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Abstract

Background: Electronic health (eHealth) services could provide a solution for monitoring the blood pressure of at-risk patients
while also decreasing expensive doctor visits. However, a major barrier to their implementation is the lack of integration into
organizations.

Objective: Our aim was to design a Care Pathway for monitoring the blood pressure of at-risk patients, in order to increase
eHealth implementation in secondary preventive care.

Methods: A qualitative design study was used in this research. Data were collected by conducting visual mapping sessions
including semistructured interviews with hypertension patients and doctors. The data were transcribed and coded and thereafter
mapped into a Care Pathway.

Results: Four themes emerged from the results: (1) the current approach to blood pressure measuring has disadvantages, (2)
risk and lifestyle factors of blood pressure measuring need to be considered, (3) there are certain influences of the at-home context
on measuring blood pressure, and (4) new touchpoints between patients and health professionals need to be designed. These
in-depth insights combined with the visualization of the current blood pressure process resulted in our Care Pathway design for
monitoring the blood pressure of at-risk patients as secondary preventive care.

Conclusions: The Care Pathway guides the implementation of eHealth devices for blood pressure self-measurement. It showcases
the pathway of at-risk patients and increases their involvement in managing their blood pressure. It serves as a basis for a new
service using eHealth.

(JMIR Cardio 2019;3(1):e13048) doi: 10.2196/13048
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Introduction

Electronic Health and Relations Between Patient and
Health Professional
The arrival of internet-enabled health (electronic health,
eHealth), which ushered in large online health databases and
platforms, caused a change in the attitude of health-conscious
consumers and their relationship with health professionals.
Health professionals are no longer the main source of health

care information. Many consumers seek confirmation of their
general practitioners’ (GP) decisions on the Internet, enabling
them to be more active in their health management [1-3]. For
instance, in 2014, 73% of Dutch citizens obtained health-related
information online [4]. The self-efficacy of patients has
increased and the interaction between patient and GP has
become more patient-centered [1]. The perception that patients
should not be bothered with too much detailed information
because they are unable to cope has become outdated [5].
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According to the World Health Organization, patient
participation is the new paradigm in the global diffusion of
eHealth—the use of information and communication
technologies (ICT) for health. It enables increased self-managed
care [6] and patient-centered care [7]. Self-management services
can help patients understand their condition better and adjust
their decision making accordingly [8]. They value data and
information exchange more and want to be fully informed and
continuously involved in the decision making in their treatment
[3,9]. The overall challenge is how to embed these changes in
new models of care—models that enable participation in the
decision making enabled by eHealth and that share health care
data, information, and insights into the relationship between
patients and health professionals.

Integration Barriers for eHealth
To deal with higher demand for health care, social care, and
social pensions from an ageing population and in the face of a
shrinking workforce, the care models must be redesigned. Costs
must be reduced without compromising the quality and
accessibility of health care [10]. To achieve value-based health
coverage, preventive eHealth services such as tracking diseases
and monitoring public health are a necessity [11]. eHealth
enabling early detection of diseases has a high positive impact
on quality and costs. When symptoms are detected in an early
stage, the likelihood of chronic diseases is reduced and high
costs can be avoided [12]. Moreover, health monitoring as part
of eHealth services could make it possible to avoid expensive
hospital visits, and certain treatments of patients at risk can be
done at home [13]. To date, however, there have been few
successful implementations of eHealth services [14,15]. The
slow adoption of services by users [16], the lack of collaboration
between health care organizations and their systems [17], a
shortage of funding [13], and the lack of care models to guide
implementation are factors that obstruct the development and
implementation of sustainable eHealth services [18]. This
research therefore focuses on the design of a care model for
eHealth services. We chose to study the monitoring of blood
pressure, as it is an indicator for multiple high-cost diseases
[19].

Blood Pressure Monitoring With eHealth for At-Risk
Patients
Self-measured blood pressure devices have been around for
many years but have not been extensively implemented in health
services [20]. Early on, health professionals considered the
results of these devices unreliable and most patients found them
difficult to use [3]. Over the years, these eHealth products have
improved considerably and are now trustworthy. A
self-measured blood pressure device consists of an armband
with sensors that measure one’s blood pressure and heart rate
and a monitor that presents the results and automatically
transfers the data to an online app. This Web service provides
the patient with data history and tracking overviews. For people
with a higher risk or first symptoms of health problems, the use
of self-measurement services could help detect illness or
complications at an earlier stage. We refer to this group as at-risk
patients. In the current health care system, the patient’s blood
pressure is measured during a GP consultation or at home. This

is a reactive care service with one moment of measurement that
does not provide constant tracking and feedback on one’s blood
pressure. Researchers have found in favor of at-home
measurements because it is difficult to take accurate blood
pressure measurements in an unnatural environment [21]. The
Dutch health care system organizes eHealth blood pressure
monitoring with a preventive focus under a reimbursement-based
financial model, in which disease complications and impairment
are detected at an early stage, the so-called tertiary level of care
provision [22]. The use of this model for eHealth services could
shift towards secondary preventive care at the GP’s office by
helping detect complications in at-risk patients. eHealth can
have major cost effects in avoiding a shift to primary care by
specialists at the hospital. Regular blood pressure measuring,
and thus earlier detection of hypertension, could reduce the
likelihood of (exacerbation of) chronic diseases such as kidney
failure [23]. A recent systematic review found that
self-management of hypertension facilitated an increase in
health, patient knowledge and involvement, greater
cost-effectiveness, and a more accurate reading of results
because the patient is in a natural environment [24]. The high
blood pressure of this group of patients cannot be cured, but it
can be managed. The estimated cost effects for the Netherlands
are high, with 1.7 million people with chronic kidney disease,
a number that is rising by 2000 per year [25]. Monitoring with
eHealth could be a solution for monitoring patients’ blood
pressure while also decreasing expensive specialist visits.

