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Abstract

Background: eHealth technology can help patients with cardiovascular disease adopt and maintain a healthy lifestyle by
supporting self-management and offering guidance, coaching, and tailored information. However, to support patients over time,
eHealth needs to blend in with their needs, treatment, and daily lives. Just as needs can differ between patients, needs can change
within patients over time. To better adapt technology features to patients’ needs, it is necessary to account for these changes in
needs and contexts of use.

Objective: Thisstudy aimed to identify and monitor patients' needs for support from aweb-based health management platform
and how these needs change over time. It aimed to answer the following research questions: “How do novice and more advanced
users experience an online health management platform?’ “What user expectations support or hinder the adoption of an online
health management platform, from a user perspective?’ and “How does actual usage relate to user experiences and adoption?’

Methods: A mixed methods design was adopted. The first method involved 2 rounds of usability testing, followed by interviews,
with 10 patients at 0 months (round 1) and 12 patients at 6 months (round 2). In the second method, log data were collected to
describe the actua platform use.

Results: After starting cardiac rehabilitation, the platform was used frequently. The patients mentioned that they need to have
an incentive, set goals, self-monitor their health data, and feel empowered by the platform. However, soon after the rehabilitation
program stopped, use of the platform declined or patients even quit because of the lack of continued tailored or personalized
advice. The reward system motivated them to log data, but most participants indicated that being healthy should be the main
focus, not receiving gifts. A web-based platform is flexible, accessible, and does not have any obligations; however, it should be
implemented as an addition to regular care.

Conclusions: Although use of the platform declined in the longer term, patients quitting the technology did not directly indicate
that the technology was not functioning well or that patients no longer focused on achieving their values. The key to success
should not be user adherence to a platform but adherence to healthy lifestyle habits. Therefore, the implementation of eHealth
should include the transition to a stage where patients might no longer need support from atechnology platform to be independently
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and sustainably adherent to their healthy lifestyle habits. This emphasizestheimportance of conducting multi-iterative evaluations
to continuously monitor whether and how patients’ needs and contexts of use change over time. Future research should focus on
how this transition can be identified and monitored and how these insights can inform the design and implementation of the

technology.

(JMIR Cardio 2023;7:e43781) doi: 10.2196/43781
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Introduction

Background

Supporting patients with cardiovascular disease (CVD) in
adopting and maintaining a healthy lifestyle is a challenging
and ongoing process. A healthy lifestyleis often not limited to
one action or change but requires ongoing attention. eHealth
technology can help patientswith CVD intackling thischallenge
by supporting self-management and offering guidance, coaching,
and information. eHealth enables patientsto accesstheir health
data[1] and receive feedback on their behavior and health [2]
and provides tips and support to improve their health. These
insights and feedback increase the self-management ability of
patients[1], whichis necessary to adopt and maintain ahealthy
lifestyle even at home when cardiac rehabilitation has ended.
In addition, the possibility of sharing self-monitored data with
health care professionals provides more insights into patients
health than would be possible during a consultation [3], which
could result in more personalized treatment choices. However,
achieving long-lasting effects of eHealth is possible only if
patients (or users) feel engaged, and even if they do, it does not
mean that they are adherent [4,5]. To improve patients
engagement and adherence and thus be able to assist them over
time, the eHealth technology needs to blend in with their
treatment and daily lives[6-8]. Thisemphasizestheimportance
of intertwining implementation (to identify and tackle potential
challenges) within the devel opment of eHealth [9].

In this study, we focus on the user-centered development and
implementation of a particular web-based lifestyle platform:
the Vital1l0 Personal Hedth Platform (Vita10 PHP). This
platform aims to support patients with CV D with adopting and
maintaining ahealthy lifestylein their own home situation [10].
The theoretical framework behind the user-centered design
approach adopted in this study is the CeHRes Roadmap, a
holistic and participatory approach for eHealth development,
implementation, and evaluation [9]. This road map emphasizes
the importance of stakeholder involvement (eg, patients as
users), which includes the identification of their values and
needs and translation of these values to specific requirements
for the design of the eHealth technology. A key principle of the
CeHRes Roadmap is that user-centered design involves a
continuous, multi-iterative process of user evaluation rather
than a one-size-fits-all approach. In a previous study, we
identified the values of patients with CVD for support from a
web-based health management platform [6]. These values
(ranging from the need for security, support, and reduction in
anxiety to the need for the tailoring of treatment and
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personalized and accessible care) informed the devel opment of
the Vital10 PHP. Although all the (design) features of the
Vital10 PHP are based on these identified values, continued
monitoring among users during implementation is essential to
assess the extent to which the platform satisfies these values
[9]. Moreover, just as needs and preferences can differ between
patients, needs may vary within patients over time [6]. If we
want to better adapt technology featuresto the needs of patients,
we need to account for these changing preferences, needs, and
contexts of use. To account for such dynamics, a long-term
perspective on eHealth design, as indicated by the CeHRes
Roadmap, is preferred and will contribute to the likelihood of
sustainable implementation of the health management platforms.

