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Preface 

This book selectively builds upon and integrates the main findings of Framework 

Programme 7 project PHS2020
1
. It is an important contribution rooted in the context of 

European Union policies and research funding in the broadly defined field of eHealth.  

eHealth has figured among the priorities of the European Commission Information 

Society policy and research agenda ever since the launch of the two Action Plans 

eEurope 2002 (European Commission 2000) and eEurope 2005 (European Commission 

2002) and is still among the key objective of the current i2010 European Information 

Society policy platform (European Commission 2005)
2
. The European Commission has 

encouraged Member States to take actions in eHealth and managed to reach clear 

commitments in May 2003 during the Ministerial eHealth Conference held in Brussels, 

when European Ministers signed a Ministerial declaration and committed their countries 

to work together towards best practices in the use of Information and Communication 

Technologies (ICT) as tools for enhancing health promotion and health protection, as 

well as quality, accessibility and efficiency in all aspects of health care delivery
3
. This 

was followed by the release in 2004 of the eHealth Action Plan (European Commission 

2004a) and of the Communication ñon patientsô mobility and healthcare developmentsò 

(European Commission 2004b). The eHealth Action Plan underscores how several trends 

are resulting in rising demands for healthcare services, which can be addressed also 

through the harnessing of the potential of ICT in combination with organisational 

changes and the development of new skills (European Commission 2004a: p. 4 and p. 8). 

As other areas of ICT applications to economy and society, eHealth is seen as potentially 

contributing to the Lisbon Agenda of achieving both economic growth and social 

cohesion in a knowledge based society and, thus, it is considered also a market 

opportunity. Attention to the concrete possibilities offered by eHealth to Europeans also 

in terms of business development and innovation has been captured solidly in the Lead 

Market Initiative for Europe (European Commission 2007a)
4
. Most recently the needs 

                                                 

1
 The project deliverables can be accessed at: 

http://ec.europa.eu/information_society/activities/health/research/fp7phs/index_en.htm  

2
 It is worth noting that there appears to be an increasing a sense of synergy between the public health and 

the ICT domains areas of policy and research in the European Commission. On the public health side, there 

is a growing awareness of the usefulness and appropriateness of eHealth to supporting health systems and 

services (European Commission 2007b).  The new European Health Strategy (European Commission 

2007c) aims to provide, an overarching strategic framework in the field of health and lists as strategic 

themes: Fostering Good Health in an Ageing Europe, Protecting Citizens from Health Threats, and 

Dynamic Health Systems and New Technologies. The first and the last of these have particular relevance 

from our perspective. 

3
 Ministerial Declaration at Ministerial e-Health 2003 Conference, Brussels, 22 May 2003 

(http://ec.europa.eu/information_society/eeurope/ehealth/conference/2003/doc/min_dec_22_may_03.pdf) 

4
 Following earlier argumentation provided by an independent expert group chaired by Mr Esko Aho 

(European Commission, 2006b), the Communication which underpins the Lead Market Initiative identifies 

an increase in investment in eHealth as pivotal points to telemedicine for chronic disease management as a 

http://ec.europa.eu/information_society/activities/health/research/fp7phs/index_en.htm
http://ec.europa.eu/information_society/eeurope/ehealth/conference/2003/doc/min_dec_22_may_03.pdf
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and opportunity of harnessing ICT potentialities to improve the delivery of care have 

been further highlighted in the Communication on Telemedicine (European Commission 

2008a) 

Personal Health Systems (henceforth simply PHS), besides being one of the key pillar of 

the eHealth policy and research agenda
5
, embody the most innovative vision on how ICT 

can be used in healthcare. It is precisely in this specific field that ever since the launching 

of Framework Programme 5 the Commission funding to research and technological 

development has supported the paradigm shift from the traditional hospital-centred and 

reactive healthcare delivery model toward a person-centred and preventive one. 

The first decade of more sustained funding to PHS research is ending, at the time of 

writing 2010 is only a few months away from us and will mark the end of the current 

overall policy Information Society policy framework i2010. A new Commission will be 

start to work soon. We are, thus, at a turning point and it is today a good time to take 

stock of what has been achieved and to look into possible futures so to provide input to 

the design of the policy and research agenda for PHS in the next decade. 

The overall objective of this book is precisely to provide an extensive review the state of 

the art in PHS, upon which several roadmaps of needed future research are proposed. 

These objectives have been achieved following the methodological steps briefly 

illustrated in § 1.3 and explained in further detail in the methodological annex (§ 7), 

which in brief led to : a) establish a state of play; b) extract from the state of play trends 

leading to the elaboration of four different future scenarios; c) systematically compare the 

state of play with the scenarios to identify gaps in need of being addressed to support the 

desirable elements of the scenarios and counter the less desirable ones; d) associate to the 

gaps various themes for Research and Technology Development (RTD) and/or for other 

kind of actions; and e) develop these themes into five Roadmaps. 

PHS2020 established a standing Expert Support Committee (ESC) that met five times 

over the duration of the project and constantly evaluated, commented and validated the 

deliverable produced. In addition, it organised four consultation workshops and one final 

validation conference. It, thus, carried out a total of 10 consultations events, engaging a 

very large number of experts and stakeholders covering all the relevant expertise and 

stakeholder areas (healthcare institutions and professionals, ICT industry and technology 

experts, policy making bodies, experts of broadly defined socio-economic relevant topics; 

researchers). So this book benefits from the input from such a large pool of very 

distinguished experts and stakeholders. 

