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Abstract

Obesity requires structured and coordinated surveillance, because clinical, anthropometric, behavioural, technological, and
epidemiological information is often collected in fragmented systems. In Italy, data on obesity and its comorbidities are
distributed across registries, observational studies, and local institutional initiatives. This fragmentation limits longitudinal
monitoring, national comparability, and the development of data-driven tools for prevention, diagnosis, and clinical manage-
ment. This paper presents the conceptual proposal of OBESI-NET (Osservatorio Basato su Ecosistema Sanitario Digitale
di Intelligenza Artificiale per I’Obesita—NETwork Nazionale). OBESI-NET is proposed as a national software ecosystem
intended to connect Italian Society of Obesity clinical centers, healthcare professionals, and artificial intelligence engineering
groups. The proposed infrastructure would support the standardized collection, secure integration, and analysis of heterogene-
ous data. These data include clinical, behavioural, anthropometric, imaging, wearable sensor, and, in future developments,
multi-omics data. The expected contribution of OBESI-NET is not the presentation of an already implemented system, but
the definition of a national model for obesity-centerd digital surveillance and Al (Artificial Intelligence)-supported preci-
sion medicine. Compared with existing digital obesity projects and registries, the proposal emphasizes integration within
routine clinical practice and coordination through SIO (Societa italiana dell’Obesita) centers. It also emphasizes longitudinal
real-world data collection, multimodal data integration, and privacy-preserving approaches, such as federated learning. If
implemented and validated, OBESI-NET could provide a framework for epidemiological monitoring, clinical research,
treatment stratification, and public health planning in obesity care.

Level of Evidence: Level V, expert opinion and conceptual project proposal.

Keywords Obesity - Artificial intelligence - Italian Network - Precision medicine

Introduction

Obesity is a major global public health challenge, with prev-
alence more than doubling since 1990. It is associated with a
substantial burden of non-communicable diseases, including
diabetes, cardiovascular disease, and other chronic condi-
tions [20, 40, 45]. In Italy, according to the latest ISTAT
(Istituto nazionale di StATistica) survey in 2025, 46.4% of
the population over 18 is overweight [27]. Although this
figure appears relatively stable, the same report indicates
that obesity has increased over the last decade, from 9.8% to
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11.6%. Men are more affected than women, with 55.1% of
men and 38.2% of women affected by overweight or obesity
[31]. The increase in obesity is clinically relevant, because
obesity is a chronic disease associated with multiple comor-
bidities, complications, and healthcare costs [3, 4].

The clinical problem is not limited to prevalence. Obesity
management requires longitudinal information on clinical
status, anthropometric measures, behavioural factors, treat-
ments, outcomes, and comorbidities. In future developments,
imaging, wearable-sensor data, and omics information may
further enrich this characterization. However, these data are
often collected in fragmented systems, including registries,
observational studies, electronic health records, and local insti-
tutional initiatives. This fragmentation limits national com-
parability, long-term follow-up, treatment stratification, and
the evaluation of interventions in routine clinical practice. For
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this reason, obesity requires a coordinated infrastructure able
to transform routine clinical activity into structured real-world
evidence [29, 36, 43].

Artificial intelligence represents a possible methodologi-
cal response to this need, because obesity-related data are
heterogeneous, high-dimensional, and longitudinal. Machine
learning and multimodal Al can support the integration of
different data sources, the identification of patient subgroups,
the prediction of risk trajectories, and the development of
decision-support tools. In this perspective, Al is not proposed
as a generic technological addition, but as a tool to address
specific limitations of fragmented and heterogeneous data
collection. At the same time, Al should not be considered a
stand-alone solution. Its clinical usefulness depends on data
quality, representativeness, external validation, interpretability,
bias assessment, clinician oversight, and integration into exist-
ing care pathways [42].

Deep phenotyping may contribute to this framework by
combining clinical manifestations with molecular, behav-
ioural, and technological data. Such integration could support
more precise patient stratification and, in selected contexts,
more personalized obesity management. Nevertheless, the
transition from deep phenotyping to personalized treatment
remains challenging. It requires robust longitudinal datasets,
standardized variables, prospective validation, and evidence
that phenotype-based models improve clinically meaningful
outcomes. The UK Biobank experience illustrates how large-
scale, well-organized biomedical data infrastructures can
enable advanced data-driven research. For example, large pro-
teomic analyses in the UK Biobank have shown the potential
of linking structured biological information with genetics and
health outcomes [38]. In the present manuscript, this example
is not intended as a direct model for obesity care. Rather, it
motivates the need for an obesity-specific Italian infrastructure
capable of connecting standardized longitudinal data collec-
tion with Al-supported analysis.

On this basis, OBESI-NET is proposed as a national soft-
ware ecosystem for obesity-centerd monitoring and compre-
hensive management. Its aim is to integrate clinical centers,
healthcare professionals, and Al engineering groups within
a shared framework for longitudinal real-world data collec-
tion, multimodal analysis, and privacy-preserving model
development. The following section, therefore, focuses on
existing digital platforms, registries, and Al-supported ini-
tiatives in obesity and metabolic disease, in order to clarify
the specific gap addressed by OBESI-NET.

