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Abstract. The progressive and continuous advancement of new technologies and digital ecosystems, together 
with a growing expertise in analyzing and interpreting big data, artificial intelligence, and machine learning 
tools, increasingly enables personalized and effective therapeutic responses. This evolution holds promises 
of more targeted treatments tailored to individual needs. However, the significant technological challenges 
of today and the future demand an ethical approach capable of ensuring that as technology evolves, it is ap-
plied in a manner that respects humanity, which should remain the ‘end’ and not the ‘object’ of innovation. 
The concept of ‘techno-humanism’ emerges as a bridge, a vital connection between the potential of technol-
ogy and the intrinsic value of humanity. This philosophy can ensure a responsible translation of technology 
into practice, upholding principles of fairness in accessing medical innovations and ethical considerations in 
 decision-making processes.
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Introduction

New technologies, particularly those related to 
digitalisation, have taken on a strategic role in various 
sectors, including industry, education, commerce, and 
notably within the healthcare sector (1-3).

The Covid19 pandemic itself has contributed to 
giving a strong acceleration to digitalisation processes 
and digital transformation, marking a real point of no 
return in this path of change (4-6).

During this global emergency, the urgency to 
implement increasingly connected care models closer 
to citizens has become more apparent. These models 
aim to swiftly connect healthcare professionals, stake-
holders, and patients, providing remote assistance as 
well (7). The first experiences of virtual hospitals date 
back to the early months of the pandemic, such as the 
one inaugurated in Sydney in February 2020. Through 
this hospital, remote care for infected patients  became 
 possible by using a chip capable of  transmitting data 
to the pediatric hospital’s doctors via an app (8). 

Another example is the Humber River Hospital 
in  Toronto, the first fully digital hospital in North 
 America. Here, through monitors, real-time access 
to patients’ vital signs, bed availability, and operating 
room workloads is possible (9).

Evolving healthcare digitalization must over-
come the notion of mere development of Informa-
tion and Communication Technologies (ICT), which 
is  technology-oriented, focusing on technologies and 
products. This approach fails to grasp the actual man-
agerial and organizational developmental needs of the 
healthcare system. More importantly, it doesn’t fully 
harness the potential that such information tech-
nologies could bring to the overall evolution of both 
regional and organizational healthcare systems. Par-
adoxically, a sector with incredibly high innovation 
intensity, such as ICT, applied to one of the most dy-
namic and technologically innovative sectors, health-
care, has not fully realized the enormous innovation 
potential in past years. It has remained anchored to 
almost ‘conservative’  positions (10).
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This context is reflected in the limitations of 
 national and regional system policies on the  evolution 
of healthcare ICT systems, primarily focused - 
up to now - on infrastructures, defining specific 
 peripheral-to-central information flows, and central-
izing IT purchases (11).

The orientation for the future aims at a healthcare 
system that should be:

Preventive: The primary emphasis will be on pro-
moting health and preventing diseases. The 
focus will be on keeping individuals in an 
optimal state of health for as long as possi-
ble, anticipating anticipating the timing of 
diagnoses and therefore also minimizing the 
impact of treatment and subsequent rehabil-
itation, as well as the outcomes (principle of 
beneficence).

Data-driven: The data will be adequately valued at 
every stage of the patient’s journey. Observa-
tions and collection of the patient’s signs and 
symptoms must be integrated with those col-
lected in the general population, thus allow-
ing a more precise and targeted evaluation by 
comparing them. However, this should not di-
minish the importance of the patient’s history 
and experience (principles of beneficiality and 
vulnerability).

Collaborative and Integrated: Healthcare profes-
sionals and various involved facilities will inter-
act synergistically, exchanging information and 
data within an integrated system. This collabo-
ration will enhance the quality of care provided 
(principles of appropriateness and justice).

Predictive: Advanced algorithms will provide pre-
dictions on individual health status and the 
probability of developing certain pathologies. 
This will enable early intervention, including 
through adequate information and empow-
erment of the assisted persona, to modify the 
course of events (principle of autonomy).

Connected: The devices will continue collecting data 
continuously and passively, either through per-
sonal sensors or integrated into the surround-
ing environment, allowing for a more efficient 
and constant data collection.

Ubiquitous: Healthcare services won’t be confined 
solely to hospital or local facilities but will ex-
tend to where the patient is located—be it at 
home, work, or school. This will enable more 
convenient and timely access to care (principle 
of justice).

Customized: Similar to other sectors like tourism 
or entertainment, healthcare services will be 
designed to be more accessible and tailored to 
individual needs and even the moods of pa-
tients, providing an appreciable user experience 
(principle of autonomy). Additionally, this new 
approach will focus on the patient, ensuring 
a personalized service oriented towards their 
specific needs and preferences, always placing 
the individual and their well-being at the center 
(principle of vulnerability).

