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Abstract

Objective: In order to alleviate the pressure on health care systems exerted by the growing prevalence of chronic diseases,
information and communication technologies (ICT) are being introduced to enable self-management of chronic diseases by
supporting partnerships between patients and health care professionals. This move towards chronic disease self-management is
accompanied by a shift in focus on integrating the patient with his or her perceptions on the chronic disease as a full-fledged
partner into the health care system. This new perspective has been described as “person-centered care” (PCC). To date, information
and communication technologies only partially build on the principles of PCC. This paper examines the preconditions of ICT to
enable a person-centered approach to chronic disease management.

Methods: Using cancer treatment as a case study for ICT-enabled PCC, we conducted a comparative analysis of thirteen scientific
studies on interventions presented as ICT-enabled PCC for cancer treatment, to answer the research question: What are the
preconditions of ICT-enabled PCC in chronic disease management? Based on the intended and actual outcomes, we distilled in
several analytic steps the preconditions of ICT-enabled PCC for chronic disease self-management.

Results: We distinguished four user-related preconditions of ICT-enabled PCC: (shared) decision making, personalized ICT,
health-related quality of life, and efficiency.

Conclusions: We argue that these four preconditions together can improve people’s self-management of chronic diseases by
strengthening the partnership between the patient and the healthcare professional. Moreover, the study revealed a discrepancy
between intended and reported actual outcomes in terms of realizing person-centered care.

(J Participat Med 2017;9(1):e14) doi: 10.2196/jopm.8846
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Introduction

Chronic noncommunicable diseases are the leading cause of
illness, disability, and mortality, exerting significant pressure
on the sustainability of worldwide health care systems [1].
Management of a chronic disease is often a lifetime task for
which the patient is responsible on a day-to-day basis. This
requires on the one hand “self-management” by the patient,
involving active participation of people in their own health care
process, and on the other requires helping them and their
families to accrue the knowledge, confidence and skills to
manage their condition [2].

Successful self-management of a chronic disease allows people
to handle their life with some degree of independence despite
their medical condition, and to feel healthy despite their
limitations [3]. A key characteristic of self-management is a
collaborative approach to the care of chronic illness, in which
patients and professionals form a partnership focused on the

patient [4]. Thus, rather than perceiving health care professionals
as experts and patients as subjects that bring little to the table
besides their illness, a self-management partnership means that
people with chronic conditions become their own principal
caregivers, and health care professionals are seen as
“consultants” supporting them in this role [2].

Information and Communication Technologies (ICT) are
considered an important enabler of such partnerships, as ICT
can offer ways to connect chronic patients and their health care
providers around the clock and at a distance, contributing, for
example, to more self-monitoring and shorter hospital stays
[5,6]. Nonetheless, the partnership is often neglected in the
design of ICT applications aimed at supporting chronic disease
self-management [7,8]. ICT applications for health care purposes
are regularly developed for rather than with the intended users
[9]. Moreover, ICT applications typically do not take into
account the partnership between patients and health care
professionals [10], and are focused on only one of these parties
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rather than considering both [11]. This lack of consideration
for both the patient and the health care professional, as well as
their partnership, increases the risk that ICT applications are
mismatched with user needs, and that the technology ends up
lacking meaning in practice for both patients and health care
professionals [12]. Thus, while more and more health
care-supporting interventions and applications are being
designed, it remains unclear whether and how such interventions
in fact contribute to better self-management of chronic
conditions. This is problematic, because when the promise of
ICT-enabled support tools is not realized, not only significant
investments in ICT solutions are wasted, but most of all:
collaborative partnerships between patients and health care
professionals within health and health care are not optimized.

In this paper, we aim to generate understanding of the
preconditions toward realizing ICT-enabled approaches to
support chronic disease self-management. We opted for the
term preconditions as these best describe the necessary but not
exclusive characteristics to realizing actual use. Identifying
preconditions to ICT-enabled chronic disease self-management
is an important step in improving the technology design process
toward better support of the partnership between the patient and
health care professional. Building on our analysis, we explain
how ICT can be better tailored toward self-management of
chronic diseases, for both patients and health care professionals.
We draw on the concept of person-centered care (PCC) to guide
this analysis, whereby a patient’s personal context and situation
informs and guides the design and implementation of their health
care. Our case study, based on an analysis of thirteen studies in
which ICT was presented as an important means to support
person-centered chronic disease management of cancer, is
therefore guided by the research question: What are the
preconditions of ICT-enabled PCC in chronic disease
management?

We identified four preconditions for ICT-enabled
person-centered care, but found that while these preconditions
are sometimes met, the intended outcomes of ICT-enabled
person-centered care are not always realized. We explain this
discrepancy by drawing on an affordances perspective, which
forefronts the actual use, and not only the designed intent of
technology. We first introduce the theory on person-centered
care that informed our study.

Person-Centered Care

Person-centered care (PCC) is a systematic approach to disease
management that involves the patient as an equal partner in the
care process [13]. Initial studies on person-centered care suggest
that a fully implemented PCC approach keeps people more
resilient, shortens hospital stays and improves quality of care
[14,15]. PCC involves three core components: initiating the
partnership, by eliciting a detailed patient narrative; working
the partnership between patient and health care professional,
by implementing the narratives in the care process through
shared decision making; and safeguarding the partnership, by
documenting the partnership in the patient record [13]. The
patient narrative is the person’s personal account of his illness
and symptoms, and their impact on his life. It captures the

person’s suffering in an everyday context, in contrast to medical
narratives that reflect the process of diagnosing and treating the
disease [13]. The PCC components build on each other, and
can be reiterated.

