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INTRODUCTION

Wearable sensor systems and information technology of today enables monitoring of people in their
home, with the aim to follow health trends, providing distance diagnosis and communication facilities
(Pantelopoulos & Bourbakis 2010). Elderly chronically ill patients are a key target group, together with
the possibility to perform rehabilitation at a distance (Patel, Park, Bonato, Chan, & Rodgers 2012). His-
torically, telemedicine applications have been available since long, with their real breakthrough during
the 1990s, and with clinical applications in practically all specialties (Thrall & Boland 1998). Telemedi-
cine has been of special interest in sparsely populated areas (Alexander 1995; Made, Carle, Soderberg,
& Hellstrom 1999; Raza, Joshi, Schapira, & Agha 2009), exemplified by the northern parts of Sweden
and Australia. When introduced, most applications were focused on diagnosis and treatment of disease.
However, the importance of prevention of disease, especially chronic disease, or noncommunicable dis-
eases, is crucial. Noncommunicable diseases is the leading cause of death, and the estimated cumulative
economic losses due to noncommunicable diseases during 2011-2025 is estimated to USDollar 7 trillion
in low- and middle-income countries in WHO Global Status Report (2014).

However, the definition of health as described by the World Health Organization (WHO) is not only
the absence of disease, but; “Health is a state of complete physical, mental and social well-being and
not merely the absence of disease or infirmity” as described in the “Preamble to the Constitution of the
World Health Organization” (1946). Consequently, healthcare technologies should face the challenge
to support prevention, monitoring and educational activities to be carried out in an easy and effective
way both by medical staff, patients and healthy population. Information and Communication Technol-
ogy of today has reached the maturity to satisfy these needs. The success is, however, dependent on
adaption to the end-user’s needs, and the user aspects are crucial in the development process (De Rouc,
Jacobs, & Leys 2008; Kujala, Kauppine, Lehtola, & Kojo 2005; Kujala 2003; Sandberg, Jensen, Flg,
Baldursdottir, & Hurnasti 2001). Knowledge based information systems, reliable communications, se-
curity protocols and reliable devices and applications, are available and affordable at the point of care.
Furthermore, Embedded Sensor Systems (ESS) linked to information and communications platforms
open new opportunities to support this wider range of healthcare services both at the clinical scenarios,
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such as hospitals, primary care centres or therapy units, and at personal health scenarios like the home,
transportation, sports, and work.

The home healthcare scenariois a particular challenge as emerging health policies aim to prevent, treat
and follow-up acute or chronic diseases in a cost-effective way (Bernard & Choi, 2012; Bodenheimer,
Lorig, Holman, & Grumbach, 2002). Therefore, health technologies have to rely on situations that are
not “under control”, unlike a medical unit where all the environmental conditions are well known. Wear-
able technologies, signal processing, local decision support systems and accessible low cost devices
could become real enablers of health prevention, tele-monitoring, and home based follow-up services
(Lindén, GholamHosseini, Lindahl, Otterskog, & Tomavic, 2015). The mission is not only to support
the identification and treatment of disease, but also to reduce its prevalence, enhance its cure, and reduce
the probability to get sick again, thus to foster secondary prevention activities.

Going back to the holistic WHO view of Health, physical, mental and social well-being is also sup-
ported by enhancing products and services that promote personal autonomy and support independent
living (Sama, Eapen, Weinfurt, Shah, & Schulman, 2014; Bort-Roig, Gilson, Puig-Ribera, Contreras, &
Trost, 2014). ESS may face this challenge by making devices that take into account the usability needs
according to the individual“s physical, sensitive, cognitive and intellectual abilities. Similar daily life
activities at home may need very different supporting healthcare technologies depending on the age,
abilities, background and experience of the person. Embeddable software and hardware facilities can
make the difference, to enable a person to interact with daily life objects that contribute to their per-
ceived Quality of Life at home. User needs, expectations and abilities seldom influence the technology
acceptance models, especially in the healthcare domain. Thus, ESS for Home Healthcare not only has to
face clinical needs but also the specific features of the residential environment with the aim to achieve
positive changes to support healthier lifestyles.

The needs of the future healthcare depend on the ongoing changes, especially the change of organi-
zation, towards distributed treatments. Elderly continue living at home, as admissions to nursing homes
are reduced. To meet the requirements when a holistic concept of health is adopted, preventive health
actions need to increase. For example, life-style changes can prevent up to 80% of the common chronic
diseases (WHO Global Status Report on noncommunicable diseases 2014). Further, not one but several
parameters should be monitored, in order to gain a more holistic appreciation of the person/patient.
This is further accentuated by the prospects of multi-morbid patients: there is not one disease to moni-
tor but several, and their interactions nee to be considered There is also a need for personalization, each
person followed is an individual, reacting individually, and thus the systems need to be adapted for each
individual person monitored.

The present chapter will present a survey of Embedded Sensor Systems for Health in Home Health-
care, including enablers and challenges. The chapter is organized as follows: Introduction; introducing
the area, Technology meeting the requirements of healthcare; describing the needs and state of the art of
technology, Challenges, trying to explain why the breakthrough has not yet been reached, and Conclusion.

TECHNOLOGY MEETING THE REQUIREMENTS OF HEALTHCARE

The main driving force in the development of new healthcare technology must be the need from the
healthcare sector, but new available technology act as an enabler. To reach success, interdisciplinary
integration between research, healthcare, and industry is needed.
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