHUHQWL IUD L IDWWRUL FlI
GHOOYRELHWWLYR YL VRQR OJLQDGHJXDWR PRQLWRUDJJLR C
DL SURIHVVLRQLVWL 1DWKDQ OXRYHQGR GD WDOL Sl
WHOHPRQLWRUDJJLR FDSDFL GL IDYRULUH XQD YHULILFD Ut
WHPSR TXDVL UHDOH H L FRQVXOWL D GLVWDQ]D DWWUDYHUYV
OH WHUDSLH GL IURQWH DOOfHYROX]LRQH GHO TXDGUR FC
DSSRUWDUH EHQHILFL DL SDJLHQWL LQ WHUPLQL GL ULG]
DWWHQXD]LRQH GHOOH FRPRUELGLW|j

/H LQL]JLDWLYH LQ TXHVWYDUHD KDQQR VXELWR XQD VLJQLILF
FKH TXDOLWDWLYD /D IDVH SLRQLHULVWLFD FRPSUHVD IUL
FDUDWWHUL]]DWD GD XQ QXPHUR OLPLWDWR GL SURJUDPPL L
WUDVPLVVLRQH GL LQIRUPD]LRQL UHODWLYH DOOD JOLFHPLD
WHOHIRQLFKH R YLD ZHE $ SDUWLUH GDJOL DQQL § L SURJ
YLVWR XQ DPSOLDPHQWR QHO GLVHJQR GHOOH LQLJLDWLYH
WUDVPLVVLRQH GHL OLYHOOL JOLFHPLFL DG LQWHUYHQWL H
SDJLHQWL LQ PHULWR DJOL VWLOL GL YLWD DOOD YHULILFD ¢
GL SDUDPHWUL DJJLXQWLYL DVVRFLDWL D SRWHQ]LDOL FRP]
SUHVVLRQH H GHO SHVR 1HOOYXOWLPD IDVH L SURJUDPPL
FXUD GHO GLDEHWH KDQQR VXELWR XQIXOWHULRUH HYROX]L
LPSLDQWDELOL SHU OD WUDVPLVVLRQH DXWRPDWLFD GHL G
OYHYROX]LRQH GHL ULVFKL DVVRFLDWL DOOD SDWRORJLD H D
PRGHOOL SUHGLWWLYL GL LQWHOOLJHQ]D DUWLILFLDOH EDVTE
$QGUQqV DW DO

,Q XQD UHYLVLRQH VLVWHPDWLFD GHOOD OHWWHUDWXUD FKE
UDQGRPL]]D]JLRQH ODUFROLQR HW DO UHJLVWUDQR XQ |
QHOOYHVLWR SULPDULR UDSSUHVHQWDWR GDL OLYHOOL GL
DUUXRODWL LQ SURJUDPPL GL WHOHPRQLWRUDJJLR ULVSH

AN
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HYLGHQ]LD WXWWDYLD HIIHWWL FOLQLFDPHQWH VLJQLILEDW
GHOOD SUHVVLRQH H GHO FROHVWHUROR /'/ 3Le GL UHFHQW!
6QRVZHOO HW DO FKH UDFFRJOLH VWXGL SXEEOLFDWL |
LQ JUDGR GL FRJOLHUH OTHYROX]LRQH WHFQRORJLFD QHL GL
SLs LQFRUDJJLDQWL VXOOYTHIILFDFLD UHODWLYD GHL SURJUL
DOOYDVVLVWHQ]D FRQYHQJLRQDOH 8Q SXQWR LPSRUWDQW
OHWWHUDWXUD EDVDWH VX VWXGL GHO GHFHQQLR SUHFHGHZC
OD TXDOLWj PHWRGRORJLFD GHOOH DQDOLVL UHJLVWUDWH F
GL FRQVHJXHQ]D FUHVFH DQFKH OYDIILGDELOLWj GHOOH HY!
GHOOD OHWWHUDWXUD VHOH]LRQDWH GDJOL DXWRUL SHU
FRQVLVWHQWHPHQWH LO UDJJLXQJLPHQWR GL SLe EDVVL OL’
RJJHWWR GL WHOHPRQLWRUDJJLR ULVSHWWR D TXHOOL L
FRQYHQ]JLRQDOL /YLQGLFD]LRQH q LQ OLQHD FRQ TXDQWR V
6X HW DO GDOOD TXDOH HPHUJH FRPH SURJUDPPL GL \
HVLWL SLe IDYRUHYROL ULVSHWWR DJOL DSSURFFL WUDGL]LF
WURYD ULVFRQWUR FKH L VLVWHPL GL PRQLWRUDJJLR GD UH
LQ WHUPLQL GL HVLWL FOLQLFL ULVSHWWR DOOH WHOHYLVL
VROLWDPHQWH KDQQR FRVWL GL JHVWLRQH LQIHULRUL &RF
DQFKH LQ TXHVWR FDVR L EHQHILFL VHPEUDQR FRQFHQWUDU
GLDEHWLFL GL WLSR DQJLFKp GL WLSR H VX XQ RUL]J]JRQW
1RQ PDQFDQR HYLGHQ]H VHSSXU SLe FLUFRVFULWWH GL H\
VXOOD SRSROD]JLRQH GHL GLDEHWLFL GL WLSR HV (VPDWM}I
HW DO 1HPPHQR SHU TXHVWR JUXSSR GL SDJLHQWL VL U
JHQHUDOL]]JDWR VXL YDQWDJJL GHL SURJUDPPL GL WHOHPR