Care Pathway Design to Overcome Barriers
The current approach to monitoring blood pressure of at-risk
patients is used as tertiary preventive care, while eHealth
services can make the shift to secondary preventive care. In
order to make this shift, the current situation of monitoring
blood pressure was researched. Communication and data streams
between all the actors are important to design a Care Pathway
for secondary preventive care. The major barrier that must be
overcome in implementing preventive eHealth services is its
lack of integration into organizations. The embedding of ICT
requires care provider pathways that cross organizational
boundaries. Care Pathways can be described as a concept for
making patient-centered care operational [26] and gaining
insight into how an organization can improve its services [27].
According to the European Pathway Association “the objective
of a Care Pathway is to enhance the quality of care by improving
patient outcomes, promoting patient safety, increasing patient
satisfaction, and optimizing the use of resources” [28]. Studies
have shown that Care Pathways improved communication
between professionals [29] and clarified the division of roles
and responsibilities [30]. With these qualities, a Care Pathway
could help overcome some of the implementation barriers for
preventive eHealth services. Therefore, in this paper, we
concentrated on how to create a Care Pathway.

Research Question
The objective of our research is to design a Care Pathway for
monitoring blood pressure of at-risk patients, focusing on the
exchange of data and communication between the individuals
involved. To do so, we will first define the current situation and
use this to create a Care Pathway that focuses on clarifying how
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processes should be carried out and by whom in order to increase
the adoption of eHealth services [31]. The following research
question was formulated: How can a Care Pathway to monitor
blood pressure of “at-risk patients” be designed in order to
increase the implementation of eHealth in secondary preventive
care?

Methods

Study Design
For this research, a qualitative approach is used to explore this
relatively new field. A qualitative research approach allows us
to gain a better understanding of underlying opinions, reasons,
and emotions [32]. A phenomenon study was chosen in order
to unravel the participants’ real experiences and understanding
of the blood pressure monitoring service. According to Suter
[33], the focus in a phenomenon study is on the essence of an
experience, that is, on trying to understand the basic structure
of that experience and interpreting the meaning it has for a
person or group.

Data Collection
A visual mapping toolkit with an interview guide were used to
organize generative sessions with the participants. As a result,
a Care Pathway was co-created [34]. This was done to gain a
better understanding of the data streams between the different
individuals and locations where blood pressure is monitored.
Three types of qualitative research data were obtained: audio
recordings of the interviews, documentation of institutes, and
visuals created in the visual mapping sessions.

Sampling
Purposeful sampling was used to identify and select individuals
who had experiences with the studied phenomenon of eHealth
[35]. For the design of a Care Pathway, it is especially important
to involve different stakeholders in the development phase of
the pathway [31]. In this research, we selected people diagnosed
with high blood pressure and researched their current health

management and their interaction with health professionals.
Seven interviews were conducted in total: one specialist, three
patients, and three GPs. An overview of the participants can be
found in Table 1.

All interviewed patients had been diagnosed with high blood
pressure after several measurements taken by their GP and
24-hour measurement at home. For one day they carried a blood
pressure device around that measured their blood pressure every
30 minutes for 24 hours. All were prescribed medicines and
had a GP consultation at least once a year. Patient 1 is part of
an eHealth monitoring program and therefore regularly measures
his blood pressure by himself. Patients 2 and 3 obtain
information about their blood pressure only during their yearly
consultation.

Ethics
The research was performed according to the principles of the
Helsinki Declaration and Nuremberg and was checked and
reviewed by the human research ethics committee (HREC) of
the Delft University of technology [36]. We did not involve
vulnerable groups of children or patients over age 65 in our
sample design. The participation in our research was voluntary.
The methods and data used were checked and approved by the
HREC and the data steward of the Industrial Design Engineering
faculty.

Visual Mapping Session
To generate insights into the interactions between the actors
and the data streams, a visual mapping toolkit was designed, as
introduced and outlined in a design research protocol by
Meeuwen, Walt Meijer, and Simonse [18]. This toolkit consisted
of two-dimensional representations of different people and
products involved in the medical process, pencils, markers and
blank paper. An overview of the design toolkit can be found in
Figure 1. A pilot session with test participants was done to
improve the toolkit before conducting the sessions with the
participants in this sample.

Table 1. Sample of participants.

eHealth – blood
pressure experience

Health service
experience

SituationGenderParticipants

Patients

Yes±20 yearsKidney diseaseMalePatient 1

No±20 yearsPregnancy hypertensionFemalePatient 2

No±2 yearsStress due to workMalePatient 3

General practitioners (GPs)

No±40 yearsWorking as GP in own practiceMaleGP 1

Yes±20 yearsWorking as medical advisor at a health insurance compa-
ny

MaleGP 2

No±3 yearsWorking as GP, community practice (formerly a trauma
specialist)

MaleGP 3

Specialist

Yes±11 yearsSpecialist Internal medicineMaleSpecialist 1
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Figure 1. Visual mapping toolkit.

Six mapping sessions were performed with three patients and
three GPs. The visual mapping session was built up in several
levels since people’s needs and values are often difficult to
discuss [37]. The participants were first asked to visualize the
current situation of blood pressure measuring and monitoring,
and then to visualize a pathway for blood pressure monitoring
at home. During the session, each participant was asked to
reflect on their own needs and values [37], since they are the
expert on their own experience area, including their interactions
with the eHealth device and the ICT infrastructure [34]. The
facilitator of the session played a guiding role during the visual
mapping sessions and led the layering questioning. The visual
mapping results were photographed at the end of each session
in order to compare all the results.

Semistructured Interviews
The interview guide was constructed for the different actors,
providing structure to the interviews while still maintaining the
freedom to go into depth on certain topics [38]. The structure
helped in analyzing the obtained data and finding patterns in it.
All the interviews were audio recorded and transcribed for
descriptive validity [39].