                                                                                                                                                  

core domain where actions are required and clear development and progress can be achieved. Equally 

conscious of these multiple benefits arising from the eHealth technology field, but especially ï in this case 

ï electronic or personal health records, is the European Commissionôs recent Recommendation on 

interoperability (European Commission 2008c). 

5
 On the importance of Personal Health Systems see, for instance, the reports: Connected Health: Quality 

and Safety for European Citizens (European Commission 2006a: p. 16) and eHealth for Safety - Impact of 

ICT on Patient Safety and Risk Management (Stroetmann et al 2007). 
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Four project deliverables of PHS2020 cover in great details all the methodological steps, 

from the State of Play, to the construction of future Scenarios, to the Gap Analysis and 

the final Road Maps. These deliverables, all available for consultation and download at 

the project website
6
, illustrate in great depth all the methodological technicalities, the 

sources gathered and analysed, and very extensively the findings of the project. They 

represent the wider background and knowledge base on which this book rests. 

This book has as its main objective the high level dissemination of the main findings of 

the project and as such will only selectively use the vast contents and information to be 

found in the mentioned project deliverables. For the sake of brevity and of 

communication effectiveness we will often refer the reader to each specific deliverable 

for further details and information on various topic that are treated in this book in a more 

compact and succinct fashion.  

                                                 
6
 See: PHS2020 Deliverable D2.1, State of Play; b) PHS2020 Deliverable D3.1, Consolidated Scenario 

Report ; c) PHS2020 Deliverable D4.1, Gaps Analysis Report; d) PHS2020 Deliverable D5.1 Roadmaps 

Report . All these deliverables can be accessed online at: 

http://ec.europa.eu/information_society/activities/health/research/fp7phs/index_en.htm  

http://ec.europa.eu/information_society/activities/health/research/fp7phs/index_en.htm
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1 Vision, promises and scope  

1.1 Personal Health Systems: definition and vision 

The PHS concept envisions a new generation of applications (i.e.  wearable and portable 

systems) and tools in the hands of users and professionals and increasingly resting on the 

convergence between ICT and other technologies such as: biomedical sensors, micro- and 

nano- systems, user interfaces, and digital signal processing and intelligent algorithms. 

As opposed to past activities focused on connecting the points of care (Regional) Health 

Information Networks, PHS is about connecting individuals with Health Information 

Networks. While this concept of PHS has been consolidated as one of the research 

priorities in FP5, FP6 and FP7, providing a consensual definition of what PHS are is 

difficult. Particularly challenging is to distinguish PHS in a clear cut way from other 

related concept one can find the relevant literature. Alongside the general and more 

widely used umbrella concept of Telemedicine, in the inter-disciplinary literature on 

eHealth one can find a vast array of other terms and concepts such as ñTelehealthò, 

ñTeleHomeCareò, ñHome Health Monitoringò, and ñPersonal Health Managementò
7
. 

Technologies and the supported service applications are often termed differently by 

different authors. In brief the currently available definitions of the various concepts do 

not allow determining their taxonomic and clear cut relations.  

Defining PHS, thus, was challenging and the elaboration of a shared definition of PHS 

has been a collaborative and iterative process, involving the European Commission, and 

the vast numbers of experts engaged during over 10 consultation events organised as part 

of PHS2020 project.  

At the end of this process our final re-elaboration of the various input led to the following 

definition: 

Personal Health Systems (PHS) assist in the provision of continuous, quality 
controlled, and p ersonalised health services to empowered individuals regardless 
of location. They consist of:  

a) Ambient and/or body (wearable, portable or implantable) devices, which 
acquire, monitor and communicate physiological parameters and other 
health related context  of an individual (e.g., vital body signs, biochemical 
markers, activity, emotional and social state, environment);  

b) Intelligent processing of the acquired information and coupling of it with 
expert biomedical knowledge to derive important new insights abou t 
individualõs health status. 

c) Active feedback based on such new insights, either from health 
professionals or directly from the devices to the individuals, assisting in 

                                                 
7
 This diversity and overlapping range of concepts and definition can be appreciated in articles providing 

extensive meta-analysis of the literatures (see for instance: Koch 2006; Koch et al 2003; Miller 2007, but 

also Gartner 2007) 
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diagnosis, treatment and rehabilitation as well as in disease prevention 
and lifestyle management.  

Evidently the consensus was reached on a pragmatic and ñostensiveò
 
definition

8
, as it was 

difficult to come up with a taxonomic one, given the yet not consolidated status of the 

field. Nonetheless, this definition is widely comprehensive and entails a dynamic element 

underlying the vision behind the policy efforts in this field.  

The definition, in fact, does not óantagoniseô the potential fully empowered self-caring 

individual on the one hand, and the healthcare system (organisation and professionals) on 

the other. Both can be the beneficiaries of PHS promises, which can be ripped either 

directly by the users without mediation or indirectly through the interaction with 

healthcare professionals and organisations. In doing so it captures both of the two basic 

service delivery models depicted in the next two figures. 

Figure 1 Service delivery model: healthcare pushed 

 

Source: Authorsô elaboration 

Under the model describe by the figure above the process of delivery of PHS enabled 

care is initiated and led within healthcare system ( in the figure for exemplificative 

purpose only we indicated the ñhospistalò but the initiator could be any other organisation 

or professional formally part of the healthcare system). The level of technology available 

                                                 
8
 An ostensive definition conveys the meaning of a term by pointing out examples. This type of definition 

is often used where the term or concept is difficult to define in a clear cut way. It is usually accompanied 

with a list of objects serving as an example, and for this reason is also often referred to as "definition by 

pointing." Yet ostensive definitions are useful when the overall meaning of the concept is quite clear. 