IDQGDX HW DO 7XWWDYLD YD DQFKH ULPDUFDWR F
VXO GLDEHWH GL WLSR L FDPSLRQL GL ULIHULPHQWR VRQR
,QILQH XQD UHFHQWH UDVVHJQD VLVWHPDWLFD GL &KLDUL
GLIITHUHQ]H QHJOL HVLWL IUD SD]JLHQWL GLDEHWLFL LQVHUL

A7
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SDJLHQWL FRQ DVVLVWHQ]D FRQYHQ]LRQDOH GXUDQWH LO S|
FDVR HPHUJRQR HYLGHQ]JH PROWR IDYRUHYROL SHU L
WHOHPRQLWRUDJJLR , EHQHILFLDUL GHOOYDVVLVWHQ]D D
PDUFDWD ULGX]LRQH GHOO HPRJORELQD JOLFDWD +ES$ F V|
HVLWL VHFRQGDUL TXDOL OD JOLFHPLD D GLJLXQR OofLQ
SDU]LDOPHQWH L OLYHOOL GL FROHVWHUROR 4XHVWL ULVX
LQFLGHQ]D GHL SURJUDPPL VX RUL]]JRQWL GL PHGLR EUHYH S|
VWXGL PD DQFKH FRQ OD FRQJHWWXUD FKH L YDQWDJJL
DVVLVWHQ]D D GLVWDQ]D ILQLVFDQR SHU HVVHUH SLe PDUF
GHWHUPLQDQR IRUWL OLPLWD]LRQL QHOOH RSSRUWXQLWj G
DVVLVWHQ]D LQ TXHVWR FDVR GRYXWH DOOD SDQGHPLD
,QILQH XQ DVSHWWR LPSRUWDQWH SHU LO VXFFHVVR D OXQ.
TXHOOR OHJDWR DO JUDGR GL DFFHWWD]JLRQH H VRGGLVID]L
LOQOQRYDWLYH GL LQWHUYHQWR H PRQLWRUDJJLR D GLVYWDQ]D
ODYRUR SURSULR UHODWLYR DOOD $86/ GHOOD 5RPDJQD KD V
XQ TXHVWLRQDULR GL VRGGLVID]JLRQH SHU L VHUYL]L GL WH
HURJDWL D EHQHILFLR GL SD]JLHQWL GLDEHWLFL GXUDQWH LC
DO 7TDQWR OD VRGGLVID]LRQH SHU OH TXDOLWj SHUF
SURVHJXLUH FRQ WDOH PRGDOLWj] GL DVVLVWHQ]D DQFKH
HPHUJHQ]LDOH SUHVHQWDQR OLYHOOL VRGGLVIDFHQWL H T
SRVVLELOLWj GL FRQVROLGDUH QHO WHPSR JOL LQWHUYHQW
GL VRGGLVID]JLRQH H YRORQWj GL SURVHJXLUH VL HYLGHQ]LD
FRO L SD]LHQWL SLe JLRYDOL H FRQ OLYHOOL GL LVWUX]LRQ¥

IDYRUHYROH
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dXKX] $8]1A] o0 % E}P &)
,0 SURJHWWR GL 7THOHPHGLFLQD SURPRVVR GDOOD 5+
DSSURYDWR FRQ GHOLEHUD]LRQH GHOOD *LXQWD UHJLRQDOF
LQ FRHUHQ]D FRQ OH ILQDOLWj PLQLVWHULDOL SUHYLVWH GI
FKH VL SRQH FRPH RELHWWLYR OD UHDOL]]DJLRQH GL LQL]LE
GHOOTDVVLVWHQ]D VDQLWDULD QHOOH ORFDOLW] FDUDWWH
DFFHVVR 7DOH SURJHWWR FRVWLWXLVFH XQTHVSHULHQ]D
WUDWWDPHQWR WUDPLWH VHUYL]L GL DVVLVWHQ]D PHGLFD |
SDWRORJLH FURQLFKH FKH ULVLHGRQR QHOOH DUHH LQWHU«
EDVVD GHQVLWj GL VHUYL]L ,Q UDJLRQH GHOOD FRQIRUPD
GLVWULEX]LRQH JHRJUDILFD GHL SXQWL GL RIIHUWD LQ T
SRWHQJLDOPHQWH HVSRVWL D HOHYDWH EDUULHUH QHOOYD
TXHOOH SUHYLVWH GDL /LYHOOL (VVHQ]LDOL GL $VVLVWHC
SUREOHPL LQ SDUWLFRODUH SHU OD JHVWLRQH GHOOH SDWR
/IR VFRSR JHQHUDOH GHOOfLQWHUYHQWR g TXHOOR GL PLJO
DOOJHYROX]LRQH GHOOH FRQGL]LRQL GHL SDJLHQWL FURQ
FRQWLQXR HG DFFXUDWR UHVR SRVVLELOH GDOOYJLPSLHJR G
SLe UHFHQWL HYROX]LRQL GHO SURFHVVR FKH PLUD DG |
WHOHPHGLFLQD DOOJLQWHUQR GHOOD SLe DPSLD WUDYV
GHOOTDVVLVWHQ]D OfD]LRQH VL LQVHULVFH FRHUHQWHPHQ
FROODERUD]LRQH QHOOD UHWH GHL SURIHVVLRQLVWL GHOO"