Data Analysis
Triangulation was used in the analysis by clustering the data
from in-depth interviews, visual mapping sessions, and
documentation [40]. First, initial coding identified important
(groups of) words in the data, and these were labeled accordingly
[41]. Second, with focused coding, codes were clustered and
categorized to make a code book. Finally, multiple coding was
used to avoid subjectivity in interpretation [42]. Subjectivity in
interpretation was partly avoided by making use of investigator
triangulation [40]. The outcomes of the mapping sessions were
visually analyzed by comparing the different pathways of the
participants. The similarities in the pathways have been
considered and have led to the design of the current blood
pressure monitoring situation and the new Care Pathway. The
data analysis of the interviews served as a basis and check for
the visual Care Pathway.

Results

Current Blood Pressure Monitoring Process
Before designing the Care Pathway, the current blood pressure
process was visualized (Figure 2), drawn from the data obtained
in the visual mapping sessions including the explanations in the
interviews. In the current situation, the at-risk patient’s blood
pressure is monitored during a GP consultation as a physical
check. In most cases, the GP assistant measures the patient’s
blood pressure and hands the results to the GP, who enters all
the measured data manually into a health record system. If the
patient’s blood pressure is too high, a new appointment is made
to repeat the measurement. If the blood pressure remains too
high after several measurements have been taken within 3
months, the GP will prescribe medicines to lower and control
the blood pressure. The pharmacist modifies the prescription if
necessary. In exceptional cases, or when medicines do not lower
the blood pressure, the patient will be referred to a specialist,
who measures the blood pressure again.

On four themes that emerged from the data analysis, there is
common agreement: (1) the current approach to blood pressure
measuring has disadvantages, (2) risk and lifestyle factors of
blood pressure measuring need to be taken into account, (3)
there are certain influences of the at-home context on measuring
blood pressure, and (4) new touchpoints between key actors
need to be designed. Themes 1 and 2 relate to the current
situation of blood pressure measuring and point out strengths
and pitfalls. Theme 3 reveals important insights into
self-measuring and monitoring blood pressure at home, and the
perceived positive effects on patients’ well-being, accuracy of
measurement results, and health care costs and the negative
effect of insecurity. Theme 4 extracts the new elements in the
co-designed Care Pathway. The coding tree in Figure 3 shows
the four themes with underlying categories and codes. All
insights on these themes were considered in the design of the
Care Pathway for blood pressure monitoring.
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Figure 2. Current blood pressure process. GP: general practitioner.

Theme 1: Disadvantages of Current Approach to Blood
Pressure Measuring
One of the essential disadvantages of blood pressure measuring
is that it is a snapshot of one measurement that varies over time.
This drawback was quoted 27 times by participants (see the
number 27 in brackets in Figure 2). Hereafter, we will refer in
the text to the number of quotes as (# quotes). With the current
approach to blood pressure measuring, there are little data about
people’s blood pressure, as it is measured only a few times a
year during the GP consultation. Additionally, these
measurements are not always accurate due to the “white coat
effect” (7 quotes), meaning that some people become stressed
when their blood pressure is being measured by a GP, resulting
in an unrealistically high blood pressure. This effect can be
reduced by taking multiple measurements over a certain period
or by measuring in a different environment:

When I find a very high blood pressure, I just let the
patients sit and relax and will do another
measurement again. But you would prefer to have
some more measurements over time. [GP 2]

The GP has a prominent role in analyzing the results and
deciding on the medication. In most cases the patient is not
given insight into the blood pressure results. When the blood
pressure of a patient is too high after several measurements, the
GP often decides to switch to medication:

We usually treat at-risk patients with medicine. If one
medicine does not work, you try a second one, then

a third and maybe a fourth, all with an increasing
dose. [GP 1]

Furthermore, our participants validated that the current system
is curative rather than preventive:

I do know that a lot of medication is prescribed, which
may not be necessary. I am terrified how many
medicines people swallow every day. [Patient 2]

Participants suggested that this could be improved with the Care
Pathway for blood pressure monitoring.

Theme 2: Risk and Lifestyle Factors on Blood Pressure
Measuring
According to the GPs, blood pressure is considered a small
piece of the complete health picture. Factors like smoking,
diabetes, and high cholesterol in combination with blood
pressure are important risk factors for heart and vascular diseases
(13 quotes). Those risk factors are part of someone’s lifestyle.
The patients often stated that they have tried to adopt a healthier
lifestyle after being diagnosed with high blood pressure (12
quotes).

The GP prescribed medicines but I didn’t want to
take them. So, I started doing sports andPatient
3losing weight, but getting stress under control was
hard. [Patient 3]

Both the specialist internal medicine and patients pointed out
that lifestyle is hard to change, while lifestyle modification
could also help lower blood pressure.
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Figure 3. Coding tree with the analysis results of codes (number in brackets), categories and themes. GP: general practitioner.

Theme 3: Influence of the At-Home Context on Blood
Pressure Measuring
Measuring blood pressure at home enables patients to be in
control of their own health care (16 quotes). Moreover, it gives
a better overview and therefore more accurate measurements
(9 quotes). Patients measure their blood pressure in a trusted
environment at standard moments. This increases the reliability
of the measurements. The benefit of self-measuring is that it
reduces the influence of different context factors that can affect
a person’s blood pressure temporarily (6 quotes). Patients can
decide when to measure and analyze their measurements
themselves:

People enjoy measuring their blood pressure at home
because it gives them power over their own health
and they can try to influence it by looking at their
lifestyle: if I eat less salt, does my blood pressure
drop? [GP 1]

We also observed a difference in attitude among the participants
towards blood pressure measuring. GP 1 and Patients 2 and 3
mentioned that this might put too much emphasis on their

condition and that they do not want to be confronted with it too
much:

Blood pressure measuring is a hot item, but it can
make people feel unhappy as well. We should not
exaggerate it, but it’s definitely an important factor.
[GP 1]

Patients pointed out that measuring their blood pressure at home
has benefits (6 quotes), but they do have insecurities about the
self-measurement (15 quotes). Patients are insecure about how
to perform a measurement and self-interpret the results, and
they are anxious about the accuracy of the product:

Every time I measure, I wonder: do I measure
technically good? Do I operate the product in the
right way? Do I measure at the right moment?
[Patient 1]

Theme 4: New Touchpoints Between Patients and
Doctors
To ensure the successful implementation of the eHealth product,
new touchpoints between the different key actors were defined.
Both the patients and the GPs want to keep scheduling regular
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consulting moments, which can be with the GP or the GP
assistant. From the analysis of all co-creation sessions, we
concluded that patients prefer to measure their own blood
pressure at home but would also like to have contact with their
GP occasionally. All patients mentioned that they would prefer
data exchange of the results through an app (39 quotes) or email
and would prefer occasional feedback on the data overviews
from a care professional, either the GP or GP assistant (29
quotes). The GPs are also in agreement that there should be
personal contact between a GP and patient because:

...you can use personal contact to motivate patients.
[GP 2]

The patients want to be able to view and analyze their own data
to have a sense of control (13 quotes):

I like the feeling that I can look at my own results.
That is important to me … I want to keep an eye on
my GP. [Patient 1]

Concerning the frequency of contact moments, interestingly the
patient with eHealth experience wanted to be checked more
frequently and preferred having this done by the GP:

...a GP would have probably responded to that, but
the assistant did not. [Patient 1]

The others agreed that the current frequency of GP consultations,
every 6 or 12 months, is preferable (28 quotes), as they are not
then constantly reminded about their blood pressure. There is
a further division in whom patients want to share and discuss
their data with. Patients 2 and 3 were satisfied with having a
consultation once a year done by a GP assistant, under the
supervision of the GP, who has greater expertise. The
participants also wanted to keep the specialist in the loop to
help with the interpretation of the blood pressure data concerning
the risks of their particular health condition (9 quotes). Overall,
we concluded that participants would prefer a Care Pathway

that includes both self-measurement and professional care
monitoring.

Integrated Care Pathway Design
The new design of the Care Pathway for at-risk patients as
secondary preventive care is displayed in Figure 4. As in the
current situation, the patient visits the GP, and their blood
pressure is measured by the GP assistant. The design of the
pathway differs in that it provides a new secondary preventive
health care service:

• When the blood pressure is too high, the patient will receive
a blood pressure monitor for at-home use and start to
self-measure the blood pressure, generating an overview
over a period of 3 months.

• The measured data will be saved by the device and
automatically transferred to the health record system.

• The GP assistant receives an e-message if the patient’s
blood pressure is too high.

• Instantly the GP assistant analyzes the data and provides
direct feedback to the patient.

• In some incidents, this feedback message might state that
the data needs to be checked by the GP.

• For most incidents, the GP assistant is expected to do the
monitoring and communicates with the patient.

• In stable situations, there is a (digital) contact moment every
3 months.

• Furthermore, the GP assistant will also communicate with
the pharmacists on changes in medication doses.

• The blood and medication monitoring remain under the
supervision of the GP, who will make the final decisions
concerning medication and further diagnoses and treatments.

• Another aspect that is similar to the current process is that
if the GP cannot control the blood pressure or if a patient
has many other risk factors, the GP will refer the patient to
a specialist (in most cases the internist). The specialist will
examine the patient further.
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Figure 4. Care pathway of blood pressure monitoring for preventive care.

Discussion

Principal Results
This study developed a Care Pathway with a new secondary
preventive care service that embeds at-home blood pressure
measurement activities into the health care organization of
diagnoses and treatment of at-risk patients. The study showed
that in the current situation the GP measures the blood pressure
during a consultation and prescribes medicines when the blood
pressure is too high after a couple of measurements. This routine
activity for at-risk patients is considered to belong to tertiary
preventive care, where the care for patients is curative and
reimbursed against higher costs. This Care Pathway design
realizes a service shift to secondary preventive care, in which
incidents and additional diseases can be tracked down in an
earlier stage.

First, the routine activity is performed at the source, the patient
is self-involved in executing the blood pressure measurements,
leading to a feeling of being in control but also to a commonly
acknowledged need to exchange and share the data with
professional care providers. Second, this new touchpoint of data
sharing and professional monitoring is performed by GP
assistants with the additional benefit of earlier detection and
reinforcement of lifestyle changes. Third, the data reporting is
automated from the eHealth device into the health record system,
integrating the patient as an implicit user of the health record
system. A principal aspect of the design of a Care Pathway is
the gathering of in-depth insights, not only on the current process
but also on the future of health care services envisioned in
co-creation sessions.

Comparison With Prior Work and Theoretical
Implications
With this pathway design study, we showed that the activity of
blood pressure monitoring can be shifted to the patient who can
use an eHealth device at home under the precondition that the
use is embedded into the Care Pathway, with a point of contact
and safety service of incident monitoring at the organization of
the GP practice.

These in-depth findings confirm the principal drive behind the
patient-centered movement in which patients are actively
involved and take greater responsibility for their own health
[2]. This pathway design incorporates an eHealth blood pressure
device that gives patients immediate feedback and insights into
their health data, providing a direct impulse to improve their
health outcomes. Patients can first try to manage or reduce their
blood pressure themselves, instead of relying immediately on
medication prescriptions.

Reasons to measure blood pressure at home have been
researched in other studies [20,43]. An initial benefit of
measurement at home has already been confirmed by previous
research that found lower measurement outcomes of blood
pressure self-measurement. Research showed that the
elimination of the white-coat effect results in better and more
accurate measurement data [20]. However, the opportunity to
shift from tertiary to secondary preventive care and the
implementation opportunities have not been found in previous
studies. This is the first study that presents a Care Pathway for
blood pressure monitoring and provides a detailed overview of
the findings from this research concerning a new secondary
preventive health service. In the current process, GPs are not
able to filter their systems for at-risk patients and therefore
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secondary preventive care can be started only after the patient
has been in contact with the GP and high blood pressure is
detected. With the use of the Care Pathway, more data about
the patient’s blood pressure is gathered and available. Both the
patient and GP can review the measured data. The device has
become part of the data model. It automatically transfers the
data to the health record system, even when patients perform
the measurement themselves. The Care Pathway design can
help overcome implementation barriers [17]. The Care Pathway
displays the touchpoints and role division between patients and
health care professionals, which can help solve the lack of
collaboration between health care parties.

