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The development of an inclusive, resilient, and sustainable health system relies on the adoption 
of innovative technologies, a robust understanding and awareness of their use, and coordinated 
action between public and private stakeholders, capable of addressing health in an integrated 
way across the individual, the planet, and the effective functioning of healthcare systems.

As Technology Foresight at Politecnico di Milano, we have devoted three years to analysing 
the most disruptive technologies shaping the future of health, within a time horizon extending 
to 2040. By applying foresight methodologies and tools and drawing on the contributions 
of numerous experts from both academic and professional spheres, we have explored the 
opportunities and challenges associated with the future of health across its three dimensions: 
personal health, healthcare system, and planetary health.

At the end of this research, a growing need clearly emerges to create a health system that 
places prevention at its core. The promotion of personalised interventions, together with 
the decisive role played by lifestyles and environmental contexts in human health, outlines 
a clear direction that both the scientific community and public institutions must consider. 
This requires moving beyond fragmented approaches and building a health system capable 
of transcending a view of well-being as the exclusive outcome of individual care, recognising 
instead that it is the result of a balance between individuals, communities, and ecosystems.

Donatella Sciuto​
Rector, Politecnico di Milano​
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The methodology follows a three-phase framework, from Preparation to 
Foresight to Insight.
Desk research activities gather evidence and drivers of change associated 
with STEEP forces to prepare the field and complement expert’s evidence, 
serving as a guide to expand the area of research and reframing the landscape 
under analysis. A technology scanning activity allows to collect an overview 
of prominent technologies and innovations of interest for the context, 
considering their transformative potential.  

Internal and external experts are engaged for providing critical specialised 
knowledge and vision through individual interviews and in-person factories, 
ensuring a multi-angled evaluation. The process enables to explore how 
technologies might impact the future, with a distinction between preferable 
and non-preferable outcomes, to build the necessary resilience to either adapt 
to or actively contribute to shaping a better future.
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Life expectancy increased from 32 years in 
1990 to 71 years in 2021, and is projected 
to rise to 77 years globally by 2040.

Between 2018 and 2026, the 
volume of meat substitutes, 
measured in millions of 
kilograms, more than doubled 
worldwide.

Between 2020 and 
2025, the digital twin 
market grew signifi-
cantly, increasing 
from approximately 
$9.5 billion to $29.3 
billion.

Between 2020 and 
2025, the volume of 
data generated 
globally increased 
from approximately 
64 to over 180 
zettabytes.

Between 2011 and 2020, the global 
average temperature was approxi-
mately +1.1°C above pre-industrial 
levels, while in 2024 it reached 
around +1.6°C.

The wealth of richest indivi-
duals on earth has grown at 6 
to 9% per year since 1995, 
whereas average wealth has 
grown at 3.2% per year.

In 2019, approximately 970 million people 
were living with a mental health condition, 
whereas in 2025 the number had risen to 
over 1.1 billion people.

In 2024–2025, 64% of Member States in 
the WHO European Region were using AI 
systems for diagnostic support, while 50% 
had already implemented AI-powered 
chatbots for patient care.

The number of workers on digital 
platforms and the gig economy has 
increased by 40% in the last 5 
years

Over the last 10 years, the 
number of internet users 
has almost doubled worl-
dwide, rising from 3.23 
billion in 2016 to 6.12 
billion in 2026.
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TSHealth in 2040

PERSONAL HEALTH PLANETARY HEALTHHEALTHCARE SYSTEM

CARE-BOTS: 
Digital health 

interface 
and assistance

HEALTH-
CONSCIOUS

PERSON: 
Continuosly 

monitorated via 
wearables

SMART 
HOSPITAL: 

Real-time data 
integration and 

personalized 
care

HEALTHY 
PLANET: 

Green spaces provide 
shade, clean air, 

and water

AMBIENT 
INTELLIGENT 

SENSORS

DIGITAL HEALTH
RECORDS

MENTAL
WELL-BEING

WALKABLE
CITY

DATA-DRIVEN
EPIDEMIOLOGY

INTEGRATED
RESEARCH

DIGITAL TWIN/
MODELLING

NEXT-GENERATION
VACCINES

DNA/ RNA 
DISCOVERY

TELEHEALTH
STATION

WEARABLE

WEARABLE

How technologies might shape the way we take care of our and the planet health
Adopting a One Health perspective, the emerging technologies identified 
during this three-year study are assessed for their role as strategic drivers 
in tackling future challenges in personal health, healthcare system, and 
planetary health. 

These interconnected domains operate across multiple dimensions, 
capturing the holistic scope of health. 
Out of more than 60 analysed technologies, this report features the top 
three per dimension with the greatest transformative potential.
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The temporal dimension of health
The future of health in 2040 may not be shaped only by new medical 
discoveries, but by a deeper change in the way we think about health itself. 
The main shift could be from a reactive model, where we act only when 
symptoms appear, to a more continuous and anticipatory one.
In this perspective, health is no longer seen as something to recover after 
illness, but as a condition to be followed, protected and adjusted over time. 
Care would no longer be limited to single moments, i.e. a visit, a diagnosis, 
a treatment, but could become a form of ongoing support throughout a 
person’s life.