Goal of This Study

Therefore, the aim of this study was to identify and monitor
patients needsfor support from aweb-based health management
platform and how these needs change over time. Compliant
with the CeHRes Roadmap, we investigated how the Vital 10
PHPfitspatients' rehabilitation goals and day-to-day activities.
We included user expectations and experiences and actual use
datato explain the implementation process of the platform from
auser perspective, asthe uptake and acceptance of the platform
are prerequisites for its implementation. In addition, we
considered the domains of the Nonadoption, Abandonment,
Scale-up, Spread, Sustainability (NASSS) framework to identify
potential factors impeding or facilitating the adoption and
continued use of the Vital10 PHP [11]. Although the NASSS
framework contains 7 domains in total, only the domains of
condition, technology, and adopter were considered relevant to
this study. However, in this study, we only included the
perspectives of patients (users) as adopters. The findings of our
study will provide input for platform redesign and
implementation strategiesfor lifestyle-supporting eHealth tools.
In addition, it will show how use patterns will develop over
time. We aimed to answer the following research questions:
“How do novice and more advanced users experience an online
health management platform?’ “What user expectations support
or hinder the adoption of an online heath management
platform?’ and “How does actual usage relate to user
experiences and adoption?”’

Methods

Study Design
This mixed methods study combined a 2-round usability study

with a log data analysis. The usability study consisted of 2
rounds of web-based usability tests with additional interviews,
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inspired by the NASSS framework [11]. The usability testswere
conducted using a scenario-based think-aloud method [12] and
were captured by video and audio recordings. The first round
was conducted before the participants used the Vita10 PHP
(O-month group), and the second round was conducted after
they used the Vital 10 PHP for 6 months (6-month group). The
first round was conducted between July and October 2020, and
the second round was conducted between April and May 2021.
Both usability roundswere held on the web via Microsoft Teams
(Microsoft Corp) because of COVID-19 restrictions. Conducting
2 different rounds of usability testing in distinct phases of
platform use and cardiac rehabilitation enabled us to identify
patients needs, expectations, and experiences and evaluate
whether and how these might change over time. In addition,
testing scenarios in 2 different rounds over time enabled us to
study the fulfillment of the needs of the patients both
prospectively and retrospectively becausein thefirst round, the
primary focus was on usability, whereas in the second round,
the focus was on engagement and adherence. |n addition, in the
second round, we included both patients who participated in
the first round and new patients. In this manner, the change in
participants’ experiences over 6 months (within person) was
captured, without the influence of atO (study of the O-month
group) assessment. The log data analysis was conducted with
a data set from the users of the Vital10 PHP from January 3,
2020, to March 15, 2021 (437 consecutive days). The log data
analysis enabled us to study the actual use patterns of the
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patients over time, which madeit possible to compare objective
use behavior with the users self-reported experiences and
intended use as envisioned by the Vital 10 PHP devel opers.

TheVital10 PHP

The usability tests were performed with the Vita10 PHP, a
platform developed to support patients with CVD during and
after cardiac rehabilitation [10]. The development of this
platform was initiated by the BENEFIT consortium, which
consists of researchers, cardiologists, general practitioners,
eHealth experts, and data scientists. The BENEFIT consortium
ams to create a national ecosystem with embedded
evidence-based interventions that promote a healthy lifestyle
and reward patientsfor taking actionsthat contributeto ahealthy
lifestyle [13]. The intended platform is currently hosted by
Vital1l0, an organization established by a team of
multidisciplinary information communication technology and
health care professionals who aim to support people with their
health [14]. The Vital10 PHP is a dynamic platform in which
both patients and health care providers (eg, cardiologist,
physiotherapist, dietician, and psychologist), aswell as several
nonmedical stakeholders such as intervention providers (eg,
quit smoking program providers and personal trainers) and
loyalty partners (eg, those who provide discount on products),
areinvolved. See Figure 1 for ascreenshot of the Vital 10 PHP's
dashboard. Additional screenshots of the Vitall0 PHP are
presented in Multimedia Appendix 1.

Figure 1. Screenshot of the dashboard of the Vital 10 Personal Health Platform.