The Care Pathway visualizes a clear role division and indicates
that high involvement is needed to increase collaboration
between the parties. Prior research found implementation
barriers related to the shortage of funding [13]. To successfully
implement blood pressure eHealth for patients at home, the
financial responsibilities must be specified in detail. In support
of this, the pathway design can now serve as a boundary
object—an object with the capacity of translating and
transferring between different viewpoints—to discuss the
financial exchanges between the roles and organizations
involved in the embedding of eHealth services. This next step
in the embedding of eHealth services into the organization is
also part of broader research efforts across types of eHealth
devices and across countries and health care systems that focus
on the implications and adaptations of the service and financial
models. With the comparison of similar studies on the design
of care pathways for eHealth devices at home, a next frontier
in research is to develop comprehensive service models based
on the data exchanges and transaction between the different
parties in the networks.

Limitations and Implications for Further Research
Despite the strengths of generative sessions with multiple
stakeholders, several limitations need to be discussed. The Care
Pathway created in the current study is primarily based on the
Dutch health care system. For implementation in other countries,
additional design research is required. To repeat the method of
inquiry and reuse the visual mapping toolkit to redesign clinical
workflows of blood pressure self-measurement into care
pathways in other countries in Europe, the United States and
Asia will add to the body of knowledge on care pathway design
and the generalizability of these designs.

In design research, and in particular in generative sessions, the
data obtained are rich and mainly dependent on the context. The
sample size of this in-depth qualitative design research was
limited to 6 participant sites, offering enough robustness for the
pathway design. In this qualitative research, we used words and
drawings as the main data source. Both need to be interpreted

subjectively by the design researchers. The means of seeking
objectivity that we used in this research were triangulation and
multiple coding [38]. However, an important consideration in
using the toolkit was to ensure that the facilitators remained
objective and would not influence the “experts” while doing
the mapping session. Furthermore, in our data analysis we came
across differences between the patients in terms of the
seriousness of their condition, their experiences of the role the
disease has in their life, and their attitude towards monitoring.
Some patients were more motivated to perform frequent
measurements than others. Therefore, we suggest further
specifying the at-risk patient group of the Care Pathway with
additional quantitative research, such as a survey to investigate
which patients benefit the most from the use of eHealth blood
monitoring. A database query is also recommended.

A next avenue of research is also to organize pilot studies on
to what extent lifestyle adaptations through monitoring can
contribute to lowering a patient’s blood pressure. Furthermore,
the Care Pathway could benefit from additional research that
weighs the costs versus benefits of blood pressure
self-measurement with eHealth [24] and focuses on the effects
of the Care Pathway on cost reductions and efficiency. A final
implication for further research concerns the comparison of
similar studies on the design of care pathways for eHealth
devices at home in order to further theorize on the principles,
concept, and frameworks that are useful for the embedding of
eHealth interventions in health care organizations.

Practical Implications
For health professionals involved in eHealth innovation, this
paper provides an example of a pathway model design that
embeds eHealth technologies into an integrated service. The
design method of generative sessions with the visual toolkit
enabled the co-design of the example eHealth services. The
pathway design method enabled the embedding of the eHealth
devices into the service, providing the organization a
person-centered perspective.

Conclusion
This research resulted in a Care Pathway of blood pressure
monitoring for at-risk patients as secondary preventive care.
The Care Pathway was designed to guide the implementation
of eHealth devices for self-measurement of blood pressure. It
showcases the pathway of at-risk patients and increases their
involvement in managing their blood pressure. Furthermore,
the Care Pathway leads to more accurate and reliable blood
pressure data about patients, which could contribute to lower
use of medicines and better insight into lifestyle influences on
blood pressure. The Care Pathway serves as a basis for a new
service that uses eHealth in future health care.

Acknowledgments
We would like to acknowledge all co-creation contributions of the participants in this study, which resulted in the design of the
pathway model design. This study was funded by the Dutch National Research Organization (NWO) that granted LS a Creative
Industry – Knowledge Innovation Mapping (KIEM) grant.

Furthermore, we thank the reviewers for their constructive feedback that improved the quality of this paper.

JMIR Cardio 2019 | vol. 3 | iss. 1 | e13048 | p. 9http://cardio.jmir.org/2019/1/e13048/
(page number not for citation purposes)

Geerse et alJMIR CARDIO

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Conflicts of Interest
None declared.

References

1. McMullan M. Patients using the Internet to obtain health information: how this affects the patient-health professional
relationship. Patient Educ Couns 2006 Oct;63(1-2):24-28. [doi: 10.1016/j.pec.2005.10.006] [Medline: 16406474]

2. McColl-Kennedy JR, Snyder H, Elg M, Witell L, Helkkula A, Hogan SJ, et al. The changing role of the health care customer:
review, synthesis and research agenda. Journal of Service Management 2017 Mar 20;28(1):2-33 [FREE Full text] [doi:
10.1108/JOSM-01-2016-0018]

3. Wildevuur SE, Simonse LWL. 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):e77 [FREE Full text] [doi: 10.2196/jmir.3687]
[Medline: 25831199]

4. European Commission. European Citizens: Digital Health Literacy. URL: http://ec.europa.eu/commfrontoffice/publicopinion/
flash/fl_404_en.pdf [accessed 2019-03-13] [WebCite Cache ID 76r8DY9Yk]

5. Coulter A. Evidence based patient information. BMJ 1998 Jul 25;317(7153):225-226 [FREE Full text] [doi:
10.1136/bmj.317.7153.225]

