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Abstract
Background: Due to the challenges faced by health and social care systems, in particular those related to actual demographic
trends, home care emerges as a potentially cost-effective solution to answer the needs of citizens, and to allow the reallocation
of resources to alternatives to hospitalization or institutionalization.
Objective: Home care services require cooperation between different actors, including health and social caregivers, care receivers,
and their informal caregivers (eg, relatives or friends), across time, space, and organizational boundaries. Therefore, it is foreseeable
that eHealth services can contribute to their improvement. The aim of this study is to evaluate information persistence services
based on the Reference Information Model (RIM) of the Health Level Seven (HL7) version 3 to support formal caregivers, both
health and social care providers, and informal caregivers in the context of home care services.
Methods: A pilot study was set up involving two Portuguese institutions that provide home care services for the elderly. Defining
of information requirements was performed according to a comprehensive process. This included a review of the literature,
observations of work activities, interviews with caregivers, care receivers and their relatives, analysis of paper documentation
related to care receivers’ histories, health conditions and care plans, and brainstorming groups involving specialized professionals.
Following this, information objects were implemented and validated.
Results: The methodological approach, as well as the information persistence services, proved to be robust and adequate to
specify, implement, and validate different types of information objects related to home care services for the elderly. This study
also reinforces the application of the RIM of the HL7 version 3 beyond the strict scope of health care, allowing the persistence
of not only health care information, but also information related to social assistance activities.
Conclusions: This study contributes to the ongoing efforts related to the development of eHealth applications to improve the
cooperation among formal health care and social caregivers, as well as care receivers and their informal caregivers.
(JMIR Med Inform 2015;3(1):e15) doi: 10.2196/medinform.3699
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Introduction
Background
Health and social care systems need to face challenges due to
actual demographic trends, particularly the shift in the burden
of illness from acute to chronic conditions. Home care emerges
as a potentially cost-effective solution to meet the needs of
citizens and to allow the reallocation of resources to alternatives
to hospitalization or institutionalization [1]. Home care services
can be defined as home-based health care and social care
services provided by formal and informal caregivers. This care
is not solely focused on clinical purposes, but also on a range
of essential activities for the maintenance of the individual's
quality of life and that are part of the normal everyday life of
every citizen, with the use of technology when appropriate [1-3].
Various interacting organizational structures may coexist within
home care services: formal care networks, including both health
and social caregivers, and a diversity of informal care providers,
such as relatives, friends, voluntary groups, or nongovernmental
organizations [1,4]. The introduction of eHealth [5] services
can mobilize synergies between the various stakeholders [4].
In order to contribute to solutions to integrate information
objects, including the ones commonly associated with the
provision of health care, as well as the ones associated with
social assistance or that result from the proactive participation
of the care receivers or their informal caregivers, the authors
developed the We.Can platform [6]. This platform aims to
support care in the community and comprises a set of eHealth
applications, development tools, and technological services. In
particular, these include security mechanisms (eg, authentication,
authorization, or confidentiality) and information persistence
services (ie, technological services able to retrieve, manage,
and deliver information related to care receivers and to guarantee
its internal and external semantic interoperability) based on the
Reference Information Model (RIM) of the Health Level Seven
(HL7) version 3 [7].
This paper deals specifically with the specification,
implementation, and validation of information objects using the
aforementioned persistence services in a pilot study involving
two Portuguese institutions that provide home care services for
the elderly. The introductory part of this paper justifies the need
for new information objects for this application domain and
compares existing solutions to retrieve, manage, and deliver
information related to care receivers, for instance, electronic
health records (EHRs), personal health records (PHRs), and
electronic social records (ESRs). Additionally, this paper
describes a pilot study where an implementation of the RIM of
the HL7 version 3, together with the dual-model approach of
the openEHR [8], was used to support home care services.
Results from the pilot study show that the information services
that were developed, based on the RIM, can contribute to the
persistence of information usually distributed among EHR,
PHR, ESR, and special purpose systems, thereby minimizing
integration and interoperability issues. We hope this study can
contribute to ongoing efforts to develop eHealth applications
to support formal and informal caregivers who do not have
access to structured information regarding their care receivers.
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Related Work
Since health and social care systems need to adequately meet
new demand patterns, eHealth services can contribute to better
allocation and management of the available resources, in
accordance with the needs of citizens and of the organizations
providing care services. However, most existing eHealth services
have been developed with the prevalent paradigm of the discrete
specialization of clinical activities and, therefore, there is the
need to overcome their fragmentation [9]. Concepts such as
Medicine 2.0 [10], connected health [11], or holistic health
[12,13] promote citizen-oriented and holistic solutions to
manage mutual awareness and shared objectives among care
receivers and formal and informal caregivers [12]. This requires
an effective cooperation not only among health care and social
care providers, but also among formal and informal caregivers,
which is complex due to the lack of unified models, concepts,
and terminologies. Therefore, the challenge exists to develop
transversal information objects (ie, information objects to
comply with wellness issues and to accommodate information
generated by the care receivers or their informal caregivers,
including information resulting from innovative monitoring
devices [12]) with meanings that must be the same regardless
of the organizational, logistical, or cultural differences of the
actors involved. Consequently, the information persistence
services should be able to contribute to the systematization of
models, concepts, and terminologies and to combine new and
existing types of information objects to allow coherent
information support for each care receiver [12].
Nowadays, the need for retrieving, managing, and delivering
large amounts of health care information is being met by EHRs
[14]. EHRs, in their simplest form, consist of electronic files
containing clinical information about individuals and can help
to personalize care, prevent medical errors, promote the
consistency of care, refer the correct service providers, control
costs, and promote clinical research [15].
However, health conditions are influenced by factors distributed
across different levels of impact that interact with each other
continuously and in subtle ways [16]. These include behavioral
(eg, medication adherence), social (eg, activities and
participation), or environmental factors [17]. Nowadays, these
factors can be monitored by ambient assisted living (AAL) and
mobile health solutions [18-20], which produce a considerable
amount of data.
Additionally, PHRs include information related to the
individual's lifetime and the record of care maintained by the
individuals [8]. This stands in contrast with EHRs, which are
operated by organizations and contain information entered by
formal caregivers.
The definition and implementation of ESRs have been
considered during the last few years [21,22]. ESRs should be
composed of various types of information, namely forms (eg,
assessment forms used locally or nationally), coded information
(mainly for management and statistical reporting purposes), or
unstructured information (eg, letters or notes of meetings). Since
the service models employed by health and social caregivers
are different, there are important differences between EHRs and
ESRs [21]. Health care records focus on a single patient, often
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in considerable detail and depth. On the other hand, social care
records place the individuals in their daily living context of
family and other informal caregivers, and include their attitudes
and the effects on each [21].
Within the eHealth sphere [10,23], the use of technological
solutions to provide information services to mediate among
different actors that build functional care around the care
receiver has been proposed by various authors [12,24-27]. This
has been based on different technologies [28-32], including the
management of chronic diseases [32-34]. Furthermore, there is
a considerable effort to develop suitable services to manage
psychosocial information [21,22,35,36], information generated
by the care receivers and their informal caregivers, and
information resulting from automatic data collection about
individuals and their environments, through innovative
monitoring devices [19,20,37]. However, the aggregation of
data from different sources, and both the coherence and
interoperability of the resulting information, require further
research [12,38].