A4

Vital10®

BENEFIT
iy

The dashboard displaysthe menu on theleft hand (in blue). The
green (Action meter), orange (Lifestyle Score), and blue
(V-points) blocks are lifestyle modules with the patient’s data.
“Activities’ shows tasks that the patients have to do on the
platform and reminders of visits to health care professionals.
“Advices’ shows automatically generated advice or personal
feedback from a linked professional based on the health- and
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lifestyle-related data. In the blue border on the right site, chat
windows with health care workers (eg, their lifestyle coach) are

displayed.
Several persuasive featuresfrom the Persuasive Systems Design
model [15] were added to the design of the Vital10 PHP (eg,

self-monitoring of data, rewards, reminders, and suggestions)
to make it more appealing to users and motivate them to improve
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their lifestyle. In addition, several evidence-based interventions
to promote a healthy lifestyle are embedded in the platform.
The platform includes different modul es, such asweight, blood
pressure, alcohol, stress, sleep, and physical activity. The
platform is characterized by the provision of rewardsto patients
for taking actions that contribute to a healthier lifestyle [13].
For example, patients set goals to improve their lifestyle (eg,
focusing on increasing physical activity levels or aiming for a
healthier diet), and they can log their health data (eg, weight
and blood pressure) and behavioral data (eg, step count and
daily food intake). Every time patients set goals and log their
data, they receive points. Saved points can be used in a web
shop to buy health-stimulating products (eg, diet and lifestyle
books and a heart rate monitor) aswell as luxury products (eg,
hotel trips). In addition, the Vital 10 PHP provides features that
support patients motivation (eg, goal feedback and reminder
messages) and provides an overview of medical and lifestyle
information. For example, when patients set goalsand log data,
the Vital1l0 PHP automatically provides feedback on their
progress and offers advice. The automatically generated
feedback isbased on the cutoff val ues predetermined by Vital 10,
based on clinical practice guidelines for cardiac health care.
The Vital10 PHP also provides a to-do list with tasks to be
performed on the platform and an overview of their historical
and future medical appointments. In addition, patients can reach
out to areal-life coach to ask questions and for advice via the
chat function and video consultation.

Ethics Approval

The University of Twente's Ethical Committee from the Faculty
of Behavioural, Management and Socia Sciences (BCE200180)
approved this study.

Consent to Participate

The participants were informed of the voluntary nature of their
participation, and confidentiality was guaranteed. All
participants verbally provided consent for participation in a
voice recording before the start of the usability session.

Web-Based Usability Tests With Interviews

Participants

Two rounds of usability testing were conducted with patients
with CVD. In the first round, patients who had just started or
were about to start cardiac rehabilitation and, therefore, had
been recently introduced to the Vital10 PHP were included. In
the second round, patients with CVD who had started cardiac
rehabilitation in the past 6 months and had used the Vital10
PHP during their rehabilitation process were included. For both
rounds, participants were recruited via convenience sampling
from Vital 10 users. Participantsin thefirst round who indicated
willingness to participate in future research were approached
first. Overall, 40% (4/10) of participants took part in both
rounds, whereas most participants (4/12, 33%) were included
only inround 1 or 2.

Procedure

In the first round, the patients who underwent cardiac
rehabilitation at Vital 10 were sent digital surveys (“V-chegs’)
within the Vital 10 PHP, conforming to the Vital 10 procedure.

https://cardio.jmir.org/2023/1/e43781
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In these surveys, their Vital10 coach added the question of
whether the patients were willing to be contacted about
participation in a research study. If the patients agreed, their
Vital 10 coach provided the researcherswith the patients’ contact
details, and they were contacted by a researcher (BEB) via
telephone. In this call, the nature and aims of the study were
explained, and if the patients agreed to participate, web-based
appointmentswere scheduled. For the second round, the Vital 10
coach added the question of whether the patients were willing
to be contacted about participation in this study in the V-cheq
that the patientshad tofill in at that particular moment of cardiac
rehabilitation, conforming to the Vital 10 procedure. Establishing
contact and scheduling web-based appointments were similar
to the first round and were done by another researcher (CS).

Both rounds of usability testing took place on the web via
Microsoft Teams because of the COVID-19 restrictions that
were in force. For both rounds, the same usability test and
interview protocols were used. During the digital meeting, the
participants provided verbal informed consent after the recording
was initiated by the researcher. After the recording started, the
patients were asked in the first part of the meeting to provide
information on their demographic characteristics, digital skills,
and cardiac health if they were willing to.

In the second part (usability session), several core functions of
the Vital1l0 PHP were evaluated by the participants using
scenarios. The scenarios were determined based on the Vital 10
PHP Patient Journey (including intended use of the platform),
which was developed during brainstorm sessions of the
BENEFIT research group and based on adherence and log data
literature [16], focusing beyond general use belief of “moreis
better” In fact, amore realistic use of the PHP was formulated,
considering rehabilitation goals as well as accounting for
personal use preferences and personal needs, among other
things. For example, the participants were asked to fill in some
of the provided V-chegs, set goals, log (fictive) health data,
view their (fictive) progress, and view some of the provided
feedback and advice, which were generated automatically by
the Vitall0 PHP based on the self-monitored data See
Multimedia Appendix 2 for an overview of the scenarios. During
the scenarios, the researchers intervened as little as possible
because the participants had to show how they would navigate
the platform by themselves. They were prompted to think aloud
[12]. They could log in via newly made accounts of fictitious
usersduring the test so that they did not have to show their own
(medical) data and goals on the Vital 10 platform.