New technologies may make this possible by combining biological data, 
lifestyle information, and environmental factors. Rather than offering 
standard responses when a problem emerges, healthcare could become 
more personal, timely, and connected to the real context people live in. 

This future, however, is not guaranteed. It requires major changes in 
healthcare systems, regulations, and economic models, many of which still 
reward treatment more than prevention. It also raises delicate questions 
about how technology should be used, and for whose benefit.

“The longevity dividend is not produced in hospitals: it is generated in the 
cities, homes, and technologies designed for humans to flourish, not to be 
managed.”

Franco Molteni, Clinical Director, Villa Beretta 

“Technology is reshaping the healthcare journey, but decisions about its 
timing should remain with each individual. Everyone should be enabled to 
choose and manage their own health path throughout their lifespan.”

Luca Vago, Professor, Università degli Studi di Milano

The goal of continuous care should not be to place people under permanent 
surveillance, but to create the conditions in which they can truly inhabit the 
time that longevity makes available to them. 
However, the extended lifespan that science and medicine are making 
possible could be eroded by fragmented care, the burden of chronic disease 
management, or technologies that turn life into a sequence of data points to 
be optimised rather than moments to be lived.
For this reason, the future “time of health” does not depend only on 
technological progress. It also depends on our ability, as a society, to rethink 
care, build trust and accept health as a continuous responsibility rather than 
something we deal with only in moments of crisis.
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Next-generation vaccines — Nv
Biotech breakthroughs, especially in mRNA platforms, are making vaccines faster to 
design and easier to adapt to emerging pathogens. In the future, they could become more 
personalised, potentially tailored to individual risk profiles and specific contexts. Their role 
may also expand beyond infectious diseases, supporting prevention strategies for conditions 
such as cancer or autoimmune disorders. If successful, they could help move medicine further 
upstream, from treating disease to preventing its biological triggers. Key challenges remain in 
manufacturing, regulation, and fair global access.

Data-driven epidemiology — De
The growing availability of real-time, large-scale data is changing epidemiology from a mainly 
retrospective discipline into a more anticipatory one. By combining AI, health records, 
environmental data, and behavioural patterns, it may become possible to detect risks earlier 
and respond with more targeted public health actions. This could support a more continuous 
monitoring of population health and faster decision-making. At the same time, its impact will 
depend on data quality, transparency, interoperability, and public trust.

DNA/RNA discovery — Dr
Advances in reading and engineering DNA and RNA are deepening our understanding of 
disease mechanisms, genetic variability, and interactions between humans, animals and the 
environment. These tools could lead to more precise therapies, earlier identification of risks 
and, in some cases, interventions before disease develops. They also strengthen the shift 
toward proactive and personalised health. However, their use raises major ethical questions 
around equity, consent, access, and the boundaries of acceptable intervention.
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The spatial dimension of health
The future of healthcare in 2040 may be marked by a profound redefinition 
of the places where healthcare is delivered and provided, from prevention to 
cure to rehabilitation. At the centre of this transformation lies a shift from a 
model in which care is concentrated in specialised facilities to a constellation 
of interconnected physical and digital spaces, in which healthcare extends 
into every corner of everyday life.

Yet, this vision risks remaining purely potential in the absence of adequate 
support for the development and diffusion of enabling technologies. And 
the fragmentation of care settings requires new forms of coordination 
between spaces and infrastructures to avoid exacerbating existing 
inequalities or creating new ones.
Furthermore, the growing reliance on energy and material resources, which 
are required for the operation of both physical and digital infrastructure, 
makes it essential to establish regulatory frameworks and global coordination 
capable of operating within environmental limits, in order to build an 
integrated, accessible, and sustainable system, capable of reconciling human 
well-being with that of the planet as one and the same thing. 

“The concept of public health moves from a medical (individual) approach, 
to a social (collective) approach, strongly influenced by the environmental, 
economic, cultural, educational issues.”

Carlo Signorelli, Professor, Università Vita-Salute San Raffaele

Thanks to remote monitoring systems, telemedicine devices, and smart 
healthcare solutions, the home is set to become a primary clinical hub. The 
city is transformed into an increasingly walkable and active infrastructure 
for prevention, and digital environments become spaces for continuous and 
personalised care. 

“Materials will no longer be static elements with a linear life cycle, but 
dynamic, adaptive and multifunctional systems, capable of transforming 
and regenerating in symbiosis with the human body. The boundary between 
space, material and organism will become fluid: a distributed and co-evolving 
ecosystem that functions as a continuous, living protective layer, shifting the 
focus from the treatment of disease to the ongoing seamless safeguarding of 
human wellbeing.”