PCC can be considered a specific type of shared-decision
making, which involves an interaction process established in
the partnership between patient and health care professionals
[7,15]. Through the combination of this process orientation with
a narrative orientation, PCC emphasizes the need to build
partnerships based on the personal, individual meaning that a
(chronic) disease has in a person’s life. As this is a highly
personalized process, ICT applications have the potential
through their flexibility to be particularly suitable for supporting
these partnerships [6]. Yet, the development of such ICT support
for PCC is still in its infancy [7,8]. Our study seeks to further
develop this understanding by way of a case study that we now
introduce.

Methods

Setting and Sample
Our dataset consisted of thirteen cases (listed in Multimedia
Appendix 1) derived from a prior large scoping review of
literature on ICT interventions in a wide variety of
self-management and connected-care activities [8], which
presented ICT-enabled health care as an important means to
support person-centered chronic disease management. The
studies we selected for our analysis followed what could be
considered as ICT-enabled person-centered care for chronic
conditions, meaning the ICT-interventions were aimed at
meeting the three established components of person-centered
care: Initiating the partnership (patient narratives); working the
partnership (shared decision making) and safeguarding the
partnership (documenting the narrative) [13]. We focus on a
single chronic condition cancer care as a means for comparison
across studies. By focusing on one chronic condition we were
better able to compare across studies. Cancer is one of the main
types of non-communicable chronic diseases and the condition
is a leading cause of disease worldwide. The sample of cancer
yielded the largest category within the scoping review of the
“big five” chronic conditions (diabetes mellitus, cardiovascular
disease, chronic respiratory disease, cancer, and stroke) studied.
Moreover, ICT interventions to support cancer care cover a
wide variety of self-management and connected-care activities
and are, in that sense, a good example of ICT-enabled PCC
toward chronic disease management [16,17].

Study Design
We analyzed thirteen cases of cancer care by following the
initial steps for structuring qualitative data in new concept and
theory development, as described by Gioia [18]. The Gioia
methodology is a systematic approach using interpretative
coding, which was useful for our aim of distilling the
preconditions of ICT-enabled PCC based on evidence derived
from the selected cases. First, initial (open) coding was
conducted in each of the thirteen studies, using NVivo software,
whereby we particularly sought to identify how ICT usage was
described as a support of chronic disease management in a
person-centered approach to care. Second, the first author’s
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coding was reviewed by the other authors, after which the group
of authors grouped them according to similarities and differences
in ICT-enabled person-centered care. We created categories by
seeking similarities among the codes, grouping these under
so-called first-order concepts (summarized in Figure 1), and
discussing and adapting these to ensure these first-order concepts
were appropriately captured. We looked for patterns among the
core concepts, distilling how the described ICT interventions

supported disease self-management of cancer in a
person-centered approach to care. Third, we identified
theoretically-supported second-order themes (“preconditions”)
that emerged from the first-order concepts. In the preconditions
we articulated the outcomes of the first-order concepts in the
interventions studied that afforded a person-centered approach
to care, enabled by ICT. The resulting data structure is shown
in Figure 1.

Figure 1. Data structure of ICT enabling PCC.

We based our preconditions on the ICT-interventions mentioned
in the studies. However, not all intended outcomes described
were realized. To distinguish intended versus actual outcomes
in terms of PCC, we reverted to the originally selected text
segments in the cases we studied (summarized in Table 1).
These categories were used to recognize if the ICT-interventions
enabled person-centered care in chronic disease management
not only in theory, but also in health care practice.

Results

We derived seven so-called “first-order concepts” related to
ICT-enabled PCC: contributing to empowerment; exchanging
information; supporting physical wellbeing; supporting
psychosocial wellbeing; enhancing usability; enabling
telemonitoring; and strengthening efficiency (Figure 1). These
first order concepts can be seen to represent on the one hand
person-centered-care-related activities (A) and on the other the
supporting technology (B).

Regarding the person-centered care activities (A), we first
identified activities contributing to empowerment (1) that engage
patients to “make active choices in their recovery” such as
electronic support groups for breast carcinoma [19] These
activities were manifested in the form of: preparing for the
consultation (1a), taking shared decisions (1b), choosing therapy
(1c), enhancing the relationship between the patient and the
health care professional (1d) or enhancing self-efficacy (1e).
For instance, patient empowerment was mentioned in four
studies as being the result of “info-decisional empowerment”
(information provision to support decision making), sharing
information, and interactive health communication [20,23].

The second first order concept we identified was exchanging
information (2), which involves staying in touch outside of
regular scheduled sessions, not only with health care
professionals but also with supporting peers [19] Exchanging
information was manifested through communicating (2f),
increasing knowledge (2g), providing information in followup
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care (2h) and enhancing communication and partnership (2i).
Articles describing these activities suggested that ICT increased
the opportunities for accessing and exchanging information (eg,
[23,17]), as described in the study on the development of a
useful, user-friendly website for cancer patient followup by
Bartlett and colleagues [17]: “Use of the internet for information
exchange between patients and health care staff may provide
us a useful adjunct or alternative to traditional followup.”

Supporting physical wellbeing (3) is the third first order concept
we distinguished, and involves striving to be as healthy as
possible despite the disease [3]. This was manifested in the form
of changing behavior (3j), increasing quality of life (3k),
improving treatment outcomes (3l), managing symptoms (3m)
and improving patient-centered care (3n). For instance, physical
well-being, either through behavior change or management of
symptoms or treatment, was one of the desired outcomes either
through a telephone-based physical activity intervention [24],
an online support group for prostate cancer survivors [25], an
eHealth application for personalized illness management support
[26], a telemedicine system supporting head and neck cancer
patients,c and symptom telemonitoring in advanced lung cancer
[27]. All cases aimed to have an impact on health-related quality
of life. For example, telemedicine systems supporting head and
neck cancer patients during the postoperative period at home
were beneficial for the quality of life of this group of cancer
patients and added to the physical wellbeing of the patients [16].