Ludwig Wittgenstein writes: ñSo one might say: the ostensive definition explains the use--the meaning--of 

the word when the overall role of the word in language is clear. Thus if I know that someone means to 

explain a colour-word to me the ostensive definition "That is called 'sepia' " will help me to understand the 

word.... One has already to know (or be able to do) something in order to be capable of asking a thing's 

name. But what does one have to know? (Wittgenstein, 1953/2001, §30). 

1

2

GPGP

11

22

GPGPGPGP
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at the userôs site helps in providing anytime and anywhere information useful for various 

purposes, avoiding any unnecessary hospitalization and visits. 

In the model depicted below the ownership of the PHS enabled care services is fully 

taken by the individual and the focus is on empowerment. Technology helps each person 

to manage certain health matters on his/her own, with reduced or no need of direct 

intervention on the side of healthcare professionals, naturally under well defined and 

controlled conditions. 

Figure 2 Service delivery model: led by user 

 

Source: Authors elaboration 

Moreover, our definition embodies the two dimensions of what we consider the visionary 

thinking behind PHS, as they developed so far and especially as they may evolve in the 

future. 

First, the definition underlies the vision of increasing the Empowerment and ñResponse-

Abilityò for individuals to take as much as possible health matters into their own hand, 

thus aligning healthcare to other sectors of society where the autonomy and free choice of 

individuals is increasing and where relation between users and providers of services in 

any field are becoming more symmetric. 

Second, the definition brings a truly holistic vision of both individualsô health and of the 

various components of PHS. PHS ñreconstruct the wholeò and in doing so they reflect the 

new vision of complexity that is behind science in the 21
st
 century.  

As it has been forcefully argued by Barabási, scientific research in the 20
th
 century has 

been driven by the reductionist assumption, according to which  to comprehend nature 

ówe first must decipher its componentséand see the world through its constituentsô, 

and which  but ended up running into ó the hard wall of complexityô(2003: p. 6). This 

complexity where everything is linked to everything else makes it hard to recompose in a 

mechanistic way the various small components into which we broke done the world and 

our knowledge of it. This is why in all areas of scientific research, including all the life 

1

2

3

GPGP

11

22

33

GPGPGPGP
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sciences supporting medicine and its practice, in the 21
st
 century new innovative and 

holistic way to cope with this complexity are needed. Medicine and healthcare, due to 

both the nature of the underlying scientific knowledge and to institutional design, are 

probably one of the field where this sort of 20
th
 century reductionism has gone the 

furthest, to the point that the needed specialisation has reached the point of dysfunctional 

fragmentation drifting often into the dry attitude of dealing with diseases rather than 

treating human beings. This has now started to change in the direction of re-focussing 

holistically on the person. This trend is clearly embedded in our definition of PHS, which 

conveys our vision that such person centric ICT enabled applications and services will 

play a key role in supporting a new holistic approach to the human body and well being 

capable to facing the challenges of complexities. The definition entails the idea that PHS 

must capture a variety of parameters providing a more complete and holistic picture, and 

ranging from physiological signs, genetic markers, personal characteristics, situation 

context of various nature. This will emerge even more forcefully in chapter 5 where 

current gaps and the needed future research are discussed. Moreover, our definition is 

holistic also in how it treats the various components of PHS, in the sense that data 

gathering, data processing and data communication cannot be treated in isolation but 

must be developed has part of holistic systems. For instance, we will show how in the  

PHS field more intelligent solutions have not be achieved yet for too much segmented 

attention has been placed on distributed sensing and too little on tools to manage, analyse, 

and understand the data gathered.  

Third, besides these more inspirational elements of PHS vision, the definition also 

capture more óprosaicô elements related to the support that PHS can provide to both 

empowered individuals and to professionals: a) decreased burden on the healthcare 

systems for less acute matters users can take care of autonomously or for matters will no 

long arise due to better monitoring and compliance, thus releasing resources for 

addressing patient with more acute health conditions; b) growing health awareness and 

preventive attitudes and activities on the side of users, thus leading to healthy life-styles 

and avoiding or delaying the outset of critical health situations. This is very important in 

light of the challenges that the healthcare systems are facing today, to which we turn in 

next paragraph. 

1.2 Healthcare challenges and PHS promises 

The challenges faced today by healthcare systems can be summarised with the following 

puzzle: rising costs and increasing demands and expectations at a time when various 

factors are putting public budgets at strain. These challenges would require a separate 

treatment in their own right and it is beyond our scope in this book to enter into great 

details. On the other hand, as a general context and as a way to highlight the potential 

promises of PHS we briefly recall below some of the trends behind the challenges that are 

putting the healthcare systems at strain today
9
. 

                                                 
9
 For an analysis of these challenges and the factors behind them see 2001 Communication by the 

Commission on the future of health care (European Commission 2001). 
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Figure 3 Share of population aged 65 and over, 1960 and 2005 

 

Source: OECD Health Data 2008, June 2008 

Figure 4 Old age dependency ratio, EU-25, 2004-2051 

 

Source: Eurostat (2006: p. 2) 

From 1960 until 2008 in OECD countries the percentages of population over 65 has on 

average doubled. According to all of the Eurostat different projection scenarios plotted in 

Figure 4, the European population may not decrease but will surely grow older. The 

ageing of the population and its continuation in the future is, from the perspective of 

healthcare, the trend, the most certain and impactful of all other possible trends one can 

identify. The ageing of the population, besides reducing the pool of economically active 

citizens, it is also a main source of rising health care costs in its own right as it creates 

pressures in various ways such as: a) increasing of chronic diseases and of their co-
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morbidity
10