Scientific background
In this section, an overview of the current most impor-

tant projects on data management, storage and Al-guided
analysis in the field of obesity research are considered. The
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projects are selected on the basis of their relevance to the
field of obesity in relation to artificial intelligence. Particular
emphasis is placed on Al-supported data collection during
patient treatment. Specifically, the selection focused on the
most recent projects identified through official platforms,
such as CORDIS and ClinicalTrials. This was done in order
to ensure the use of reliable and up-to-date sources. For
each project, a brief description is given. Particular focus
is placed on multicentric data sourcing, the creation of Al-
guided digital platform, artificial intelligence applications,
and heterogeneous data collection. The projects are subdi-
vided into 2 broad categories on the basis of geographic area:
European and Extra-European projects. Some projects have
been completed, whereas others are still ongoing. Note that
particular attention is given to pediatric obesity. This repre-
sents a specific focus for some of them. As regards European
projects“Big data against childhood Obesity” [17], or briefly
BigO, is an international, multicentric project on pediatric
obesity. An interactive data platform has been developed to
collect and compare heterogeneous data about 3,700 chil-
dren. These data come from 33 schools and 2 clinics across
5 European countries (Greece, Sweden, Ireland, Spain and
the Netherlands) [16, 18]. The “NoHoW protocol” is a mul-
ticentric project aimed at testing the effectiveness of a digital
toolkit comprising wearable devices for long-term weight
loss maintenance (WLM). It is primarily a digital interven-
tional trial on weight maintenance, not a national clinical
surveillance/research infrastructure [33]. “BIO-STREAMS"
[25] is an European ongoing project. It aims to create a large,
multinational database on pediatric obesity, use Al to pre-
dict risk, and test whether these models can help clinicians.
Another outcome explicitly defines it as a project aimed at
developing a digital platform for the prevention and treat-
ment of obesity in children and adolescents. Furthermore, a
related trial is described as a multicenter study. It includes a
mobile app and personalized recommendations in six Euro-
pean countries [44]. "GroHealth W8Buddy" is a digital plat-
form delivering Specialist Weight Management Services. It
uses structured data collection via app-based tools integrated
into clinical pathways. It enables large-scale remote support.
It combines monitoring, patient engagement, and real-world
data acquisition across multiple NHS (National Health Ser-
vice) centers. However, despite its scalability and clinical
integration, W8Buddy seems to be a specialized digital ser-
vice. It does not seem to be a comprehensive national infra-
structure for research, epidemiological surveillance, or fed-
erated Al-driven analysis [15, 24]. As regards non-European
projects,“International Weight Control Registry (IWCR)”
[6] is a structured research registry. It is designed to collect
heterogeneous data on weight loss and maintenance across
diverse populations. It integrates demographic, behavioral,
psychological, environmental, and objective clinical meas-
ures. This supports a precision-oriented approach to weight
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management. With a multicountry perspective, it follows a
large and diverse cohort to investigate determinants of suc-
cess and inform interventions. However, IWCR functions
as an international research registry rather than a nation-
ally integrated platform embedded within routine clinical
practice [32]. “China Diabetes Registry by Metabolic Man-
agement Center (CDR-MMC) [5]. The project describes
a nationwide network based on a prospective, multicenter
database supported by an internet health platform. This
enables large-scale data collection and big-data analysis for
standardized management pathways. It aims to harmonize
clinical practices through unified protocols and structured
data integration across centers. This supports epidemio-
logical research and longitudinal monitoring. However, no
specific component is dedicated to obesity-focused artifi-
cial intelligence. The primary focus remains on metabolic
diseases, particularly diabetes, rather than obesity as a cen-
tral condition. This is true even if there is a relationship
between obesity and diabetes as shown in [34]. “Hong Kong
Diabesity Register & integrated care trial” [7] is an ongoing
project using a multicenter framework. This framework inte-
grates a structured registry with digital disease management
tools to support longitudinal care of patients with diabesity
(diabetes+obesity). It combines systematic data collection
with an e-health platform and interdisciplinary interventions.
This enables coordinated and personalized management
across sites. However, the project primarily targets com-
bined diabetes and obesity management. It does not estab-
lish a comprehensive, national-level platform specifically
dedicated to obesity research, surveillance, or large-scale
integrated infrastructure. Artificial intelligence is limited to
a chatbot for patient interaction and support, without the use
of predictive modeling, advanced data analysis, or decision-
support systems within the overall framework.

Aim

Obesity can be characterized as an epidemiological phenom-
enon with a high degree of complexity. It shows heterogene-
ity by age, sex, and generational cohort. Behavioral, socio-
economic, and clinical factors are additional dimensions. It
increases with age, with a structural difference in the evolu-
tion of the phenomenon between males and females. It also
shows a cohort effect that disproportionately affects more
recent generations. This suggests a progressively earlier
onset of disease burden and a gradual worsening over time
[26]. These findings are consistent with those reported by
the World Health Organization [45] and large global stud-
ies. These sources classify obesity as a chronic disease with
heterogeneous etiology. Social and economic inequality are
contributing factors to its onset. Obesity also impacts the

healthcare system with significant consequences through its
associated comorbidities [20].

In this context, the proposed OBESI-NET project aligns
with the statistical evidence by proposing a paradigm shift
compared to traditional models of surveillance and clini-
cal management. The development of an integrated national
platform will enable the elimination of the current fragmen-
tation of information. This will be achieved by collecting
and analyzing epidemiological, clinical, anthropometric,
and behavioral data from a longitudinal and multiregional
perspective. This approach addresses the empirically estab-
lished need for continuous and adaptive monitoring of
chronic conditions, such as obesity and related comorbidi-
ties [29].

A key aspect of OBESI-NET will be the investigation
of treatments for individuals with obesity. This is in line
with the growing development of innovative interventions,
including pharmacological approaches. The platform will
allow particular attention to effectiveness, safety, and adher-
ence to control standards of intervention strategies for each
of the integrated clinical and behavioral components. This
is fully aligned with current scientific and regulatory guide-
lines. These guidelines have begun to recognize the value
of digital, observational data and “real-world evidence” as
a complement to randomized clinical trials, particularly for
evaluating effectiveness in routine clinical practice [36, 43].