OD FRQWLQXLWj) GHL SHUFRUVL DVVLVWHQ]LDOL

"/ }vd vpd] o0 <+ I]}v] T e}v} 3] 0 EP uVvWE}R §&)] & PJ3v-1ilie]
§owu ]]Jv 1iioriiiiX Zz P]J}v u]o] rZ}u Pv W ~ 88}E /vVv}A I]}v z
KAAN Z T606rTITiX [AE TABITriTiyX

A



~< edella Ricerca

REGIONALE

Ministero " . | Y% PNC
dell'Universita ‘ | [— l. ‘ 2, e

[ RARE

&RVu IDFHQGR FL VL SURSRQH GL PLJOLRUDUH OH SUDWLFK
WHPSHVWLYD LQGLYLGXD]JLRQH GHL ELVRJQL H PHWWHQGR
VDQLWDULR GL IRUQLUH ULVSRVWH WHPSHVWLYH HG HIILFEL
SURJHWWR UHJLRQDOH VL SURSRQH GL FRQWULEXLUH D SUH
FRPSOLFDQ]JH H OD FRQVHJXHQWH QHFHVVLW] GL WUDWWDP
JUD]LH DL FRVWDQWL IOXVVL LQIRUPDWLYL WUDVPHVVL GD
GLVWDQ]D 6RWWR LO SURILOR VRFLDOH OfD]JLRQH UDSSU
FRQWUDVWR DG HYHQWXDOL GLVHJXDJOLDQ]H QHOOIYDFFHVYV

EDUULHUH OHJDWH DOOD VIDYRUHYROH ORFDOL]]D]JLRQH JHR

3X$KIEP v]i1 i]}v. 0 P «8]}v 0 % E}P §5} & P]}
/H IDVL SULQFLSDOL GHO SURJHWWR LOOXVWUDWH QHO GR
ULDVVXQWH QHL VHIJXHQWL SDVVDJJL

LQGLYLGXD]LRQH GHOOD SRSROD]JLRQH WDUJHW

YDOXWD]JLRQH GHL ELVRJQL VDQLWDUL

FUHD]LRQH GHOOD SLDWWDIRUPD WHFQRORJLFD DG

IRUPD]LRQH GHJOL RSHUDWRUL

DWWXD]JLRQH GHO SURJHWWR
/ID SRSROD]JLRQH WDUJHW LQFOXGH SD]JLHQWL DQ]LDQL DIIF
FURQLFKH VFRPSHQVR FDUGLDFR GLDEHWH H R %3&2 TXHVYV
vVXOOD EDVH GHO WHPSR QHFHVVDULR DOOYDVVLVWLWR ¢
RVSHGDOLHUH GL SULPR H VHFRQGR OLYHOOR 3HU WDOH F
FDQGLGDWL SHU OYYDUUXRODPHQWR JOL DVVLVWLWL FRQ LQC

PLQXWL GDOOH VWUXWWXUH RVSHGDOLHUH FRQVLGHUDWH
RVSHGDOL]]D]JLRQH VXOOD EDVH GHOOYLQGLFDWRUH GL VWU
XQ PRGHOOR SUHGLWWLYR FKH XWLOL]]D OH EDQFKH GDWL DF
GHOOYLGHQWLILFD]JLRQH H JHVWLRQH GHL SD]JLHQWL DG