Annalisa Giancaterini, Medical Director, ASST Brianza
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Implantable/Wearable devices/Ambient intelligence sensors — Iw
Implantable and wearable devices enable continuous monitoring of physiological conditions, supporting 
a more integrated and coordinated approach to health management at the ecosystem level. Ambient 
intelligence sensors allow the detection, processing, and communication of collected information. 
They may be deployed within the surrounding physical space or integrated into organisms present 
in the environment, operating as distributed infrastructures for continuous sensing. Looking ahead, 
the development of these technologies will increasingly move towards the creation of intelligent 
environments capable of dynamically adapting to the individual. In this perspective, physical spaces will 
tend to evolve into distributed cognitive systems, able to modulate the user’s experience in real time.

Remote care system/Telemedicine — Rc
Telemedicine refers to the delivery of healthcare services by professionals in cases where distance is a 
critical factor, using information and communication technologies to prevent, diagnose, and treat diseases 
and injuries. Remote care systems enable continuous patient monitoring and the transmission of health 
data to healthcare professionals, supporting a more constant and distributed form of care that extends 
beyond the boundaries of hospital facilities. These technologies are expected to evolve towards increasingly 
integrated predictive models, capable of supporting both prevention and the personalisation of treatment. 
But their widespread adoption raises significant challenges in terms of data security and equitable access.

Walkable city — Wc
The walkable city is an urban model where the design of spaces and the integration of technologies 
contribute to making the urban environment more accessible, safer, and more sustainable. This model 
improves quality of life by promoting a helthier lifestyle and contributes to the mitigation of urban 
microclimates, as well as to the reduction of air and noise pollution. Overall, it has a positive impact on 
multiple dimensions of urban life, promoting more efficient mobility, public health, social well-being, and 
greater inclusion. At the same time, walkability should not become an accessibility barrier, nor should it 
lead to excessive dependence on technology when needs are not easily reach.
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The agency dimension of health
In the evolving landscape of future healthcare, agency is being redefined 
within a hybrid ecosystem where human, digital, and robotic agents 
collaborate to transform prevention, treatment, and rehabilitation. 
The citizen is no longer a passive recipient but an active participant, 
empowered by hyper-connectivity and digital tools that enable decentralised 
interaction with healthcare, shifting care from clinical settings to the 
patient’s environment. Digital agents and intelligence such as Digital twins 
and intelligent monitoring systems expand prevention beyond the individual 
to entire interconnected ecosystems. Through predictive models and real-
world data, they enable early disease detection and highly personalised 
prevention and treatment plans. At the same time, remote surgery 
and telecommunication networks reduce geographical barriers, making 
specialised surgical care accessible even in remote or fragile contexts. In 
rehabilitation and long-term care, agency is further enhanced by carebots 
and robotic aids that support patient autonomy, especially at home. 
These tools do not replace healthcare professionals but assist them by 
handling routine tasks, allowing physicians to focus more on the patient’s 
narrative dimension and a more holistic, empathetic approach to care. 

However, this shift requires strong ethical governance. It is essential to 
prevent risks such as social isolation or psychological stress caused by 
excessive digital monitoring. The goal is a complementary human-machine 
relationship where technological agency promotes equitable access and 
universal well-being rather than privilege for a few.

“The goal of new technologies such as artificial intelligence and robotics is 
to enhance human agency rather than replace it. By empowering patients 
and augmenting healthcare professionals, these technologies can help deliver 
more personalised care to more people, allowing clinicians to focus on what 
remains uniquely human: empathy, judgment, and trust.”

Maurizio Cecconi, Professor,  Humanitas University

“Technology and data driven solutions are big enablers to balance 
healthcare systems sustainability but professionals commitment and citizen 
empowerment is essential to create value.”

Elena Bottinelli, Head of Innovation and Digitalisation, Gruppo San Donato
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Care-bots — Cb
Care-bots are devices designed to monitor patients’ health status and provide both physical 
and emotional assistance to individuals in hospital, residential care facilities, or receiving care 
at home. These are networked technologies capable of collecting, storing, and processing data 
from various local sources as well as from the cloud. This technology supports the development 
of predictive medicine and facilitates the integration of clinical and epidemiological data, while 
also carrying out inspection activities in hard-to-reach environments.  

Digital twin/Modelling — Dt
A Digital twin is a set of virtual information constructs that mimic the structure, context, and 
behavior of a natural, engineered, or social system. In healthcare, it acts as a dynamic virtual replica 
of a patient (or specific organs/systems), continuously updated with real-time data to inform value-
driven decision-making. Beyond the individual level, this technology is evolving into a tool for 
systemic governance. It will be possible to develop Digital twins of entire cities, directly connected 
to administrative, urban planning, and healthcare systems to anticipate public health risks. 

Remote surgical robotics — Rs
Remote robotic surgery represents a technological frontier that allows a surgeon to perform 
procedures on a patient located in a different geographical area by integrating advanced 
robotics, ultra-fast connectivity, and real-time sensory feedback. Through remote control, 
the physicians guide robotic arms that faithfully mimic their movements, ensuring extreme 
precision thanks to haptic feedback systems that restore the tactile sensitivity of tissues. This 
technology is fundamental for breaking down geographical barriers and democratising access 
to high-level specialised care, bringing surgical excellence to isolated or fragile contexts.
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