; b) problems of compliance to medication and lifestyle guidance among the 

elderly
11

, which is a major challenge facing the healthcare community in industrialized 

countries (Kausnik et al 2008); c) larger number of elderly people in need of long term 

care and assistance even when no acute chronic disease is present. Other developments 

related to the changing lifestyle and social fabric of our modern everyday life further 

pressuring the healthcare system on the demand side include: a) the health care 

implication of increasing obesity, which the World Health Organisation (WHO) deemed 

as one of the greatest public health challenges of the 21st century
12

; c) the rising token of 

neuro-psychiatric disorders, which WHO quantified as being the second cause of 

disability-adjusted life years (DALYs) lost in the WHO European Region and suffer from 

a treatment gap (World Health Organisation 2004)
13

; d) the increasing predominance of 

nuclear families, work force feminization, and work force mobility  make the care of 

the chronically ill and of the elderly in general even more difficult increasing demand on 

healthcare and social services
14

. Finally, structural trends also include the positive 

                                                 
10

 The literature on this topic is vast and it is beyond our scope to review it here. For a very partial but 

sufficient selection, as it provides all the needed empirical evidence, see Adeyi et al (2007) , Nolte and 

McKee, eds. (2008), Nolte et al. (2008), World Health Organisation (2005). 

11
 The elderly, in fact, have to take several drugs and/or follow multiple treatments and it has been 

estimated that patients over 70 take an average of seven prescription medicines and three over-the-counter 

drugs per day (Fleming et al 1993). Accordingly there is an higher risk of low compliance with the medical 

prescriptions (e.g., people forget to take their drugs, or take them at different hours, etc.), resulting in 

adverse events and further need of treatment and hospitalisation 

12
 Its prevalence has tripled in many countries in the WHO European Region since the 1980s, and the 

numbers of those affected continue to rise at an alarming rate, particularly among children. Obesity is 

already responsible for 2-8% of health costs and 10-13% of deaths in different parts of the Region 

(http://www.euro.who.int/obesity). WHO latest projections indicate that globally in 2005 approximately 1.6 

billion adults (age 15+) were overweight; at least 400 million adults were obese. WHO further projects that 

by 2015, approximately 2.3 billion adults will be overweight and more than 700 million will be obese 

(http://www.who.int/mediacentre/factsheets/fs311/en/index.html ). 

13
 One in four families has at least one member with a mental disorder at any point in time and the spread of 

such disease will increase from 12% of the total burden of disease to 15% in 2020 (World Health 

Organisation 2003). Worth noting also that since the 1970s poor mental health has increased in children 

and young people, particularly among those who are socially disadvantaged and that in general depression 

appears to be increasing in frequency, particularly amongst young people (World Health Organisation). 

According to the analysis conducted by Murray and Lopez (1997) worldwide, neuropsychiatric disorders 

accounted for 10Å5% of DALYs, but their contribution was much greater in developed regions, where they 

accounted for 22% of total DALYs  (respiratory accounted for 4,8%, and for cardiovascular 20,4%; 

malignant neoplasm 13% ) as compared to only 9% in developing regions. In particular, when considering 

individual disorder singularly, the fourth largest disorder appeared to be unipolar major depression (In 

accordance with ICD-9 conventions, suicides, many of which were due to major depression, were not 

included in the primary tabulations of unipolar major depression. With the addition of suicide, the burden 

of unipolar major depression increased by nearly 40%). Other neuropsychiatric conditions in the 30 leading 

causes of burden included alcohol use, schizophrenia, and bipolar disorder 

14
 According to Gartner research on the topic of the ñhealth consumer of the futureò (2008b),  this situation 

is giving the rise to  the new role of the ñconsumer care managerò( it can include professionals nurses and 

social workers, but also friends and relatives), who will be together with the actual patients the 

http://www.euro.who.int/obesity
http://www.who.int/mediacentre/factsheets/fs311/en/index.html
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correlation between income and education on the one hand, and the demand for 

healthcare on the other. As the steady increase in income and educational level is a 

sought goal of our societies, this will structurally result in higher demand pressures on 

healthcare. More generally this trend can be seen in light of the rising consumerism and 

demand of better quality and ubiquitous access to health care. 

While demand side pressures are probably more sizeable, there are also other pressures 

on healthcare costs inscribed in the functioning of the healthcare system delivery and 

financing. Healthcare systems have the moral imperative to increase the capacity to cure 

even the most difficult cases, which is pursued by introducing new medical treatments 

and/or prolonging care and inevitably increases costs. Healthcare systems show a 

tendency at overshooting/mismatch in resource allocation
15

 in dealing with the most 

demanding and complex segment of patients (i.e. elderly persons with multiple acute 

conditions), and a corresponding incapacity to introduce innovations that would simplify 

the way they deal with least demanding segments (i.e. prevention of single well-known 

diseases at an early stage so as to delay the moment when they become a seriously 

chronic problem or monitoring and management of not yet acute chronic diseases ). 

Excessive fragmentation and overspecialisation has resulted into a silo approach ( the 

earlier mentioned dealing with diseases rather than treating human beings), which causes: 

duplications of efforts, lack of integrated information management and use, errors and 

sub-optimal treatment as, for instance, in cases where the co-morbidity of chronic 

conditions is not treated holistically. This can also cause adverse events and repeated and 

potentially unnecessary hospitalisation, both of which contribute to increasing the costs. 