RVSHGDOL]]D]JLRQL HYLWDELOL /RXLV HW DO
[s)
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3HU FLz FKH FRQFHUQH OYRUJDQL]]DJLRQH GHOOYRIIHUWD
WHOHPHGLFLQD q LQFDUGLQDWD QHOOH &DVH GHOOD 6D
WUDVIRUPD]LRQH LQ &DVH GHOOD &RPXQLWj VHFRQGR OH SU|
FRVWLWXLVFRQR FHQWUR GL ULIHULPHQWR SHU OH DUHH L
VWUXWWXUH VRQR YRFDWH WUD OfDOWUR DOOD JHVWLRQH
DVVLVWHQ]D GL SURVVLPLWj DQFKH LQ FRQWHVWL JHRJUDILF
JHR UHIHUHQ]LD]LRQH GHJOL DUUXRODWL JOL VWHVVL VRQF
ULIHULPHQWR FHQWUL HURJDWRUL GL VHUYL]L GL WHOHPH
GL DWWXD]LRQH GHO SURJHWWR $ RJQXQD GL TXHVWH q V
UHTXLVLWL PLQLPL VWUXWWXUDOL H IXQJLRQDOL SHU OD SL
GLVWDQ]D ,0 *UXSSR 2SHUDWLYR GHO SURJHWWR 7HOHPHGI
DOFXQL SURIHVVLRQLVWL GHOOH $86/ FRLQYROWH 00* SQHX
GLDEHWRORJL GLULJHQWL LQIHUPLHULVWLFL KD GHILQLWR
PHGLDQWH XQ GRFXPHQWR FKH FRQWLHQH OH LQGLFD]LRQ
OYHURJD]LRQH GHO VHUYL]JLR GL WHOHPHGLFLQD /D IDVH

UHJLRQDOH q GXUDWD GDO JLXJQR DO JLXJQR FRQ

LQ &G6

/ID JHVWLRQH GL SDJLHQWL FURQLFL UHFOXWDWL QHO SURJUL
FKH TXHVWL EHQHILFLQR GHOOD SUHVHQ]D GHL WHDP PXOWL
WLSLFDPHQWH FRVWLWXREMWH D QCRBLAY IMRELAHR HGL PHGLFLQ!
JHQHUDOH H GD VSHFLDOLVWL GL ULIHULPHQWR QRQFKp GH
DPEXODWRUL GL WHOHPHGLFLQD 1HO FRPSOHVVR LO SUR.
DOOYLOQWHUQR GL XQYD]JLRQH GL UDIIRUIDPHQWR GHOOD UHW
WHFQRORJLFKH GHVWLQDWD D JDUDQWLUH FRQWLQXLW]j DV\
GL FXUD SHU L SDJLHQWL DIIHWWL GD FRQGL]JLRQL FURQLFKF
FRPSRVWL GD WDEOHW FRQ EOXHWRRWK FKH VYROJH IXQ]LI

PHGLFL TXDOL ULOHYDWRUL GL DWWLYLWj ILVLFD VSLURPHYV

ld
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ELODQFH HOHWWURQLFKH $OOfDFTXLVWR q VHIXLWD OD ID\
SD]JLHQWL HR L FDUHJLYHU KDQQR TXLQGL ULFHYXWR XQ W

GLVSRVLWLYL

3HU DWWLYDUH L VHUYL]L GL WHOHPHGLFLQD q VWDWD LQWL
GHQRPLQDWD 6P#UW(YHQ SURJHWWDWD SHU UDFFRJOLHUH H
GD GLVSRVLWLYL FROORFDWL QHOOH DELWD]JLRQL GHL SD
FRPXQLFD]JLRQH VWDQGDUGL]]DWL ©6P#UW(YHQ RIIUH OD S
PRQLWRUDUH SDUDPHWUL YLWDOL GLUHWWDPHQWH GD FDVD
D GLVSRVL]LRQH H D WUDVPHWWHUOL FRQ LO WDEOHW 7DOLl
LQ DXWRQRPLD VLD FRQ LO VXSSRUWR GHL FDUHJLYHU

OHGLDQWH XQD DSS GHGLFDWD 6P#UWHYHQ FRQVHQWH OfL!
ULOHYDWL WUDPLWH L GLVSRVLWLYL HOHWWURQLFL FRPH SL
ILVLFD 6P#UW(YHQ q VWDWD VYLOXSSDWD FRPH VROX]LRQ!
SUHYHGH OD SRVVLELOLWj] GL XQ XWLOL]J]R VSHFLILFR DOO 1
ORFDOH H RSHUD WUDPLWH GDWD FHQWHU H VHUYHU GHO 6
SLDWWDIRUPD GLVSRQH GL XQ LOQWHUIDFFLD ZHE SHU FRQV X(
, GDWL VRQR UHVL DFFHVVLELOL PHGLDQWH FUHGHQ]LDOL D
QHJOL $PEXODWRUL GHOOD FURQLFLWj] H DJOL 00* FKH Q
LQIRUPD]LRQL YHQJRQR FRQVHUYDWH VXOOH SLDWWDIRUPH

FKH KDQQR IRUQLWR L GLVSRVLWLYL HLO VHUYL]LR

Ax/o % E}P SS} ] S o u}v]s}E& PP]J} v oo h~">
Z}u Pv
8QR GHJOL RELHWWLYL GHILQLWL QHOOYDPELWR GHO SURJH

YDOXWD]LRQH GHOOYLPSDWWR GHOOYDGR]JLRQH GHL GLVSRYV

GHOO1$86/ GHOOD 5RPDJQD ,Q TXHVWD VH]JLRQH VL GDUj FRQ

ld
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ULFDYDWH GDL GDWL DFTXLVLWL ILQR DG RWWREUH H GH