Next, supporting psychosocial wellbeing (4) involves increasing
psychosocial support from being connected to others, for
example through a novel patient community. For instance,
patients who used an Internet-based, interactive, integrated
support system for cancer patients experienced greater social
support during the intervention period [28]. Social media also
played an important role in psychosocial wellbeing, in particular
the use of Twitter as described by Sugawara et al [23]. due to
its ability to promote direct interaction between cancer patients.

We also found references to the supporting technology (B), and
how it supported cancer self-management in a person-centered
manner. First, we identified technology related to enhancing
usability (5), which involves the ease of use or the learnability
of the ICT applications. One of the few studies that suggested
user-involvement in the development process as a means to
strengthen usability was Bartlett and colleagues’ [17] analysis,
whereby the authors suggest that: “Involving users at
developmental stages of eHealth systems is generally considered
good practice and can ensure the application under development
is both user-friendly and perceived as useful.” Within the cases,
usability was represented by guaranteeing anonymity desired
by the patients (5r), personalizing approach (5s), developing
user-friendly website (5t) and involving users (5u). For example,
one of the studies focused on the usability, feasibility and
acceptability of a user-friendly and useful website with the
potential for use in a “training and website” followup model in
cancer care [17].

Enabling telemonitoring (6) in a person-centered approach to
care included combining various information technologies for
remotely monitoring patients [16,28,29], providing the
possibility to following -up at distance (6v), monitoring at

distance (6w), monitoring if Internet is an acceptable tool (6x)
and self-managing (6y).

Finally, strengthening efficiency (7) involves a substitute for
traditional face-to-face followup, which might not be the most
(cost-) efficient use of physician and patient time. ICT can offer
ways to connect chronic patients and their health care providers
around the clock and at a distance. For both the patient and the
health care providers the substitute of ICT should be efficient
and adding value (7z). Efficiency was sometimes mentioned
under the umbrella term “relieving the pressure on health care
systems” (7zz). Here, ICT was used for followup at a distance
replacing followup visits. This is efficient for both patient and
health care professional but is also a means to reduce the
pressure on the health care system, including the health care
professionals [17].

Preconditions of ICT Enabling Person-Centered Care
In our third analytical step we developed so-called second order
themes based on an iterative analysis between our empirical
findings and the literature on person-centered care. We identified
four second order themes or “preconditions” of ICT as enabling
person-centered care: shared decision making; health-related
quality of life; personalized ICT; and efficiency (as summarized
in Figure 1).

First, our analysis revealed that shared decision making was a
prominent aim in ICT-enabled person-centered care. Shared
decision making entails developing the health professionals’
skills in involving patients in decisions related to their treatment,
with the aim of increasing the patient’s role in implementing
this treatment, and ultimately improving decision quality [30].
ICT supported shared decision making by enabling patients to
access online information and thereby gain additional knowledge
and a better understanding of their illness, ultimately supporting
shared treatment decisions. For instance, Izquierdo et al [31]
show how a breast cancer Patient Decision Aid (PDA) allowed
patients to adopt a more active role in the choice of treatment
options in accordance with their medical and personal
preferences.

Second, health-related quality of life consists of both physical
and psychosocial wellbeing, which were important first-order
concepts in the studies we analyzed. For example, health-related
quality of life was mentioned as an outcome of the use of ICT,
realized for example through telemedicine, in supporting patients
during followup, and resulting in the perceived improvement
of symptom control [16]. This was also realized through the
use of social media and websites to enable peer support,
resulting in an increase in psychosocial wellbeing [23]. The aim
of an online self-help support for breast cancer patients was:
“We hypothesized that breast cancer bulletin boards would
prove to be effective in improving participant’s quality of life
as measured by a decrease in depression, and increase in
psychosocial well-being and an increase in personal growth.”
[18]

We identified personalized ICT as a technology-oriented
precondition of ICT-enabled PCC. This was manifested, for
instance, through distance monitoring and followup in support
of chronic disease self-management, where the capacity for
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personalized ICT-interventions was recognized as a means to
accommodate different needs among patients [17] indicate:
“Differences were found between breast and prostate cancer
patients and between patients with a first time diagnosis and
metastases or recurrences. The large variations among patients
in their use of WebChoice components demonstrate that
patients’ needs for support vary.” [32]. We also found that
peer-to-peer contact was particularly salient as a form of
personalized ICT, in that online health communities afforded
social support according to personal needs and preferences [20].

Finally, the precondition efficiency arises from the assessment
of how ICT could be efficient for both the patient and the health
care professional (7z) or to relieve pressure on the health care
system (7zz). However, some studies demonstrated concerns
that aiming for efficiency through ICT might replace human
contact, rather than supporting regular health care efforts. That
is, a one-sided emphasis on efficiency through ICT can weaken
the partnership between patient and health care professional.
For instance, the intended outcome of the ICT intervention of
one of the studies was to develop a useful, user-friendly website
for cancer patient followup and the site was tested on usability,
feasibility and acceptability [17]. Its aim was to use the Internet
for followup at a distance between patients and health care staff
as a useful adjunct or alternative to traditional face-to-face
contact for persons with a low risk of recurrence and with a low
level of need. However, the study was initiated to address the
burden imposed on health care systems by the growing amounts
of followup visits, which put pressure on the workforce of health
care professionals. Remote monitoring was proposed as a way

to diminish this pressure and decrease the costs, and considered
as a low-cost solution to encourage patient self-management.
It turned out that patients indicated they wanted to have a way
of contacting their health care team without “causing hassle”.
However, this was “out with the scope of this study” [17]. Even
though the patients were heard through focus groups and
interviews, the intervention did not offer the services they
wished for with their clinical team. Despite the fact that the
authors of the study stated that user involvement in website
design can ensure that patients’ needs are met, the expressed
wish of the patients for a “personalized” website was not
realized. Thus, the intended use of personalized ICT was not
the actual outcome.

