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Chapter 10

Summary and Outlook

I
n this thesis we propose a dynamic methodology for the development of an
eHealth inspired healthcare ecosystem. Information and Communication Tech-

nology (ICT) is a fundamental tool for this development because it provides the
means for meeting the obligations of modern societies in providing better health-
care systems to the citizen.

Citizen-centred values and high standards of contemporary healthcare systems
can be reached through the careful use of technology at the point of healthcare de-
livery. Applied and fundamental research pursuit for better tools for healthcare
providers, citizens, and societies. Education for the citizen and the medical students,
and on the job training for the healthcare provider are supported by ICT means for
better dissemination and evolvement into the development of healthcare ecosystem.

ICT in its many forms is essential for coordinating complex activities, ensur-
ing quality, fostering collaboration and sharing the growing body of knowledge in
health. ICT is changing how healthcare is delivered and how health systems are
working. Incorporating ICT is not only a technical issue, but also a priority for the
development of health systems. The use of ICT for health, or ‘eHealth’, nowadays
represents one of the key instruments for health care delivery and public health.
Efficient and robust eHealth solutions have already demonstrated their value, par-
ticularly in facing new global health challenges. A global vision must rely on local
insight, a principle that governs the proposed methodology that starts at the citizen
level, evolves to the local societies, the nations, and aim towards a global health-
care ecosystem. Local communities and their associated structures, with their roots
in history as well as in culture, provide the insight necessary to focus and apply
resources to society’s sore spots. Understanding the benefits and the anticipated
problems when using ICT, we propose a novel framework for reaching and sustain-
ing an eHealth ecosystem in a commitment to change society.

1 Future work and open issues

In the following section, we propose some research directions that can be followed
for extending the work carried out in this thesis.
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As we stated in Chapter 4, a structured, comprehensive, and interoperable EHR
is a prerequisite towards global healthcare. An important and unique benefit of
EHR system integration with other systems is to achieve a complete overview of
care of the individual at any given time. It is encouraging to note that a growing
proportion of countries are building their systems, and the standardisation of EHR
systems is evolving and it is expected to continue expanding. Understanding the
barriers to EHR system implementation is the first step to overcoming them and
moving forward. Countries most frequently identified funding, lack of capacity,
infrastructure and legal aspects as the main barriers to the introduction of national
EHR systems. While funding is likely to be an ongoing issue worldwide, capacity,
infrastructure and legal frameworks are steadily being addressed and are likely to
diminish in importance in the future.

The adoption of EHR technology in healthcare systems is increasing steadily; in
time, EHRs will incorporate data from many sources, including data from genes
which when meaningfully examined and combined with the clinical and historical
data of a person can reveal important diagnostic and prognostic factors for one’s
future health. New approaches to the medical practice and research in these direc-
tions are creating new fields of collaborative research such as Precision Medicine,
an attempt to maximize effectiveness by taking into account individual variability
in clinical presentation, medical history, genes, environment, and lifestyle. It is a
leap beyond the promise of “personalization” empowered by recent technological
advances. In the eHealth lab of the University of Cyprus my team is in the process of
building an interdisciplinary research centre in collaboration with computer scien-
tists, doctors, bioinformaticians, biologists, geneticists, and engineers for Precision
Medicine.

The goal of the proposed centre is to establish an inspiring multidisciplinary re-
search and innovation team which will become a world leader in the development of
new technologies (hardware and algorithms) to further enable, drive and accelerate
the development, translation, and application of precision medicine. This Centre
will include the critical mass of scientists, the necessary expertise, and the mul-
tidisciplinary research focus to identify common roadblocks and create the tools
necessary for the expansion of precision medicine. Over the last decade, scien-
tific knowledge and technological innovations have matured to the point where the
stage is ready for the next technological breakthroughs bringing more “precision”
to medicine (Collins and Varmus, 2015; Jameson and Longo, 2015; Ashley, 2015).

In Chapter 3, we focus on the implementation of an integrated EHR at National
level and in Chapter 9 we focus in the education of medical students and profession-
als. We envision a new add-on functionality to EHR that will help medical students
and healthcare professionals to come up with a better diagnosis faster. This process
is called differential diagnosis and considers the active alternatives that can possibly
explain a patient’s description of symptoms. Healthcare professionals carry out this
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process and arrive at disease diagnosis via prediction by interrelating prior cases
with the same or similar clinical problems and symptoms. This process, needs sig-
nificant practice, to be taught directly to medical students (Ravì et al., 2017; Reisen-
witz, 2017).