The presence of a ñthird party payerò (being it the NHS, social insurances, or private 

insurances) favour intentionally opportunistic behaviour or simply lack of correct 

incentives in the prescription and utilisation, which artificially inflate costs
16

. Finally, 

healthcare systems are characterised by Fat Administration: need to process huge 

amount of information for administrative purposes, which absorbs large amount of 

resources. 

 

 

 

 

 

 

                                                                                                                                                  

customer/consumer of changing healthcare delivery and will demand more time and location efficient and 

effective services 

15
 On this concept see the seminal article by Christensen et al (2000). 

16
 For an illustration of such dis-functional behaviours see for instance Hsiao (1995). 
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As shown by the data below, healthcare expenditure as a percentage of GDP has grown 

substantially in all OECD countries between 1980 and 2005. 

Figure 5 Total expenditure on health, percentage of GDP, 1980 to 2005 

 

Source: OECD Health Data 2008, June 2008 

Currently the costs of healthcare in the EU is around 9% of GDP but they are projected to 

reach 16% of GDP by 2020 (European Commission, 2008b: p. 2), representing a much 

higher rate of growth than that expected for GDP. As can be seen in Figure 6 overleaf, the 

main European countries members of the OECD have healthcare system overwhelmingly 

financed directly through general government (so called Beveridge model based on a 

unitary National Health System, NHS
17

) or through social insurances assimilated to 

public funding (so called Bismarck model
18

). 
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 Key examples: United Kingdom, Sweden, Italy (though with an emerging regionalization having 

important impacts) 

18
 Key examples: France, Germany, Belgium 
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Figure 6 Health expenditure by type of financing, 2005 

 

Source: OECD Health Data 2008, June 2008 

On average in the EU countries members of OECD public funding amount to 76% of 

health expenditure, private insurance to 3.7% and individuals private out of pocket 

disbursement to 18.3% (the remaining 1.9 goes to other private funds). The historical 

trend from 1970 till 2005 in terms population coverage by publicly funded healthcare 

(Figure 7, overleaf), is very telling as it shows that with few exceptions (i.e. especially 

U.S. but to different degrees also the Netherlands) universal coverage through public 

funding has increased. The question is, however, given the projections on the unstoppable 

rising costs of healthcare and increasingly tight budgets, whether public funding can 

continue to be the main source of coverage of healthcare. To this more structural situation 

one should also add a more contingent consideration: given the current socioeconomic 

climate of crisis expected to stay with us for some time is a reduction in universal 

coverage and/or in the quality of delivered care politically viable? 
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Figure 7 Total public coverage, percentage of total population, 1970 to 2005 

 

Source: OECD Health Data 2008, June 2008 

The facts very selectively and briefly reviewed so far unequivocally tell us that we are at 

a turning point for the sustainability of healthcare in Europe. The systems cannot afford 

to do ñlessò and will surely need to do ñmoreò, but the resources available are shrinking. 

The key challenge then is to ñ do more and better with the same or with lessò, in other 

words the formidable task of increasing at the same time both effectiveness and 

efficiency! 

Coping with such challenge require changes and efforts in many directions and fields and 

it would unrealistic to think that ICT in general and PHS in particular could radically 

contribute to increase the sustainability of healthcare by themselves. Yet, PHS enabled 

change can definitely contribute to contain some the pressuring factors. Their potential 

contribution are summarised in Figure 8 overleaf. It is worth stressing, however, that the 

content of the figure and the illustrative considerations that follow are hypothetical, under 

an assumed scenario of the full deployment of PHS enabled delivery of care. 

In the figure the two boxes crossed indicate structural trends that cannot be impacted in 

anyway by PHS (and probably by any other intervention), whereas the Harvey balls at the 
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right side provide a tentative and qualitative assessment of the potential contribution of 

PHS. 

Figure 8 PHS potential contribution to contain healthcare pressuring trends  

 

Source: Authorôs elaboration 

PHS can contain the effects of ageing (rising in chronic diseases, problems of compliance 

and long term care, end of extended family) and of other demand related trends (obesity, 

neuro-psychiatric disorders) in various ways. Personalised monitoring of diseases and 

related treatment (through the intervention of a professional or directly as automatic 

actuation), preventive services (lifestyle management, early detection, support to lifestyle 

and compliance for the chronically ill to prevent worsening conditions), independent 

living solutions for the elderly, all of this can improve the quality of care and reduce 

costs. By focusing on preventive lifestyle, PHS can contribute to delaying the time when 

a disease becomes seriously chronic or avoid its emergence altogether. Thus, it can help 

reduce the burden on hospitalisation, and facilitate early diagnosis, and thereby 

improving the chances of healing and decreasing the need for treatment. It can enable 

remote management and self-management of (chronic) diseases, improving the level of 

cure and reducing the burden on healthcare providers. PHS includes also applications that 

could substantially help the elderly comply with prescribed medication and avoid 

involuntary misuse. PHS can also provide innovative ways to manage and cure neuro-

psychiatric disorders. 

Through continuous, more personalised care solutions based on better information, 

dynamic interaction and human friendly interfaces, PHS contribute to empower citizens 
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and increase access. They provide personalised information at the moment and point of 

need. PHS applications respond to the increasing demand for self-care and wellness and 

can improve access, both reducing waiting times and the need for transportation. They 

also help patients make more appropriate choices with regard to the consumption of 

healthcare/health products and, thus, increase the quality of their self-care (this can also 

contribute to avoid cost inflation). There could be impacts also for the health system as a 

whole and particularly for the public budget and other third party payers (as long as more 

empowered and better informed citizens avoid unnecessary consumption). 