Person-Centered Care: Technology in Use
As a final analytical step we sought to understand whether the
preconditions we identified actually afforded ICT-enabled
person centered care in the studies we analyzed. We compared
the described intended use to the reported actual outcomes
(“affordances”) of the studies on ICT interventions in practice.

We identified three categories describing whether these routines
were actually realized. The first category contained studies that
did not report the actual outcome, for example when this was
not part of the study design. The second category contained
studies whereby the reported actual outcome was equal to the
described intended use. The third category comprised studies
whereby the reported actual outcome differed from the intended
use. The described intended use and the reported actual
outcomes are summarized in Table 1.
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Table 1. Described intended use versus reported actual outcome.

Reported actual outcomesDescribed intended useStudy

Care related

No actual outcomes reported (only intended use)Provide information for follow-up careBarlett et al (2012)

Follow-up at distance

Replace face-to-face contact

Self-management

Enabled social supportRegain competenceGustafson et al (2008)

Increased interactive supportIncrease health competence

Increased quality of lifeEmpower decision-making

Increased health competenceSpeed recovery

Enabled feelings of relatednessEnable social presence

Increased shared decision-makingIncrease patient knowledgeIzquierdo et al (2011)

Achieved realistic expectations of diseasePromote shared decision-making

Reduced passivity decision-makingSupport therapy choice

Increased knowledge on illnessEmpower decision-making

Reduced depressionEncourage empowerment patientsLieberman et al (2003)

Reduced reaction to painReduce loss of hope

Increased social supportReduce loss of control

Enabled anonymityReduce unwanted loneliness

Increased contact outside scheduled hours

Increased psycho-social quality of lifeSupport peersLieberman et al (2005)

Support self-direction

Social support

Changed behaviorIncrease physical activityLigibel et al (2012)

Increased physical activity

Reached lifestyle intervention

No actual outcomes reported (only intended use)Increase health-related quality of lifeOsei et al (2013)

Support family members

Managed symptomsPrepare for consultationRuland et al (2010)

Document patient care

Reduced symptom distressManage symptomsRuland et al (2013)

Improved patient-centered careSupport clinicians in more patient-centered, illness-ori-
ented consultation

Supported symptom managementTailor individual patient needs

Manage disease

Manage symptoms

Prepared for consultEmpower patientSeckin et al (2012)

Supported coping with cancerSelf-manage care

Empowered info-decision support

Enabled anonymityExchange informationSugawara et al (2012)

Empowered through tweeting information

Supported peers (using Twitter)

Supported psychologically
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Reported actual outcomesDescribed intended useStudy

Connected users

Increased impact quality of lifeImprove quality of lifevan den Brink et al (2007)

Decreased physical complaintsCommunicate

Reduced uncertainty and fearSupport peers

Increased self-efficacyRetrieve information

Improved symptom control

Failed to demonstrate efficacyRelieve symptom distressYount et al (2013)

Technology related

Wanted to maintain face-to-face contact patient-health
care professional (but not reached)

Cost-efficientBarlett et al (2012)

Trained prescriptionRelease burden on health care system

Involved users in development of eHealth interventions
(partly reached)

Monitor telehealth

Patients wanted “personalized” website with links to
the clinical team (not reached)

Develop user-friendly website

Accessed Internet had to do with personal choice and
attitude than ability due to costs

Differentiated factor of age

Integrated system of services more helpful than usual
care

Integrate system of servicesGustafson et al (2008)

Increased understanding of diseaseFacilitate patient/physician decision-makingIzquierdo et al (2011)

Deepened awareness of other patients’ experiences

Encouraged shared decision-making

Improved quality of decisions

Occurred technological problemsDeliver electronic support groups through InternetLieberman et al (2003)

Worried clinicians that facilitation would be difficult
because of lack usual cues

Validated first step bulletin boardsValidate Internet bulletin boardsLieberman et al (2005)

Changed behavior test possibleIntervene with telephone-based exerciseLigibel et al (2012)

Improved patient-centered care and patient outcomes,
including reduced symptom distress and reduced need
for symptom management support

Tailor individuals through computerized assessmentRuland et al (2010)

Effectively supported by computer toolSupport cancer patients in illness managementRuland et al (2013)

Cyber supported patients for knowledge about their ill-
ness and treatment

Empower patientsSeckin et al (2012)

Manage computer technology-based information on
diseases

Exchanged information via TwitterRole Twitter in the life cancer patientsSugawara et al (2012)

Felt secureTele monitor to bridge gap after dischargevan den Brink et al (2007)

Efficiency not shownMonitor symptomsYount et al (2013)

A second category contained studies where the reported actual
outcome was equal to the intended use described. An example
of this category is the study by Van den Brink and colleagues
[16], which focuses on the impact on quality of life of a
telemedicine system in support of cancer patients. In this case,
the partnership was supported. The intervention group was
provided with a laptop and access to a telemedicine support
system during the first six weeks after discharge. The system

offered possibilities for communication, access to information,
peer support and monitoring at home. The study reported that
the telemedicine system proved to be beneficial for the quality
of life of cancer patients [16].

A third category, which we encountered most often, comprised
studies where the reported actual outcome differed from the
intended use. These studies revealed a discrepancy between
what was described as the intended use of ICT to support chronic
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disease management and how ICT was actually used in practice,
in terms of realizing person-centered care. For instance, in a
case describing the development of a useful, user-friendly
website for cancer patient followup, the study disclosed that the
explicit wish of the patients was to have a way of contacting
their health care team without “causing hassle.” [17] However,
in the actual realized outcome, the focus was primarily on
relieving the burden imposed on health care professionals and
the health care system in general through the growing amounts
of followup visits. Thus, while remote monitoring of persons
with a low risk of recurrence and a low level of need was
proposed as a low-cost way to diminish this pressure, decrease
costs, and support patient self-management, the intervention
ultimately did not offer the services and interactions with their
clinical team the patients wished for, even though the patients
were consulted in the design process. The intended
outcome more patient involvement and patient self care was
not realized because patients’wishes were not met in the design
and development process of the ICT-intervention.