A way of achieving differential diagnosis is via Deep Learning. It is a new area of
machine learning research, which has been introduced with the objective of moving
machine learning closer to one of its original goals which is Artificial Intelligence.
We believe that deep neural networks will be changing the way doctors diagnose
illnesses, making diagnostics faster, cheaper, and more accurate than before (Reisen-
witz, 2017).

As we stated in Chapter 9, we illustrated a methodology for achieving more ef-
fective teaching methods regarding eHealth, for both undergraduate and postgrad-
uate students, and healthcare professionals. Emphasis is given in ascertaining the
measures of success for teaching, learning, and practicing eHealth to better prepare
medical students to endure modern, technology-enabled, clinical environments.
This chapter offers a new insight into the methodology of teaching eHealth by inte-
grating eLearning tools at the medical undergraduate and postgraduate level, and
at the level of continuous professional education (CPE) in highly demanding clini-
cal environments such as that of critical care. Many and significant challenges are
posed to a healthcare student today, at both undergraduate and postgraduate lev-
els, as one is required to learn and practice in a modern and technology-rich clinical
environment.

A familiar approach, but insufficiently used, is the concept of Virtual Pa-
tients(VP), which comes to enhance effective teaching in medical students. It is
a “specific type of a computer program that simulates real-life clinical scenarios;
learners emulate the roles of healthcare providers to obtain a history, conduct a
physical exam, and make diagnostic and therapeutic decisions” (Cook and Tri-
ola, 2009). Virtual patients are commonly used to teach clinical interviewing skills,
bioethics, basic patient communication, history taking, and clinical decision-making
skills. In conclusion, the medical education community will need to elevate the qual-
ity of the research being published to address the underlying critical issues that limit
widespread acceptance of the technology while describing and defining the case for
the use of VPs. The ability to create variations on clinical presentation supported by
an underlying physiological simulation engine is a significant opportunity worthy
of further investigation (Cendan and Lok, 2012).

Lastly, another essential aspect to focus on is big data solutions in the healthcare
ecosystem, that attempt to be cost-effective, answer the challenges of large and fast-
growing data volumes and appreciate the potential in analytical value. Big data has
many implications for patients, providers, researchers, and other healthcare partic-
ipants. To successfully identify and implement big data solutions, and benefit from
the value that big data can bring, research organizations need to devote time and
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resources to visioning and planning. This will provide the foundation needed for
implementation (Technology Solutions, 2012).

The aforementioned activities will take place to the new proposed Research cen-
tre on Interactive media, Smart systems and Emerging Technologies (RISE). This
centre aims to become a Centre of Excellence and a hub across the three continents
bordering Cyprus, facilitating thus the local scientific, technological, and economic
growth of the region. It identifies the potential of Interactive Media to bring together
several scientific areas, yielding applications in the priority areas of the Smart Spe-
cialisation Strategy of Cyprus. Therefore, research in RISE integrates the Visual Sci-
ences, Human Factors and Design, and Communications and Artificial Intelligence,
in a tight synergy that provides a unique interdisciplinary research perspective that
emphasizes an “Inspired by Humans, Designed for Humans” philosophy (RISE,
2016).

More specifically, Multidisciplinary Research Groups (MRGs) are formed, hav-
ing as an objective to investigate emerging knowledge in cognitive psychology and
exploit this with animated scenery for supporting the mobile health actor. The aim
is to develop and implement a new framework concerning the provision of next
generation mobile healthcare services. These will be based on cognitive psychology
profiling of the healthcare actors; will involve the patient, thus facilitating the pro-
vision of better communication and interaction via instant feedback in animation
scenery visualization.

It is clear that a dynamically expanding, evolving, intelligent EHR, being the
central repository for supporting emerging healthcare services.

It is hoped that the work carried out in this Thesis contributes in the efforts of
my team towards serving the citizen via the development of advance eHealth sys-
tems, tools and solutions. Furthermore, it will further strangthen the already estab-
lished fruitful, successful and very productive collaboration between the University
of Groningen and the University of Cyprus.
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