PHS applications, if part of disruptive innovations entailing substantial re-organisation 

and institutional change, can bring about cost-effective ways of dealing with very large 

segments of the potential patient population when their needs are less demanding and 

acute. At the same time, in this way they could reduce the workloads of face-to-face 

consultation with general practitioners, use of ambulatory services, and hospitalisation. 

This could also improve the job satisfaction of healthcare professions who, if relieved 

from more routine tasks to be handled automatically by some PHS applications, could 

have more quality time for more complex activities and for better face-to-face interaction 

with patients/citizens in those specific circumstances requiring such form of interaction. 

The potential impact of PHS in this respect could be high and two-fold, as they could act 

both as the source of important efficiency gains and cost savings and as a drive of 

increased job satisfaction. 

The holistic vision behind PHS is exactly one to reduce fragmentation and foster 

integration and exchanges across the tiers of the healthcare systems and across 

specialisations. Their potential contribution in this respect is high if they are inter-

operable among each other across tiers of the healthcare systems (primary, secondary, 

tertiary, in other words PHS as an instrument of integrated care delivery) and with 

Personal Health Records (PHRs) system. Under these conditions, they can reduce the 

problems caused by fragmentation in the delivery of care by: a) placing the individual 

patient/citizen at the centre of the healthcare delivery process, including a patient-centred 

approach to data-gathering and data-mining, thus increasing the quality of care and the 

level of customer satisfaction; b) connecting several stakeholders in the system (patients, 

primary care providers, ambulatory services, hospitals, etc.) and enabling better and 

quicker transfer of knowledge from the different layers of care provision, reducing 

duplication of efforts and, thus, decreasing the costs and improving the productivity of 

healthcare systems. 

An optimised and distributed use of information can indirectly curb the opportunistic or 

misinformed behaviours that cause costs inflation. On the one hand, information provided 

through specific PHS applications (such as monitoring systems) can educate patients with 

regard to appropriate consumption. On the other hand, when PHS are the component of 

an integrated monitoring system (including prescriptions guidelines, as well as PHRs and 

ePrescriptions components), by making the same data available to different healthcare 

providers, it could make it more difficult for them to engage in ñmoral hazardò through 

over-prescribing medicines or medical treatments. 
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Finally in reducing Fat Administration PHS can have an ancillary role to support an 

integrated system resting on inter-operable ePrescriptions and PHRs components. 

In brief PHS could produce benefits for all: 

¶ Health conscious individuals who wish to stay fit  

¶ Healthy individuals at risk who wish to maintain normal health status  

¶ Chronically ill patients  

¶ Elderly persons or people in need, who want to live independently outside care 

institutions  

¶ Health professionals (support by provision of monitoring and diagnostic data and 

assistance in making accurate decisions) 

And their potential end outcomes include: 

¶ Reduced in-patient costs (i.e. due to delay of the time between when a disease becomes 

complex and chronic and the end of life or to the elimination altogether of the 

development of pre-morbid conditions into a full-blown disease); 

¶ Decreased diagnostic and treatment costs as less laboratory tests and visits to hospital will 

be needed as a result of both preventive monitoring and chronic disease management; 

¶ Increased health practitioners productivity (i.e. reduced patient unit cost for GPs through 

remote monitoring and self care); 

As stated, all of these promises can be realised if full deployment of PHS enabled 

delivery of care occur. Between the situation today and the full realisation of these 

promises there are still gaps and barriers of various nature to be filled and overcome, 

which leads us to discuss the scope of this book, its methodology, and the results 

delivered. 

1.3 Scope and methodology  

The scope of the roadmap was defined during the first of the 10 experts and stakeholders 

consultation meetings, which represent one important component of the empirical basis 

of this book. In that occasion it was discussed which should be the main focus structuring 

the state of play and, consequently, the following methodological steps.  While the 

discussion was more nuanced and complex, in simple terms the alternatives considered as 

structuring the scope were: 

¶ Technology supported applications; 

¶ user needs; 

¶ Adoption/ implementation issues; 

¶ Services/business models; 

At the end of the discussion the consensus emerged that the scope was to be primarily on 

the technological dimension with the objective of ñthinking out of the boxò in terms of 

the kind of possible future technologically supported innovative applications/services in 

the area of PHS, regardless of the currently existing challenges. It was also agreed that 

the residual dimensions broadly falling within what can be considered environmental 

conditions and concerning issues of implementation and deployment were to serve only 

as context and as a secondary priority of the roadmap. Indeed, this choice reflects the fact 

that main aim was to produce a roadmap for future research to be funded under the 
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Framework Programme mechanism, whereas the implementation/deployment issues are 

the object of other supporting instruments (i.e. pilot under the new Competitiveness and 

Innovation Programme, or traditional tendered socio-economic studies). Yet, it is 

probably pleonastic to stress that technological research alone cannot solve some of the 

existing problems hampering the full deployment of PHS. Just to mention the clearest 

instance: no technological solution, no matter how revolutionary and sophisticated, can 

by itself overcome the lack of adequate incentives and of sustainable cost and business 

models, which are among the most stringent bottlenecks slowing down the deployment of 

PHS. As a matter of fact, once the consultation process started all the experts regardless 

of their background (healthcare professionals, ICT industry, and research) brought back 

the importance of the non technological dimensions. PHS, in fact, are part of a complex 

socio-technical system
19

 and, thus, their successful development is highly interrelated 

with broader social, economic, and political-institutional dimensions. Accordingly, while 

maintaining technology as the primary drive of our scope, the broadly defined 

environmental conditions and the associated implementation/deployment issues have 

enriched our approach. 