6. Lorig KR, Holman H. Self-management education: history, definition, outcomes, and mechanisms. Ann Behav Med 2003
Aug;26(1):1-7 [FREE Full text] [doi: 10.1207/S15324796ABM2601_01] [Medline: 12867348]

7. Wolf A, Moore L, Lydahl D, Naldemirci O, Elam M, Britten N. The realities of partnership in person-centred care: a
qualitative interview study with patients and professionals. BMJ Open 2017 Jul 17;7(7):e016491 [FREE Full text] [doi:
10.1136/bmjopen-2017-016491] [Medline: 28716793]

8. Irfan Khan A, Gill A, Cott C, Hans PK, Steele Gray C. mHealth Tools for the Self-Management of Patients With
Multimorbidity in Primary Care Settings: Pilot Study to Explore User Experience. JMIR Mhealth Uhealth 2018 Aug
28;6(8):e171 [FREE Full text] [doi: 10.2196/mhealth.8593] [Medline: 30154073]

9. Epstein RM, Street RL. The values and value of patient-centered care. Ann Fam Med 2011;9(2):100-103 [FREE Full text]
[doi: 10.1370/afm.1239] [Medline: 21403134]

10. Beard JR, Bloom DE. Towards a comprehensive public health response to population ageing. The Lancet 2015
Feb;385(9968):658-661 [FREE Full text] [doi: 10.1016/S0140-6736(14)61461-6]

11. World Health Organization. Global diffusion of eHealth: Making universal health coverage achievable. 2016. URL: https:/
/www.who.int/goe/publications/global_diffusion/en/ [accessed 2019-03-13] [WebCite Cache ID 76r9BkqEd]

12. World Health Organization. A global brief on hypertension: silent killer, global public health crisis. 2013. URL: https:/
/www.who.int/cardiovascular_diseases/publications/global_brief_hypertension/en/ [accessed 2019-03-13] [WebCite Cache
ID 76r9LPsiO]

13. Bergmo TS. How to Measure Costs and Benefits of eHealth Interventions: An Overview of Methods and Frameworks. J
Med Internet Res 2015 Nov 09;17(11):e254 [FREE Full text] [doi: 10.2196/jmir.4521] [Medline: 26552360]

14. Wilson C, Hargreaves T, Hauxwell-Baldwin R. Smart homes and their users: a systematic analysis and key challenges.
Pers Ubiquit Comput 2014 Sep 4;19(2):463-476 [FREE Full text] [doi: 10.1007/s00779-014-0813-0]

15. Balta-Ozkan N, Davidson R, Bicket M, Whitmarsh L. Social barriers to the adoption of smart homes. Energy Policy 2013
Dec;63:363-374 [FREE Full text] [doi: 10.1016/j.enpol.2013.08.043]

16. Nieboer ME, van Hoof J, van Hout AM, Aarts S, Wouters EJM. Professional values, technology and future health care:
The view of health care professionals in The Netherlands. Technology in Science 2014;39:10-17 [FREE Full text] [doi:
10.1016/j.techsoc.2014.05.00]

17. Ekblaw A, Azaria A, Halamka JD, Lippman A. MIT Media Lab. 2016. A Case Study for Blockchain in Healthcare:“MedRec”
prototype for electronic health records and medical research data URL: https://www.healthit.gov/sites/default/files/
5-56-onc_blockchainchallenge_mitwhitepaper.pdf [accessed 2019-03-13] [WebCite Cache ID 76rACnGOr]

18. van Meeuwen DPD, van Walt Meijer QJ, Simonse L. Care Models of eHealth Services: A Case Study on the Design of a
Business Model for an Online Precare Service. JMIR Res Protoc 2015 Mar 24;4(1):e32 [FREE Full text] [doi:
10.2196/resprot.3501] [Medline: 25831094]

19. Crowley MJ, Bosworth HB, Coffman CJ, Lindquist JH, Neary AM, Harris AC, et al. Tailored Case Management for
Diabetes and Hypertension (TEACH-DM) in a community population: study design and baseline sample characteristics.
Contemp Clin Trials 2013 Sep;36(1):298-306 [FREE Full text] [doi: 10.1016/j.cct.2013.07.010] [Medline: 23916915]

20. O'Brien E, Asmar R, Beilin L, Imai Y, Mallion J, Mancia G, European Society of Hypertension Working Group on Blood
Pressure Monitoring. European Society of Hypertension recommendations for conventional, ambulatory and home blood
pressure measurement. J Hypertens 2003 May;21(5):821-848 [FREE Full text] [doi: 10.1097/01.hjh.0000059016.82022.ca]
[Medline: 12714851]

21. Pickering TG. How Common Is White Coat Hypertension? JAMA 1988 Jan 08;259(2):225. [doi:
10.1001/jama.1988.03720020027031]

JMIR Cardio 2019 | vol. 3 | iss. 1 | e13048 | p. 10http://cardio.jmir.org/2019/1/e13048/
(page number not for citation purposes)

Geerse et alJMIR CARDIO

XSL•FO
RenderX

http://dx.doi.org/10.1016/j.pec.2005.10.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16406474&dopt=Abstract
https://doi.org/10.1108/JOSM-01-2016-0018
http://dx.doi.org/10.1108/JOSM-01-2016-0018
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
http://ec.europa.eu/commfrontoffice/publicopinion/flash/fl_404_en.pdf
http://ec.europa.eu/commfrontoffice/publicopinion/flash/fl_404_en.pdf
http://www.webcitation.org/

                                            76r8DY9Yk
https://doi.org/10.1136/bmj.317.7153.225
http://dx.doi.org/10.1136/bmj.317.7153.225
https://doi.org/10.1207/S15324796ABM2601_01
http://dx.doi.org/10.1207/S15324796ABM2601_01
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12867348&dopt=Abstract
http://bmjopen.bmj.com/cgi/pmidlookup?view=long&pmid=28716793
http://dx.doi.org/10.1136/bmjopen-2017-016491
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28716793&dopt=Abstract
http://mhealth.jmir.org/2018/8/e171/
http://dx.doi.org/10.2196/mhealth.8593
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30154073&dopt=Abstract
http://www.annfammed.org/cgi/pmidlookup?view=long&pmid=21403134
http://dx.doi.org/10.1370/afm.1239
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21403134&dopt=Abstract
http://doi.org/10.1016/S0140-6736(14)61461-6
http://dx.doi.org/10.1016/S0140-6736(14)61461-6
https://www.who.int/goe/publications/global_diffusion/en/
https://www.who.int/goe/publications/global_diffusion/en/
http://www.webcitation.org/

