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Guest Editorial
Special Section on Personal Health Systems

I. INTRODUCTION

THE expression personal health systems (PHSs) refer to a
new and fast growing concept that has emerged over the

past few years. It concerns the individualization of interven-
tions aimed to prevent and/or treat diseases via tools available
as part of the healthcare system. PHSs are putting the patient at
the center of healthcare. Through remote monitoring and man-
agement applications, PHSs aim to bringing continuity of care
and controlling quality at all levels of the healthcare delivery
chain. This continuity of care is a prerequisite for the delivery of
preventive, personalized, and citizen-centered healthcare. PHS
is realized through a number of tools stemming from the mi-
cro and nanosciences (e.g., wearable, implantable, and portable
systems), information and communication technologies (ICT)
(e.g., call centers, point-of-care systems, multiparametric deci-
sion support systems), as well as medical knowledge mining
and data management systems to name a few. PHSs address the
following major needs: 1) the need for ubiquitous, unobtrusive,
pervasive biodata acquisition, processing, and management, and
for using medical decision support systems; 2) the need for com-
bining multilevel medical information as well as environmental
information in order to promote the individualization of health-
care; and 3) the need for increasing the quality of healthcare
delivery through rigorous biofeedback mechanisms, thus im-
proving patient safety.

In recent years, advances in pervasive computing technolo-
gies [1], [2] have provided the basis for the design and devel-
opment of several personal health systems and services [3], the
majority of which rely on the adoption of biomedical sensors
[4], [5], and networking/communication technologies [6], [7].
Specifically, recent progress in micro–nano technologies have
led to various types of biomedical sensors that can be effectively
used to record patient’s physiological signals, data parameters,
and contextual information. Also, recent technological advances
allow us to transmit this information to other devices and/or
systems, thus enabling the delivery of personalized healthcare
services.

The addition of processing and communication capabili-
ties to sensor technology has enabled the implementation of
intelligent sensor platforms [8]. These platforms support ad-
vanced reasoning and information fusion techniques that are
required for the deployment of sophisticated healthcare ap-
plications. Communication technologies such as IEEE 802.15
(http://www.ieee802.org/15/) for wireless personal area net-
works and IEEE 802.11 (http://www.ieee802.org/11/) for mo-
bile Internet offer effective means for effective patient–clinician
interaction via PHSs, enabling bidirectional information ex-
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change. Sensor miniaturization, advanced power management
schemes, unobtrusiveness, as well as highly available network
connections also constitute relevant advances that contribute to
the realization of ubiquitous, personalized healthcare services.

The adoption of PHS in several application scenarios has
emerged in response to the need for ensuring individualization
of healthcare solutions, prevention and continuity of health-
care services, improving patients’ quality of life, and rationaliz-
ing healthcare costs. Typical PHS applications include remote
monitoring for chronic disease management [9]–[12], wellness
assessment [13], lifestyle management [14], ambient-assisted
living for older adults and individuals with mobility-limiting
conditions [15], and personal health record (PHR) systems [16],
[17], to name a few. The effectiveness of such systems has been
reported in several studies [11], [18], [19], illustrating signifi-
cant results, such as a reduction in hospitalization rates among
chronic patients, increased compliance with therapy plans, in-
creased patient awareness and self-care, etc.

Although significant progress has been achieved during the
past decade, there are still several open issues and challenges
that have to be addressed in the field of PHS. Among others, we
want to emphasize the following: embedding intelligence and
medical knowledge in PHSs [8], properly managing medical
information [20], contextualizing healthcare services [21], ad-
dressing interoperability issues across personal health systems
and the healthcare infrastructure [22], increasing quality control
of clinical care plans and patient acceptance [23]. It is evident
that, the role of the patient in healthcare will have to be further
elaborated upon as an active, mobile, and empowered partic-
ipant, so as to achieve the appropriate patient motivation and
involvement; thus, new patient-driven paradigms for healthcare
have been introduced, considering the patient as the center of
the healthcare system [24].

II. CONTENT OF THE SPECIAL SECTION

In the present special section on PHS, we aim to present the
state-of-the-art in three main areas of PHS, namely advances in
micro–nano instrumentation and telemonitoring capabilities, the
development of new types of information processing and man-
agement including embedding intelligence in PHS for better
medical decision support, and finally, the development and use
of platforms that enable monitoring the quality of care through
managing and integrating information, data, and medical knowl-
edge stemming from PHS.