Across these categories, only a few studies showed a clear focus
on the partnership involving both patients and health care
professionals. Nonetheless, partnership is a prerequisite
following the original definition of person-centered care by
Ekman and colleagues, stating that person-centered care is a
systematic approach to disease management that involves the
patient as an equal partner in the care process [33] An example
where this prerequisite was met was the development process
of a patient decision aid (PDA), in which both breast cancer
patient and health care professional were involved. “The PDA
for breast cancer…has succeeded in improving the quality of
decisions for specific situations and has encouraged a shared
decision making approach in which both patients and health
care professionals take on a participative role.” [31] Clearly,
inclusion of the partnership remains a challenge that has, yet,
to be overcome if the promise of ICT-enabled PCC is to be met.

Discussion

The resources needed to support chronic diseases are putting
increasing pressure on health care systems. To alleviate this
pressure, information and communication technologies (ICT)
are being introduced to support self-management of chronic
diseases. This move towards chronic disease self-management
involves integrating the patient as a full-fledged partner, also
described as “person-centered care” (PCC). We argued that ICT
only partially builds on the principles of PCC [8], and that
explicit understanding of the mechanisms supporting the
partnership between patients and health care professionals in
ICT-enabled person-centered care is lacking. We therefore
sought to identify ICT preconditions in support of chronic
disease management as a means to better facilitate a
person-centered approach to care and the partnership between
the patient and the health care professional in particular.

By analyzing studies reporting a person-centered approach to
ICT-enabled cancer care we identified four preconditions: shared
decision making, personalized ICT, health-related quality of
life, and efficiency. Each of the preconditions involves
participation of both patient and health care professional, and

emphasizes their collaboration in a partnership rather than
treating each partner as an isolated entity. Several studies show
that the partnership between patient and health care professional
is changing [2,4,15,32]. In participatory medicine, for example,
patients are encouraged to act as full partners and are valued as
such [32]. ICT has the potential to support participatory
medicine by equipping, enabling, empowering and engaging
patients, thereby creating a more equal partnership between
patients and the health professionals and systems that support
them [34].

Through our focus on the health care partnership we extend
prior studies addressing the use of ICT to support
self-management of chronic diseases that attend to either the
experiences of the patients or the health care professionals, but
not the participation of both [7,8]. Indeed, we argue that upfront
inclusion of different stakeholders of care [35,36] is critical
toward more successfully developing and eventually integrating
ICT interventions in the health sector. Based on these arguments,
we propose the preconditions for a person-centered approach
to ICT-enabled care to enhance the effectiveness of the care
partnership.

In addition to the four preconditions, we found that the intended
use of ICT interventions to enable person-centered care often
diverged from the actual use. By analyzing both the intended
as well as reported actual outcomes, we sought to understand
not only what technology was designed for, but also what it
engendered in health care practices. To explain this discrepancy,
a “technology affordances” lens is appropriate. Technology
affordances relate to the possibilities and opportunities that arise
from users engaging with the technology, and take into account
the resulting potential behavior changes [33]. In other words,
sometimes users tend to use ICT applications differently than
intended [37,38] which makes it crucial to examine how users
actually engage with a technology over time within a particular
setting, and how ICT applications are embedded in their daily
practices.

A second insight that the affordances perspective has to offer
is that people need to engage with ICT applications to make
them have impact. The extensive integration of ICT ushers in
significant changes to the actual “fabric” of professional
engagement [39]. Our analysis confirmed that simply replacing
parts of the workflow with ICT-enabled ways of working barely
affects practices [36,40], and ICT cannot be simply added on
as an afterthought.

The majority of the cases that we studied (Table 1) showed a
discrepancy between the intended use and the reported actual
outcomes. Either, the reported outcomes differed from the
intended use or the outcomes were not reported at all. Our
findings suggest that such a mismatch between intended use
and reported actual outcomes might be prevented in future by
meeting the preconditions for ICT-enabled PCC.

Limitations and Further Research
For this study we relied on secondary data of a large scoping
review that were not collected for the aim of this study, so we
may have missed relevant preconditions that were not described
in the studies used. However, we only selected studies that were
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explicitly aimed at describing the outcomes of ICT-enabled
PCC interventions. This means that the likelihood of important
omissions is small. Nonetheless, case studies aimed at analyzing
ICT-enabled PCC in practice would be useful to validate our
findings. This would also enable more in-depth analysis of the
ways in which the technology is being embedded within the
partnership and the wider organization in which the patient and
the health care professional participate.

Another limitation of the study is that it comprises a sample of
ICT-enabled cancer treatment cases, excluding other chronic
diseases. By limiting ourselves to cancer, we may have missed
activities that are specific to other chronic diseases. Further
research comparing different chronic disease is a useful way to
overcome this limitation and extend the validity of our findings.

This study reflects data from thirteen studies. Since not all of
them include a complete overview of the demographics, we
lack detailed insights of the interactions between the technology
used and the demographics of the persons using it. We therefore
do not know to what extent certain outcomes are specific to
certain groups, such as effects of education level, cultural
background, or age on the engagement with ICT applications.

Overall, more knowledge is needed on the actual use of
ICT-interventions in practice and how this supports the
partnership between patients and health care professionals in
particular. Drawing on the basis we provide in this study, a next

step is to combine health innovation research with research on
the design of technology-enabled health applications (or
“eHealth” [32,34,35]) in a person-centered approach, taking
into account the context in which technology is being applied,
and most importantly, how people using these technologies
experience them in relation to their disease self-management.

Conclusion

The primary aim of this study was to determine the
preconditions of ICT-enabled person-centered care to support
a self-management partnership between chronic disease patients
and health care professionals. By examining ICT as an important
means to facilitate a partnership between patients and health
care professionals, we contribute to a nascent body of literature
on ICT-enabled health care (or eHealth), and to the relatively
new field of research that combines person-centered care and
ICT [6,7].