In the third part (interview questions), the patients were asked
about the uptake and use of the Vital 10 PHP in their daily lives.
For example, they were asked when the Vital 10 PHP should be
introduced to inexperienced users, whether informal caregivers
should be involved, how they perceive the role of health care
professionals within the Vital10 PHP, and what they need to
achieve their healthy lifestyle goals in their daily life. After
closing theinterview, the recording was stopped. Subsequently,
the patients were mailed a gift certificate via post to thank them
for participating. See Multimedia Appendix 2 for an overview
of theinterview scheme.
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Data Analysis

After the usability and interview sessions in round 1, the
recordings of the usability sessions were pseudonymized and
stored in asecure dataserver at the University of Twente. These
data were accessible only to the researchers involved. The
recordings of 3 participants from round 1 were not stored
correctly owing to technical errors; therefore, these patients
were excluded from the study (round 1 participants 4, 7, and
12). The recordings were transcribed verbatim, and all the
transcripts were analyzed by BEB to identify fragments about
experiences with the Vital0 PHP and the needs and
requirements for the design and implementation of eHealth
technology. Relevant fragments were labeled with the main
codes“ experiences,” “design,” and “implementation” in Atlasti
(version 9, ATLAS.tI Scientific Software Devel opment GmbH)
[17]. Thefragmentswithin the main codeswere analyzed axialy
tolink fragmentsto each other and create new subcodes within
each main code. The analysis of the first round was performed
by BEB before the analysis of the second round. The coding
scheme of thefirst round was revised several timesby BEB and
Jw, and the fragments were reread and recoded if necessary.
This coding scheme was also used as a foundation for the
extraction of datafrom the second round. In the second round,
datawere analyzed by BEB and CS similarly to how datawere
analyzed in the first round. The coding scheme of the second
round was revised several times by BEB, CS, and JW, and the
fragments were reread and recoded if necessary.

Log Data Analysis

Data Set

This study used a secondary set of data collected before the
beginning of the study (from January 3, 2020, to March 15,
2021; 437 days). All users were invited by their health care
professionals to use the Vital10 PHP after they experienced a

Table 1. Variablesfor log dataanalysis.
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cardiovascular event. The usershad to agree to theterms of use,
which included the guarantee that anonymized log data would
be used only for research purposes, beforethey could first access
the platform. These log data do not include any demographic
or medical data but solely use-related data.

Data Analysis

The data set was prepared and analyzed using R (R Foundation
for Statistical Computing, version 1.3.1056). The origina
variables were timestamp, user 1D, http method, and apicall.
Sessions of use were created when a session lasted for at least
60 seconds. After 30 minutes of inactivity, anew session began.
Thefollowing new variableswere created: session number, total
sessions, total time used, days between sessions, lapse, session
length, mean total days used, and platform component. See
Table 1 for an overview of the variables.

For descriptive analysis, only long-time users were considered.
Research shows that many users stop using eHealth within 3
weeks [18]. Any user who used it for >3 weeks was either
adherent or nonadherent. To be defined as adherent, we needed
a definition for intended use. Members of the BENEFIT
consortium envisioned this as follows: minimum of both once
per week log-in and filling in the vitality score. Thiswas defined
by the BENEFIT project team in a brainstorming session, and
based on earlier studiesin the area of intended use and adherence
[16] and the research team’s assessment of the platform and
rehabilitation goals. Every user can have some lapse in
adherence, as thisis common [19]. Therefore, not every user
who has 1 lapseislabeled as nonadherent. Users who (1) have
too many lapses, relative to their total time using the platform;
(2) have 4 weeks of nonuse; or (3) stop using the platform
qualify as nonadherent. Consequently, users to whom none of
these variables apply are considered adherent. In Table 2, the
operationalization of adherence variablesis summarized.

Variable Explanation

Timestamp Date and time

User ID Unique user ID

http method GET?for receiving information from the platform and POST b for posting information on the platform
Apical The activity performed

Session number Count of sessionsfor a user

Total sessions Maximum number of sessions a user performed on the platform
Total time used Total number of days of using the platform

Day's between sessions Number of days between 2 sessions

Lapse Gap of >7 days between sessions

Session length The length of a session in minutes

Mean of total days between sessions
using the platform

Platform component
the advice

The sum of days between sessions divided by session number, which indicatesthe averagetimein days between

Indicates whether a platform component was used; for example, “Advice’ =yes explains that the user did use

8GET: an action performed by the user on the platform to receive information from the platform.
PPOST: an action performed by the user on the platform to post or upload information on the platform.
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Variable Operationalization

4weeksof nonuse «  Gap of >28 days between sessions

Too many lapses

The total number of lapsesis higher than allowed for the “total time used” based on the following formula: “total time

used”?0.034< “lapse”; 0.034 means that one lapse is allowed every 30 days (1 month)

«  Too many lapses = 0.034 total time used<lapse

Stopped using .
(1 year)

The last “timestamp” is earlier than February 15, 2021, (4 weeks before the end of the log data) or “total time used” <364

@0nly one of the variables must be true to be labeled as nonadherent.