Despite the high technological content of the project, the
human factor remains fundamental. The clinical observatory,
at the core of the project, will involve a national network
of physicians. These include nutritionists, endocrinologists,
general practitioners, and specialists. It will collect informa-
tion through digital tools, both desktop and mobile. This
collaborative model will enable the transformation of rou-
tine clinical activity into a structured source of high-quality
data. It will reduce the gap between clinical practice and
research. The literature documents how the use of point-
of-care digital tools improves the timeliness, accuracy, and
standardization of data collection. At the same time, these
tools improve the engagement of healthcare professionals
in the epidemiological surveillance process. Al engineering
teams will ultimately be able to use “big data” to train deep
learning algorithms. This will enhance analyses, predictions,
and outcome evaluations while also strengthening the physi-
cian—patient relationship [42].

An additional element of paramount importance for com-
pliance with regulatory requirements on data protection
will be the adoption of federated learning architectures. In
OBESI-NET, clinical and sensitive data will remain locally
stored at the centers in Milan and Palermo. Artificial intelli-
gence algorithms will be transferred, trained, and updated in
a distributed manner. The entire process will be supervised
by SIO centers, which will oversee the procedures adopted
for the implementation of individual tasks. This approach
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will enable the development of robust and generalizable
predictive models without the need to centralize data. It
will significantly reduce privacy risks and ensure compli-
ance with the GDPR (General Data Protection Regulation).
Numerous studies demonstrate that federated learning rep-
resents an effective solution for the collaborative analysis of
healthcare data. It also maintains high standards of security
and statistical reliability [30, 35].

From an organizational perspective, OBESI-NET will
include the activation of two reference sites. One will be
based on Milan and the other in Palermo. Their responsibil-
ity will be to coordinate data collection and analysis at the
national level. This choice is driven by both logistical and
scientific considerations. On one hand, it will enable cov-
erage of geographic areas with different sociodemographic
and epidemiological profiles. On the other, it will allow
comparative analyses and studies on geographic variability.
This is a crucial element in understanding health inequalities
associated with obesity.

The Palermo unit will be based on the Human—Machine
Interaction Laboratory. It has developed significant exper-
tise in integrating Artificial Intelligence within the DICOM
(Digital Imaging and COmmunications in Medicine) stand-
ard. In this context, it has designed a framework capable of
extending a DICOM Information Object Definition (IOD)
to accommodate the weights of a deep neural network. This
approach partially addresses one of the major challenges in
biomedical Al applications, namely, data security. Specifi-
cally, the IODeep framework enables the automated analysis
of medical images and biomedical data directly within hos-
pital PACS (picture archiving and communication system)
servers [8]. Furthermore, the adoption of such a framework
supports the implementation of Federated Learning para-
digms. It centralizes the model while preserving the original
data distribution, thus avoiding data sharing across insti-
tutions [1]. The multidisciplinary nature of the group has
also fostered the development of expertise in the domains
of Drug Discovery and Drug Repurposing. This expertise
is based on the design of neural network architectures and
graph-based explainability methodologies aimed at inves-
tigating molecular substructures involved in bioactivity
mechanisms [9]. In addition, the group has acquired substan-
tial experience in the application of Large Language Mod-
els (LLMs). This experience is particularly related to the
implementation of retrieval-augmented generation (RAG)
systems to support diagnostic and clinical decision-making
processes, as well as the analysis of scientific literature [37].
These activities constitute the core business of the academic
spin-off BIOGEN-IA s.r.1., which operates in the artificial
intelligence market with a focus on advancing technological
innovation in the biomedical field.

The Milan unit will be hosted at the Humanitas AI Center.
This is a research center dedicated to the development and
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application of artificial intelligence in healthcare at the
IRCCS Humanitas Research Hospital. The center brings
together a multidisciplinary team composed of physicians,
data scientists, engineers, bioinformaticians, and digital spe-
cialists. These professionals collaborate to develop innova-
tive solutions aimed at improving the quality of care and the
efficiency of clinical processes.

Embedded within an integrated ecosystem that includes
hospital, research center, and university, the AI Center oper-
ates according to a translational medicine approach. In this
approach, scientific research and technological development
are closely aligned with clinical practice. This environment
enables the development and validation of advanced arti-
ficial intelligence models based on large-scale clinical,
genomic, and imaging data. These models support diagno-
sis, improving patient stratification, and personalizing treat-
ments [11]. The center’s activities include the development
of machine learning and deep learning algorithms, the analy-
sis of clinical and omics data, and computer vision applica-
tions for medical image analysis. They also include the use
of natural language processing techniques on healthcare data
[2, 14]. Through these technologies, the AI Center aims to
contribute to the advancement of predictive and personalized
medicine, enhancing care pathways and supporting clinical
decision-making [39].

Train (https://www.train-ai.eu/) is a spin-off of the Al
Center at IRCCS Humanitas Research Hospital. It was
founded in 2023 with the objective of fostering innova-
tion in clinical trials and personalized medicine through
the use of generative artificial intelligence. The company
develops advanced Al models for synthetic data genera-
tion [10]. It also works on the creation of patient digital
twins and the design of innovative solutions for the man-
agement and optimization of clinical activities [28]. These
technologies enable the acceleration of biomedical research
and the improvement of clinical trial design. They also sup-
port increasingly personalized treatment strategies. Train’s
main competitive advantage lies in its close integration with
the clinical and scientific environment of Humanitas. This
allows for the development and validation of AI models on
real-world data with the direct involvement of clinicians and
researchers. This approach ensures strong scientific founda-
tions and rapid translation of technological innovations into
clinical practice.