Contextualization of digital healthcare

The increasingly widespread implementation of 
digital solutions in the healthcare sector has high-
lighted the possibility of significant improvements in 
the provision of social and healthcare services. This 
transformation has allowed easier access to treatment, 
quicker diagnoses, and a more personalized therapeu-
tic approach, increasingly favoring the provision of 
care at home or within local healthcare settings rather 
than inappropriate hospital admissions (12, 13).

Additionally, the transition towards a data-driven 
healthcare model, based on the collection and analy-
sis of health data to provide targeted and personalized 
services, enables a more efficient use of resources and 
ensures a stronger assurance of the quality and effec-
tiveness of the care provided (14). This approach puts 
the citizen in the foreground as the protagonist of social 
and healthcare assistance and provides more adequate 
support to healthcare professionals in patient manage-
ment as well as the prospect of more appropriate and 
valuable planning by healthcare facilities (15). This will 
enable healthcare organizations to adopt more precise 
strategies in allocating human resources, ensuring an 
adequate number of professionals to manage demand 
for care. More accurate planning will significantly re-
duce waiting times for patients, improving access to 
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treatment, and optimizing the overall efficiency of the 
healthcare system (16-18).

For all this, and more, healthcare organizations 
are currently undergoing a profound transformation. 
This transformation is not only linked to the construc-
tion of digital health but also to the implementation 
of data and infrastructure protection systems. It’s as-
sociated with compliance with European regulations 
such as GDPR for privacy protection and cybersecu-
rity measures to address increasingly frequent hacker 
attacks and ensure information security. Consequently, 
it’s imperative to support these changes within health-
care organizations - which demonstrate an impressive 
ability to quickly and effectively adapt to new tech-
nologies - by providing methodological, managerial, 
organizational, and training guidance regarding the 
path of digital innovation, implementation, and en-
hancement of digital experiments. Equally important 
is the ethical approach towards these innovations (19).

Innovative and cultural transformation

Innovation is radically revolutionizing the work 
landscape in the healthcare sector, introducing tools 
from highly specialized fields such robotics, artifi-
cial intelligence, augmented reality and virtual real-
ity. These technologies not only enhance the quality 
of care provided but also change the way healthcare 
professionals operate, necessitating the acquisition of 
new and specific skills to utilize these technological re-
sources. Integrating these tools into their own knowl-
edge and skill set becomes essential (20, 21).

The Mission 1 of the National Recovery and 
Resilience Plan (NRRP), approved on July 13, 2021, 
addresses the theme of digital health, promoting the 
strengthening of technological and digital infrastruc-
ture with the goal of overcoming fragmentation across 
various levels of healthcare in the country. The objec-
tive is to ensure equitable access to high-quality care by 
redefining and enhancing territorial networks (22, 23).

The NRRP represents a crucial opportunity to 
transform the national healthcare system by focusing 
on human resource development, training, and inno-
vation. However, this path requires a profound cultural 
change involving managers, professionals, and citizens. 

The perspective presented implies the need to rethink 
traditional services, pathways, and organizational mod-
els, constructing a digitized e-health ecosystem. This 
new paradigm is based on an ethical approach centered 
around the individual, placing individual well-being at 
the core of healthcare service digitalization.

The ethical dimension

Innovation is an indispensable goal, achievable 
only when aiming to eliminate every disparity (not just 
digital) – a fundamental prerequisite to ensure equi-
table access to care, as protected by our Constitution. 
However, the integration of such technologies also 
raises several ethical issues that deserve careful consid-
eration (24-26).

Creating and implementing new medical solu-
tions must consider not only the technological aspect 
but also their impact on existing disparities, such as 
 socioeconomic or geographical disparities. It’s crucial 
to ensure that access to care is not limited by digital 
barriers or other forms of discrimination. This com-
mitment requires a careful assessment of the ethical 
implications associated with the use and distribution of 
these technologies in the healthcare context (27). Pre-
serving equitable access to healthcare aligns with fun-
damental ethical principles, ensuring that innovation 
doesn’t exclude anyone and is available to all, regard-
less of their economic, social, or geographical situation. 
In this context, ethics play a critical role in guiding the 
responsible development and use of healthcare tech-
nologies, ensuring that progress is driven by values of 
justice and equality.

The ethical issues surrounding the integration 
of healthcare technologies encompass a range of di-
mensions that require careful consideration involving 
a variety of knowledge disciplines. This is essential to 
ensure the respect of fundamental human rights and 
protect the interests of the people involved (28).

