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Data depend on processes; processes depend on organizational models; organizational

models depend on regulations and policies. This position paper envisages the future data

scenarios and the related research needs by addressing this whole logical chain.

A  ‘smarter health and wellness future’ requires the proactive engagement of citizens and

of  their caregivers, and the cooperation of health professionals across care facilities, with

intense usage of mobile communication and connected devices. This ecosystem of people

and organizations is currently extremely fragmented. Technology offers the possibility to

mediate among the different actors in order to build a functional care team around the

specific needs of each individual, i.e. a ‘virtual facility’.

However, this requires policies and regulations in every jurisdiction that motivate

providers and their organizations to collaborate among themselves and with citizens accord-

ing  to explicit individual plans of care provision, to share their goals and negotiate their

respective roles with respect to each citizen.

Once a collaborative organizational context is established within integrated care models,

policy makers could identify a critical mass of relevant shared processes and isolate a set

of  ‘Attention Points’ with predictable actors, concerns, activities, and thus highly precise

information needs. For each Attention Point, a template for a Context-Specific Profile of the

patient could be produced, e.g. as an HL7-CDA schema that fully specifies the mandatory

and  optional (clinical) data useful to support the care processes and to manage governance

indicators. In relation to these predictable Attention Points data sources can be aligned to

achieve reasonable coherence and consistency. Attention to data quality can be improved

in  a context of systematic re-use of the same data by different actors in different contexts.
From  a collection of profiles it could be possible to set up the core of a multi-purpose

“Policy-Oriented” Health Record (POHR), shared by the functional care team in the citizen’s

ecosystem. In fact, the shared management of selected clinical data should be no more

based on the a posteriori extraction from the personal notes of each professional, but on

truction of a systemic resource, together with the administrative and
the  cooperative cons
organizational data, able to support the management of innovative, integrated care models.

� This paper originates from the Discussant Presentation in the session “Predicting our data future” at the OECD-NSF Workshop “Building
a  smarter health and wellness future”, Washington, February 2011 [1].
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In addition, the policy-oriented focus on routine data within a set of predictable situations

makes  it possible to stratify an appropriate number of citizens into homogeneous classes

and  to produce timely indicators of processes and outcomes from routine data for gover-

nance purposes, e.g. to optimize the allocation of resources, to drive continuous education,

or  to promote epidemiological studies.
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able care models, which could improve quality of care and
.  Introduction

ost countries and regions are entering the “connected
ealth” era. Information and communication technologies

ICTs) affect all sectors of our lives, through a range of commu-
ication devices and infrastructures (such as mobile phones
nd Internet) and through selective access to data, informa-
ion and knowledge. Progress in eHealth research is needed to
nable the introduction of dramatic changes in the organiza-
ion of health and social care; in fact eHealth solutions could
ssist the move toward more  sustainable care systems and
ffectively further transfer care provision to the community,
y supporting home care and reducing unnecessary hospital-
zations [1–5].

E-Health policies could become a crucial component of
conomically sustainable healthcare strategies through the
ntroduction of advanced organizational models enhanced
y appropriate ICT solutions. The European Commission is
ncreasingly stimulating eHealth research toward the chal-
enge of promoting a holistic health perspective in order to
uild a smarter health and wellness future [6],  by integrat-

ng the various ICT initiatives within the overlapping fields of
ealthy aging, e-inclusion, ambient assisted living, and social
are informatics [7–11].

This position paper deals with the future role of routine
linical data, their usage in the care provision and their quality
o support the optimal behavior of the various actors around
he patient. We expect that the routine capture and sharing
f clinical data will be strongly affected in complex ways: (i)
he role of data depends on their intended usage in the actual
itizen-specific care process; (ii) within that process, the atti-
ude of the actors toward data capture and sharing depends
n the organizational model; and (iii) agreements among orga-
izations and facilities to introduce an organizational model
epend on the jurisdiction’s regulations and policies. There-
ore, to discuss the data future, we must discuss the relations
mong these different layers.

The change management related to eHealth, which origi-
ally concentrated on standards and infrastructures, should

n future also encompass collaborative care processes and
nnovative organizational models, and the regulatory and cul-
ural background. We argue that to try to achieve a complete
overage of semantic interoperability, by precisely formalizing
he (clinical) data elements needed for all the potential situa-
ions, is an endless and useless task; successful and effective
olutions can instead be progressively obtained in a large but
numerable set of contexts, where data nature (with admit-
ed values, constraints and cross-relations) can be carefully

efined.

To meet this goal, we  suggest that the initial focus should
e on the most frequent and predictable ‘Attention Points’,
© 2012 Elsevier Ireland Ltd. All rights reserved.

defined according to health policies so that a critical mass of
carefully structured data may be captured, shared, and used
by different actors in different processes not only to provide
care but also for governance, epidemiology, and research.

1.1.  Organization  of  the  paper

In Section 2 we first describe the new challenges to eHealth
research coming from the current evolution of health and
social systems toward innovative and sustainable care mod-
els, with a particular attention to disease management, citizen
engagement, long-term care. Then in Section 3 we  analyze the
need to create a shared substrate of structured data, informa-
tion and knowledge to support the integrated care processes
in the citizen’s ecosystem, with particular emphasis on the
issues of the aging society and long-term care. In Section 4 we
further elaborate on the requirements for an effective seman-
tic interoperability, namely to assure the timely availability of
all the specific data elements needed to each actor to perform
his/her tasks, at least in a limited set of situations.

In Section 5 we claim that a general solution is not viable,
and thus policy makers should concentrate on a critical mass
of ‘Attention Points’, i.e. predictable situations concerning
shared care or the risk of non-appropriate behaviors, where
it could be possible to predict the involved data elements. We
also emphasize that an effective data harmonization is a con-
sequence of (i) the organizational integration of the processes
for each citizen, and (ii) the level of engagement of the citi-
zen and his/her caregivers. Both factors affect the coherence
of the services to promote and maintain holistic health in a
daily routine and thus the coherence of the routine data and
their re-usability.

Finally in Section 6 we argue that organizational harmo-
nization and process integration – prerequisites to identify
the Attention Points and thus to work out which data need
to be captured and shared – should be a structural component
of a policy to deploy innovative care models in a jurisdiction,
based on the cultural background and suitable regulations. It
emerges as a central tenet for the comprehensive deployment
of a holistic approach to health and cannot be achieved casu-
ally by spontaneous evolution or by initiatives limited to the
eHealth sector.

2.  Technology-enhanced  innovative
organizational  models

The health systems worldwide are looking for more  sustain-
make an optimal usage of the resources. In this section we
discuss the potential role of the technologies in the diffusion
of innovative care models and, vice versa, the influence of the
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health policies on the correct deployment of the technological
innovation and thus on eHealth research.

