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Special Section on New Frontiers in Computing for Next-Generation
Healthcare Systems
A profound transformation is revolutionizing the healthcare system powered by technological advances in
computing and information sciences. The pervasiveness of mobile devices, wearable sensors, smart
devices, social media, etc., on one hand, and fast-paced advances in data analytics, artificial intelligence,
machine learning and edge computing, on the other hand, bring unprecedented opportunities to deliver
patient-centered, personalized healthcare in the patients’ environment. The rising importance of the eHealth, m-Health (mobile Health) and p-Health (pervasive Health) paradigms are shifting the healthcare
provision model from a centralized, standardized, hospital-centered, episodic model, to a decentralized,
home-based, personalized, patient-centered and continuous paradigm, pushing the boundary of traditional
Health Informatics systems and applications.
From a societal point of view, new opportunities arise for improving the life of a child, elderly, disabled
individuals, and those suffering from chronic illnesses, as well as for the prevention of the current
epidemics of lifestyle-related diseases. In the future, individuals and patients will use a number of devices
measuring a multitude of different signals. The pervasive nature of modern technologies is pushing
society to embrace a broader definition of healthcare management, from disease to wellness management,
empowering people to take charge of their own health and well-being. At the same time, emerging
technologies and data-driven processes are expected to reduce the social and monetary costs of healthcare
systems, which have been rising steadily for the past 20 years.
Research and public health are also set to increasingly benefit from the enormous quantities of data
available through social media, social networks and the Internet-of-Things. Healthcare Big Data have
great potential to empower researchers, industry and practitioners with novel insights, hypothesis and
applications, leveraging biological and personal data seamlessly collected in unprecedented real-life
scenarios. As an example, the emerging field of Digital Epidemiology is beginning to leverage digital
data, usually collected for other purposes, to enhance our understanding of diseases and infections, e.g. by
connecting the study of social networks to the modeling of epidemics and infectious diseases. However,
the full potential of data collected outside of the traditional structured methodologies of biomedical
research and healthcare informatics is still largely untapped.
With technological advances come new opportunities, but also new challenges and threats. Issues related
to information security, patients’ privacy and data ownership are increasingly pushed into the spotlight. In
this respect, emerging technologies such as blockchain provide new ways to record patient’s data, written
by multiple parties/devices, and make them available to the different actors involved in healthcare
provision. There is relative little experience yet on the quality, reliability and biases in healthcare data
generated from the Web and social network sites. Data analytics could be used against individuals, who
could suffer discrimination based on their health status, if the latter can be inferred by online data traces.
This special issue aims to present the technological advancements in computing that are underpinning the
current revolution in healthcare, shaping our future concept of health management in the broadest sense of
the term. Cross-disciplinary and emerging applications that lay at the intersection of different sub-fields
are especially welcome.
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