GL YDOXWD]JLRQH

AXAX % E} ¢} ] EEH}O u VvS}
,O0 SURJHWWR UHJLRQDOH KD UHJLVWUDWR WDVVL GL DUUX

QHOOYT$86/ GHOOD 5RPDJQD Of$]LHQGD LQ FXL PDJJLRUH g
GLVSRVLWLYL GL WHOHPRQLWRUDJJLR 4XHVWR ULVXOWDWR
LQWHJUD]LRQL QHOOJDFTXLVWR GHL NLW UHDOL]]DWH D OLY!I
GHO WHUULWRULR GHOOYT$OWD 9DO ODUHFFKLD FKH KDQQR ¢
GLVSRQLELOLWj] GHL GLVSRVLWLYL ULVSHWWR DOOYLQL]LDO!
LO WHUULWRULR LQ TXHVWLRQH

J)LQR DG RJJL g VWDWR SRVVLELOH GL DFTXLVLUH LQIRUPD]LF
WHPSRUDOH FKH YD GDO DSULOH DOOY QRYHPEUH
FRQVROLGDUVL GHOOYTLQL]JLDWLYD FL VL SURSRQH GL HVWH
QHL PHVL FKH UHVWDQR SULPD GHOOD FRQFOXVLRQH GHO
DQFKH L GDWL UHODWLYL DOOYDQQR R TXDQWRPHQR DG |
/TDUUXRODPHQWR VL q EDVDWR VXL FULWHUL GL HOHJJLELO
FKH SUHYHGHYDQR OD VXVVLVWHQ]D GL FRQGL]JLRQL GL IU
SDWRORJLH FURQLFKH OD UHVLGHQ]D LQ XQD ]JRQD LQWHUC
JHVWLUH L GLVSRVLWLYL HOHWWURQLFL GLUHWWDPHQWH
VXSSRUWR GHO FDUHJLYHU ,0 SURFHVVR q VWDWR JHVWLWR

FURQLFLWj)] VX VHIJIQDOD]LRQH GHO 00*

AXEX @E 58 E]35] Z 00 %}%}o 1]}v EEp}o §
1HL GDWL DFTXLVLWL ILQR DG RUD L SD]JLHQWL FKH ULVXO

SURJUDPPD VRQR PD SHU GL TXHVWL QRQ VL RVVHUYD

PHGLDQWH GLVSRVLWLYL SHU FXL LO FDPSLRQH GL SD]JLHQW
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YDOXWD]LRQH GL LPSDWWR q TXDQWLILFDELOH LQ XQLW,j
LQ OLQHD FRQ OD PDJJLRUDQ]D GHL FRQWULEXWL FHQVLW
ULFRJQLJLRQH QHOOH VH]JLRQL SUHFHGHQWL , NLW DWWXDO
XQ WXUQRYHU FKH KD ULJXDUGDWR FLUFD XQ WHU]JR GHL GL
WUDVIRUPD]LRQH LQ &DVH GHOOD &RPXQLW] FRLQYROWH QH
H IDQQR ULIHULPHQWR DL TXDWWUR DPELWL WHUULWRL
5DYHQQD 5LPLQL 6L YD GD XQ PLQLPR GL SDIJLHQWL DU
PDVVLPR GL *OL XRPLQL VRQR PDUJLQDOPHQWH VRYUD U|
GRQQH YV HPHGLDPHQWH SLe JLRYDQL YV
1HO GDWDVHW D GLVSRVL]LRQH QRQ g SUHVHQWH XQ IODJ FK
FURQLFD GD FXL LO SD]JLHQWH g DIITHWWR H LQ UHOD]LRQH I
SURJUDPPD 7XWWDYLD XWLOL]IDQGR LO ORGLILHG &KURQL
EDVDWR VXO SURILOR GL FRQVXPR GHL IDUPDFL ,RPPL HW
DVVRFLDUH D FLDVFXQR GHL SD]JLHQWL DUUXRODWL XQD R SL
I UD TXHOOH SHU OH TXDOL L SDJLHQWL ULVXOWDYDQR HOHJJ
GLVWULEX]JLRQH ULSRUWDWD LQ 7DEHOOD LQGLYLGXD C
SDWRORJLD ODUJDPHQWH SUHYDOHQWH WDQWR GD FRLQYRC
FDPSLRQH H LQWHUHVVDUH LO GHJOL DUUXRODWL VH FRQ

DOWUH SDWRORJLH , SDJLHQWL FKH SUHVHQWDQR SLe GL XQ
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,O 0 &'6 SUHGLFH LQROWUH LO ULVFKLR GL PRUWDOLWj]

