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In their paper “Transforming Consumer Health Informatics
through a Patient Framework: connecting patients to con-
text,”1 Valdez and colleagues propose a “patient-work”
framework based on an holistic view of patient’s socio-
environmental context that should streamline Consumer
Health Informatics (CHI) application development and deploy-
ment. However, the proposed framework does not consider
CHI applications as potential actors of the healthcare digital
information flow, within the so-called “health-IT ecosystem”
envisaged by the Health Information Exchange movement.2 In
this letter, we propose a framework for the integration of CHI
applications into the “health-IT ecosystem”. This is in line
with the American Medical Association’s vision for improving
electronic health record (EHR) usability by facilitating “Digital
and Mobile Patient Engagement” through “interoperability be-
tween patient’s mobile technology and the EHR”.3 We believe
that such integration is a fundamental pre-requisite for CHI
applications that, together with the holistic “patient-work”
design perspective, will lead to full adoption and effective-
ness for better patient care. In the healthcare switch to a
patient-centered and home-settled paradigm, self-care and
self-management add new expanded responsibilities for
patients, families, and communities. CHI has the potential to
enable this scenario.1

CHI applications produce health information that is poten-
tially relevant for patient’s assessment, physiological monitor-
ing, diagnosis, therapy, and rehabilitation, and that could
be beneficially integrated into health information systems,
such as the EHR. This would avoid duplication and redun-
dancy, as well as potential errors and misunderstanding.

Figure 1 shows the architecture that we propose to ensure
the direct exchange between CHI applications and health in-
formation systems.

The patient-work framework1 is an essential building
block of the architecture, ensuring that the CHI application is
designed for and around the patient. However, other building
blocks are needed to allow the interaction between CHI
applications and health information systems, including the
EHRs:

• Concept Translator: In the CHI-EHR exchange domain, the
technical solution should take into account the “health lit-
eracy” issue. The efficacy of patient/doctor communica-
tion and the degree of the patient’s engagement in
decision-making depends on the patient’s understanding
of the healthcare process.4 CHI applications should en-
sure the proper concept mapping from the healthcare
specialist domain to the patient/family domain. This is
represented by the “concept translator” that can be im-
plemented relying on experiences like the Consumer
Health Vocabulary.

• Security Tools: Data protection policies should be transpar-
ent and clearly stated as part of a patient’s education and
awareness.4

• Standard Document and Communication Architectures:
Both professional health information systems and CHI appli-
cations should follow a model-based development. The
patient-work framework1 grounds the development of CHI
applications, while healthcare process modelling should be
at the basis of healthcare information system development.
This will ensure the necessary flexibility to face different
clinical settings (EHR-side) or socio-technical environments
(patient-side). Communication standards for EHR-Personal
Health Record (PHR) data exchange can be adapted for CHI
applications. For example, the X-PHR Integrating the
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Healthcare profile provides the general transaction frame-
work for EHR-PHR information exchange; the HL7 Clinical
Document Architecture release 2 “Personal Health
Monitoring Record” drafts a standard document architecture
for exchanging personal monitoring information.

• Connection to Educational Tools. The application should in-
clude the connection to qualified information sources, such
as MedlinePlus and PubMed.

• Feedback System. Appropriate logging systems able to col-
lect user’s experience and feedback on the application
should be included.

The implementation of such building blocks ensures, as es-
sential requirements for the interaction process, that (1) the in-
formation exchanged is accurate, as described in the ISO
13606 standard regarding healthcare information exchange,
thus, preserving the original meaning intended by the author;
(2) data are protected, accounting for confidentiality (protection
from unwanted access), integrity (transmission and mainte-
nance of accurate data), and availability (data accessibility and
usability upon demand by authorized request), as well as
accountability (traceability of responsibility on data content)
and disaster recovery; (3) flexibility is guaranteed by interoper-
ability, according to the “not-one-fit-all” concept,1,2,4 and con-
sidering both technological (eg, standard communication
architectures), and semantic (eg, shared terminologies/ontolo-
gies) interoperability; (4) patient education is supported to both
enhance “health literacy” and to create a “culture of custodian-
ship”4 related to the nature of personal health information; and

(5) research and evidence-based practice can be prompted
thanks to the availability of information necessary for establish-
ing the benefits and limitations4 of the CHI-EHR two-way
exchange.

The strong need of shared decision-making and patient’s
contribution to their health records is demonstrated by
initiatives, like OpenNotes,5 already allowing a more effective
information exchange between patients and healthcare profes-
sionals. Complementary to these, the design, development,
and deployment of CHI applications able to communicate with
health-IT ecosystems through the proposed architecture will
be the key for patient engagement in self-management and
self-care.
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Figure 1: General architecture for the data exchange among CHI applications and health information systems.
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