Methods
Overview
In Portugal, public services represent only a small part of the
support that is given to the elderly. Social solidarity institutions
(SSIs) (eg, church-sponsored charity institutions called
Misericórdias or private social solidarity institutions), as they
are in closer proximity to society, take on a very important role
in filling the gaps left by public services [39]. SSIs provide a
wide range of services, not only with respect to social assistance,
but also to health care, and have differentiated employees,
including health care personnel and social workers. Part of SSI
financial support is regulated by collaboration contracts or
agreements with the National Health Care System and, as their
importance to long-term care has been increasing, they have
become essential to the provision of health and social care.
SSI interventions are grouped by social responses, which are
organized according to the needs of the potential care receivers.
In Portugal, nearly half of all the social responses of the SSIs
are focused on the elderly population and are classified into the
following types: (1) social center (to support sociocultural and
recreational activities), (2) day care (to help the elderly to stay
in their environments), (3) retirement home (to provide social
assistance activities, including temporary or permanent
accommodation and provision of food, comfort, and hygiene),
(4) residence (to provide common apartments to be used by the
elderly with partial or total autonomy), (5) foster care (to
temporarily or permanently integrate elderly people with
technically-qualified families), (6) temporary reception center
(to support social emergency situations), (7) night center (to
support elderly with autonomy who carry out their activities of
daily living at home, but during the night may need some
support due to reasons of isolation), and (8) home care services.
In evolutionary terms, home care services have been considered
as an alternative to more traditional responses, such as retirement
homes, and their availability has substantially increased during
recent years.
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This study deals with the definition of information objects
related to home care services for the elderly. A pilot study was
set up involving two SSIs that provide home care services, and
a comprehensive process was performed to determine the
information requirements. This process was based on the
Contextual Design methodology [40] and included the
following: a review of the literature, observations of work
activities, interviews with caregivers, care receivers and their
relatives, analysis of paper documentation related to care
receivers’ histories, health conditions and care plans, and
brainstorming groups involving specialized professionals.
Following this, the We.Can platform, which is briefly described
in the next section, was used as a tool to implement and validate
the information objects that were identified.