2.1.  The  processes  of  change  management  in  the
health  sector

The evolution of health informatics in the last decades of the
past century was mainly driven by a spontaneous process of
adoption, independently carried out in several circumscribed
environments (e.g. laboratory services, imaging departments,
hospital administration and GP practices) [4,12–14].

In the recent years e-government plans in various countries
have accelerated the adoption of ICT and eHealth in particular
[15]. These plans usually act on two streams:

• national/regional infrastructures to safely share clinical
data and documents among care providers (e.g. broadband
network, identification/registry of patients and profession-
als, privacy and security);

• specific eHealth initiatives for certain ancillary services, e.g.
e-booking, e-prescriptions, electronic diagnostic reports,
patient summaries.

The first stream enables the deployment of the infrastruc-
ture for the longitudinal Electronic Health Record (EHR) in
large jurisdictions and of the broadband services, e.g. for ‘tele-
Health’ in remote areas.

The second stream mainly concerns ‘horizontal’  services
that replace paper workflows for the population of entire juris-
dictions.

In a previous paper [16] we considered both these direc-
tions as ‘Ptolemaic’, because the technological policies lie at
the center and the organizational changes ‘revolve’ around
them. We  were claiming that it was time to consider a com-
plementary ‘Copernican’ view, where a third stream is centered
on health and social care policies, with technological ser-
vices revolving around them (even if these services may often
act as crucial catalyzers): national and regional care policies
imply structural decisions on normative, economic, organi-
zational, logistic, cultural, and educational issues on specific
care domains, and should eventually also provide the context
and the priorities for a set of appropriate ICT solutions.

Health policies would mostly have a ‘vertical’ focus on
specific targets, e.g. integrated management of a long-term
condition, risk control for the frail elderly, support of inde-
pendent living for those with disabilities, promotion and
supervision of health in children’s normal growth process.
They would be based on an accurate stratification of the target
population for each kind of intervention and give increasing
attention to promoting a holistic view of each individual. How-
ever most decision makers in health care organizations do
not yet consider eHealth solutions as an enabling, intrinsic
(and ubiquitous) component of current efforts to systemati-
cally increase quality and appropriateness in an economically
sustainable care system.

As a result, often the current emphasis in the demand for

ICT solutions is still on administrative issues and on ancil-
lary services, apart a few exceptions (e.g. [17,57–59]). There is
a lack of a shared vision and of adequate investment in means
to cope with routine processes of care provision. This bias
i n f o r m a t i c s 8 2 ( 2 0 1 3 ) e14–e28

negatively affects also the vendor side: the market for care
support, i.e. for the core business of health and social care, is
fragmented and it is difficult to develop and maintain robust
products. The eHealth industry is therefore underdeveloped
in comparison to the ICT support on other economic sectors.
Similarly, while health professionals see the value of some
technologies (e.g. diagnostic devices) which are focused on
their technical tasks, they often do not see pervasive and inte-
grated ICT solutions as an effective support for their daily work
of patient care and therefore do not put pressure on decision
makers.

Both administrators and professionals are adversely
affected by the lack of awareness of stable and comprehensive
informatics best practices (other than initial technology test-
ing trials) and by the eHealth sector’s poor ability to generate
scientific evidence and to demonstrate consumer acceptance.

The next generation of large-scale eHealth services should
not be simply technology-driven: an explicit and systematic
research effort should eventually respond to changes in the
models of care provision (from hospital to home, chronic
disease management, smart elderly health and wellness, inte-
gration of social and health care, etc.), with evident benefits for
professionals and citizens alike. This will create a new context
for widespread data management.

2.2.  Citizens’  proactive  role  in  their  health

Interaction of many  factors is modifying the context of
care provision: demographic changes lead to more  elderly
people in the population; better care allows more  elderly peo-
ple to live reasonably well and independently at home or
in residential facilities, even if frail; care is required for a
longer period, usually for permanent long-term conditions
[18,66].

Integrated information systems and modern devices may
facilitate the engagement of citizens and caregivers, in collab-
oration with the social and health care professionals, in coping
with their long-term conditions, especially when the situation
is stable and thus predictable [12,13].

By “caregiver” we mean here any person – without partic-
ularly specific skills – that assists a recipient of care, at home
or in a residential facility; she/he could be a family member or
a volunteer (i.e. an informal caregiver) or a person paid by the
family or by the care services (i.e. a formal caregiver). She/he
could receive some simple training; she/he could be a direct
user of the eHealth services, e.g. for training purposes, for
alleviating the burden, or for passing on information to care
professionals [19].

In addition to earlier telemedicine, telemetric, and elec-
tronic record technologies, a new generation of smart devices
can be placed where people live. They are able to per-
form measurements, set off alarms, or capture videos. These
devices can be remotely controlled and can send data to
remote places for appropriate interpretation by skilled people
[15,20].
A crucial topic for eHealth research may be on the modal-
ities that could enable every actor to perform additional
care-related activities, which are currently performed by more
skilled people [18]:

dx.doi.org/10.1016/j.ijmedinf.2012.09.003
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 a number of tasks will be passed from profession-
als to non-professionals (including the subject of care),
under the (remote) supervision of more  skilled people if
needed;

 a number of subjects of care will be more  independent
and will require just a limited support by caregivers and
technology; their care needs will thus go below the thresh-
old that qualify for the constant intervention of a care
professional;

 frail subjects of care will have the opportunity to be
more  autonomous and safe during their routine activi-
ties, including ADL (Activities of Daily Living) and IADL
(Instrumental Activities of Daily Living); they will require
less support from the non-professional caregivers around
them.

This evolution will increase the burden for the citizens
nd the responsibilities of the subjects of care and their care-
ivers (patient engagement), and will change the burden on
he social services.

However the needs of each individual and the capacity of
is/her informal network to provide the required assistance
aries from person to person and over time. Hence, we antic-
pate that an essential research topic will emerge, about the
ystematic recording (namely within comprehensive informa-
ion systems and with structured data) of the social conditions
hat influence the provision of health and social care and
he compliance of the subject of care and related caregivers,
ogether with their skills and capacities/limitations, as well
he activities performed at home by the subject of care and
he caregivers.

Particular attention should be paid to the research on the
ffects of systemic adoption of domotics and personal devices
for surveillance, alarms, fitness aids). If the use of remote
evices will be a key element of care plans and healthy life
tyles, appropriate provisions will be needed to enable care
rofessionals to effectively manage the related data (perhaps
ith mediation by call centers).