The Humanitas Al Center and Train also participate in
the European project SYNTHIA—Synthetic Data Genera-
tion Framework for Integrated Validation of Use Cases and
Al Healthcare Applications. The project is funded under
the Innovative Health Initiative (IHI) of Horizon Europe
[https://www.ihi-synthia.eu/]. The project brings together
more than thirty partners, including academic institutions,
hospitals, technology companies, and pharmaceutical indus-
tries. Its aim is to develop advanced tools for the generation
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and validation of synthetic data in healthcare. SYNTHIA
seeks to establish a federated platform capable of generating
realistic and multimodal synthetic datasets. These include
clinical, genomic, medical imaging, and digital device data.
The platform also preserves patient privacy [12]. The project
also develops methodologies to assess the quality, safety,
and applicability of synthetic data. These methodologies
are intended for medical research and Al system develop-
ment [13]. The technologies developed within the project
are validated across multiple clinical domains, including
solid and hematological cancers, neurodegenerative dis-
eases, and type 2 diabetes. The objective is to demonstrate
the potential of synthetic data to accelerate clinical research,
enhance personalized medicine, and facilitate secure health
data sharing at the European level. The relationship between
the Humanitas Al Center and the European Society for Arti-
ficial Intelligence in Health (ESAIH) is further strengthened
by the institutional connection provided by Victor Savevski.
He serves as Director of the Al Center and Chief Innova-
tion & Partnerships Officer at Humanitas while also acting
as President of ESAIH. This dual role provides a natural
interface between Humanitas’ translational research activi-
ties and ESAIH’s broader European mission of promoting
responsible, clinically relevant, and evidence-based artifi-
cial intelligence in healthcare. Among the recent studies co-
authored by Savevski, the work reported in [19] investigates
the use of Al-generated synthetic data to improve the design
and efficiency of surgical clinical trials, whereas the study
presented in [41] demonstrates the application of natural lan-
guage processing to identify patients potentially affected by
inflammatory rheumatic diseases from unstructured emer-
gency department clinical notes.

Organizational model for implementation

The implementation of OBESI-NET should be supported by
an organizational model capable of translating the proposed
digital infrastructure into routine clinical practice. Since
obesity is a chronic and multifactorial condition, the effec-
tiveness of the platform will depend not only on technologi-
cal development, but also on the ability of healthcare organi-
zations to coordinate professionals, procedures, data flows,
and patient follow-up over time. Therefore, OBESI-NET
should be conceived as a socio-technical infrastructure, in
which digital tools, clinical responsibilities, organizational
processes, and patient engagement are developed together.
Recent Italian experiences on integrated care provide
useful indications in this direction. Giusti et al. described
an organizational model developed to integrate health and
social care resources and ensure continuity of care for frail
individuals aged 65 years or over [23]. Although this expe-
rience was not focused on obesity, it is relevant, because it

shows that the management of chronic and complex condi-
tions requires coordinated pathways, shared responsibilities,
and integration between different care settings. In the context
of OBESI-NET, this perspective supports the need to define
clear operational links between specialist care, territorial
services, and longitudinal monitoring activities.

A second organizational dimension concerns the abil-
ity of healthcare institutions to make complex procedures
understandable, accessible, and usable for both professionals
and patients. Giusti et al. discussed Organizational Health
Literacy as a tool supporting the implementation of complex
regulatory and organizational changes in the Italian health-
care context [21]. This concept is particularly relevant for an
Al-supported infrastructure, such as OBESI-NET. The use
of digital platforms, predictive models, and risk stratifica-
tion tools requires clear communication about data collec-
tion, consent procedures, clinical meaning, limitations of
algorithmic outputs, and the role of professional judgement.
Organizational health literacy may, therefore, contribute to
improving the acceptability, transparency, and appropriate
use of the platform.

The third relevant aspect is professional training. Giusti
et al. analysed the role of Italian healthcare professionals
in supporting organizational and digital reforms within the
National Healthcare System, emphasizing the importance
of professional involvement, multidisciplinary collabora-
tion, and the development of new competencies [22]. For
OBESI-NET, this implies that implementation should be
accompanied by structured training activities. These activi-
ties should address not only the clinical management of
obesity, but also digital data collection, data quality, pri-
vacy protection, real-world evidence, artificial intelligence
literacy, bias recognition, and the clinical interpretation of
predictive outputs.

From this perspective, the organizational model should
include shared protocols, local implementation responsibili-
ties, multidisciplinary coordination, continuous training, and
feedback mechanisms from clinicians and patients. These
components are necessary to prevent the platform from
remaining a purely technological proposal. They may also
support its progressive adoption as a sustainable, clinically
meaningful, and ethically robust infrastructure for obesity
monitoring and management.

Conclusions

OBESI-NET is presented in this paper as a conceptual
project proposal for a future Italian national infrastructure
dedicated to obesity monitoring and comprehensive man-
agement. The proposal is grounded in the current evidence
on obesity as a chronic, heterogeneous, and multifactorial
disease associated with major clinical, social, and economic
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consequences. In this context, OBESI-NET is conceived
as a coordinated framework aimed at integrating epidemio-
logical observation, clinical participation, real-world data
collection, and distributed artificial intelligence.

Several digital platforms, registries, and multicenter pro-
jects, like those in Sec.Scientific background, have already
explored data collection, remote monitoring, or Al-sup-
ported analysis in obesity and metabolic disease. However,
many of these initiatives are limited to single clinical objec-
tives, interventional trials, or infrastructures that are not spe-
cifically designed as national obesity-centerd surveillance
systems embedded in routine clinical practice. The expected
contribution of OBESI-NET is, therefore, the definition of
a national model that combines SIO-based clinical coordi-
nation, longitudinal real-world data collection, multimodal
data integration, federated learning, and Al-supported preci-
sion medicine within a single planned ecosystem.