Such reflection inherently involves evaluating 
fundamental ethical principles such as autonomy, 
justice, respect for human dignity, vulnerability, and 
non-maleficence. Additionally, it necessitates a careful 
analysis of the practical implications of ethical deci-
sions in the real world, considering the consequences 
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to the principles of universality, equity, and solidarity, 
which are the pillars of our healthcare system. Simulta-
neously, it entails making the best possible use of new 
knowledge and digitalization technologies, with a firm 
awareness that tackling these challenges necessitates 
the involvement and a shared vision among managers, 
professionals, policymakers, and citizens.

Ethics must thus form the foundation upon 
which all decisions are made. In the context of rapid 
technological evolution, it’s essential to consider the 
moral implications of every innovation, ensuring that 
the adoption of technologies always respects moral 
principles and professional integrity.

Training

The rapid evolution of digital healthcare demands 
a continuous commitment to training and updating 
skills (29). Healthcare professionals must become fa-
miliar with new technologies, understand their practical 
application, and learn to use them effectively and eth-
ically in clinical settings. Training in digital healthcare 
involves not only learning about new technologies but 
also acquiring cross-cutting skills. It’s about understand-
ing the intersection between technology, clinical prac-
tice, ethics, data security, and patient communication.

This challenge implies understanding how these 
technologies impact patient privacy, data transpar-
ency and security, the doctor-patient relationship, and 
disparities in access to care. Only a multidisciplinary 
 approach allows healthcare professionals to success-
fully integrate new technologies into their daily work 
(30, 31). This requires a thorough understanding of 
fundamental ethical principles, as well as the ability 
to apply them in real contexts, ensuring that decisions 
are always aligned with the patient’s well-being and 
respectful of ethical values (32, 33).

Certainly, healthcare facilities must invest in staff 
training and implement processes that encourage the 
effective and secure use of digital technologies. But it is 
also crucial to adopt strategies and policies that break 
down barriers between disciplines and competencies 
related to technology management.

 The goal is to develop a renewed cultural approach 
that harmonizes the interaction between technology 

of technologies on people’s lives, their rights, and 
disparities in access to care. Ensuring the respect of 
individuals’ rights means not only protecting data pri-
vacy and security but also ensuring that healthcare 
technologies are accessible to everyone, regardless of 
 socio-economic or geographical differences. This re-
quires policies and regulations that consider the diver-
sity of contexts and the needs of different communities.

The current vision demands an integrated and 
synergistic system where processes and systems op-
erate within a unified, dynamic, and efficient govern-
ance. Italian healthcare companies and hospitals are 
steadfastly committed to this goal, recognizing that 
healthcare innovation and digitalization are not an end 
in themselves but tools aimed at promoting even more 
widespread participatory health. However, this trans-
formation goes beyond the technological scope; it rep-
resents a true cultural revolution within our National 
Health System, always placing the citizens’ well-being 
at the forefront.

The integrated approach aims to overcome the 
traditional compartmentalization between hospitals 
and territorial services, strengthening a cohesive and 
coordinated management that fosters synergy between 
human resources and new technologies. Healthcare 
companies are embracing this transformation, recog-
nizing that digital innovation is not an end in itself, 
but a powerful tool to improve healthcare and actively 
involve citizens in the care process.

This change is not just technological; it implies a 
profound cultural reform. It’s about creating a more par-
ticipative healthcare environment centered around the 
patient, where technology supports and promotes a hu-
manistic approach focused on individual needs. The goal 
is to bring healthcare closer to people, facilitating access 
to services, enhancing the overall experience, and pro-
moting a shared culture of health that actively engages 
citizens in managing and caring for their own health.

In an increasingly specialized, multi-professional, 
and digitized field, the challenge for managers and 
professionals will be to reconcile technology with the 
human dimension, aiming to always prioritize funda-
mental values such as empathy, human connection, 
proper resource utilization, and ethics.

Facing the challenges for the future of the 
 National Health Service today requires holding firm 
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the development of ethical guidelines, and active 
engagement of communities are fundamental in re-
sponsibly developing and implementing digital health 
technologies.

A ‘healthy’ community presupposes, indeed, the 
active involvement of all stakeholders within a terri-
tory and system, actively engaged in a shared respon-
sibility to construct and provide integrated services to 
the entire population, capable of promoting overall and 
local health. It’s a collective commitment that requires 
an inclusive approach and ongoing dialogue among 
different disciplines to provide a solid and transparent 
ethical framework that protects and respects human 
well-being and dignity. Only through a collective com-
mitment is it possible to realize the potential of digital 
technology in healthcare, while ensuring the respect 
of ethical values and human dignity at the same time.

In conclusion, it’s vital to foster a cultural evo-
lution that appreciates the convergence of technology 
and humanism, ensuring that innovation in healthcare 
isn’t merely technological progress but also human ad-
vancement, respectful of individuals’ needs and rights.
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