VXOOJLGHQWLILFDJLRQH GL XQ LQVLHPH GL FRQGL]LRQI
GDOOYLQIRUPD]LRQH GHL VROL FRQVXPL IDUPDFRORJLFL /L
YDULD]LRQH GHILQLWR QHOOJLQWHUYDOOR g VWDWR
DPPLQLVWUDWLYH GHL SDJLHQWL UHVLGHQWL QHOOD UHJLR

HG q JLj VWDWR XWLOL]]JDWR LQ OHWWHUDWXUD TXDOH

FRPSOHVVLWj FOLQLFD D OLYHOOR LQGLYLGXDOH *ROLQHOO
,Q 7TDEHOOD VL ULSRUWD OD GLVWULEX]LRQH GHOOR VFRUF
GHOOD 5RPDJQD DUUXRODWL QHO SURJUDPPD GL WHOHPRQL)
XQD FRQFHQWUD]LRQH GHOOD FRPSOHVVLWj FOLQLFD QHOOH
,Q )LIXUD YLHQH SRVWR D FRQIURQWR LO SXQWHJJLR GHL
FRQ TXHOOR GHOOD SRSROD]LRQH GHL FLWWDGLQL UHVLGHQ
DQQL ,0 FRQIURQWR FRQIHUPD FKH L SDJLHQWL LQVHL
WHOHPRQLWRUDJJLR VRQR FDUDWWHUL]]DWL GD OLYHOOL

HOHYDWL ULVSHWWR DOOD PHGLD GHOOD SRSROD]LRQH UHJ
GDWR q FRHUHQWH FRQ XQD VWUDWHJILD GL DUUXRODPHC
GHOOYLQL]LDWLYD QHL SDJLHQWL IUDJLOL DIIHWWL GD FR

SRSROD]JLRQH JHQHUDOH GHJOL DQ]JLDQL
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AL LrELONG PeEvENTIN

Pazienti in carico alla Telemedicina per complessita clinica
misurata con M-CDS score
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M pazienti in carico alla telemedicina M residenti AUSL Romagna eta >=65
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/ID GXUDWD GHO SHULRGR GL RVVHUYD]JLRQH IROORZ XS SHI
FRPH GLIIHUHQ]D HVSUHVVD LQ PHVL IUD OfXOWLPD H OD S|
DOOT$PEXODWRULR GHOOD &URQLFLWj GLSHQGH LQ SUL
GHOOYDUUXRODPHQWR FKH YDULD GD LQGLYLGXR D LQGLYLC
QHO SURJUDPPD VL DJJLXQJH LO IDWWR FKH XQD WUHQWLQLCL
LO ORUR FRLQYROJLPHQWR LQ DQWLFLSR ULVSHWWR D QRYH
ULOHYD]LRQL DFTXLVLWH ILQR DG RUD /H UDJLRQL GHOOFYX\
WLSLFDPHQWH XQTLOQWHUYHQXWD GLIILFROWj] D JHVWLUH LO
SDUDPHWUL YLWDOL ,0 SDJLHQWH PHGLDQR ULVXOWD DUUX
SRVW DUUXRODPHQWR GL PHVL FRQ OD VRJOLD GHO SUL
PHVL H TXHOOD GHO WHU]R FKH VL DWWHVWD D PHVL ,0 ®
RVVHUYD]LRQH q SDUL D PHVL /D SRVVLELOLWj QHL SURYV
LQIRUPD]LRQL DOOTDQQR GRYUHEEH FRQVHQWLUH GL DO

OD GXUDWD GHO IROORZ XS GDQGR OD SRVVLELOLWj GL YDOX

RN
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VROR QHO EUHYH PD DQFKH QHO PHGLR SHULRGR /YfLQWHUD
SHULRGR GL RVVHUYD]LRQH FRVu FRPH HPHUJH GDL GDWL UL

LQ )LIXUD

Istogramma

Frequenza

0 3 [ 9 12 15 18 21 24 27 30 33 36

mesi di follow up

&IPUELIE § 0 % E]} } (}po}Aru%o o}o s} lu J((E vi ~]v u ¢]
posS]Ju ulepCE I]}v 00 % EJu ul]ep&E I]}v X

8Q DOWUR LPSRUWDQWH LQVLHPH GL LQIRUPD]JLRQL FKH gq
ULIJXDUGD OD IUHTXHQ]D H OD PRGDOLWj GL XWLOL]]R GHL G
IHOOLQWHUYDOOR WHPSRUDOH FKH YD GDO DO

GL PLVXUD]LRQL FRPXQLFDWH DJOL $PEXODWRUL GHOOD 7HOI
&RPELQDQGR GXUDWD GHO IROORZ XS QXPHUR GL SD]JLHQWL
SXz ULFDYDUH OD IUHTXHQ]D GL XWLOL]]JR PHGLD GHL GLVSR
ILIXUD ULSRUWD OD GLVWULEX]JLRQH GHOOD IUHTXHQ]D GL .
SHUFHQWXDOH IUD QXPHUR GL JLRUQL LQ FXL LO GLVSRVLWL
QXPHUR GL JLRUQL FRPSOHVVLYR GHO SHULRGR GL IROORZ X!
FRVu HVYSUHVVD g SDUL DO RYYHUR XQD PLVXUD]LRQH RJ¢