The main strength of the proposed framework is its obe-
sity-centerd and national perspective. Unlike many exist-
ing registries or digital weight-management initiatives,
OBESI-NET is conceived as an infrastructure specifically
dedicated to obesity and its comorbidities. The proposal also
benefits from multidisciplinary expertise, including clini-
cal nutrition, obesity medicine, biomedical artificial intel-
ligence, DICOM-based data integration, federated learning,
synthetic data generation, and translational medicine. These
elements may provide a basis for future epidemiological
surveillance, clinical research, treatment stratification, and
public health planning.

The main limitation is that OBESI-NET has not yet been
implemented. Therefore, this paper does not report technical
deployment, prospective patient recruitment, clinical out-
comes, validation studies, or measured effects on health-
care processes. The proposed infrastructure should be inter-
preted as a conceptual and methodological framework rather
than as an operational platform. Future work will need to
address feasibility, interoperability with existing electronic
health records, data governance, sustainability, clinician
engagement, patient recruitment, and multicenter valida-
tion. Moreover, any Al-based model developed within the
OBESI-NET framework will require external validation,
bias assessment, transparency, and clinical interpretability
before being used in decision-support scenarios.

In summary, this paper does not claim that OBESI-NET
is already available or clinically validated. Rather, it defines
the rationale, expected architecture, strengths, limitations,
and potential contribution of a future national Al-supported
infrastructure for obesity monitoring and precision medi-
cine. If implemented and validated, OBESI-NET could sup-
port more coordinated surveillance, research, and decision-
making in obesity care while contributing to sustainable and
innovation-oriented public health policies.

@ Springer

Author contributions O.G. and R.V wrote the main manuscript text
S.C. and R.P. wrote the information about the Palermo unit V.S., S.D
and M.B.M.R. wrote the information about the Milan unit S.B. and
M.M. as Subject-Matter Expert Reviewer.

Funding This work is supported by the cup project B73C22000810001,
project code ECS_00000022 “SAMOTHRACE” (Sicilian Microna-
noTech Research And Innovation Center)—[PRJ-1213] INNOVA—
ItaliaN NetwOrk of excellence for adVAnced Diagnosis CUP
B73C22001770006 PNC-E3-2022-23683266.

Data availability No datasets were generated or analysed during the
current study.

Declarations
Competing interests The authors declare no competing interests.

Open Access This article is licensed under a Creative Commons
Attribution-NonCommercial-NoDerivatives 4.0 International License,
which permits any non-commercial use, sharing, distribution and repro-
duction in any medium or format, as long as you give appropriate credit
to the original author(s) and the source, provide a link to the Creative
Commons licence, and indicate if you modified the licensed material.
You do not have permission under this licence to share adapted material
derived from this article or parts of it. The images or other third party
material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If
material is not included in the article's Creative Commons licence and
your intended use is not permitted by statutory regulation or exceeds
the permitted use, you will need to obtain permission directly from the
copyright holder. To view a copy of this licence, visit http://creativeco
mmons.org/licenses/by-nc-nd/4.0/.

References

1. Ammirata G, Pezzullo G, Contino S, et al (2025) Federated
learning framework for privacy-preserving Al in healthcare. In:
Barolli L (ed) Advanced Information Networking and Applica-
tions, Lecture Notes on Data Engineering and Communications
Technologies, vol 250. Springer, Cham, p 316-325, https://doi.
org/10.1007/978-3-031-87778-0_31,

2. Asti G, Sauta E, Curti N et al (2023) Clinical text reports to
stratify patients affected with myeloid neoplasms using natural
language processing. Blood 142(Supplement 1):122. https://doi.
org/10.1182/blood-2023-188292

3. Barazzoni R, Buscemi S, Busetto L et al (2026) Italian clinical
practice grade-based guidelines on the diagnosis and treatment
of overweight and obesity, endorsed by the italian national insti-
tute of health. Eat Weight Disord 31(1):9. https://doi.org/10.
1007/s40519-026-01813-z

4. Buscemi S, Busetto L, Pagotto U et al (2025) The burden of
obesity in primary care in Italy: Italian real-world overweight/
obesity study (itros). Eat Weight Disord 30(1):83. https://doi.
org/10.1007/340519-025-01791-8

5. ClinicalTrials.gov (2019) China Diabetes Registry by Meta-
bolic Management Center (CDR-MMC). https://clinicaltrials.
gov/study/NCT03811470, identifier: NCT03811470; Accessed:
2026-07-02

6. ClinicalTrials.gov (2021) International Weight Control Registry
(IWCR). https://clinicaltrials.gov/study/NCT04907396, identi-
fier: NCT04907396; Accessed: 2026-07-02


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1007/978-3-031-87778-0_31
https://doi.org/10.1007/978-3-031-87778-0_31
https://doi.org/10.1182/blood-2023-188292
https://doi.org/10.1182/blood-2023-188292
https://doi.org/10.1007/s40519-026-01813-z
https://doi.org/10.1007/s40519-026-01813-z
https://doi.org/10.1007/s40519-025-01791-8
https://doi.org/10.1007/s40519-025-01791-8
https://clinicaltrials.gov/study/NCT03811470
https://clinicaltrials.gov/study/NCT03811470
https://clinicaltrials.gov/study/NCT04907396

Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity

(2026) 31:92

Page7of8 92

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

ClinicalTrials.gov (2026) Hong Kong Diabesity Register and
3-Year Trial on Integrated Care. https://clinicaltrials.gov/study/
NCT07039279, identifier: NCT07039279; Accessed: 2026-07-02
Contino S, Cruciata L, Gambino O et al (2024) IODeep: An IOD
for the introduction of deep learning in the DICOM standard.
Comput Methods Programs Biomed 248:108113. https://doi.org/
10.1016/j.cmpb.2024.108113

Contino S, Sortino P, Gulotta MR et al (2025) Unveiling molecu-
lar moieties through hierarchical Grad-CAM graph explain-
ability. BMC Bioinform 26(1):261. https://doi.org/10.1186/
$12859-025-06208-y

D’Amico S, Dall’Olio D, Sala C et al (2023) Synthetic data gener-
ation by artificial intelligence to accelerate research and precision
medicine in hematology. JCO Clin Cancer Inform 7:¢2300021.
https://doi.org/10.1200/CCI.23.00021

D’Amico S, Dall’Olio L, Rollo C et al (2024) MOSAIC: An arti-
ficial intelligence-based framework for multimodal analysis, clas-
sification, and personalized prognostic assessment in rare cancers.
JCO Clin Cancer Inform 8:2400008. https://doi.org/10.1200/
CCI.24.00008

D’Amico S, Delleani M, Sauta E et al (2024) Generation of mul-
timodal longitudinal synthetic data by artificial intelligence to
improve personalized medicine in hematology. Blood 144(Sup-
plement 1):4981. https://doi.org/10.1182/blood-2024-209541
D’Amico S, Sauta E, Asti G et al (2024) A comprehensive, arti-
ficial intelligence, digital twin platform based on multimodal
real-world data integration for personalized medicine in hema-
tology. Blood 144(Supplement 1):2221. https://doi.org/10.1182/
blood-2024-209634

Delleani M, D’Amico S, Sauta E et al (2024) The “david vs
goliath’” study: Application of large language models (LLM)
for automatic medical information retrieval from multiple data
sources to accelerate clinical and translational research in hema-
tology. Blood 144(Supplement 1):3597. https://doi.org/10.1182/
blood-2024-205621

Deo PS, Grove A, Zhang M et al (2026) Using real-world evi-
dence to evaluate the long-term health and economic impact of the
digital tool Gro Health W8Buddy supporting access to specialist
weight management services: A protocol for a cohort observa-
tional study. BMJ Open 16(1):e109111. https://doi.org/10.1136/
bmjopen-2025-109111

Diou C, Sarafis I, Papapanagiotou V, et al (2020) BigO: A pub-
lic health decision support system for measuring obesogenic
behaviors of children in relation to their local environment. In:
Proceedings of the Annual International Conference of the IEEE
Engineering in Medicine and Biology Society (EMBC), pp 5864—
5867, https://doi.org/10.1109/EMBC44109.2020.9175361
European Commission (2016) Big data against childhood Obe-
sity (BigO). https://cordis.europa.eu/project/id/727688, https://
doi.org/10.3030/727688, cORDIS project; Grant agreement ID:
727688; https://doi.org/10.3030/727688; Accessed: 2026-07-02
Filos D, Lekka I, Kilintzis V et al (2021) Exploring associations
between children’s obesogenic behaviors and the local environ-
ment using big data: Development and evaluation of the obesity
prevention dashboard. JMIR Mhealth Uhealth 9(7):¢26290.
https://doi.org/10.2196/26290

Foppa C, Savevski V, D’Amico S et al (2025) Synthetic data gen-
erated by artificial intelligence to optimize surgical trial design.
Ann Surg 282(5):810-817. https://doi.org/10.1097/s1a.00000
00000006871

GBD 2015 Obesity Collaborators, Afshin A, Forouzanfar MH,
et al (2017) Health effects of overweight and obesity in 195 coun-
tries over 25 years. N Engl J Med 377(1):13-27. https://doi.org/
10.1056/NEJMoal614362

Giusti M, Nardi C, Bonaccorsi G et al (2024) Organizational health
literacy as a supportive tool for the effective implementation of the

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

2013/59/euratom directive in Italy. Ann Ist Super Sanita. https://
doi.org/10.4415/ANN_24_02_09

Giusti M, Beux A, Calandra T et al (2025) Italian healthcare pro-
fessionals’ role in advancing reforms within the Italian national
healthcare system, as outlined in the national recovery and resil-
ience plan. Front Public Health. https://doi.org/10.3389/fpubh.
2025.1603708

Giusti M, De Remigis S, Greco S et al (2025) Integration of
resources in social and healthcare services for ensuring the conti-
nuity of care to frail individuals aged 65 or over: an italian expe-
rience. Front Public Health. https://doi.org/10.3389/fpubh.2025.
1562564

Hanson P, Abdelhameed F, Sahir M et al (2025) Evaluation of
the digital support tool Gro Health W8Buddy as part of tier 3
weight management service: Observational study. ] Med Internet
Res 27:¢62661. https://doi.org/10.2196/62661

ISRCTN Registry (2025) Using electronic health records and
ai to improve health outcomes for children with obesity across
Europe. https://www.isrctn.com/ISRCTN12357025, https://doi.
org/10.1186/ISRCTN 12357025, identifier: ISRCTN12357025;
Accessed: 2026-07-02

Istituto Nazionale di Statistica (2025) Capitolo 3 — una societa per
tutte le eta. https://www.istat.it/wp-content/uploads/2025/05/Capit
olo-3-rapporto2025.pdf, in: Rapporto annuale 2025. La situazione
del Paese; Accessed: 2026-07-02

