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Preface

The present book includes extended and revised versions of a set of selected pa-
pers from the Third International Joint Conference on Biomedical Engineering
Systems and Technologies (BIOSTEC 2010), organized by the Institute for Sys-
tems and Technologies of Information Control and Communication (INSTICC),
technically co-sponsored by the IEEE Engineering in Medicine and Biology So-
ciety (EMB), and in cooperation with AAAI, Workflow Management Coalition
(WIMC), ACM SIGART, Universidad Politecnica de Valencia and Centro en
Red en Ingenieria Biomédica (CRIB).

The purpose of the International Joint Conference on Biomedical Engineer-
ing Systems and Technologies is to bring together researchers and practitioners,
including engineers, biologists, health professionals and informatics/computer
scientists, interested in both theoretical advances and applications of informa-
tion systems, artificial intelligence, signal processing, electronics and other engi-
neering tools in knowledge areas related to biology and medicine.

BIOSTEC is composed of four co-located conferences; each specializes in one
of the aforementioned main knowledge areas, namely:

— HEALTHINF (International Conference on Health Informatics) promotes re-
search and development in the application of information and communication
technologies (ICT) to healthcare and medicine in general and to the special-
ized support to persons with special needs in particular. Databases, network-
ing, graphical interfaces, intelligent decision support systems and specialized
programming languages are just a few of the technologies currently used in
medical informatics. Mobility and ubiquity in healthcare systems, standard-
ization of technologies and procedures, certification, privacy are some of the
issues that medical informatics professionals and the ICT industry in general
need to address in order to further promote ICT in healthcare.

— BIODEVICES (International Conference on Biomedical Electronics and De-
vices) focuses on aspects related to electronics and mechanical engineering,
especially equipment and materials inspired by biological systems and/or
addressing biological requirements. Monitoring devices, instrumentation sen-
sors and systems, biorobotics, micro-nanotechnologies and biomaterials are
some of the technologies addressed at this conference.

— BIOSIGNALS (International Conference on Bio-inspired Systems and Signal
Processing) is a forum for those studying and using models and techniques
inspired by or applied to biological systems. A diversity of signal types can
be found in this area, including image, audio and other biological sources
of information. The analysis and use of these signals is a multidisciplinary
area including signal processing, pattern recognition and computational in-
telligence techniques, amongst others.



VI Preface

— BIOINFORMATICS (International Conference on Bioinformatics) focuses
on the application of computational systems and information technologies to
the field of molecular biology, including for example the use of statistics and
algorithms to understanding biological processes and systems, with emphasis
on new developments in genome bioinformatics and computational biology.

The joint conference, BIOSTEC, received 410 paper submissions from more than
55 countries in all continents. In all, 46 papers were published and presented as
full papers, i.e., completed work (8 pages/30° oral presentation), 113 papers
reflecting work-in-progress or position papers were accepted for short presenta-
tion, and another 78 contributions were accepted for poster presentation. These
numbers, leading to a “full-paper” acceptance ratio of about 11% and a total
oral paper presentation acceptance ratio close to 39%, show the intention of
preserving a high-quality forum for the next editions of this conference.

The conference included a panel and four invited talks delivered by inter-
nationally distinguished speakers, namely: Peter D. Karp, Rui M. C. Ferreira,
Tony Cass and Vicente Traver.

We must thank the authors, whose research and development efforts are
recorded here. We also thank the keynote speakers for their invaluable contri-
bution and for taking the time to synthesize and prepare their talks. Finally,
special thanks to all the members of the INSTICC team, whose collaboration
was fundamental for the success of this conference.

June 2010 Ana Fred
Joaquim Filipe
Hugo Gamboa
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Personal Health:
The New Paradigm to Make Sustainable
the Health Care System

Vicente Traver and Raquel Faubel

Instituto de Aplicaciones de las Tecnologias de la Informacién y Comunicaciones Avanzadas
(ITACA), Universidad Politécnica de Valencia
Camino de Vera sn, ed. 8G, 46022 Valencia, Spain
vtraver@itaca.upv.es

Abstract. New technologies and innovation are leading a new paradigm in
health care systems in order to face the growing demand and expectations in
promoting and maintaining health and in disease prevention, treatment and care.
ICT could have several applications in health scope (care, management,
information and training) being an enabler for a personalized health system.
RFID system, sensors, internet 2.0, electronic health records and ambient
intelligence are some tools for catalyzing changes in health systems towards
Personal Health.

Keywords: Personal health, e-Health, Telemedicine, ICT.