                                            76r9BkqEd
https://www.who.int/cardiovascular_diseases/publications/global_brief_hypertension/en/
https://www.who.int/cardiovascular_diseases/publications/global_brief_hypertension/en/
http://www.webcitation.org/

                                            76r9LPsiO
http://www.webcitation.org/

                                            76r9LPsiO
http://www.jmir.org/2015/11/e254/
http://dx.doi.org/10.2196/jmir.4521
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26552360&dopt=Abstract
https://doi.org/10.1007/s00779-014-0813-0
http://dx.doi.org/10.1007/s00779-014-0813-0
https://doi.org/10.1016/j.enpol.2013.08.043
http://dx.doi.org/10.1016/j.enpol.2013.08.043
https://doi.org/10.1016/j.techsoc.2014.05.003
http://dx.doi.org/10.1016/j.techsoc.2014.05.00
https://www.healthit.gov/sites/default/files/5-56-onc_blockchainchallenge_mitwhitepaper.pdf
https://www.healthit.gov/sites/default/files/5-56-onc_blockchainchallenge_mitwhitepaper.pdf
http://www.webcitation.org/

                                            76rACnGOr
http://www.researchprotocols.org/2015/1/e32/
http://dx.doi.org/10.2196/resprot.3501
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25831094&dopt=Abstract
http://europepmc.org/abstract/MED/23916915
http://dx.doi.org/10.1016/j.cct.2013.07.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23916915&dopt=Abstract
https://doi.org/10.1097/01.hjh.0000059016.82022.ca
http://dx.doi.org/10.1097/01.hjh.0000059016.82022.ca
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12714851&dopt=Abstract
http://dx.doi.org/10.1001/jama.1988.03720020027031
http://www.w3.org/Style/XSL
http://www.renderx.com/


22. Rijksinstituut voor Volksgezondheid en Milieu. Wat is preventie?. 2015. URL: https://rivm.nl/Onderwerpen/K/
Kosteneffectiviteit_van_preventie/Over_kosteneffectiviteit_en_preventie/Opbouw_interventies_literatuurdatabase/
Wat_is_preventie

23. NIDDK. 2014. High Blood Pressure & Kidney Disease URL: https://www.niddk.nih.gov/health-information/kidney-disease/
high-blood-pressure [accessed 2019-03-13] [WebCite Cache ID 76rAq46fK]

24. Mileski M, Kruse CS, Catalani J, Haderer T. Adopting Telemedicine for the Self-Management of Hypertension: Systematic
Review. JMIR Med Inform 2017 Oct 24;5(4):e41 [FREE Full text] [doi: 10.2196/medinform.6603] [Medline: 29066424]

25. Nierstichting. Feiten en cijfers. 2018. URL: https://www.nierstichting.nl/leven-met-een-nierziekte/feiten-en-cijfers/ [accessed
2019-03-13] [WebCite Cache ID 76rB5QLX7]

26. Bettencourt-Silva JH, Clark J, Cooper CS, Mills R, Rayward-Smith VJ, de la Iglesia B. Building Data-Driven Pathways
From Routinely Collected Hospital Data: A Case Study on Prostate Cancer. JMIR Med Inform 2015 Jul 10;3(3):e26 [FREE
Full text] [doi: 10.2196/medinform.4221] [Medline: 26162314]

27. Oosterholt R, Simonse L, Boess S, Vehmeijer SBW. Designing a Care Pathway Model - A Case Study of the Outpatient
Total Hip Arthroplasty Care Pathway. Int J Integr Care 2017 Mar 09;17(1):2 [FREE Full text] [doi: 10.5334/ijic.2429]
[Medline: 29042844]

28. Vanhaecht K, Bollmann M, Bower K, Gallagher C, Gardini A, Guezo J, et al. Prevalence and use of clinical pathways in
23 countries – an international survey by the European Pathway Association. Journal of Integrated Care Pathways 2018
May 30;10(1):28-34 [FREE Full text] [doi: 10.1177/205343540601000106]

29. Cringles MC. Developing an integrated care pathway to manage cancer pain across primary, secondary and tertiary care.
Int J Palliat Nurs 2002 May;8(5):247-255 [FREE Full text] [doi: 10.12968/ijpn.2002.8.5.10372] [Medline: 12048508]

30. Hall J. A qualitative survey of staff responses to an integrated care pathway pilot study in a mental healthcare setting. NT
Research 2016 Aug 18;6(3):696-705 [FREE Full text] [doi: 10.1177/136140960100600309]

31. Rees G, Huby G, McDade L, McKechnie L. Joint working in community mental health teams: implementation of an
integrated care pathway. Health Soc Care Community 2004 Nov;12(6):527-536 [FREE Full text] [doi:
10.1111/j.1365-2524.2004.00523.x] [Medline: 15717899]

32. Patton MQ. Qualitative Research & Evaluation Methods. New York, NY: Sage Publications, Inc; 2002.
33. Suter WN. Qualitative data, analysis, and design. In: Introduction to Educational Research: A Critical Thinking Approach,

Second Edition. Thousand Oaks, CA: Sage Publications; 2012:366-367.
34. Visser FS, Stappers PJ, van der Lugt R, Sanders EB. Contextmapping: experiences from practice. CoDesign 2005

Apr;1(2):119-149 [FREE Full text] [doi: 10.1080/15710880500135987]
35. Creswell JW, Plano Clark VL. Designing And Conducting Mixed Methods Research. Thousand Oaks, CA: Sage Publications,