H WHU]JR TXDUWLOH ULSRUWDQR WDVVL GL XWLOL]]R GHL G
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AL LrELONG PeEvENTIN

H E LQWHUHVVDQWH QRWDUH FRPH YL VLD XQD TXR)

GL SDJLHQWL FKH XWLOL]IDQR L NLW VX EDVH SUHVVRFKp TXI

Istogramma

30
25

20

Frequenza

wn

-5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

giorni di utilizzolgiorni di follow up %

&RPH VL SXz HYLQFHUH GDOOD 7DEHOOD OH LQIRUPDI]LRQI
6P#UW(YHQ FRSURQR DWWLYLWj] VYROWH GDL SD]JLHQWL H'

SDUbDPHWUL YLWDOL HV JOLFHPLD SUHVVLRQH DUWHULRVD

1

uujv & éx@( idUb
&E «<p vi E ] dXb®
‘0] u] oxic iius
Kee]P v I]}v ~ VPU]PV THXEDO |
W e} axﬂ ioui
WE «+]}v E3 E]}- (0] O ([N No)
WE «+]}v ES E]}s ~ &E «p vi 6X6'  ioUd
d}% o ATXIETIUI

d o0 di%l}o}P] ] ]JVv(}EuU I]}v E P]*&E &

$L ILQL GHOOD YDOXWD]LRQH GYfLPSDWWR q QHFHVVDULR LC
GDO PRQLWRUDJJLR D GLVWDQ]D FRQ LQGLFDWRUL GL HVLW!
OfHYROX]LRQH GHJOL HVLWL DVVRFLDWL DOOYDUUXRODPHQ

LPSRVWD]LRQH GHO GLVHJQR GL YDOXWD]LRQH VRQR VWDW

A
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DPPLQLVWUDWLYH OH LQIRUPD]LRQL UHODWLYH DJOL DFFH
UHODWLYH DOOH RVSHGDOL]]D]JLRQL H TXHOOH UHODWLYH LC
YLVLWH DO 3URQWR 6RFFRUVR 36 VRQR VWDWH RSSRUWXQDI
GL JUDYLWj XUJHQ]D H SHU WLSRORJLD GL GLPLVVLRQH SU
GRPLFLOLR DOWUD VWUXWWXUD DVVLVWHQ]LDOH HWF« H L
DFFHVVL SHU &29,' /IH LQIRUPD]LRQL VXOOH RVSHGDOL]]D
WRWDOH GHL ULFRYHUL FKH L ULFRYHUL FODVVLILFDWL FRPF
SURSRVWD $&83DCFOD IRU +HDOWKFDUH O5HVHDUFK DQG 4XD

KWWSV TXDOLW\N\LQGLEDWRUV DKQFKHRYQPHXHWXWRHRD S RL

VL FRQVLGHUD VLD LO QXPHUR FRPSOHVVLYR FKH TXHOOR G
,QILQH VRQR VWDWL SUHVL LQ HVDPH JOL DFFHVVL DOOH

YLVLWH ULDELOLWD]JLRQH HVDPL GL ODERUDWRULR WHUDS|

3HU L SDJLHQWL FRLQYROWL WDOL LQIRUPD]LRQL VRQR VWD
SHULRGR GL IROORZ XS 3HU FLDVFXQ SDJLHQWH DUUXRODW
LQIRUPD]LRQL VXL PHGHVLPL LQGLFDWRUL GL HVLWR DQFKH
SHULRGR SUH DUUXRODPHQWR GHOOD GXUDWD GL PHVL

FRVWUXLUH XQD EDVH GDWL FKH SHUPHWWD GL FRQIURQWDU|

LOQFOXVLRQH QHO SURJUDPPD GL PRQLWRUDJJLR

/H DQDOLVL SUHOLPLQDUL LQGLFDQR XQD YDULD]JLRQH VLJQ
FRQGL]JLRQDWD GL DFFHVVR DOOH VWUXWWXUH GL 3URQWR 6F
H TXHOOR FKH VHJXH OJDUUXRODPHQWR /D GLIIHUHQ]D q SEC
FRGLFL GL JUDYLWj SL» HOHYDWD 5RVVR $UDQFLRQH H *LDC
DQDORJKL PLJOLRUDPHQWL SHU L FRGLFL GL PLQRUH JUDY
/ITHYLGHQ]D q FRQIHUPDWD DQFKH HVFOXGHQGR JOL DFFHV
FRQVLGHUD OD VFRPSRVL]LRQH SHU SDWRORJLH VL SXz HYLC

JXLGDWL HVVHQ]LDOPHQWH GDL SDJLHQWL DIIHWWL GD SURE
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LQ FXL SUHYDOJRQR GLDEHWH H SUREOHPL UHVSLUDWRUL
YDULD]JLRQL DQFKH VH YD FRQVLGHUDWR FKH TXHVWL XOV