The overall methodology with its articulated set of tools is illustrated in the annex to this 

book (§ 7). Below we very briefly limit the exposition of the methodology to those 

element that are strictly instrumental for the reading the following chapters, so that the 

reader can understand the logic without need to read the annex if not interested in it. 

Before doing this, however, we must clearly acknowledge our debt to another 

roadmapping project funded by the Commission under FP6. Our overall approach results 

from the re-elaboration and adaptation to the context of PHS of the methodology 

developed and successfully applied in the FP6 project eGovRTD2020 in the roadmapping 

of future research for eGovernment (Codagnone and Wimmer, eds., 2007)
20

 and in 

several other publications resulting from this project (among others see Wimmer, 

Codagnone and Janssen, 2007; Wimmer, Codagnone and Xiaofeng 2007). On the other 

hand, we departed from eGovRTD2020 in two ways. First, we developed a different and 

ad hoc approach to the state of play. Second, our consultation process innovated by 

establishing the standing ESC cited earlier 

                                                 
19

 On the concept of socio-technical systems see classical analysis such as Forrester (1961), Thompson 

(1967) and Trist (1981). In brief a socio-technical system in one where: a) to some extent the factors within 

each dimension affect one another, resulting in different directions for development or different areas of 

emphasis within the larger idea they represent and b) the non technical (broadly conveyed  by the adjective 

ósocialô) and the technical elements  are continually evolving on their own while continuously interacting 

with each other in ways that cannot be overtly controlled 

20
 See in particular within the final eGovRTD2020 book : a) for the general approach to roadmapping 

within a foresight perspective in a policy context see par 2.4 by Codagnone, for its operationalisation see 

par. 2.8 by Ma and Wimmer, and for its application see chapter 6 also by Ma and Wimmer ; b) for the 

scenario building methodology see par. 2.6 by Janssen et al and for its application chapter 4 also by Janssen 

et al; c) for the gap analysis general methodology see par. 2.7 by Pucihar et al and for its application 

chapter 5 also by Pucihar et al.  
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Our methodology rests on a policy oriented and holistic approach to roadmapping 

including scenarios building and, thus, inscribed within foresight thinking as opposed to 

more normative and prescriptive roadmapping (see §7.1). Very succinctly the work was 

carried out following the overall logic and architecture illustrated in Figure 9 and 

commented below. 

Figure 9 Methodology snapshot 

 

Source: Adapted from Codagnone and Wimmer (2007, p. 5) 

1. The state of play establishing the baseline and providing the basis to extract the 

trends upon which the scenarios have been developed (see § 7.3 and particularly 

see § 7.3.2); 

2. The development of scenarios by extracting possible future trends from the state 

of play and then selecting the most impactful and uncertain ones to identify the 

two key dimensions of uncertainty along which alternative and possible 

contrasting future could be envisaged (see § 7.4 but also § 7.3.3); 

3. Comparison of the state of play with the four scenarios and identification of 

current gaps that need to be filled in order to favour the desirable elements of the 

scenarios and to counter and/or contain the undesirable ones (see § 7.5); 

4. Assessment and prioritisation of gaps in terms of relevance and their associations 

to the actions needed in terms of research themes to be financed in the future 

representing the final roadmaps for PHS from 2011 and up to 2020 (see § 7.5).  

One of the key implementation choices within a roadmapping methodology is that of 

defining the mix between meta-analysis of secondary sources and experts and 

stakeholders consultation activities, which can range from relying mostly on secondary 

sources with very limited consultation to limited analysis and a very extensive 
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consultation process. Our approach is positioned in between these two extremes adopting 

what we deemed a multi -tier approach, which ensured appropriate mix between meta-

analysis and consultation of experts and stakeholders.  

A standing Expert Support Committee met 5 times throughout the duration of the 

research work and its members constantly evaluated, commented and validated the 

findings that are presented in the four core chapters of this book: chapter 2 on the state of 

play, chapter 3 on future scenarios, chapter four on gaps and proposed roadmaps for 

future research, and chapter 5 on implementation and socio-economic issues. In addition, 

these findings went through other 5 open consultation events involving more than 100 

between experts and stakeholders from across Europe. So, each chapter is the result a 

four stage iteration process: a) first draft version submitted to ESC; b) second draft 

version submitted to experts and stakeholders during open workshops; 3) third draft 

evaluated by the reviewers; 4) final draft presented in this book. 

Finally, two additional conceptual tools are important to briefly illustrate here as they 

have structured the state of play, scenarios building and gaps analysis and are, thus, 

instrumental for a correct reading of the next three chapters. The State of Play 

Modelò(SoPM), based on a multi-attributes approach (Duin, 2006)
 21

, decomposed the 

identified market products and research projects into three main building blocks, as 

illustrated in the figure overleaf (exemplificative and focussing on chronic disease 

management, but other were used for other applications as it will be shown in chapter 2). 

The three building blocks are: 

1. The areas of applications; 

2. The technological sub-systems; 

3. The technological components (basically sensors and/or lab on chip) 

In applying the SoPM we considered separately
22

 and subsequently compared in terms of 

the frontiers of innovation and sophistication: a) the PHS products/services currently 

available in the market
23

 and to some extent deployed in the delivery of care; and b) the 

applications developed or being developed by technological research especially within 

                                                 
21

 For a full illustration of this model, besides § 7.3.2 in the methodological annex, see PHS2020 

Deliverable D2.1, State of Play (pp. 18-23, and 79-283 for its application to all the gathered empirical 

evidence). 

22
 On these distinctions and the corresponding sources of the state of play see PHS2020 Deliverable D2.1, 

State of Play, § 1.4 and Annex VI for the application of the SoPM to all products and projects considered. 