Results

Usability Testsand I nterviews
First-Round Sample (0 Months)

Participants

Intotal, 10 participantswereincluded at O months. The sample
comprised 80% (8/10) of males. The mean age of the patients
was 62 (range 48-76) years. The most reported cardiovascular
condition was myocardial infarction. The participants reported

Table 3. Characteristics of the participant sample at 0 months.

that they started to improve their lifestyle after the cardiac
incident by focusing on maintaining a healthier diet and
increasing their physical activity. However, some of them
mentioned that they already focused on a hedthy lifestyle
(mainly diet and physical activity) beforethe cardiac event. The
participants wished to return to the life they had before the event
and wanted their anxiety and insecurity about their health
condition to be taken away. For example, they indicated astrong
fedling of insecurity about their health after they were discharged
from the hospital. An overview of the participant characteristics
ispresented in Table 3.

Participant number Sex Age (years) Cardiovascular condition
Participant 1 Mae 48 Heart surgery

Participant 2 Mae 62 Heart surgery

Participant 3 Mae 66 Aorta aneurysm
Participant 5 Mae 63 Myocardia infarction
Participant 6 Mae 70 Arrhythmia

Participant 8 Mae 52 Congestive heart failure
Participant 9 Female 76 Myocardia infarction
Participant 10 Mae 72 Congenital heart defect
Participant 11 Female DNS? Myocardial infarction with complications (cardiac arrest or arterial bleeding)
Participant 13 Male 52 Myocardial infarction

3DNS: did not state.

Expectations and Experiencesat 0 Months

The 0-month usability test showed that half of the participants
(5/10, 50%) had not started using the platform. They had filled
in afew introduction questionnaires, for example, but they did
not start exploring the platform by themselves. These
participants indicated that they had no need for technological
support to monitor their data. The indicated reasons were, for
example, that they thought that they already had a healthy
lifestyle or that they did not feel comfortable using technology.
Others indicated that they were open to being supported by
technology. In general, the participants stated that support by
a technological platform does not have any obligation and is
flexible, which they appreciated because it makes the platform
accessible for them:

https://cardio.jmir.org/2023/1/e43781
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[Researcher: How desirable is it for you to be
supported by a platforminstead of a real person?] It
is easier. [Researcher: Easier, because?] Because
you can useit if you feel like it and want to make time
for it. If you are confronted with a real person, then
you must make all kinds of agreements, all kinds of
obligations, and yes...I hate all kind of obligations. |
like that | can use the platform whenever | want.
[Participant 6]
During the scenarios, the participants noticed that it was
interesting to monitor their own health data and view their
progress. It was indicated that watching their progress would
motivate them to adopt or maintain a healthy behavior:

It gives stimulation when you seeit descend, theline,
which gives extra motivation [Participant 1]
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In addition, they were positive about the possibility of revising
older data and advice, and they appreciated that all their data,
appointments, and to-doswere accessible on one page. However,
the participantsindicated that it isimportant for the platform to
useall health datawhen providing feedback (eg, historical data).
At that moment, they indicated that they only received feedback
from the platform on a snapshot of data and that the platform
did not consider the progress since the last logged data when
providing feedback to the user:

Below you can see all the advice that is currently
provided on your input. | have the idea that it is just
a snapshot, that advice, and that it does not revise
the data history [..] For example, alcohol
consumption: every now and then during the week |
drink some glasses, but in the weekend, | fill in zero
glasses. And then you see ‘congratulations, you're
doing well, you didn’t drink alcohol! Then | think,
hey, it does not look at the history of the past few
days... [Participant 10]

Therewere contradictory attitudestoward the use of reminders.
It was mentioned that the frequency of receiving reminderswas
annoying or overwhelming, whereas others indicated that it
helped them with remembering what still needed to be done
(eg, daily tasks).