The Technology Used
Since the main goal of the We.Can platform is to provide
eHealth applications related to health and social care in the
community, it offers flexible structures to ensure the persistence
of the information related to care receivers. In order to achieve
this, it follows the dual-model approach that has been
considerably developed by openEHR promoters [8]. In terms
of the information model, the RIM [7], defined by HL7 version
3, was adopted to facilitate interoperability with external
information repositories.
The current implementation of the information model follows
the Representational State Transfer architectural style to promote
greater scalability and is supported by PostgreSQL technology,
which was selected based on performance criteria. The current
implementation provides comprehensive operations to access
the database of the information repository (ie, create, read, and
update operations). Note that the delete operation was not
considered because the persistence services should not support
the deletion of previously existing records, due to the need to
guarantee auditing procedures. Therefore, the operations include
versioning mechanisms.
From the point of view of information persistence operations,
a specific eHealth application should not have to know the
structure of the RIM or the structures of the underlying database,
but only the high-level structures of the information objects
being used. This means that the create, read, and update
operations include mechanisms to map each information object
instantiation to the structures of the RIM and of the underlying
database. These mechanisms ensure consistency with the RIM
while avoiding poor optimized records (eg, a large number of
empty fields). Additionally, a syntax specifically designed to
allow for the formulation of flexible queries was implemented.
A high-level view of the implemented architecture is presented
in Figure 1. Briefly, the Persistence layer implements the
information model according to the RIM while the Data layer
includes the underlying database. The Business layer provides
services to ensure the use of the information repository with
security and reliability (eg, data transport or security functions,
such as authentication, authorization, or confidentiality, among
others). This layer also provides the necessary mechanisms for
the conversion of messages, to ensure interoperability in terms
of the information that is imported from or exported to external
information repositories. The Application layer includes specific
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eHealth applications and the Knowledge layer comprises the
functions required to map these applications to the information
repository. Finally, development applications are part of the
Support services.
Two different development applications have an important role
in the context of this study: the Generic Entity configures how
the instances of the information objects are accessed and
presented, and the Archetypes Manager supports the archetypes
implementation (eg, searching, editing, publishing,
authentication, versioning, or ownership).
The Generic Entity is intended to help with the development of
high-level interaction modules—to be incorporated into the
eHealth applications of the Application layer—by using
mechanisms to create, access, or modify instances of information
objects without the need to know the details of the Persistence
layer, namely the structures of the underlying database.
Additionally, based on the structures of the information objects,
the Generic Entity can implement the visual representations of
these objects, as well as the business rules that govern them.
The following features provided by the Generic Entity should
be highlighted: (1) abstraction of data access and business rules,
(2) customization of fields (eg, data type or validation
constraints), (3) automatic update whenever there is a definition
of new components, (4) automatic generation of custom forms
for viewing, entering, or editing data, (5) automatic generation
of programming code to be included in the eHealth applications
of the Application layer, and (6) versioning management.