Istituto Nazionale di Statistica (2026) Fattori di rischio per la
salute: peso, sedentarieta, fumo e alcol — anno 2025. https://www.
istat.it/comunicato-stampa/fattori-di-rischio-per-la-salute-peso-
sedentarieta-fumo-e-alcol-anno-2025/, accessed: May 2026
Jacobs F, D’Amico S, Benvenuti C et al (2023) Opportunities and
challenges of synthetic data generation in oncology. JCO Clin
Cancer Inform 7:¢2300045. https://doi.org/10.1200/CC1.23.00045
Kruk ME, Gage AD, Arsenault C et al (2018) High-quality health
systems in the sustainable development goals era: time for a revo-
lution. Lancet Glob Health 6(11):e1196-e1252. https://doi.org/10.
1016/S2214-109X(18)30386-3

Li T, Sahu AK, Talwalkar A et al (2020) Federated learning: Chal-
lenges, methods, and future directions. IEEE Signal Process Mag
37(3):50-60. https://doi.org/10.1109/MSP.2020.2975749
Lobstein T, Powis J, Thompson R, et al (2025) World obesity
atlas 2025. https://data.worldobesity.org/publications/world-obesi
ty-atlas-2025-v7.pdf

Roberts SB, Das SK, Sayer RD et al (2022) Technical report:
An online international weight control registry to inform pre-
cision approaches to healthy weight management. Int J Obes
46(9):1728-1733. https://doi.org/10.1038/s41366-022-01158-4
Scott SE, Duarte C, Encantado J et al (2019) The NoHoW pro-
tocol: A multicentre 2 x 2 factorial randomised controlled trial
investigating an evidence-based digital toolkit for weight loss
maintenance in European adults. BMJ Open 9(9):e029425. https://
doi.org/10.1136/bmjopen-2019-029425

Shang C, Yuan M, Wang Y et al (2024) Association between
visceral obesity and glycemic control in patients with type 2 dia-
betes mellitus: A retrospective study. Diab Metab Syndr Obes
17:2869-2880. https://doi.org/10.2147/DMS0.S470836

Sheller MJ, Edwards B, Reina GA et al (2020) Federated learning
in medicine: facilitating multi-institutional collaborations without
sharing patient data. Sci Rep 10:12598. https://doi.org/10.1038/
$41598-020-69250-1

Sherman RE, Anderson SA, Dal Pan GJ et al (2016) Real-world
evidence - what is it and what can it tell us? N Engl J] Med
375(23):2293-2297. https://doi.org/10.1056/NEJMsb1609216
Siragusa I, Contino S, Ciura L, M, (2025) MedPix 2.0: A compre-
hensive multimodal biomedical data set for advanced Al applica-
tions with retrieval augmented generation and knowledge graphs.
Data Sci Eng. https://doi.org/10.1007/s41019-025-00297-8

@ Springer


https://clinicaltrials.gov/study/NCT07039279
https://clinicaltrials.gov/study/NCT07039279
https://doi.org/10.1016/j.cmpb.2024.108113
https://doi.org/10.1016/j.cmpb.2024.108113
https://doi.org/10.1186/s12859-025-06208-y
https://doi.org/10.1186/s12859-025-06208-y
https://doi.org/10.1200/CCI.23.00021
https://doi.org/10.1200/CCI.24.00008
https://doi.org/10.1200/CCI.24.00008
https://doi.org/10.1182/blood-2024-209541
https://doi.org/10.1182/blood-2024-209634
https://doi.org/10.1182/blood-2024-209634
https://doi.org/10.1182/blood-2024-205621
https://doi.org/10.1182/blood-2024-205621
https://doi.org/10.1136/bmjopen-2025-109111
https://doi.org/10.1136/bmjopen-2025-109111
https://doi.org/10.1109/EMBC44109.2020.9175361
https://cordis.europa.eu/project/id/727688
https://doi.org/10.2196/26290
https://doi.org/10.1097/sla.0000000000006871
https://doi.org/10.1097/sla.0000000000006871
https://doi.org/10.1056/NEJMoa1614362
https://doi.org/10.1056/NEJMoa1614362
https://doi.org/10.4415/ANN_24_02_09
https://doi.org/10.4415/ANN_24_02_09
https://doi.org/10.3389/fpubh.2025.1603708
https://doi.org/10.3389/fpubh.2025.1603708
https://doi.org/10.3389/fpubh.2025.1562564
https://doi.org/10.3389/fpubh.2025.1562564
https://doi.org/10.2196/62661
https://www.isrctn.com/ISRCTN12357025
https://doi.org/10.1186/ISRCTN12357025
https://doi.org/10.1186/ISRCTN12357025
https://www.istat.it/wp-content/uploads/2025/05/Capitolo-3-rapporto2025.pdf
https://www.istat.it/wp-content/uploads/2025/05/Capitolo-3-rapporto2025.pdf
https://www.istat.it/comunicato-stampa/fattori-di-rischio-per-la-salute-peso-sedentarieta-fumo-e-alcol-anno-2025/
https://www.istat.it/comunicato-stampa/fattori-di-rischio-per-la-salute-peso-sedentarieta-fumo-e-alcol-anno-2025/
https://www.istat.it/comunicato-stampa/fattori-di-rischio-per-la-salute-peso-sedentarieta-fumo-e-alcol-anno-2025/
https://doi.org/10.1200/CCI.23.00045
https://doi.org/10.1016/S2214-109X(18)30386-3
https://doi.org/10.1016/S2214-109X(18)30386-3
https://doi.org/10.1109/MSP.2020.2975749
https://data.worldobesity.org/publications/world-obesity-atlas-2025-v7.pdf
https://data.worldobesity.org/publications/world-obesity-atlas-2025-v7.pdf
https://doi.org/10.1038/s41366-022-01158-4
https://doi.org/10.1136/bmjopen-2019-029425
https://doi.org/10.1136/bmjopen-2019-029425
https://doi.org/10.2147/DMSO.S470836
https://doi.org/10.1038/s41598-020-69250-1
https://doi.org/10.1038/s41598-020-69250-1
https://doi.org/10.1056/NEJMsb1609216
https://doi.org/10.1007/s41019-025-00297-8

92

Page 8 of 8

Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity

(2026) 31:92

38.