.3.  The  organizational  changes  enabled  by  the
ppropriate  use  of  ICT

mart health and wellness will be at the center of this
aradigm change. ICT solutions to enable new models of care
rganization could have structural effects that go well beyond
he isolated effect on citizens’ single conditions or compro-

ised functions.
First of all, in a (citizen-centered) ‘system’ of holistic care,

ach actor should be aware of the presence, the role and
he objectives of the other actors concerned with the subject
f care, according to his/her specific plan of care, i.e. there
hould be an implicit or explicit ‘care pact’ among all the actors,
ncluding the patient. In fact, as the care needs (and thus the
acilities and the professionals involved) differ for each recipi-
nt, the care system should be functionally configured around
im/her. From an organizational perspective, it is therefore
mportant to collect notifications of the relevant activities per-
ormed by each professional (i.e. about the contacts of the
ecipient with the health and care system), by the recipient
nd by the caregivers. This information can be structured,
 f o r m a t i c s 8 2 ( 2 0 1 3 ) e14–e28 e17

aggregated or selectively presented to each actor according to
his/her specific information needs, subject to the regulations
and the citizen’s preferences about privacy.

Optimization of care processes may require new job pro-
files, including the one on the ‘care manager’, a tutor who
interfaces between the citizen and the care system. He/she
would have an innovative software toolkit to manage the
information needed for performing his/her specific tasks (e.g.
communicate with the citizen, be informed about activities
performed at home, monitor remote devices, access practi-
cal information on available services, book on line and alert
appropriate professionals).

In addition to the elements that directly influence care pro-
vision, significant effects could be achieved by the generation
of indicators (from the routine data captured by the health and
social services and by the citizen) to improve the governance
of the care system and optimize the allocation of resources for
care provision.

Finally, indirect mechanisms that influence information
management in the care processes should be considered.
These include the education of the citizen and of caregivers
and their access to knowledge, regarding, for instance, the
management of a long-term condition, the patient’s rights,
and administrative issues.

Perhaps the most relevant feature of the phenomenon will
be neither the increase of ICT solutions and devices on the
market nor the ability to better cope with each condition or
compromised function (by assisting individuals to cope with
care and daily activities). The real impact on the capture, shar-
ing and interpretation of data in the care system could instead
come from the deep organizational changes (according to new
laws and regulations) that an appropriate data management
may enable for the health and social system, in particular
to cope with a critical mass of chronic and other long-term
conditions.

The above evolutionary scenario can only be qualitative:
it is hard to predict, for each country or region and for each
kind of technological solution, the future developments about
the potential speed of adoption of technology, the care models
and the incentives that will be put in place, and the quota
of costs and benefits directly attributable to the technologies
introduced to respond in the coming years to the pressure by
the health sector.

3. Meaningful  use  of  new  and  old  kinds  of
data

New sources of data are gradually emerging in the health and
social care sector. Information systems should be able to com-
bine them with data that are in principle already available
but not yet fully exploited. The research should provide solu-
tions to yield a coherent, shared information base for each
individual.

We will see in subsequent sections that the effectively

achievable level of data coherence depends on the degree of
organizational integration of all of the actors in the patient’s
ecosystem (including the patient and the caregivers) and on
the predictability of the care situations involved.

dx.doi.org/10.1016/j.ijmedinf.2012.09.003
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3.1. The  need  to  manage  various  kinds  of  data  in  the
patient’s  ecosystem

Collaborative data management in the health and social sector
is still largely paper-based or relies on direct human commu-
nication, especially when collaboration among professionals
with different roles is involved.

Modern technologies offer the opportunity to develop a
consistent approach on the “Management of Information,
Communication and Knowledge” (which we  named MICK in
[16]) to create and handle a ubiquitous and pervasive body
of structured information, made accessible to authorized per-
sons according to endorsed privacy policies, with pre-set
permitted views based on their roles.

However data coherence requires consistent data struc-
tures and vocabularies, and services able to re-use the data
for multiple purposes. It implies harmonized data capture and
processing that involve:

• multiple locations, e.g. clinical and social care facilities,
home;

• multiple health and social care sub-specialties;
• multiple types of data, e.g. clinical, organizational, admin-

istrative, economic;
•  multiple technological contexts, including social networks,

email, SMS,  web/local questionnaires.

In the next sections we argue that the important achieve-
ments of the last 20 years in the standardization of messages,
documents and terminology do not yet ensure that the data
available to an actor at a given moment can satisfy his/her
needs for information to perform specific care activities.

The attention so far is mostly relating to administrative and
ancillary workflows or to medical terminology about patholog-
ical conditions. They do not necessarily cover the particular
data sets [21] required by processes for the effective clinical
communication in shared-care plans and for the calculation
of indicators for clinical governance and self-audit: detailed
specifications of such data sets, agreed at international level and suit-
able for direct deployment by application developers, are still largely
missing.

3.2.  Emerging  additional  types  of  data

The evolution of the patient’s ecosystem requires research to
comprehensively cope with several additional types of data
that are emerging, including:

• data generated by a chronic/frail/dependent citizen or by
his/her caregivers as a consequence of his/her engagement,
including the data generated by innovative devices outside
care facilities: smartphones, domotics equipment, home
devices for diagnosis and surveillance;

• data to comply with wellness issues;
• genetic data for personalized medicine.
Furthermore, the potential for new uses of currently
captured data should be considered, when compatible
with local privacy regulations. For example, the process-
ing of suitably structured data may be used in well-defined
i n f o r m a t i c s 8 2 ( 2 0 1 3 ) e14–e28

contexts to support decisions or to generate recalls or alerts. In
particular, indicators for (self-)audit and governance could be
derived from the processing of anonymized data from routine
documentation, e.g. orders, diagnostic reports (laboratory and
images), visit records, records of therapeutic procedures, prob-
lem lists, log of contacts with professionals, administrative
procedures, booking, or claims reimbursement.

3.3. Re-use  of  data  requires  appropriate
representation  of  details

Medical and care expressions are very sensitive: an implicit
or explicit detail can strongly influence interpretations and
actions. Data captured with an appropriate level of explicit
details will be suitable for transformation and re-use either
for direct care purposes or for aggregation and statistics, e.g.
for governance and research [22–25].  Various approaches can
be used to manage knowledge and meaning (see also [22]):

• free text is very expressive but not suitable to assure that
all the details required for further processing are systemat-
ically captured;

•  classifications (e.g. ICD) disregard details, to create homo-
geneous classes for statistics and reimbursement;

• compositional nomenclatures (e.g. SNOMED CT) preserve
the details, but are too flexible (i.e. they offer multiple ways
to code the same concept) and difficult to normalize;

• instances of Archetypes [26] and Domain Clinical Models
[27] formally represent chunks of knowledge that require
organization into a context;

• ontologies (e.g. for the semantic web and the Universal
Exchange Language proposed by PCAST [28]) in principle
will make meanings computable but do not yet allow for
pervasive deployment in routine care.

We suggest that the development of a crucial resource
on data sets to support semantic interoperability (globally
referred to below as the ‘Semantic Infostructure’, see Section
4.2) should initially focus on predictable procedures in a sig-
nificant set of scenarios, e.g. to manage data coherence on the
booking and selection of the appropriate facility for organiza-
tional purposes, or to handle explicit decisional criteria in the
reference clinical pathways for clinical purposes.