Rocha et al
For the implementation of the Archetypes Manager, aimed at
the optimization of available resources and tools, it was decided
to use the openEHR public domain resources. Obviously, this
approach has the advantage of substantially reducing
development efforts, particularly the ones related to a broad
range of constraints that needed to be implemented. Therefore,
archetypes and terminologies that were developed by the
openEHR community are available, as well as the possibility
to edit existing archetypes or create new ones by using openEHR
tools, such as LiU Archetype Editor or Ocean Informatics.
However, this approach has a drawback due to the inevitable
fact that the archetypes resulting from the openEHR tools,
described according to Archetype Definition Language (ADL),
do not consider the RIM to be the underlying information model.
Consequently, bearing in mind the need to map the archetypes’
structures resulting from the openEHR tools, it was necessary
to integrate an ADL parser into the Archetypes Manager (Figure
2), this parser then being responsible for all of the necessary
mapping procedures.
The formal structures that result from the ADL parser are
eXtensible Markup Language (XML) Schema Definition (XSD)
files. Within the We.Can platform, these XSD files are used in
two different ways: (1) by the Generic Entity to automatically
generate programming code related to the high-level interaction
modules, including the visual representations and the business
rules that govern the respective information objects, and (2) by
the applications to invoke the Persistence layer services, and to
guarantee the conformity of the instances of the information
objects being persisted.

Figure 1. Architecture of the We.Can platform.
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Figure 2. Archetypes Manager.

Results
Home Care Services
A pilot study was set up involving two Portuguese SSIs that
provide home care services for the elderly. These services
include the provision of individualized care in the home to
individuals when, because of illness, disability, or other
impediment, they cannot provide, either temporarily or
permanently, the satisfaction of their basic needs or daily living
activities [39] (eg, basic health care services, such as
rehabilitative, supportive or technical nursing care, and social
assistance, such as preparing meals, dressing, hygiene, comfort,
home activities, communication, mobility, or transportation).
http://medinform.jmir.org/2015/1/e15/
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When potential care receivers, or their relatives, apply for home
care services, the applications are evaluated by a committee.
For each approved application, an assessment is performed to
establish a care plan. This is a key component of home care
services and it is based on professional judgments about health
conditions and daily living issues.
In organizational terms, there is usually a social worker
responsible for home care services who, therefore, takes on the
coordination of team leaders and assistants, and interacts with
other caregivers (eg, physicians, nurses, psychologists, or
therapists).
The team leaders are experienced caregivers and they are
responsible for the supervision of the assistants that, in general,
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do not have differentiated qualifications. The supervision of the
assistants during home visits is frequent (ie, at least once a
week). The teams can be organized in different ways, depending
on the policy of the respective SSI, but they usually work in
shifts, with guidelines to ensure that each assistant knows the
maximum number of care receivers possible, and to guarantee
that house calls are always carried out by two caregivers.
Whenever assistants consider that specific information is
relevant, they communicate this to the respective team leader
or home care service coordinator, so that appropriate measures
can be taken (eg, making an appointment with a general
practitioner or asking a specialized technician to give advice on
specific assistive technology).
There are formal interactions between the formal caregivers
involved, such as briefings about the activities or paper
documentation related to care receivers’ histories, health
conditions, and care plans. However, the majority of interactions
(eg, asking for or sharing information) are informal, face-to-face
meetings or phone calls.