39.

40.

41.

42.

Sun BB, Chiou J, Traylor M et al (2023) Plasma proteomic asso-
ciations with genetics and health in the UK biobank. Nature
622(7982):329-338. https://doi.org/10.1038/s41586-023-06592-6
Tentori CA, Gregorio C, Robin M et al (2024) Clinical and
genomic-based decision support system to define the opti-
mal timing of allogeneic hematopoietic stem-cell transplanta-
tion in patients with myelodysplastic syndromes. J Clin Oncol
42(24):2873-2886. https://doi.org/10.1200/JCO.23.02175

The Global Cardiovascular Risk Consortium (2023) Global effect
of modifiable risk factors on cardiovascular disease and mortal-
ity. N Engl J Med 389(14):1273-1285. https://doi.org/10.1056/
NEJMo0a2206916

Tonutti A, Savevski V, Morandini P et al (2026) Natural language
processing to intercept rheumatoid and psoriatic arthritis from
clinical notes in the emergency department. Ther Adv Musculo-
skelet 1 Dis. https://doi.org/10.1177/1759720x261431361

Topol EJ (2019) High-performance medicine: the convergence of
human and artificial intelligence. Nat Med 25(1):44-56. https://
doi.org/10.1038/s41591-018-0300-7

Authors and Affiliations

Orazio Gambino'

43.

44.

45.

U.S. Food and Drug Administration (2026) Real-world evidence.
https://www.fda.gov/science-research/science-and-research-speci
al-topics/real-world-evidence, content current as of June 3, 2026;
Accessed: 2026-07-02

Vondikakis I, Politi E, Goulis D et al (2025) Integrated framework
for managing childhood obesity based on biobanks, ai tools and
methods, and serious games. Electronics 14(10):2053. https://doi.
org/10.3390/electronics 14102053

World Health Organization (2025) Obesity and overweight.
https://www.who.int/news-room/fact-sheets/detail/obesity-and-
overweight, fact sheet; Accessed: 2026-07-02

Publisher's Note Springer Nature remains neutral with regard to

jurisdictional claims in published maps and institutional affiliations.

-Victor Savesvki®*® - Melania Manco” - Saverio D’Amico® - Marta Bianca Maria Ranzini? -

Salvatore Contino’ - Roberto Pirrone’ - Silvio Buscemi? - Roberto Vettor*

>4

Orazio Gambino
orazio.gambino @unipa.it
https://www.biogen-ia.it/

Silvio Buscemi
silvio.buscemi@unipa.it
https://www.unipa.it/persone/docenti/b/silvio.buscemi/

Victor Savesvki
victor.savevski @humanitas.it
https://www.train-ai.eu

Melania Manco
melania.manco@opbg.net

Saverio D’Amico
saverio.damico @humanitas.it
https://www.train-ai.eu

Marta Bianca Maria Ranzini
marta.ranzini @ humanitas.it
https://www.train-ai.eu

Salvatore Contino
salvatore.continoO1 @unipa.it
https://www.biogen-ia.it/

Roberto Pirrone
roberto.pirrone @unipa.it
https://www.biogen-ia.it/

@ Springer

Roberto Vettor
roberto.vettor @unipd.it
https://www.humanitas.it/medici/roberto-vettor/

Department of Engineering, University of Palermo, v.le delle
Scienze, 90128 Palermo, Italy

Department of Promozione della Salute, Materno-Infantile,
Medicina Interna e Specialistica di Eccellenza (PROMISE)

- Unit of Clinical Nutrition, Obesity and Metabolic Diseases,
University Hospital Policlinico “P. Giaccone”-University

of Palermo, p.zza delle cliniche, 2, 90127 Palermo, Italy

Artificial Intelligence Center, IRCCS Humanitas Research
Hospital, via Manzoni 56, 20089 Rozzano, Milano, Italy

Center for Metabolic Diseases and Nutrition, IRCCS
Humanitas Research Hospital, via Manzoni 56,
20089 Rozzano, Milano, Italy

Research Unit Preventive and Predictive Medicine, Bambin
Gesu Children’s Hospital-IRCCS, p.zza Sant’Onofrio 4,
00165 Rome, Italy

European Society for Artificial Intelligence in Health
(ESAIH), via Canova 15, Lugano, Switzerland


https://doi.org/10.1038/s41586-023-06592-6
https://doi.org/10.1200/JCO.23.02175
https://doi.org/10.1056/NEJMoa2206916
https://doi.org/10.1056/NEJMoa2206916
https://doi.org/10.1177/1759720x261431361
https://doi.org/10.1038/s41591-018-0300-7
https://doi.org/10.1038/s41591-018-0300-7
https://www.fda.gov/science-research/science-and-research-special-topics/real-world-evidence
https://www.fda.gov/science-research/science-and-research-special-topics/real-world-evidence
https://doi.org/10.3390/electronics14102053
https://doi.org/10.3390/electronics14102053
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://orcid.org/0000-0003-4642-7133

	OBESI-NET: an Italian network proposal for AI-supported obesity monitoring and precision medicine
	Abstract
	Introduction
	Scientific background
	Aim
	Organizational model for implementation
	Conclusions
	References