23
 For the overview and list of the products considered see PHS2020 Deliverable D2.1, State of Play, 

respectively, Annex I and Annex IV. 
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the Commission FP5, FP6 and FP7
24

 but also considering selected national level 

initiatives
25

.  

Figure 10 State of Play Model Structure (exemplification)  

 

Source: Authorôs elaboration 
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 For the overview and list of the research projects considered see PHS2020 Deliverable D2.1, State of 

Play, respectively, Annex III and Annex V 

25
 See overview in PHS2020 Deliverable D2.1, State of Play, Annex II. 
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For both market and research we considered three main areas of application: a) chronic 

disease management; b) lifestyle management; c) independent living
26

. The dimensions 

and attributes of our SoPM, against which current product/services available in the 

market and research projects have been evaluated, entail a progression from less to more 

sophisticated/advanced solutions helping defining where we are and where the trends are 

going and especially the current ñfrontierò in each of the two domain (market and 

research) for each of the three areas of application (chronic disease management, lifestyle 

management, independent living). 

Developing the views shaped within the discussion with ESC members we conceived of 

PHS as a complex socio-technical system, and extracted the General Descriptive 

Framework (GDF) illustrated in Figure 11 below
27

.  

Figure 11 PHS2020 general descriptive framework 

 

Source: Authorôs elaboration 

This framework has guided the identification of the non technological trends needed for 

the scenario building process and structured the also the identification of gaps.  

In view of the discussion above it is clear the outcome of PHS2020 has been two-fold: 

¶ The primary outcome are five roadmaps proposing research themes for future 
PHS research in distinct but clearly inter-linked domains, which are presented in 

Chapter 4; 

                                                 
26

 For the rational and definition of these three areas see 7.3.2. 

27
 For a full discussion of this framework, besides § 7.3.3 in the methodological annex, see PHS2020 

Deliverable D3.1, Consolidated Scenario Report, pp. 16-20. 
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¶ The secondary outcome is a discussion of implementation/deployment challenges 
related to broadly defined environmental conditions, which are illustrated in 

Chapter 5. 

These two core chapters are preceded by Chapter 2 on the state of play and by Chapter 3 

on the future scenarios. Finally, Chapter 6 contains some conclusive considerations and 

recommendations.  
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2 State of play: technological developments 

In this chapter we first illustrate the different service provision models identified 

considering both the market and the research domain together (§ 2.1), and we then 

overview comparatively the key findings of the application of the SoPM to the empirical 

material gathered and analysed for both the market and research state of the art in § 2.2. 

Reading this paragraph will suffice to have a general grasp of the state of the art and to 

proceed further directly to the following chapters. In § 2.3, however, the interested reader 

will find a still synthetic but more detailed account of the state of development of PHS 

research
28

. 

2.1 Service provision models 

In Figure 12 the main player relevant for the provision of PHS enabled care are sketched, 

such as Hospitals, Labs, General Practitioners (GPs); Heath Care Authority, Point of 

Care, and increasingly call centres run by healthcare organisations or by third parties .  

Figure 12: Main actors in health care delivery 

 

Source: Authorôs elaboration 

Depending on which of these players takes the ownership of the service delivery process 

the following possible delivery models were identified: 

                                                 
28

 This still contains only a small fraction of the sheer material presented in the 283 pages of the state of 

play deliverable, to which we refer the readers desiring to have the full detailed picture In PHS2020 

Deliverable D2.1, State of Play, the interested reader can find: a) the overall methodological discussion in 

Chapter 1; b) A longer version of the commented overview in chapter 2; c) a discussion of environmental 

conditions as barriers in chapter 3; d) The overview and list of the products considered for the market, 

respectively, in Annex I and Annex IV; e) an overview of national level of research initiatives and projects 

in Annex II f) The overview and list of the FP5, FP6 and FP7 research projects considered, respectively, in 

Annex III and Annex V; g) the application of the SoPM and the construction of the innovation frontiers in 

Annex VI; h) a glossary of terms in Annex VII. 
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¶ Model 1: pushed by hospital; 

¶ Model 2: pushed by call centre and/or third parties; 

¶ Model 3: pushed by Point of Care; 

¶ Model 4: led by patient. 

All these models have the dual purpose to reduce hospitalization and related costs, and, at 

the same time, to increase the quality of care delivery for individual by customizing 

his/her personal needs. Although, as we anticipated in providing their definition, the 

vision behind PHS is of increasingly moving toward Model 4. The evidence gathered 

shows that the more consolidated are Model 1 and Model 2 while those only emerging 

are Model 3 and Model 4.  

Figure 13: Service provision pushed by: Hospital 

 

Source: Authorôs elaboration 

Figure 14: Service provision pushed by: Call Centres
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Source: Authorôs elaboration 
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 Operated by third parties external to the institutional borders of the healthcare system. 
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Figure 15: Service provision pushed by: Point of Care 

 

Source: Authorôs elaboration 

Figure 16: Service organization: fully led by patient 

 

Source: Authorôs elaboration 

In Model 1 Hospitals take the lead and the level of technology available at the patient site 

helps in providing anytime and anywhere information useful for both monitoring, early 

diagnosis and preventive treatments, avoiding any unnecessary hospitalization and visit. 

It is a model more suitable for chronic disease management than for lifestyle management 

or independent living.  

In Model 2 call centres act as an intermediary between hospital/heath care professional 

and patients. However, even if the interaction among each patient and the hospital is 

intermediated by call centre, in specific relevant situations a direct intervention of 
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