Specification, Implementation, and Validation of
Information Objects
After a review of the literature related to home care services,
eHealth services and applications, health and social care
information, and interoperability standards, a comprehensive
process was conducted to specify, implement, and validate the
information objects required to support home care services
(Figure 3).
Initial meetings were held at the two SSIs to explain the study
to all the potential participants. Following these meetings,
extensive analyses of work activities and elicitations of user
needs were performed based on the Contextual Design
methodology [40]. These started with observational studies (ie,
observation of the work context and of the activities performed
by a number of selected team leaders and assistants during their
work shifts). Based on consolidated data of the observational
studies, the Unified Modeling Language (UML) was used to
model the work activities and the details of the working
environment. Additionally, in order to understand the
cooperation mechanisms and to include nonobservable aspects
of the daily work practices, semistructured interviews focusing
on specific objectives, rules, and obligations of the home care
services were conducted with various professionals and care
receivers and their relatives. Whenever possible, the participants
were encouraged to include their personal views and to discuss
issues that they thought to be important.
At the same time, an analysis of existing documentation related
to care receivers’ histories, health conditions, and care plans
was performed. The different documents were studied and
categorized according to the type of information they contained
(eg, administrative, or health- and social care-related
information), to complement the insights from observations and
interviews. Different individual files were reviewed until new
data could not be extracted from the documents.
The resulting materials were examined repeatedly by members
of the research team in order to categorize them, and preliminary
empirical results were presented to brainstorming groups. These
http://medinform.jmir.org/2015/1/e15/
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groups were composed of experienced caregivers who were
challenged to develop ideas about information that would be
useful to promote person-centered care within home care
services (eg, problematic issues, work activities, cooperative
activities, information needs, and tools). Additionally, the
moderator was instructed to direct discussions, not only toward
current work processes, but also to visions of future work
practices (eg, AAL or mobile health solutions).
The feedback from the groups composed of experienced
caregivers supported the development of a set of archetypes by
a team of experts in medical informatics. The resulting
archetypes (ie, their formal structure and graphical
representation using mind maps) were evaluated by
interdisciplinary groups consisting of experienced specialists
with different backgrounds (eg, elderly care or medical
informatics), aiming as much as possible to encompass a broad
perspective of home care services.
To complete the implementation of the information objects,
there was the need to map the defined archetypes with the
information repository using the ADL parser of the We.Can
platform. Following this, the Generic Entity was used, together
with the XSD files resulting from the ADL parser, to iteratively
refine computerized prototypes. These were validated by the
members of the interdisciplinary groups, considering usage
scenarios with reasonably detailed descriptions. Finally, experts
in medical informatics validated the consistency of the
information being persisted.
Most of the qualified caregivers involved in the sequence of
procedures being described recognized that it contributed to the
following: (1) increasing the mutual understanding of the entire
care process and the roles of the various professionals, (2)
improving the services being provided and the internal
communication, and (3) answering to the political pressure
resulting from the modernization of the public administration.
Nevertheless, we should highlight some difficulties, including
the following: (1) the natural resistance to the uncertainty and
anxiety inherent to transitions, (2) the perception of a high-level
of complexity associated with technological solutions, (3) some
lack of recognition of the importance of technological solutions
and difficulty in evaluating their qualitative benefits, (4)
existence of actors that detain key information of critical
processes, (5) low ability to contribute to the design of
innovative solutions, (6) expertise directed toward the necessity
of dealing with daily problems, and not available for planning
and realizing advanced organizational and technological
innovations, (7) poor formalization of work activities, with most
of them in constant mutation, which is subtle at times, (8) lack
of standardized procedures, (9) lack of unified models, which
results in the use of different concepts and terminologies
between different institutions, and even between care providers
within the same institution, and (10) existence of rules,
jurisdictions, and regulations that are, at times, contradictory,
in addition to different institutional and professional cultures.
Last but not least, although there are a significant number of
young professionals with a high digital literacy level and who
are receptive to the introduction of new services, a low digital
literacy level is common to the majority of the older care
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providers, particularly the assistants. This is also common to
most care receivers, which is foreseen to hinder the design,
development, and introduction of eHealth services.
The methodological approach—particularly, the brainstorming
groups together with the use of computerized
prototypes—proved to be robust and reduced the impact of the
above-mentioned difficulties in the definition of the different
types of information objects related to home care services.
These objects were divided into the following different classes:
(1) administrative (eg, account management, claiming, billing,
or authorization), (2) demographic (eg, personal and contact
information), (3) personal (eg, PHR objects), (4) current health
condition (eg, objects for the description of the care receivers’
current health conditions), (5) activity—to group information
related to autonomy (eg, the daily activities that the care
receivers are able to handle personally and those which they
need help with, such as preparing meals, dressing, hygiene,
comfort, home activities, communication, mobility, or
transportation), habits (eg, eating or sleeping), or social
participation, (6) context (eg, issues such as support networks
or housing conditions), (7) care delivery—objects to support
the ongoing care needs of an individual (eg, information about
medication and prescriptions or risk factors), and (8)
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documentation, including objects for appointments, scheduling,
daily notes, care plans (ie, description of the scheduled
interventions during the day), performed activities, data from
monitoring devices, guidelines, and irregular events (ie, events
that, when occurring, imply the need of nonplanned,
collaborative interventions).
The implementation of a set of objects with rather different
characteristics, as the ones mentioned above, shows that the
persistence services of the We.Can platform are able to retrieve,
manage, and deliver information required to support home care
services. Nevertheless, the integration of data from monitoring
devices, such as the ones related to AAL, requires further
development. The current implementation does not support the
persistence of information related to sensors that provide
continuous data streams.
The next section illustrates the implementation of an information
object associated with the 9-item Patient Health Questionnaire
(PHQ-9) [41], an assessment instrument identified during the
definition of the information requirements. Other possibilities
could be considered as examples, but since this particular
assessment instrument is used internationally, it facilitates the
understanding of the procedures related to the implementation
of the information objects.