Inc; 2011.
36. TU Delft. Human Research Ethics. URL: https://www.tudelft.nl/over-tu-delft/strategie/strategiedocumenten-tu-delft/

integriteitsbeleid/human-research-ethics/ [accessed 2019-03-13] [WebCite Cache ID 76rCIGqTZ]
37. Sanders L, Stappers JP. Convivial Toolbox: Generative Research for the Front End of Design. Amsterdam, Netherlands:

BIS Publishers; 2012.
38. Patton MQ. Qualitative interviewing. In: Qualitative research & evaluation methods (3rd ed.). Thousand Oaks, CA: Sage

Publications; 2002:339-418.
39. Maxwell JA. Understanding and Validity in Qualitative Research. Harvard Educational Review 1992 Sep;62(3):279-301

[FREE Full text] [doi: 10.17763/haer.62.3.8323320856251826]
40. Denzin N. The Research Act: A Theoretical Introduction to Sociological Methods. New York, NY: McGraw-Hill; 1978.
41. Saldaña J. First cycle coding methods. In: The coding manual for qualitative researchers. London, UK: Sage Publications;

2012.
42. Miles MB, Huberman AM, Saldaña J. Research Design and Management. In: Qualitative Data Analysis: A Methods

Sourcebook. Thousand Oaks, CA: Sage Publications, Inc; 2013.
43. McKay DW, Godwin M, Chockalingam A. Practical advice for home blood pressure measurement. Can J Cardiol 2007

May 15;23(7):577-580 [FREE Full text] [Medline: 17534466]

Abbreviations
eHealth: electronic health
GP: general practitioner
HREC: Human Research Ethics Committee
ICT: information and communication technology

JMIR Cardio 2019 | vol. 3 | iss. 1 | e13048 | p. 11http://cardio.jmir.org/2019/1/e13048/
(page number not for citation purposes)

Geerse et alJMIR CARDIO

XSL•FO
RenderX

https://rivm.nl/Onderwerpen/K/Kosteneffectiviteit_van_preventie/Over_kosteneffectiviteit_en_preventie/Opbouw_interventies_literatuurdatabase/Wat_is_preventie
https://rivm.nl/Onderwerpen/K/Kosteneffectiviteit_van_preventie/Over_kosteneffectiviteit_en_preventie/Opbouw_interventies_literatuurdatabase/Wat_is_preventie
https://rivm.nl/Onderwerpen/K/Kosteneffectiviteit_van_preventie/Over_kosteneffectiviteit_en_preventie/Opbouw_interventies_literatuurdatabase/Wat_is_preventie
https://www.niddk.nih.gov/health-information/kidney-disease/high-blood-pressure
https://www.niddk.nih.gov/health-information/kidney-disease/high-blood-pressure
http://www.webcitation.org/

                                            76rAq46fK
http://medinform.jmir.org/2017/4/e41/
http://dx.doi.org/10.2196/medinform.6603
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29066424&dopt=Abstract
https://www.nierstichting.nl/leven-met-een-nierziekte/feiten-en-cijfers/
http://www.webcitation.org/

                                            76rB5QLX7
http://medinform.jmir.org/2015/3/e26/
http://medinform.jmir.org/2015/3/e26/
http://dx.doi.org/10.2196/medinform.4221
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26162314&dopt=Abstract
http://europepmc.org/abstract/MED/29042844
http://dx.doi.org/10.5334/ijic.2429
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29042844&dopt=Abstract
https://doi.org/10.1177/205343540601000106
http://dx.doi.org/10.1177/205343540601000106
https://doi.org/10.12968/ijpn.2002.8.5.10372
http://dx.doi.org/10.12968/ijpn.2002.8.5.10372
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12048508&dopt=Abstract
https://doi.org/10.1177/136140960100600309
http://dx.doi.org/10.1177/136140960100600309
https://doi.org/10.1111/j.1365-2524.2004.00523.x
http://dx.doi.org/10.1111/j.1365-2524.2004.00523.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15717899&dopt=Abstract
https://doi.org/10.1080/15710880500135987
http://dx.doi.org/10.1080/15710880500135987
https://www.tudelft.nl/over-tu-delft/strategie/strategiedocumenten-tu-delft/integriteitsbeleid/human-research-ethics/
https://www.tudelft.nl/over-tu-delft/strategie/strategiedocumenten-tu-delft/integriteitsbeleid/human-research-ethics/
http://www.webcitation.org/

                                            76rCIGqTZ
https://doi.org/10.17763/haer.62.3.8323320856251826
http://dx.doi.org/10.17763/haer.62.3.8323320856251826
http://europepmc.org/abstract/MED/17534466
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17534466&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


Edited by G Eysenbach; submitted 06.12.18; peer-reviewed by H Oh, S Zheng; comments to author 16.01.19; revised version received
30.01.19; accepted 03.02.19; published 03.05.19

Please cite as:
Geerse C, van Slobbe C, van Triet E, Simonse L
Design of a Care Pathway for Preventive Blood Pressure Monitoring: Qualitative Study
JMIR Cardio 2019;3(1):e13048
URL: http://cardio.jmir.org/2019/1/e13048/
doi: 10.2196/13048
PMID: 31758790

©Carlijn Geerse, Cher van Slobbe, Edda van Triet, Lianne Simonse. Originally published in JMIR Cardio (http://cardio.jmir.org),
03.05.2019. This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in JMIR Cardio, is properly cited. The complete bibliographic information, a link to
the original publication on http://cardio.jmir.org, as well as this copyright and license information must be included.

JMIR Cardio 2019 | vol. 3 | iss. 1 | e13048 | p. 12http://cardio.jmir.org/2019/1/e13048/
(page number not for citation purposes)

Geerse et alJMIR CARDIO

XSL•FO
RenderX

http://cardio.jmir.org/2019/1/e13048/
http://dx.doi.org/10.2196/13048
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31758790&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