Needs and Requirementsfor Support From a Health
Management Platform

During theinterview sessions, several possibilities of what could
be provided on the platform were discussed. For example, the
participants wished to have an incentive (* a stick behind the
door”) to monitor their data, and they appreciated the option to
set goals on the platform:

It gives you an overview, but it isalso a big incentive

to keep measuring your health. Rehabilitation is not

just training. [Participant 5]
A reward system, such as that provided on the Vital10 PHP,
was generally considered undesirable or unnecessary by the
participants. They stated that gaining or regaining their health
was their aim, not receiving rewards. One of the participants
alsoindicated that the platform should provide fitness exercises
or other tipsfor physical activity for this specific patient group.
In addition, the participants preferred personalized advice. For
example, although a participant had already lost considerable
weight, he or she was still too heavy. Therefore, the platform
provided the feedback that this person should lose weight. This
was very demotivating for the participant because he or shewas
already trying hard, and it would have been appreciated if the
progress he or she made was also reviewed and mentioned.

W, you know...at some point you had a heart attack
and then you are sent home. And then you receive
rehabilitation guidance, because you must start
exercising again and regain confidence. So, then | do
not pay attention to getting gifts. | think those goals,
my health goals are sufficient for me to be motivated
to start, do you understand? [Participant 5]

The participants indicated their need for visualization of their
data. Insight into their own data and progress was experienced

https://cardio.jmir.org/2023/1/e43781
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as an added value. For example, the use of colors or graphs
makes it immediately clear what the current health status is.
However, it was also noted that this could be confrontational .
The advice the platform provides based on health data was
interesting for some participants, whereas others mentioned that
it was patronizing and that they did not need advice from a
platform or person other than their health care professional:

I clicked once on it [Provided advice] and it was a
bit patronizing. And very brief, considerably basic
information. [Participant 3]

The participants appreciated that the platform provided
additional information about their disease and how to change
their lifestyle. They indicated that sometimes, therewasnotime
to discuss this with their health care professionals during
appointments or that they were afraid to ask questions:

[ Researcher: What do you think about this kind of
information being here?] Itisincredibly wise, because
people see upper and lower blood pressure...usually,
you have to be quiet during the doctor’s examination
and then you do not ask what those different things
are. S0, | likethat it is explained in here [Participant
10]

The participants indicated needing reliable information on the
platform or a reference to another reliable source. It was
mentioned that the information provided should be concise
because an overload of information can be overwhelming. In
addition to the information in the text, they also wished to have
direct and personal contact, for example, for asking questions
without urgency.

The participants mentioned that it was not clear what role health
care professionals play on the platform. They indicated that
they wanted their health data on the platform to be visible to
health care professionals. They thought that it would be useful
if they can show their logged data to, for example, their
cardiologist during appointments. However, it was aso
mentioned that the participants did not feel comfortable with
sharing health data via technol ogy, but they suggested that they
could show their data easily to their health care professional if
they could print an overview of their progress. These participants
appreciated logging data such as body weight and blood pressure
on the platform but did not want all their medical history to be
shown (such as prescribed medication, medical incidents, and
previous appointments). In addition, they expected health care
professionals to contact them after their logged data becomes
“red” (eg, if high blood pressure is too high, the module will
be colored red) or for the platform to automatically alert the
health care professional in such a case:

There should be a notification system that if, for
example, your blood pressureisan increasing pattern,
then the cardiologist receives automatically a
notification with “ that patient is not doing so well”
[Participant 8]
Needs and Requirementsfor the Adoption of a Health
Management Platform

Several other needs and requirements were indicated to help
patients adopt the platformin their daily lives. The participants
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mentioned that they need the platform to be introduced and
explained to inexperienced users while they are till in the
hospital (before discharge). It should then be clarified for how
long the use of the platformis expected and what the intended
useis. They indicated that the strategy of implementation should
be tailored to different target groups because different patients
might have different digital skills. For example, the participants
indicated that they feel uncomfortablewith only digital support
and preferred a combination of digital support and rea-life
support:

There is a distinction between the younger,
middle-aged, and older patients. | can imagine that
there are some older people who have a little more
trouble using a platform, and there will be, for
example, a little more guidance desired. [Participant
1]
A combination of support by health care professionals and a
technological platformis appreciated because thisis perceived
as a more personal approach. In addition, the participants
thought that an app would fit better in their daily life than aweb

Table 4. Characteristics of the participant sample at 6 months.

Bente et d

page. They aso preferred to connect measuring equipment (eg,
Fitbit [Fitbit Inc] and iWatch [Apple Inc]) to the platform to
automatically monitor data. The participantsindicated that they
did not need their family or friends to be involved on the
platform.

Second-Round Sample (6 Months)

Participants

In total, 12 participants were included at 6 months. The study
sample comprised 92% (11/12) of males. The mean age of the
patients was 59 (range 48-74) years. The most reported
cardiovascular conditions were myocardia infarction and
cardiomyopathy. All the participants reported that they started
improving their lifestyle after the cardiac incident by increasing
their physical activity and mainly by focusing on a healthier
diet, for example, eating less salt, unhealthy fats, and red meat
and consuming more fruit and vegetables. In addition, the
participants mentioned that they al so focused on reducing stress
(factors), increasing their quality of deep, lowering their alcohol
consumption, and maintaining a healthy weight. An overview
of the participant characteristicsis presented in Table 4.