JMIR Med Inform 2015 | vol. 3 | iss. 1 | e15 | p. 7
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Figure 3. Process to specify, implement, and validate information objects.

The 9-Item Patient Health Questionnaire Information
Object
The PHQ-9 has been studied as a useful screening tool for
depression and is a clinical instrument of public domain. It is
suitable for making criteria-based diagnoses of depressive
disorders, as well as being reliable and valid in measuring
depression severity and in determining the treatment response
[41].
In order to determine a score of depression state, the PHQ-9
instrument comprises nine questions that evaluate how often
over the last 2 weeks the patient has been bothered by a set of
problems. In addition, there is a question to check if there are
any problems that impact the way the person works, takes care
http://medinform.jmir.org/2015/1/e15/
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of things at home, or gets along with other people. Therefore,
the PHQ-9 information object is composed of 11 groups (ie,
one group for each question and another one for the score).
Figure 4 represents a mind map related to the specification of
the first question that evaluates if the patient has little interest
or pleasure in doing things. Since possible answers are not at
all, several days, more than half the days, or nearly every day,
their possible values can be defined using a 4-point Likert scale,
with a range from 0 to 3.
By using an editor provided by the openEHR framework (eg,
the LiU Archetype Editor), the information expressed on the
mind map can support the specification of the respective
archetype. Given the extension of the ADL file resulting from
JMIR Med Inform 2015 | vol. 3 | iss. 1 | e15 | p. 8
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this operation, just a small part (ie, the part related to the first
question) is presented in Figure 5.
As previously mentioned, an ADL parser was developed. This
can be used to create the XSD file required by the applications
to guarantee, when invoking the persistence services, conformity
with the RIM of all the instances of the PHQ-9 information
object. Figure 6 presents part of the XML code resulting from
this operation. This figure only focuses on the default value (ie,

Rocha et al
-1) of the answer to the first question of the PHQ-9.
Furthermore, Figure 7 shows a schematic representation of
mapping a value of the PHQ-9 archetype with an observation
value of the RIM structure.
Finally, the Generic Entity of the We.Can platform and the XSD
file were used to generate a high-level interaction module
(Figure 8), which was used as a prototype to validate the PHQ-9
information object.

Figure 4. PHQ-9 mind map representation.

Figure 5. ADL file of the PHQ-9 archetype.
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Figure 6. Part of the XML code of the PHQ-9 object.
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Figure 7. Mapping of a value of the PHQ-9 archetype with an observation value of the RIM structure.

Figure 8. Screen capture of an application prototype to manage the PHQ-9 object.

Discussion
Principal Findings
Home care services are inevitably complex considering that the
provision of care is carried out in the environment of the care
receivers, which cannot be easily changed, and that it requires
coordination between different actors across time, space, and
organizational boundaries [42]. The analysis of work activities
related to the home care services of the two SSIs involved in
http://medinform.jmir.org/2015/1/e15/
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the pilot study shows that most of the information-sharing
processes are informal, the institutions tightly control the
information related to their care receivers, and the care providers
have limited expectations of the information availability.
One of the major findings was the evidence of significant gaps
in information availability. Most of the formal caregivers
involved in home care services, as well as care receivers and
relatives, lacked an overview of the complete care process. For
instance, they considered it difficult to access care plans and,
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therefore, to analyze the interventions performed or being
planned.
Despite the complexity of the home care services of the two
SSIs involved in the pilot study, the methodological approach
that has been followed, as well as the We.Can platform and
respective information persistence services based on RIM,
proved to be robust and adequate to specify, implement, and
validate different types of information objects related to home
care services.