The priorities in developing the methods for the harmo-
nization of terminologies, coding schemes and archetypes
across heterogeneous environments should concern the pre-
dictable processes in the most relevant situations and should
be determined through the analysis of the data elements
required by these procedures; the level and granularity of
details to be captured should be the one required by the most
demanding procedure among them.

3.4.  Amalgamating  data,  information  and  knowledge
into  a  comprehensive  substrate

At present care processes are often fragmented, and there is

an increasing need of research to interrelate them. To integrate
social and health care effectively, all interconnected informa-
tion resources should in principle be coherent across each
area of responsibility (see Fig. 1). At some point in future all

dx.doi.org/10.1016/j.ijmedinf.2012.09.003
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Fig. 1 – The eHealth environment w

ctors will necessarily ask to rely on a shared substrate for the
anagement of Information, Communication and Knowledge

MICK [16]).
This substrate will hold all the relevant data, information

nd knowledge available within the care system and should
e able to select and forward to all involved actors the data
hat are relevant to their role, compatibly with specific policies
oncerning notification and organization of information. The
ransformations for multiple usages of information require an
ntense use of a Semantic Infostructure.

.  Consistency  of  data  from  heterogeneous
ources

 partial data coherence and consistency among hetero-
eneous sources can be achieved under current standards
or information models (e.g. HL7-RIM [29]), data structures
messages and documents, e.g. ANSI-HL7-CDA [38]) and data
lements (e.g. HL7 Detailed Clinical Models [27], EN13606
penEHR Archetypes [26]).

In this section we assert that most standardization activ-
ties actually fit processes related to ancillary services, but are
ess effective for the core business of the care milieu, i.e. col-
aboration on care provision.

.1. Subordinate  vs.  parallel  responsibilities

e  shortly recall here a previous discussion on this topic [16];
s depicted in Table 1, we called the case about ancillary ser-
ices as ‘activities with subordinate responsibilities’ and the
ase about collaboration on care provision as ‘activities with
arallel responsibilities’.

In the first case, a physician with responsibility for the
ealth-care action (i.e. with a ‘care mandate’ according to

30]) may involve another professional by an ‘order’ to per-

orm an auxiliary activity, e.g. a diagnostic service. This order
mplies the transfer of a partial responsibility, which limits the
utonomy of the subordinate decisions. The request triggers

 workflow and normally should result in a report.
 shared information substrate [16].

This kind of communication is historically structured
enough to be supported by current interoperability measures.
Note that ‘interoperability’ may be considered as a contraction
for “ability to interoperate” or, in this context, “ability of health
information systems to interoperate”.

In the second case, several healthcare professionals (and
the citizen with his/her caregivers) have complementary roles
for diverse aspects of the care provision. An explicit shared
plan or a more  or less strong ‘care pact’ may formalize their
cooperation. These activities involve the “ability of people to
cooperate”, which we called ‘co-operability’.

Co-operability adds further constraints to interoperability.
It involves the need to assure the proper capture and the
timely availability of the specific clinical data elements needed
by each actor to perform his/her tasks at a particular moment
or to interact with other actors [31–34].  These data elements
are highly dependent on the context (phase of the clinical
pathway, other conditions of the patient, kind of facility con-
cerned, etc.).

4.2. Co-operability  standards  –  data  sets  and  the
‘Semantic  Infostructure’

Standard specifications to support co-operability should build
on technical standards and should require a strong involve-
ment of the professional care milieu. Earmarked research
should envisage how they should formalize, in a format suit-
able for effective management by ICT applications,  different kinds
of knowledge, which together constitute the ‘Semantic Infos-
tructure’ that makes it possible to benefit from semantic
interoperability [3,35–37].

They should formally describe not only the (clinical) data
elements needed in each particular situation, but also the
related processes, i.e. the actors involved with their typical
concerns, tasks and mutual roles. It is therefore impossible
to formally describe all of a citizen’s potential health-related
situations. However, a significant number of predictable situa-

tions can be represented within reference care pathways, with
the mutual responsibilities of professionals agreed and their
interaction points made explicit [34], and with context-specific
needs for information and communication.

dx.doi.org/10.1016/j.ijmedinf.2012.09.003
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Table 1 – Comparison between subordinate and parallel responsibilities (adapted from [16]).

Activities with subordinate responsibilities Activities with parallel responsibilities

Connecting systems; interoperability among
systems

Connecting people; “co-operability” among people

Activated by an order, prescription May be independently activated
Prescription, medical report, discharge letter,

organizational activities, e.g. e-booking
Multi-disciplinary evaluation team, often across
different organizations (e.g. GP, hospital, ambulatory
care)

Modalities of interaction historically tested and
fixed, with a consolidated usage of paper forms

Flexible  modalities of communication, depending on
the clinical context, often just partially formalized

Partial mandates, referring back to the issuing Distributed  responsibilities among professionals and

physician; bureaucratic procedures

Predefined paper or electronic forms; messaging
standards

Many  existing descriptions of clinical pathways involve the
chronic disease management for single defined conditions.
Other pathways specify the ideal behavior to assure the qual-
ity of care in situations at risk for non-appropriateness. This
approach could also provide the background for managing the
data in a personalized plan of care for an individual with co-
morbidities and a specific domestic setting.

However, no description is known to the authors that
provides implementable specifications, according to interna-
tional standards, on services and data for software developers.

Therefore an effort could be foreseen, to formalize a set
of ‘Attention Points’ in the context of most of these path-
ways, to respond to precise information needs, by defining the
standard specifications for a suite of eHealth services based on
structured data [35].

In fact, only if the right data elements are properly prear-
ranged in an agreed computable format way will it be possible
to cope with the urgent need for the integration of social and
health-care processes and the patient engagement, enhanc-
ing quality and meaningful use of widespread, semantically
interoperable EHR systems.

In addition, well-organized routine data will bring new
opportunities for governance and reimbursement mecha-
nisms for integrated care, with the timely production of
comparable indicators of process and outcome, uniform
across large jurisdictions and – eventually – at international
level.

For each Attention Point, the professional community
should describe actors, roles, concerns and tasks, working out
a list of the data elements to be captured, stored or com-
municated for each particular task and thus producing the
related standard specifications. In particular, it should locate
two kinds of potential Attention Points:

• the interaction points among the actors [34] in order to iden-
tify the task-specific clinical documents for each exchange,
with their predictable structured content. That is, it should
produce a catalog of potential documents and an explicit
list of the expected data elements for each document, i.e.
the earmarked (clinical) data set [21] to be communicated
when transferring responsibilities in the course of a plan of

care.