We identified four preconditions to ICT-enabled PCC: shared
decision making, personalized ICT, health-related quality of
life, and efficiency; but also found that intended and actual use
of interventions often diverged. The preconditions all involve
participation of both patients and health care professionals as
partners in the self-management process. This makes
ICT-enabled PCC a partnership that can prove fruitful in
furthering participatory medicine.

Acknowledgments
A Brocher Foundation residency supported this study. The authors also wish to acknowledge funding from the Foundation for
Prevention, Early Diagnostics and E-health and the research program COMMIT/.

Multimedia Appendix 1
Selected articles on ICT-enabled person-centered care for chronic disease management of cancer.
[PDF File (Adobe PDF File), 54KB-Multimedia Appendix 1]

References

1. World Health Organization. Global Status Report on Noncommunicable Diseases. Geneva: WHO Press; 2014.
2. Bodenheimer T, Lorig K, Holman H, Grumbach K. Patient self-management of chronic disease in primary care. JAMA

2002 Nov 20;288(19):2469-2475. [Medline: 12435261]
3. Huber M, Knottnerus JA, Green L, van der Horst H, Jadad AR, Kromhout D, et al. How should we define health? BMJ

2011 Jul 26;343.
4. Holman H, Lorig K. Patients as partners in managing chronic disease. Partnership is a prerequisite for effective and efficient

health care. BMJ 2000 Feb 26;320(7234):526-527 [FREE Full text] [Medline: 10688539]
5. Wolf A, Olsson LE, Swedberg K, Edman I. Use of smartphones in person-centered eHealth diaries in patients above 75

years. Eur J Heart Fail 2012;11(54).
6. Swedberg K, Wolf A, Ekman I. Telemonitoring in patients with heart failure. N Engl J Med 2011 Mar 17;364(11):1078-1080.

[doi: 10.1056/NEJMc1100395#SA1] [Medline: 21410378]
7. Heckemann B, Wolf A, Ali L, Sonntag SM, Ekman I. Discovering untapped relationship potential with patients in telehealth:

a qualitative interview study. BMJ Open 2016 Mar 03;6(3).
8. Wildevuur S, Simonse L. Information and communication technology-enabled person-centered care for the “big five”

chronic conditions: scoping review. J Med Internet Res 2015 Mar 27;17(3) [FREE Full text] [doi: 10.2196/jmir.3687]
[Medline: 25831199]

9. Merolli M, Gray K, Martin-Sanchez F. Health outcomes and related effects of using social media in chronic disease
management: a literature review and analysis of affordances. J Biomed Inform 2013 Dec;46(6):957-969 [FREE Full text]
[doi: 10.1016/j.jbi.2013.04.010] [Medline: 23702104]

J Participat Med 2017 | vol. 9 | iss. 1 | e14 | p. 9http://jopm.jmir.org/2017/1/e14/
(page number not for citation purposes)

Wildevuur et alJOURNAL OF PARTICIPATORY MEDICINE

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jopm_v9i1e14_app1.pdf&filename=c48fa802b4dd1421383e563cfd14f54b.pdf
https://jmir.org/api/download?alt_name=jopm_v9i1e14_app1.pdf&filename=c48fa802b4dd1421383e563cfd14f54b.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12435261&dopt=Abstract
http://europepmc.org/abstract/MED/10688539
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10688539&dopt=Abstract
http://dx.doi.org/10.1056/NEJMc1100395#SA1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21410378&dopt=Abstract
http://www.jmir.org/2015/3/e77/
http://dx.doi.org/10.2196/jmir.3687
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25831199&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1532-0464(13)00067-1
http://dx.doi.org/10.1016/j.jbi.2013.04.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23702104&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


10. Free C, Phillips G, Galli L, Watson L, Felix L, Edwards P, et al. The effectiveness of mobile-health technology-based health
behaviour change or disease management interventions for health care consumers: a systematic review. PLoS Med 2013;10(1)
[FREE Full text] [doi: 10.1371/journal.pmed.1001362] [Medline: 23349621]

11. Hamine S, Gerth-Guyette E, Faulx, Green BB, Ginsburg AS. Impact of mHealth chronic disease management on treatment
adherence and patient outcomes: a systematic review. J Med Internet Res 2015 Feb 24;17(2) [FREE Full text] [doi:
10.2196/jmir.3951] [Medline: 25803266]

12. Chaudhry SI, Phillips CO, Stewart SS, Riegel B, Mattera JA, Jerant AF, et al. Telemonitoring for patients with chronic
heart failure: a systematic review. J Card Fail 2007 Feb;13(1):56-62.

13. Ekman I, Swedberg K, Taft C, Lindseth A, Norberg A, Brink E, et al. Person-centered care — ready for prime time. Eur J
Cardiovasc Nurs 2011 Dec;10(4):248-251. [doi: 10.1016/j.ejcnurse.2011.06.008] [Medline: 21764386]

14. Ekman I, Wolf A, Olsson LE, Taft C, Dudas K, Schaufelberger M, et al. Effects of person-centred care in patients with
chronic heart failure: the PCC-HF study. Eur Heart J 2012 May;33(9):1112-1119 [FREE Full text] [doi:
10.1093/eurheartj/ehr306] [Medline: 21926072]

15. Olsson LE, Jakobsson Ung E, Swedberg K, Ekman I. Efficacy of person-centred care as an intervention in controlled trials
– a systematic review. J Clin Nurs 2013 Feb;22(3-4):456-465. [doi: 10.1111/jocn.12039] [Medline: 23231540]

16. van den Brink JL, Moorman PW, de Boer MF. Impact on quality of life of a telemedicine system supporting head and neck
cancer patients: a controlled trial during the postoperative period at home. J Am Med Inform Assoc 2007;14(2):198-205.