Comparison to Previous Work
Most of the available eHealth solutions to support home care
[19,28,32,33] do not present comprehensive approaches for
integrating the information related to the care receivers in EHR
systems. Frequently, dedicated database solutions are being
used for persistence of this information, without considering
the available standards for semantic interoperability. However,
standards related to interoperability have been considered by
the Old@Home project [26,27]. This project has developed
tools to support home care services, specifically virtual health
records to provide integrated views of information stored in
different health information systems [26], and shared care plans
to support nurses and social workers in home care services [27].
These shared care plans conform to the European Standard EN
13940-1 for continuity of care, and the Old@Home promoters
expressed an interest in evaluating the HL7 standards as a
possible alternative [27].
Therefore, this study, by using persistence services based on
the RIM to guarantee internal and external semantic
interoperability, can contribute to the adequacy of eHealth
applications for home care services. This study also shows the
application of standards related to health information
interoperability beyond the strict scope of health care, allowing
the persistence of not only health care information, but also
information related to social assistance activities. Particularly
in terms of social assistance activities, it would seem that ESRs
can be foreseen as future natural extensions of EHRs and PHRs
[43], which may contribute to continuous quality improvement
[44].

Limitations
The results of this study, including the methodological approach,
should be applied to additional domains. In fact, since the
typologies of the care services can be quite different from
institution to institution, the results of this study can be enhanced
by the experience and knowledge gained from the participation
of caregivers and care receivers from institutions offering other
types of care services. In particular, integrated care services
[9,45] should be considered.
There is a limitation related to the fact that the evaluation of
eHealth applications provided by the We.Can platform is still
at an early stage. The results presented in this paper are
fundamental components for the next phase of the pilot study.
This will consist of the evaluation of eHealth applications and
a set of information objects to support home care services.
Concerning the information objects, further research is required
to integrate the broad range of monitoring devices that are
available.
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Future Work
The analysis of work activities and the elicitation of user
needs—part of the processes related to the specification,
implementation, and validation of the information objects—were
also used to specify the eHealth applications of the We.Can
platform for the pilot study. This specification was based on a
detailed description of the different processes of the home care
services, such as data collection, initial assessment, care plan
definition, preparation of interventions, provision of care, or
overall assessment and quality assurance. Given the
heterogeneity of the SSIs, these processes are similar up to a
certain level, but when details are incorporated they are
inevitably different, partly due to organizational, logistical, and
cultural differences. The existence of coherent models, such as
the one supporting the information persistence services presented
in this paper, is important to reduce the impact of these
differences and to enable a common view of the processes,
procedures, and concepts.
During the period of writing this paper (July 2014), the authors
completed the implementation of the eHealth applications. After
several working sessions to contextualize how to use these
eHealth applications, formal caregivers will be asked to use
them, as much as possible, to support their daily work practices.
Safeguarding ethical and regulatory issues, information will be
taken from volunteer care receivers, including information
resulting from monitoring devices, such as the ones able to
monitor physiological parameters.
Observations and questionnaires will be used to evaluate the
usability and perceived usefulness of the developed eHealth
applications, their adherence to the needs and duties related to
home care, and their capability of being used in everyday
activities to manage the information related to care receivers.
The evaluation is planned to take place over several months in
order to assess the impact of the eHealth applications and the
underlying We.Can platform on the efficiency and effectiveness
of home care services.
Following this, the objective of the last phase of the pilot study
will be to allow information access not only to formal caregivers,
but also to care receivers and their informal caregivers. In terms
of research, this will be an opportunity to further develop
individualized health and social care services delivery. This
includes mechanisms to integrate information provided by
formal and informal caregivers, reasonable accommodation of
individual choice, efficient teamwork involving formal and
informal caregivers, and mechanisms to surpass the difficulties
resulting from low levels of digital literacy, which is a major
problem considering the target users. In parallel, the technical
capabilities of the We.Can platform will be evaluated in terms
of conformity, performance, and scalability.

Conclusions
This study contributes, with integrated solutions, to the
persistence of care receivers’ information required to support
home care services. This is relevant because the research efforts
related to the use of technological services to support individuals
in their natural environment should not just consider new ways
of collecting information. It should also consider the
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development of new models and tools that improve information
access and interoperability in order to facilitate cooperation
among formal health and social caregivers, care receivers, and

Rocha et al
their informal caregivers, both in technological and
organizational terms.
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