The 13 papers of this special IEEE TRANSACTIONS ON

INFORMATION TECHNOLOGY IN BIOMEDICINE issue on PHS are
herein presented in groups that follow the three aforementioned
areas of work in PHS.
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TABLE I
MAIN ADVANCES IN PHS INSTRUMENTATION AND SENSORS

A. New Micro–Nano Instrumentation, Sensors, and Sensor-
Based Systems

These papers leverage wearable sensors to measure physi-
ological variables such as electrocardiographic activity, respi-
ration, sweat, and skin conductivity (to assess stress levels).
Besides, sensor technology to monitor wounds and leg ulcers is
presented within this set of papers. We believe that this group
of papers and the presented systems constitute the most mature
part of the PHS field. Sensor systems such as the BIOTEX sys-
tem for measuring sweat, pH and Na and the SPECT wound
recording assessment system constitute major advances in the
instrumentation domain and are expected to play a major role
in the future of PHS.

Table I summarizes the main advances and elements that these
papers bring into the PHS field.

TABLE II
PHS INFORMATION PROCESSING AND CLASSIFICATION TECHNIQUES
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TABLE III
KEY FEATURES OF THE PHS PLATFORMS

B. New Information Processing Technology via Embedding In-
telligence in PHS

These papers address the development of new modules for
information processing as well as the development of classifica-
tion techniques applied to biosignals and vital signs with the aim
of deriving clinically meaningful parameters from sensor data.
The focus of these papers is on topics such as the interpretation
of ECG data, the analysis of skin resistance data, the analysis of
data recorded from sensors capturing the effect of foot pressure
lesions.

Table II summarizes the key features of the techniques used
for information processing and classification as well as for em-
bedding intelligent algorithms in these systems.

C. PHS Platforms—Clinical Care Plans—Patient Safety

The papers in this group present complete solutions based on
PHS and the deployment of such solutions to address specific
clinical applications including the management of cardiovas-
cular diseases, Parkinson disease, and mental disorders. Fur-
thermore, this group of papers presents platforms designed to
facilitate the titration of medications and wellness management
in chronic diseases.

Table III summarizes the key features of the PHS platforms
presented in this special section and relates them to specific
clinical applications.

III. CONCLUSION

This presentation of the state of the art in PHS spans a wide
spectrum of scientific and application topics thus reflecting the
complexity of the field. Recent advances in PHS are contributed
by new types of sensors and newly developed wearable systems
that allow one to measure physiological data of great clinical
relevance. Clinical applications that now fall within the area of
work achieved via PHS require high quality of the data recorded,
thus making it necessary the development of new processing
algorithms that are now becoming a major aspect of a new
generation of PHS. Issues remain in the areas of communication
and user interface design. Addressing these issues will be a
further step toward empowering individuals by creating viable
personalized health services. If the technical issues described in
this special section are properly addressed, PHS will become
an integral part of the healthcare system. The papers contained
in this IEEE TRANSACTIONS ON INFORMATION TECHNOLOGY

IN BIOMEDICINE special section on PHS show that the state
of the art in the field is promising and that PHS have indeed
the potential to become an essential tool to deploy high-quality
clinical care.
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health and wellness application framework,” Methods Inf. Med., vol. 47,
no. 3, pp. 217–222, 2008.

[14] N. Maglaveras, I. Chouvarda, V. Koutkias, I. Lekka, M. Tsakali,
S. Tsetoglou, S. Maglavera, L. Leondaridis, B. Zeevi, V. Danelli, T. Ko-
tis, G. de Moore, and E. A. Balas, “Citizen centered health and lifestyle
management via interactive TV: The PANACEIA-ITV health system,” in
Proc. AMIA Annu. Symp. Proc., 2003, pp. 415–419.

[15] S. Koch, M. Marschollek, K. H. Wolf, M. Plischke, and R. Haux,
“On health-enabling and ambient-assistive technologies. What has been
achieved and where do we have to go?” Methods Inf. Med., vol. 48, no. 1,
pp. 29–37, 2009.

[16] P. C. Tang, J. S. Ash, D. W. Bates, J. M. Overhage, and D. Z. Sands,
“Personal health records: Definitions, benefits, and strategies for over-
coming barriers to adoption,” J. Amer. Med. Inf. Assoc., vol. 13, no. 2,
pp. 121–126, 2006.

[17] D. C. Kaelber, A. K. Jha, D. Johnston, B. Middleton, and D. W. Bates, “A
research agenda for personal health records (PHRs),” J. Amer. Med. Inf.
Assoc., vol. 15, no. 6, pp. 729–736, 2008.
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