QXPHURVL FRPH LOOXVWUDWR QHOOD 7DEHOOD

1HO FRQIURQWR IUD SHULRGR SUH H SRVW DUUXRODPHQWR
ULFRUVR DOOH VWUXWWXUH QRQ VROR SHU OH HPHUJHQ]H P
JITHYLGHQ]D q FRHUHQWH VLD FRQVLGHUDQGR LO QXPHUR
UHVWULQJHQGR OYDQDOLVL DJOL DFFHVVL FODVVLILEDWL FR
L ULVXOWDWL DSSDLRQR UREXVWL DOOTLQFOXVLRQH HVFOX!
1RQ VL UHJLVWUDQR LQYHFH GLIIHUHQ]H QHO FRQIURQWR S

SHU FLz FKH ULJXDUGD OH SUHVWD]LRQL DPEXODWRULDOL

AXSXSUE] cAlJopu% %] o0 A opd I]}v ] Ju% 35}
, ULVXOWDWL LOOXVWUDWL QHOOD VH]JLRQH SUHFHGHQWH UL
ILQDOL]]DWD D YDOXWDUH OfLPSDWWR GHOOYDGHVLRQH DO
L SDJLHQWL GHOOD $86/ GHOOD 5RPDJQD /H SULPH HYLGHC
VHPEUDQR LQGLFDUH XQ PLJOLRUDPHQWR VX HVLWL OHJD)
VDQLWDULH QHOOD IDVH GL IROORZ XS UHJLVWUDQGR XQD U

OH HPHUJHQ]H JUDYL FKH SHU L ULFRYHUL RVSHGDOLHUL

,O SURJUDPPD GL ODYRUR GHL SURVVLPL PHVL SUHYHGH G
YDOXWD]JLRQH VHIJXHQGR GXH GLUH]LRQL /D SULPD VL Sl
FRQVROLGDUH OD EDVH LQIRUPDWLYD LQVHUHQGR SHU L
SURJUDPPD DQFKH L GDWL UHODWLYL DOOYDQQR &RQVLC
GHO SHULRGR GL IROORZ XS SHU OH RVVHUYD]LRQL DWWXDC
PHVL OfMLQVHULPHQWR GL XQ XOWHULRUH DQQR GL GDWL

UDGGRSSLDUH OfRUL]IRQWH GL RVVHUYD]LRQH SHU LO SD]L}

[ls)
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FKH QXRYL NLW YHQJDQR DJJLXQWL D TXHOOL DWWXDOPH!

GLPHQVLRQH GHO FDPSLRQH VX FXL HITHWWXDUH OD YDOXWD

20WUH DG HVWHQGHUH WHPSRUDOPHQWH OYRUL]JJRQWH GL R\
VL LQWHQGH LQWURGXUUH DSSURIRQGLPHQWL VRVWDQ]LDOL
GHOOH PHWRGRORJLH XWLOL]]DWH 8Q SULPR SDVVR FRQVLV
IlUD HVLWL SUH H SRVW DUUXRODPHQWR VYLOXSSDQGR
LOWURGXFHQGR FRQWUROOL D OLYHOOR LQGLYLGXDOH HV |
GL ULVFKLR EDVDWR VX 0 &'6 VFRUH LQWHQVLWj GL XVR C
DFFHVVL DOOH SUHVWD]LRQL HWF« ,Q DIJILXQWD DVSHWWRF
GL LQWHJUDUH OD EDVH GDWL FRQ OfHVWUD]JLRQH GL XQ JUX
DQDORJKH D TXHOOH GHL SD]LHQWL WUDWWDWL FKH IXQJD G
LO JUXSSR GL FRQWUROOR VL SURFHGHUj D ULOHYDUH FDUDV
VHUYL]L SHU XQD ILQHVWUD WHPSRUDOH VXIILFLHQWHPHQWF

FKH SUHFHGH OTDUUXRODPHQWR FKH LO SHULRGR GL IROORZ

8QD YROWD RUJDQL]]JDWR LO GDWDVHW QHO PRGR VRSUD Gl
VYLOXSSDUH XQYDQDOLVL HFRQRPHWULFD GL 'LIIHUHQF
HYHQWXDOPHQWH DSSOLFDQGR WHFQLFKH GL SURSHQVLW\ VF
GHO SURJUDPPD FKH YHGH XQ DUUXRODPHQWR GLIIHULWR ¢
GLYHUVL GDUj OD SRVVLELOLWj GL XWLOL]]JDUH PHWRGL UHFH
'’V SHU UDIIRU]JDUH OYLGHQWLILFD]JLRQH GHOOfTHIIHWWR
SDUWHFLSD]LRQH DO SURJUDPPD GL PRQLWRUDJJLR 4XHVWF

QHO SURVHJXR GHO SURJHWWR "$5(
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