• the appropriateness points,  where one or more  actors should
capture the data set needed to provide the optimal services
according to the health policies.
proactive role of the patient and care helpers
Multiple  “local” modules or very specialized ones
(scores and scales); advanced Semantic Infostructure

In addition, the professional community should produce a
series of earmarked terminological subsets, i.e. the value sets
for each field in a task-specific data set.

Finally, to improve data quality it would be helpful to for-
malize the knowledge needed:

• to validate the data during the input procedures through
a list of “normal values”, as well as through a list of the
values that are “expected-in-context”, i.e. the values that
are accepted in conjunction with other parameters;

• to double-check the data in the various contexts of their
re-use;

• to assure quality in specific decisions, interactions and indi-
cators.

All together, the above specifications will make up the
core of the standard Semantic Infostructure to cope with the
selected Attention Points.

4.3. A  document-based  approach,  with  constraints  at
level 3  of  usage  of  HL7-CDA

To ensure an effective co-operability, all of the above material
should be harmonized across specialties and made avail-
able to software developers, to be gradually embedded into
the operational systems. International specifications should
accommodate local variations.

This approach is compatible with the most frequently used
standard for the representation of clinical documents (i.e.
ANSI-HL7-CDA Error! Reference source not found.), which can
be used according to three levels of predefined detail:

• Level 1 provides the metadata of the “header” that describes
the document as a whole (e.g. event, patient, clinician) and
the generic XML  labels to distinguish the nature of the inter-
nal artifacts of the “body” (sections, text sentences, codes,
etc.), without any specific clinical meaning. It allows for
simple queries to retrieve and list the documents in a collec-
tion. This level is represented by the usual ANSI-HL7-CDA
Clinical Document Architecture (“level one”).

• Level 2 concerns the explicit CDA constraints for naming

and structuring the subdivisions of a clinical document (e.g.
patient history, family history, active problems, diagnostic
results and procedures performed). Standards in this field
are converging, e.g. the ASTM-HL7 implementation guide

dx.doi.org/10.1016/j.ijmedinf.2012.09.003
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on the CCD Continuity of Care Document [39] specifies the
title and the code for each section and the data structure of
the clinical data items that are expected to appear within
each section.

 Level 3 provides the actual data elements and specifically
agreed indicators (with the related terminologies), i.e. it
specifies which (clinical) data should be present in a partic-
ular kind of document in a given circumstance, depending
on the context. As discussed above, this is the level of seman-
tic interoperability needed to cope with the in-depth co-operability
among professionals, in particular across organizations and
beyond language barriers, even if it will be hard to obtain
a large amount of formalized knowledge in a short time
period in several Attention Points.

To make further progress on effective support for holistic
are, the Semantic Infostructure should contain a signif-
cant amount of level-3 specifications, according to the
equirements emerging from clinical pathways and patient
ngagement.

For each Attention Point, a template for a document that
escribes a Context-Specific Profile of the patient (CSP) could
e produced. The template could be an HL7-CDA schema with

evel-3 specifications, i.e. a set of constraints on the CCD
chema that fully specify the mandatory and optional (clinical)
ata relevant in the context of the referred Attention Point.

The collection of the CSPs of the same patient, about the
volution of the patient’s conditions observed at different
ttention Points, will build a shared “Policy-Oriented” Health
ecord (POHR).

Note that the schema for a Context-Specific Profile is more
etailed than the schema of CCD or than the one of a generic
atient Summary [67], because it specifies the precise data
hat should be contained, possibly also with the constraints on
he admitted values in the particular context of the Attention
oint where it is intended to be applied.

A global catalog of the processes, the services, the datasets,
he CSPs (and of their inter-relations) could be a useful tool for
n international effort of systematization.

A comprehensive, harmonized ontology made from the
ata elements that belong to the various data sets made
xplicit in the CSPs could be used as the reference for all the
ocal adaptations and for the widespread development and
doption of the related Archetypes [26] and Detailed Clinical
odels [27].

.  Predictable  data  in  predictable  Attention
oints

e  argued in the previous sections that the research and
he standards to improve the semantic coherence of shared
ata should cope with the management of the Attention
oints within predictable collaborative processes, e.g. within
table individualized care plans derived from a set of ref-

rence clinical pathways, where the attention to the re-use
f structured data could stimulate to validate them and
o prevent the hazards arising from inaccurate or missing
nformation.
 f o r m a t i c s 8 2 ( 2 0 1 3 ) e14–e28 e21

Stable care processes for healthy aging and wellness repre-
sent the most promising starting point for a strategic approach
to ‘connected health’ initiatives. This is the situation of many
(older) people with some chronic limitations and ‘normal life’
within these limitations. The role of health care and social care
is to manage risks, minimize adverse effects, and compensate
for these limitations [40–42].

The World Health Organization defines ‘health’ as “A state
of physical, mental, and social wellbeing, and not merely the
absence of disease.” [43] This definition therefore includes the
maximum achievable level of independent living, which may
be facilitated by family, friends, or formal services.

Chronic conditions and permanent impairments put a
large share of the burden on the care system (on the pri-
mary care and social care professionals, on the citizens and
their caregivers, and on avoidable hospital stays). Optimiza-
tion of support through optimized data, communication and
processes may contribute significantly to the quality of care
and the sustainability of the sector [44–46].

Long-term care implies organizational issues very different
from those for acute hospital care or short-term rehabilitative
care. The engaged citizens and their caregivers, perhaps sup-
ported by a new generation of home devices and telemedicine
services, will manage most routine care at home or in long-
term facilities; in addition, patients and caregivers need to
know how to recognize relevant events, either in the citizen’s
state or in their capacity to continue their assistance, that
require the alerting of a professional, and to know what to
do and whom to advise.

5.1.  Predictable  clinical  pathways  and  social
interventions  as  use  cases

A large amount of specific standard subsets of data elements
need to be timely available for use in an adequate number
of Attention Points about care provision and self-care, e.g.
for clinical decisions, care-related interactions, administrative
procedures, facility management, and research.

For each applicable citizen as subject of care, each actor
should have an explicit role in the shared care plan, with
specific goals and targets, with a specific vision of the
health issues related to his/her role and the tasks to be
performed, with production of the related documentation
[30,31,33].

By analyzing several use cases on the different phases of
a significant set of ‘steady states’ for chronic conditions and
self-care situations, it is possible to systematically describe the
above features and thus to characterize the eHealth services
that could support the related processes in different regula-
tory and practical situations. This effort can create the first set
of ‘Motivated Operational Frames’ (MOFs in [11]), i.e. the part
of the Semantic Infostructure related to a particular Atten-
tion Point and addressing a specific Health Concern, with the
description of a critical mass of coherent modular eHealth ser-
vices based on structured data, to start a process of progressive

systematization of the sector.