17. Bartlett YK, Selby DL, Newsham A, Keding A, Forman D, Brown J, et al. Developing a useful, user-friendly website for
cancer patient follow-up: users' perspectives on ease of access and usefulness. Eur J Cancer Care (Engl) 2012
Nov;21(6):747-757. [doi: 10.1111/j.1365-2354.2012.01357.x] [Medline: 22533456]

18. Gioia DA, Corley KG, Hamilton AL. Seeking qualitative rigor in inductive research notes on the Gioia methodology.
Organizational Research Methods 2013;16(1):15-31.

19. Lieberman MA, Golant M, Giese-Davis J. Electronic support groups for breast carcinoma: a clinical trial of effectiveness.
Cancer 2003 Feb 15;97(4):920-925.

20. Lieberman MA, Goldstein BA. Self-help on-line: an outcome evaluation of breast cancer bulletin boards. J Health Psychol
2005 Nov;10(6):855-862. [doi: 10.1177/1359105305057319] [Medline: 16176962]

21. Ruland CM, Holte HH, Røislien J. Effects of a computer-supported interactive tailored patient assessment tool on patient
care, symptom distress, and patients? need for symptom management support: a randomized clinical trial. J Am Med Inform
Assoc 2010;17(4):403-410.

22. Seçkin G. Informational and decisional empowerment in online health support communities: initial psychometric validation
of the Cyber Info-Decisional Empowerment Scale (CIDES) and preliminary data from administration of the scale. Support
Care Cancer 2011 Dec;19(12):2057-2061. [doi: 10.1007/s00520-011-1249-y] [Medline: 21858718]

23. Sugawara Y, Narimatsu H, Hozawa A, Shao L, Otani K, Fukao A. Cancer patients on Twitter: a novel patient community
on social media. BMC Res Notes 2012 Dec 27;5:699 [FREE Full text] [doi: 10.1186/1756-0500-5-699] [Medline: 23270426]

24. Ligibel JA, Meyerhardt J, Pierce JP, Najita J, Shockro L, Campbell N, et al. Impact of a telephone-based physical activity
intervention upon exercise behaviors and fitness in cancer survivors enrolled in a cooperative group setting. Breast Cancer
Res Treat 2012 Feb;132(1):205-213 [FREE Full text] [doi: 10.1007/s10549-011-1882-7] [Medline: 22113257]

25. Osei DK, Lee JW, Modest NN, Pothier PKT. Effects of an online support group for prostate cancer survivors: a randomized
trial. Urol Nurs 2013;33(3):123-133. [Medline: 23930444]

26. Ruland CM, Maffei RM, Børøsund E, Krahn A, Andersen T, Grimsbø GH. Evaluation of different features of an eHealth
application for personalized illness management support: cancer patients' use and appraisal of usefulness. Int J Med Inform
2013 Jul;82(7):593-603. [doi: 10.1016/j.ijmedinf.2013.02.007] [Medline: 23507561]

27. Yount SE, Rothrock N, Bass M, Beaumont JL, Pach D, Lad T, et al. A randomized trial of weekly symptom telemonitoring
in advanced lung cancer. J Pain Symptom Manage 2014 Jun;47(6):973-989 [FREE Full text] [doi:
10.1016/j.jpainsymman.2013.07.013] [Medline: 24210705]

28. Gustafson DH, Hawkins R, McTavish F, Pingree S, Chen WC, Volrathongchai K, et al. Internet-based interactive support
for cancer patients: are integrated systems better? J Commun 2008 Jun;58(2):238-257 [FREE Full text] [doi:
10.1111/j.1460-2466.2008.00383.x] [Medline: 21804645]

29. Paré G, Jaana M, Sicotte C. Systematic review of home telemonitoring for chronic diseases: the evidence base. J Am Med
Inform Assoc 2007;14(3):269-277 [FREE Full text] [doi: 10.1197/jamia.M2270] [Medline: 17329725]

30. Edwards A, Elwyn G, editors. Shared Decision-Making in Health Care: Achieving Evidence-Based Patient Choice. New
York: Oxford University Press, USA; 2009.

31. Izquierdo F, Gracia J, Guerra M, Blasco JA, Andradas E. Health technology assessment-based development of a Spanish
breast cancer patient decision aid. Int J Technol Assess Health Care 2011 Oct;27(4):363-368. [doi:
10.1017/S0266462311000493] [Medline: 22004778]

32. Smith CW, Graedon T, Graedon J, Greene A, Grohol J, Sands D, in collaboration with the SPM Founder’s group. A model
for the future of health care. J Participat Med 2013 May 16;5 [FREE Full text]

33. Faraj S, Azad B. The materiality of technology: an affordance perspective. In: Leonardi P, Nardi B, Kallinikos J, editors.
Materiality and Organizing: Social Interaction in a Technological World. Oxford: Oxford University Press; 2012:237-258.

J Participat Med 2017 | vol. 9 | iss. 1 | e14 | p. 10http://jopm.jmir.org/2017/1/e14/
(page number not for citation purposes)