1 Introduction

In the last few years, health systems are facing a growing demand and expectations in
promoting and maintaining health and in disease prevention, treatment and care. In
order to confront such demand, new routes must be found to provide a greater number
of complex patient-centered services. Experts indicate that a radical transformation of
the health services supply process is required [1, 2]. This new approach, called per-
sonal health (pHealth), must be focused on health in a broader sense, not just on the
treatment, incorporating information and communication technologies (ICT) and
recognizing the influence of the patient as a service consumer. This implies a shift of
paradigm in which ICT and patient empowerment will be drivers towards a sustain-
able and patient-centered health systems. Under the personal health, the patient, as a
consumer of health services, acts more as a client, and therefore demands the corre-
sponding rights and obligations; care task will be focused on promoting and prevent-
ing rather than treatment; finally, disease management will be converted towards a
holistic concept of health and life management. In this new model, ICT is considered
a tool towards personalized treatments, sustainable health services, better quality of
service, closed loop relationship and evidence based medicine.

A. Fred, J. Filipe, and H. Gamboa (Eds.): BIOSTEC 2010, CCIS 127, pp. 311]2011.
© Springer-Verlag Berlin Heidelberg 2011



4 V. Traver and R. Faubel

This chapter aims to approach to pHealth and ICT in the healthcare scope. The
latest contributions in ICT as RFID, sensors, ambient intelligence (Aml), social
health media - health 2.0- and barriers and initiatives to achieve interoperability
between different information systems are other relevant aspects of the applica-
tion of ICT in health that will be held during this chapter.

1.1 Telemedicine and Health

Telemedicine was defined by the World Health Organization (WHO) in 1997, as the
delivery of healthcare services, where distance is a critical factor, by all healthcare
professionals using information and communication technologies for the exchange of
valid information for diagnosis, treatment and prevention of diseases and injuries,
research and evaluation, and for the continuing education of healthcare providers, all in
the interest of advancing the health of individuals and their communities [3].

According to this concept, telemedicine could have several applications in health
scope. It can be useful to inform the population about health issues, for the training
and information for healthcare professionals, to support for the continuum of
care (management) and, finally, in purely assistance processes either for diagnosis,
treatment and care.

Assistance process

Diagnosis Treatment Care

(uawabeuew) ssasoud poddng

Training and information for healthcare professionals

Health Information for population

Fig. 1. Telemedicine applications

e-Health policy in the EU is part of the 'Strategy Europe 2020" with the facing
goal of achieving in the European Union, in 2010, an economy based on knowl-
edge, competitive and dynamic, with improvements in employment and social co-
hesion. This plan of action includes measures to obtain a more efficient supply of
services for citizens (e-government, e-health e-learning and e-commerce), interven-
ing authorities, generating demand and promoting the creation of new networks. In
2006, the European Commission published a new strategy to accelerate the growth
of the e-health market in Europe, 'Accelerating the Development of the e-health
Market in Europe' [4] which deals with the elimination of several legal/regulatory
barriers that restrict the development of the e-health.
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2 New Paradigm for Health Care Systems

2.1 Disruptive Innovation

Disruptive innovation is a combination of technological advances and new business
models that has the potential to transform the structure, organization, and performance
of the healthcare system as a whole. Christensen [5] introduced the theory of
disruptive innovation asserting that consumers could produce transformations of the
prevailing business models by purchasing new products and services that were more
affordable and accessible than those that had been traditionally offered. For the dis-
ruptive innovation, two drivers are needed: technological enablers and a disruptive
business model that can profitably deliver these routine solutions to customers in
affordable and convenient ways.

Technologies drivers for disruptive innovation in healthcare are advances in
medical knowledge and advances in ICT. The ICT advances not only support the
development of new techniques and devices. They also facilitate the codification,
continuous updating, and diffusion of therapies and best-practice care protocols. ICT
can make feasible the integration of a patient’s health care data to provide real-time
medical decision support to professional, as well as to patients and their families. ICT
also enables the collection, integration, and analysis of data on the performance of the
overall system and supports the use of many advanced systems design, analysis, and
governance tools and methods to improve system performance.

Accelerating the development and application of ICT tools and techniques would
make possible the design, analysis, and governance of new processes and systems
throughout the health care system [6]. Disruptive innovation, applied to healthcare sys-
tem, implies affordable, simple and network system, comparing with the current health-
care system with complex and high cost alternatives based in an oligarchic system.

2.2 Chronic Disease Challenge

Chronic disease management represents one of the greatest challenges for health in
Europe. Growth rates of the adult population and aging projections in Spain only
serve to highlight the need to implement comprehensive strategies for changing the
routines and resources tackling chronic diseases. In the EU, currently 86% of deaths
are attributed to chronic illness, accounting for 50-80% of the total expenditure on
health, as appropriate. Under these conditions, reports the WHO, those health systems
maintaining their current system of disease management will be facing a large prob-
lem and they cannot keep the current level of service for the growing number of peo-
ple under chronic conditions.

Considering this challenge and trying to fit health services and needs, the patients’
stratification by risk levels allows an adequate adaptation to the populations’ health-
care needs, giving them the most appropriate response. The Kaiser Permanente pyra-
mid [7, 8] has proved to be a very useful method for conceptualizing risk stratified
groups of patients with long term conditions. The pyramid models long-term condi-
tions by splitting the population into those who can care for themselves, individuals
who need help to manage their diseases, and people who require more intensive