The collection of use cases formalized as MOFs can provide
the criteria to focus on data elements to be managed within a
predefined context and to effectively share them:
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• who  should produce each data element, at which moment,
in which context,

• to whom, at what moment, for what purpose to make it
available.

The analysis of a MOF  can identify the parameters that may
indicate the need to move to a different steady state foreseen
in the same plan of care and thus may trigger a notification to
a suitable actor or may require a major revision of the ongoing
plan of care.

We stress that an accurate prediction of specific (clini-
cal) data requirements (i.e. the production of the schema for
a Context-Specific Profile) is only possible within predefined
MOFs. By analyzing the phases of a significant set of Atten-
tion Points, it is possible to set up a corpus covering the above
features in a systematic way for high priority scenarios and
thus to characterize the eHealth services and the data that
could support the related processes in a given regulatory and
practical context.

There are already several clinically oriented initiatives in
this respect (e.g. Map  of Medicine Healthguides/NHS Choices
[47], or ‘Procesos Asistenciales Integrados’ [48]). However they
rarely reach the level of standard specifications on the structured
knowledge (e.g. the HL7-CDA schema for each Context-Specific Pro-
file) that can be directly used by software developers at the Attention
Points, to build effective user interfaces for data capture and
visualization, as well as to produce standard messages and
standard clinical documents.

5.2.  Enabling  a  virtual  care  team  to  behave  as  a
system

According to emerging organizational models in care provi-
sion and health promotion – especially in relation to healthy
aging, wellness and long-term care, where “Social Care Infor-
matics meets Health Care Informatics” [49,50] – the multiple
actors concerned with a given care recipient should be mutu-
ally aware of their reciprocal roles, goals and planned tasks,
and should be notified – as necessary – about contacts with the
other actors, the activities performed and the data collected
[30].

Most eHealth policies are said to be directed toward conti-
nuity of care with a “citizen-centric” approach [51]. However,
they often seem to rely on the technology-driven infrastruc-
ture for unified collection of documents from multiple sources
(the longitudinal EHR approach) rather than aim to make the
healthcare system a coherent entity in front of the citizen
(with an approach that involves the orchestration of activities).

Research is needed to move in that direction and develop
the new perspective. To this respect, the CEN standard on con-
tinuity of care [30] emphasizes three main concepts:

• the notification of care mandates – WHO  is involved?
• the notification of contacts – WHICH ACTIVITY is being per-

formed?
• the notification of health issues (or problem/concern) –
WHY is this being done?

The latter, if related to an Attention Point, could in future
be better described as:
i n f o r m a t i c s 8 2 ( 2 0 1 3 ) e14–e28

• the notification of the concern activating a Motivated Oper-
ational Frame [11] that entails the vision on a coherent set of
activities, responsibilities and services for a specific objec-
tive – IN WHICH CONTEXT is this being done?

Unfortunately, eHealth policies of most jurisdictions do
not explicitly mention those concepts. The systematic man-
agement of these data, properly selected and organized for
each role, could help to organize efficiently the documenta-
tion avoiding an information overload; e.g. the profile of each
kind of actor may define which alerts, reminders or reports
can be sent by default in push mode to mobile phones or by
email.

Suitable eHealth services may use these notifications to
control the proper settings to better protect privacy and to
enable all the actors to “behave as a system”  in the citizen’s
ecosystem, with a true holistic citizen-centric vision [52].
In fact, each care recipient has specific care needs, which
require the participation of a particular subset of profession-
als, among the ones available across the whole system; they
may belong to diverse organizations and be in different loca-
tions. Therefore a different, earmarked “functional care team”
should take shape around each care recipient and his/her
needs, as a kind of “virtual facility” (for an early discussion of
the virtual care team, records, and communication, see [52]).
Moreover, the citizen should have, as far as possible, a proac-
tive role in the virtual facility, as a responsible participant
in the management of his/her health (patient engagement)
[16,37,53–56].

5.3.  The  multiple  usage  of  structured  data

The adoption of use cases derived from a set of relevant Atten-
tion Points could allow for the predicting of the contexts in
which the data should be captured and may be transformed
to be re-used or shared.

The comparison of the data elements across the data sets
formalized in the context of different MOFs will permit to work
out unnecessary differences and hidden ambiguities. A sys-
tematization activity should allow to produce a combined list
of data elements.

Moreover, in principle each Attention Point should deserve
a specific content for the related documents; however after
the analysis in Section 5.1 similar Attention Points could be
detected, to reach a compromise position on a unified struc-
ture for a problem-oriented, focused profile,  as a generalization
of a set of similar Context-Specific Profiles, e.g. for a diabetic
patient, an oncological patient, or a frail elderly person, or a
referral letter for a specialist consultation.

In addition, a set of services could be identified within a
MOF to re-use structured data, within the privacy constraints,
in administrative, organizational and governance processes to
give appropriate returns to each actor (including the citizen

and the caregivers) for the capture and multiple usage of high
quality data.

The multiple usages of data could be mutually reinforcing
up to a significant number of functions [16]:

dx.doi.org/10.1016/j.ijmedinf.2012.09.003
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 to share core data between GPs and specialists, as well as
between citizens and professionals, on the basis of an inte-
grated care approach (e.g. chronic disease management);
to enable the GP’s self-audit and benchmarking with
colleagues, with appropriate predefined adaptable filters,
drill-down functions, and reminders;

 to extract timely indicators of processes and outcomes at
local and regional level, both for administrative functions
and for governance purposes (e.g. reallocation of resources,
definition of training needs and education material, change
management);

 to provide a kind of continuous medical education to the
professionals, based on the routine use – through the soft-
ware  – of tables derived from the authoritative clinical
pathways, thus delivering chunks of knowledge-in-context;

 to feed clinical databases for basic epidemiological studies.

Note that the aggregation of data (for self-audit, gov-
rnance, epidemiology) may be particularly effective for
redictable processes in stable and frequent situations, where
he conditions of several subjects of care are reasonably
imilar, so that the clinical, organizational, economical
etailed data can be properly structured, inter-related and
utomatically processed as coded data to yield a statistical
ignificance.

.  The  quality  of  data  depends  on  policies
nd organizational  models

.1.  Healthy  aging  and  wellness

 comprehensive eHealth environment should be able to facil-
tate citizen-centered integrated care, i.e. it should cover the

hole holistic ecosystem of the citizen’s health and social
are.

In particular, eHealth implementation plans, synchronized
 according to the respective regulations – among national,
egional and local authorities, payers and care-provider orga-
izations, should help address the needs of elderly persons
ho  face issues arising from frailty, long-term conditions,
obility problems, or other concerns that limit their Activities

f Daily Living.
The elderly may require additional support, often over and

bove normal healthcare, to ensure their nutrition, personal
nd domestic hygiene, daily living tasks, and social inclusion.