Wildevuur et alJOURNAL OF PARTICIPATORY MEDICINE

XSL•FO
RenderX

http://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1001362
http://dx.doi.org/10.1371/journal.pmed.1001362
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23349621&dopt=Abstract
http://www.jmir.org/2015/2/e52/
http://dx.doi.org/10.2196/jmir.3951
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25803266&dopt=Abstract
http://dx.doi.org/10.1016/j.ejcnurse.2011.06.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21764386&dopt=Abstract
http://europepmc.org/abstract/MED/21926072
http://dx.doi.org/10.1093/eurheartj/ehr306
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21926072&dopt=Abstract
http://dx.doi.org/10.1111/jocn.12039
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23231540&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-2354.2012.01357.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22533456&dopt=Abstract
http://dx.doi.org/10.1177/1359105305057319
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16176962&dopt=Abstract
http://dx.doi.org/10.1007/s00520-011-1249-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21858718&dopt=Abstract
https://bmcresnotes.biomedcentral.com/articles/10.1186/1756-0500-5-699
http://dx.doi.org/10.1186/1756-0500-5-699
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23270426&dopt=Abstract
http://europepmc.org/abstract/MED/22113257
http://dx.doi.org/10.1007/s10549-011-1882-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22113257&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23930444&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2013.02.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23507561&dopt=Abstract
http://europepmc.org/abstract/MED/24210705
http://dx.doi.org/10.1016/j.jpainsymman.2013.07.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24210705&dopt=Abstract
http://europepmc.org/abstract/MED/21804645
http://dx.doi.org/10.1111/j.1460-2466.2008.00383.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21804645&dopt=Abstract
http://europepmc.org/abstract/MED/17329725
http://dx.doi.org/10.1197/jamia.M2270
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17329725&dopt=Abstract
http://dx.doi.org/10.1017/S0266462311000493
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22004778&dopt=Abstract
https://participatorymedicine.org/journal/opinion/commentary/2013/05/16/a-model-for-the-future-of-health-care/
http://www.w3.org/Style/XSL
http://www.renderx.com/


34. Ferguson T, e-Patients Scholars Working Group. e-Patients: How They Can Help Us Heal Health Care 2007;Available at
[FREE Full text]

35. van Limburg M, Wentzel J, Sanderman R, van Gemert-Pijnen L. Business modeling to implement an eHealth portal for
infection control: a reflection on co-creation with stakeholders. JMIR Res Protoc 2015 Aug 13;4(3) [FREE Full text] [doi:
10.2196/resprot.4519] [Medline: 26272510]

36. van Gemert-Pijnen JEWC, Nijland N, van Limburg M, Ossebaard HC, Kelders SM, Eysenbach G, et al. A holistic framework
to improve the uptake and impact of eHealth technologies. J Med Internet Res 2011 Dec 05;13(4):e111 [FREE Full text]
[doi: 10.2196/jmir.1672] [Medline: 22155738]

37. Eysenbach G. What is e-health? J Med Internet Res 2001;3(2) [FREE Full text] [doi: 10.2196/jmir.3.2.e20] [Medline:
11720962]

38. Nijland N, van Gemert-Pijnen JEWC, Kelders SM, Brandenburg BJ, Seydel J. J Med Internet Res. 2011 Sep 30. Factors
influencing the use of a web-based application for supporting the self-care of patients with type 2 diabetes: a longitudinal
study URL: http://www.jmir.org/2011/3/e71/ [accessed 2017-08-25] [WebCite Cache ID 6szKNN8qs]

39. Zammuto RF, Griffith TL, Majchrzak A, Dougherty DJ, Faraj S. Information technology and the changing fabric of
organization. Organization Science 2007 Oct;18(5):749-762. [doi: 10.1287/orsc.1070.0307]

40. Bailey DE, Leonardi PM, Barley SR. The lure of the virtual. Organization Science 2012 Oct;23(5):1485-1504. [doi:
10.1287/orsc.1110.0703]

41. Eysenbach G. The law of attrition. J Med Internet Res 2005 Mar 31;7(1) [FREE Full text] [doi: 10.2196/jmir.7.1.e11]
[Medline: 15829473]

Abbreviations
ICT: information and communication technologies
PCC: person-centered care
PDA: patient decision aid

Edited by C Smith, J Graedon, T Graedon;peer-reviewed by Anonymous;published 07.07.17

Please cite as:
Wildevuur S, Thomese F, Ferguson J, Klink A
Information and Communication Technologies to Support Chronic Disease Self-Management: Preconditions for Enhancing the
Partnership in Person-Centered Care
J Participat Med 2017;9(1):e14
URL: http://jopm.jmir.org/2017/1/e14/
doi: 10.2196/jopm.8846
PMID:

© 2017 Sabine Wildevuur, Fleur Thomese, Julie Ferguson, and Ab Klink. Published here under license by The Journal of
Participatory Medicine. Originally published on https://participatorymedicine.org/journal/evidence/research/2017/07/07/
information-and-communication-technologies-to-support-chronic-disease-self-management/. Copyright for this article is retained
by the authors, with first publication rights granted to the Journal of Participatory Medicine. All journal content, except where
otherwise noted, is licensed under a Creative Commons Attribution 3.0 License. By virtue of their appearance in this open-access
journal, articles are free to use, with proper attribution, in educational and other non-commercial settings.

J Participat Med 2017 | vol. 9 | iss. 1 | e14 | p. 11http://jopm.jmir.org/2017/1/e14/
(page number not for citation purposes)

Wildevuur et alJOURNAL OF PARTICIPATORY MEDICINE

XSL•FO
RenderX

http://participatorymedicine.org/e-patients-white-paper/
http://www.researchprotocols.org/2015/3/e104/
http://dx.doi.org/10.2196/resprot.4519
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26272510&dopt=Abstract
http://www.jmir.org/2011/4/e111/
http://dx.doi.org/10.2196/jmir.1672
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22155738&dopt=Abstract
http://www.jmir.org/2001/2/e20/
http://dx.doi.org/10.2196/jmir.3.2.e20
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11720962&dopt=Abstract
http://www.jmir.org/2011/3/e71/
http://www.webcitation.org/

                                            6szKNN8qs
http://dx.doi.org/10.1287/orsc.1070.0307
http://dx.doi.org/10.1287/orsc.1110.0703
http://www.jmir.org/2005/1/e11/
http://dx.doi.org/10.2196/jmir.7.1.e11
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15829473&dopt=Abstract
http://jopm.jmir.org/2017/1/e14/
http://dx.doi.org/10.2196/jopm.8846
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