While the prime source of such support is usually
he family, along with neighbors and the local commu-
ity, formal responsibility for ensuring citizens’ safety and
ell-being and for complementing their informal support-

rs often lies with agencies under local and regional
overnance.

An interesting set of research challenges arises from the
act that for some activities the formal service is the sole
rovider (such as giving an injection), while for others the
ormal service is a back-up provider when the patient or

he family cannot ensure the activity. Two issues arise from
his situation involving different contexts for information

anagement: (i) some patients can become “experts” and
ndertake procedures otherwise performed by formal carers
 f o r m a t i c s 8 2 ( 2 0 1 3 ) e14–e28 e23

(e.g. self-administered insulin injection) and (ii) the need to
think about the health and needs of caregivers linked to the
patient’s plan [19].

As the need to support an aging society increases, so does
the need for closer integration of care. This may be achieved,
in part, through the research on integration, or interaction,
between ICT policies for health and social care and the stimu-
lation of collaboration and innovation on a broad international
scale.

It is worth noting that new high-speed mobile applications,
connected devices, social networks, and related cutting-edge
smart technological developments can provide unique and
unprecedented opportunities for developing an electronic
‘Personal Health Assistant’, i.e. an ‘avatar’ of the citizen, made
of eHealth solutions in a virtual environment that can help
him/her to address the health and wellness challenges of an
aging society.

6.2.  The  citizen’s  involvement  and  quality  of  data  in  a
Personal  Health  Record

The quality and usefulness of data heavily depend on the
(perceived) effectiveness of the eHealth services that generate
them, and on the organizational background that promotes
awareness of the reciprocal information needs of the various
actors.

The success of a citizen-centered information system may
be expected to reflect the organizational cohesion within the
citizen’s ecosystem and the citizen’s involvement in health
maintenance.

The Personal Health Record (PHR) of highly cohesive
providers, such as pervasive Healthcare Maintenance Orga-
nizations (HMOs) (e.g. Kaiser [57], Veterans Administration
[58], Maccabi [59]), is built upon high-quality, care-related inte-
grated information systems.

However, several PHR systems do not correspond to an
integrated care ecosystem. Most citizens seem unable or not
willing to ‘unify’ their disparate care experiences in a PHR,
as demonstrated for example by the low level of adoption of
Google Health:

“When we launched Google Health, our goal was to create a
service that would give people access to their personal health
and wellness information. We  wanted to translate our successful
consumer-centered approach from other domains to healthcare
and have a real impact on the day-to-day health experiences of
millions of our users.
Now, with a few years of experience, we’ve observed that Google
Health is not having the broad impact that we hoped it would.
There has been adoption among certain groups of users like tech-
savvy patients and their caregivers, and more  recently fitness and
wellness enthusiasts. But we haven’t found a way to translate
that limited usage into widespread adoption in the daily health
routines of millions of people.” [60]

In other words, the lesson of Google Health demonstrates

that the mere  availability of a tool to collect and store data
is not a sufficient condition to assure a pervasive adoption. A
successful Personal Health Assistant may need to be a conse-
quence of a ‘care pact’ involving the citizen and the formal
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and informal caregivers: the citizen actively ‘takes care’ of
his/her health and is embedded in an innovative model of care,
in which the coherent organization of social care and health
care is synergic and drives the introduction of ICT solutions.
Engaged citizen and caregivers are the primary source of data
and legitimate users of the PHR. The data that they produce –
properly filtered, assessed, and assimilated by the care profes-
sionals – should be considered an integral component of the
PHR.

6.3.  A  culture  of  ‘systemic’  data  sharing

Within the communities were care providers are not accus-
tomed to collaborate (and thus to share data), we claim that
an innovative care model requires a deep cultural change. The
culture of data sharing should in fact be ‘systemic’ (i.e. pro-
moted by the organizational model), as it is not possible to
rely on spontaneous uptake. Hence this approach can opti-
mally take place in specific settings for any circumscribed
Copernican situation that involves the deployment of precise
policy-driven organizational innovations (e.g. integrated care,
chronic disease management).

A positive attitude to data sharing could be the result of
strong organizational cohesion (as in the HMOs mentioned
above), where collaboration and data sharing are an integral
part of the culture of all of the enterprise’s employees and
collaborators. Data are managed as part of the organization’s
inclusive information system.

Some data sharing could also be enforced through the man-
agement of multiple interacting facilities (e.g. the US Health
Information Exchanges [61,62] and similar bodies in other
countries). Patients could be stratified or classified according
to the care tasks involved and insurance payments (e.g. Medi-
care, Medicaid) could be based on the underlying expected
comprehensive care processes [63]

A motivating program (not necessarily direct payments)
could involve the virtual ‘functional team’ composed of all
of the actors contributing to the care of a given patient (pro-
fessionals, caregivers, patient), who later negotiate how to
share the benefits of the program. In this case, targeted col-
laboration across the facilities will be the main objective of
the program; the sharing of structured data could be a sec-
ondary, facilitatory objective. At present, most successful data
sharing initiatives are related to the effective use of ancil-
lary services with subordinate responsibilities (see Section
4.1), e.g. e-booking, e-prescription, diagnostic tests (orders and
reports). In such cases, there is already a kind of ‘contract’
between the parties. However, this mechanism cannot be sim-
ply extended to sharing all the data generated in a context
of parallel responsibilities (see Section 4.1), during an actual
care activity by professionals, caregivers and citizens (perhaps
using home devices).

The motivation to communicate and share data is an impor-
tant, yet somewhat overlooked point. Discussion has tended
to focus on privacy and connectivity among systems, as if

co-operability could be a given once technical and legal bar-
riers are removed; yet every communication implies a social
contract that must be negotiated within the related cultural
environment.
i n f o r m a t i c s 8 2 ( 2 0 1 3 ) e14–e28

6.4. The  influence  of  the  policies  on  the  quality  of  data
sharing

According to our vision, the policies of each jurisdiction, with
their regulations and payment mechanisms (the economic
layer), determine the agreements among the various organi-
zations in charge of shared care provision (the organizational
layer) and thus the effectiveness of the information services
in the care provision (the clinical layer).

The quality of the clinical and organizational data is a con-
sequence of the cohesion among the providers and of the
coherence of the information services, as supported by the
information system.

The economic layer concerns the agreement(s) between
payers and provider organizations. Several mechanisms can
be put in place: at one extreme, payment may be separate for
each individual act (with the production of detailed admin-
istrative data); at the other extreme the payer could consider
that the ‘unit of payment’ is the integrated care as a whole for
a class of citizens and for a given period. This implies defin-
ing the minimal amount of care services to be provided and
setting up a system of indicators of process and outcome –
derived from the routine data – to verify the quality of the
care provided; these agreements could be enforced by law or
regulations or could be embedded in the “internal DNA” of an
HMO.

The organizational layer concerns the agreements among
different provider organizations. In a strongly cohesive envi-
ronment (e.g. in comprehensive HMOs) individual providers
are culturally prone to cooperate and share data. In the case
of multiple organizations providing care to the same patient,
if the unit of payment is the integrated service as a whole,
the managers of the provider organizations (and the individ-
ual care providers that do not belong to any organization)
must explicitly agree about how the professionals should
cooperate in care provision (and how to share reimburse-
ments). We  argue that, if cooperation among professionals (and
the consequent data sharing) depends on a spontaneous choice by
each individual professional, it will probably not occur, even if
a “perfect” workflow management system is in place (see
Section 6.2).

In a model of integrated care – regardless of the modal-
ities of deployment – the clinical layer is strictly related to
the organizational and administrative layers, and requires a
positive attitude toward cooperation among the actors in the
(virtual) care team, including the citizen and the caregivers. All
the actors behave as a virtual, functional team which is built
according to the mix  of the citizen’s conditions, their stages,
the complications, the social needs, the local context and the
citizen’s specific choices of professionals that he/she wants to
involve. In principle the professional team is different for each
multi-pathological patient. Data sharing should be an intrinsic
component of this model.

Ideally a ‘contract’ could ‘enroll’ the patient with a stable
long-term condition in an explicit plan of care for a reasonable
period (6 months or one year) and clarify the services that will

be provided to the patient by each professional in the func-
tional team and their goal, as well as the role and the targets
of the citizen and of the caregivers. The citizen (and the care-
givers) could be encouraged to collaborate on the care and
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ulfill specific tasks relating to documentation (in the PHR).
e assume that a contract is essential for successful data sharing in

hat context.

. Conclusions

n principle the analysis of any plan of care should allow
or defining the tasks of each actor, the interaction points
nd thus the potential supporting eHealth services, but it is
opeless to repeat the analysis for any particular individual
lan. However, for a number of relevant, predictable Atten-
ion Points (as identified by the policy-makers) it is possible
o work out a series of Motivated Operational Frames (MOFs)
nd thus the detailed requirements regarding the structured
nformation, which can then be adapted to individual cases.
his effort will support an effective semantic interoperabil-

ty, by producing the standards on the Semantic Infostructure
hat can be applied by software developers: on the appropri-
te clinical data to be captured and exchanged, on the level of
oding needed for further processing, on the timely indicators
or governance and other secondary uses.

In fact, many  fragmented eHealth solutions exist to sup-
ort the needs of care provision for smart health and wellness,
long two directions: on one side, the technology-driven
orizontal approach of e-government and current eHealth
oadmaps; on the other side, the problem-driven vertical
pproach to deploy health and social care policies for specific
arget groups, with embedded eHealth solutions.

A comprehensive framework to systematically put the
wo different approaches together is still lacking. To fill
his gap, we  suggest an (international) initiative to focus
n the Attention Points related to the major chronic dis-
ases and the major impairments to daily living activities,
hich are relevant health problems for citizens and the most

esource-consuming segment of the health and social care
nvironment. The main focus should be on the core of Seman-
ic Infostructure that enables or supports the introduction of
nnovative models of care (e.g. disease management, chronic
are model, patient engagement) to deal with the increasing
eed to integrate health and social care [49,50].  That initiative
hould consider the following three layers of integration.

.1.  Integrated  “vertical”  policy-oriented  roadmaps

 significant set of (evidence-based) MOFs could be formal-
zed, specifying the actors involved, with their objectives,
oles, tasks, interaction points, as the context to produce a
etailed specification on the related information needs. Each
f them would constitute the context to situate, compare and
ank the wide spectrum of clinical, organizational, manage-
ial, educational, administrative, practical issues, and thus to
haracterize the ad hoc suite of eHealth services required,
ith a particular attention to the data elements to be cap-

ured and shared, as well as to the governance indicators.
he initial focus would be on steady phases of the main
ong-term conditions and a number of situations at risk for
on-appropriateness.

The computable descriptions of eHealth services (includ-
ng also data elements and accepted values, represented in the
 f o r m a t i c s 8 2 ( 2 0 1 3 ) e14–e28 e25

standard schema of a Context-Specific Profile of the patient)
can afterwards be harmonized into a comprehensive Seman-
tic Infostructure.

The preparation should take into account the implicit or
explicit regulations, agreements and established customs in
each jurisdiction, to build a comparative framework about
health and social policies, funding models, demographic
changes and need for care, where the variants of the vertical
components of eHealth roadmaps may be positioned.

7.2.  Integrated  control  and  governance

Integrated care in a fragmented system requires eco-
nomic agreements (e.g. incentives and payment mechanisms)
between payers and providers. For example, a payer could con-
sider a defined period of integrated health and social care for
a specific condition as the unit to be ‘paid’ (a DRG-type of
approach).

A suitable regulatory/economic context could be the key
to capturing and sharing coherent data, a goal that is not
achievable by the eHealth initiatives that focus only on data
and infrastructures and rely on spontaneous, non-systemic
interactions where individual providers have no incentive to
collaborate or to engage citizens.

Control of the actual care provision to individuals and the
governance of integrated care in a jurisdiction require indi-
cators of quality and appropriateness, which can also be used
for benchmarking and self-audit of care professionals and care
provider organizations. This context of systematic re-use of rou-
tine information could reinforce the propensity to the quality
and the completeness of the data.

7.3.  Integrated  management  of  information  in  the
citizen’s  ecosystem

Wellness and long-term care involve organizational issues
very different from those for acute (hospital) care. Citizens
should be properly engaged in the management of their health
and wellness and their caregivers, with the support by a new
generation of home devices and telemedicine services, in
order to effectively manage most routine care at home or in
long-term facilities.

A proactive citizen and the caregivers and professionals
caring for him/her – with their mutual relations – comprise
a particular ‘functional care team’, i.e. an ad hoc ‘virtual facil-
ity’ that is different for each citizen, because it depends on
the (multiple) health issues, the social situation and the local
context that constitute the specific ecosystem of each citizen.

As a consequence, data processing is not determined
within the boundaries of each care facility (e.g. by the care
tasks normally performed in a hospital ward), as in acute care,
but should be arranged ‘on demand’ according to the com-
prehensive needs of the functional care team. We  argue that,
by focusing on the Attention Points enforced by the policy
makers according to the local priorities, it would be possible
to adopt an ad hoc suite of eHealth services to manage the

meaningful use of structured data for a large portion of the
routine activities of each functional care team. Data will be
presented within structured documents according to standard
schemata for each Attention Point (i.e. the Context-Specific
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Profiles of the patient). The processing of the data contained in
the Context-Specific Profiles allow to obtain a Policy-Oriented
Health Record for each patient to support innovative, inte-
grated care models and the governance of the care system,
at least for the set of care processes considered as the most
relevant by the policy makers.
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