Participant number Sex Age Cardiovascular condition

Participant 1 Female DNS? Congenital heart defect

Participant 2° Male 63 Heart surgery

Participant 3p Male 64 Myocardial infarction (2 times)

Participant 4 Male 66 Myocardial infarction (3 times)

Participant 5 Male 63 Heart surgery

Participant &P Male 49 Heart surgery

Participant 7° Mae 58 Myocardial infarction

Participant 8 Male 74 Preventive vascular surgery + stent

Participant 9 Male 48 Myocardial infarction with complication (cardiac arrest)
Participant 10 Mae 48 Cardiomyopathy

Participant 11 Male 64 Cardiomyopathy and multiple myocardial infarctions
Participant 12 Male 52 Inherited cardiac conditions and angina pectoris

8DNS: did not state.
PThese participants were a so included in the round 1 sample (O months).

Expectations and Experiencesat 6 Months

After using the platform for multiple months, the participants
stated that it was motivating and easy to log data. The colors
and signs provided a direct and clear overview of data (Figure
1). Tracking data and progress stimulated and motivated the
participants, and setting goals made them more aware of the
focus on their lifestyle. However, the participants mentioned
that it was a challenge to get all the lifestyle values on the
dashboard to turn “green” (eg, in case of a healthy weight or
blood pressure, the module will become green). The chat iseasy
and accessible for quick contact with ahealth care professional,
although some participants preferred personal contact. However,
the reward system was not valuable to most participants. They

https://cardio.jmir.org/2023/1/e43781

indicated that rewards motivated them to log data, but most
participants mentioned that they must beintrinsically motivated
to improve their health, not to gain rewards. In addition, some
advice and information on the platform were impersona or
basic, which gave the participants a bad feeling. It was aso
noted that there was a lack of support at the beginning of their
use of the system, which was demoativating for them:

Then | get the feeling that it is a general story and
not specifically intended for you. [Participant 6]
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Needs and Requirementsfor Support From a Health
Management Platform

A platform should have acalmand consistent appearance, and
features should be prominently placed and easy to find. In
addition, the participants wanted the option to save interim data
while logging, performing tasks, or filling in questionnaires.
They also preferred to review and adjust their data after saving
it. They indicated that setting goals helps them improve their
lifestyle step by step. It was mentioned that they would prefer
it if they could set several goals at the same moment, for
example, not only diet-related goals but also exercise and quit
smoking goals. They wanted the platform to provideinformation
about a healthy lifestyle. They needed an incentive (“a stick
behind the door”) to adopt and maintain new, healthy behaviors.
In addition, they mentioned that they wished to have
peer-contact on the platform:

| would not be into having contact with other heart
patients because treatment and recovery greatly differ
between conditions. It would beinteresting though to
read about how other patients deal with experiences
of limitations or changesin lifestyle. [Participant 5]

The provided information should be complete, correct, and
personalized to the user’s needs and interests. The participants
noticed that the current information and advice were not
applicable to them. They indicated that they will be more
motivated to use the platform if the information and advice
were applicable and reliable. In addition, they indicated that
the information was not inspiring:

| also kept track of my data for a while, but that slowly
stopped because | was not necessarily happy with all
the advice | received, or just the advices | did not
receive, so that’s why. [Participant 9]

The participants indicated their wish for feedback not only on
self-monitored data but also on their activities. This was
especialy true during the COVID-19 pandemic (because of the
lockdown, there was no real-life physical activity rehabilitation)
when the participants missed receiving feedback on their
physical performance, and they needed some reassurance about
what their body was capable of doing.

The participants needed an overview of all their medical health
data. Although it was mentioned that acommercial platformis
not the right place for saving medical data, most participants
indicated that they wanted to exchange data with health care
professionals. Some want to make their data accessible for the
health care professional on the platform, whereas otherswished
to show their logged data on the platform by themselves during
appointments:

Wl it is useful if all medical data is put together,
but | do not know If this platform is the right place.
| do not know whether a commercial organization
such as | see this [Vital10 PHP]...whether | would
consider that as the right place. | would prefer to
have that at for example my general practitioner or
the hospital. [Participant 9]

https://cardio.jmir.org/2023/1/e43781

Bente et d

Needs and Requirementsfor the Adoption of a Health
Management Platform

The Vitall0 PHP participants indicated that one of the
requirements for the adoption of the platform is that it should
be introduced and explained before their discharge from the
hospital or at the start of the (live) cardiac rehabilitation:

Nowadays you are no longer in the hospital for ten
days, before you know it you are home again. And
then? Thenit isespecially useful if you get it fromthe
hospital, go look for it, you are working on it, you
can give it a place, you can describeit in your goal,
so you can look back on what did | do wrong. Of
course, it does not have to, it can also just be a
physical thing. You will be helped a bit with that and
triggered to think about it, but you can also do
something with it. Otherwise, | will come home and
then there will be nothing, yes, continue to live
happily, but at least that is what | experienced from
cheerfully to live on, there are still some steps needed.
[Participant 3]
They suggested this timing of introduction because they
mentioned that it was important that patients or users be
informed in person about the platform and have the possibility
of asking questions or receiving help while using it. For less
digitally skilled participants, it was difficult to understand how
to use the platform or what was expected from them. Moreover,
the participants indicated that the platform should be provided
in addition to usual cardiac care. They mentioned that the
platform supports them, but they wished that it be implemented
not only as an addition to cardiac rehabilitation but also as an
addition to regular (cardiac) care. It should support them but
should not replace usual care or personal contact with health
care professionals.

The participants indicated that it was irritating that it was not
clear whether the platform could interoperate with other
measurement equipment, such as Fitbit or iWatch. They were
bothered by the fact that they had to log the data manually on
the platform and preferred an automatic synchronization of these
data. In addition, the participants indicated that they need to
receive triggers for using the platform. The current reminders
sent by the Vital0 PHP were helpful for some of the
participants, although others thought that these were irritating
and would like the possibility of changing the settings related
to the frequency of receiving reminders:

| think it [Vital10 PHP] should trigger usage...The
rehabilitation trajectory is 6 weeks, and the platform
could for example after 10 or 12 weeks send you a
notification asking: “ How are you now?” Or not even
a question, but just a notification which triggers you
to look at the platform and fill in some data. The
trajectory stops after 6 weeks, period. Then you must
doit by yourself. That istrue, but | till have questions
after 10 weeks... [Participant 3]
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Log Data Analysis

Use Statistics

A total of 762 users were invited to use the platform. Of these,
69.6% (506/762) of users were long-term users (>3 weeks of
use) and were thus included in the analysis. In total, 10,285
sessionswere performed, of which 9606 (93.4%) sessionswere
performed by nonadherent users. On average, it took the users

Table 5. Genera use statistics by long-term users (n=506).

Bente et d

14 minutes per session. This average session length decreased
from 37.6 minutes for the first session to 11.5 minutes for the
eighth session and beyond. Half of the users (300/506, 59.2%)
quit using the platform during the first 11 sessions. Over 49%
of the users had atotal number of sessionsthat represent at least
1 session per week. The platform was most used between 9 AM
to 12 PM, with an average gap of 6.5 daysbetween the ons.
Table 5 provides an overview of the general use statistics.

Average Range
Number of sessions 192 2-283
Session length (minutes) 142 1-241
First session length (minutes) 37.62 1-241
Length of the eighth session and beyond (minutes) 11.52 1-113
Total time used (days) 1002 21-381
Lapses 2.7 0-15
Mean total days used 110 21-392

3Variables are averages.

Long-term Use Pattern of the Vital10 PHP

Over the entire study period (437 consecutive days from January
3, 2020, to March 15, 2021), each patient visited the Vital10

PHP an average of 19 times, for approximately 110 days (range
21-381 days). An overall declinein use was observed over time
(Figure 2). Most sessionswere performed by nonadherent users,
who make up 93.4% (n=712) of all users.

Figure 2. Long-term use of the Vital 10 Personal Health Platform by al the included users.
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Long-term Use Pattern of the Components of the Vital 10
PHP

The platform consists of different components. Table 6 shows
the different components and reports the number of users who
used these components at |east once.

https://cardio.jmir.org/2023/1/e43781
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Nonadherent users

Figure 3 displays the long-term use patterns of the different
Vital10 PHP components for al the included users. The
components “Advice” and “Indicator” were used the most by
both adherent and nonadherent users, followed by “V-cheq”
and “Health.” “Care doc” and “resources’ were used rarely or
not at all used by both groups.
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Table 6. Platform component use.

Total number of users who visited the component at least once, n (%) If yes, the percentage of sessions the component was used in

Yes No
Advice 506 (100) 0(0) 98.2
Challenge® 452 (89.3) 54 (10.7) 9.2
Mission® 408 (80.6) 98 (19.4) 22.9
Health? 331 (65.4) 175 (34.6) 56.4
Record® 322 (63.6) 184 (36.4) 115
History® 432 (85.4) 74 (14.6) 215
Caredoc®  233(46) 273 (54) 6.8
Indicatord 506 (100) 0(0) 96.4
Informationd 267 (52.8) 239 (47.2) 10.8
Resources 13(2.6) 493 (97.4) 0.3
Reminders 200 (39.5) 306 (60.5) 18.3
V-cheq 499 (98.6) 7(1.49) 47.6

8Challenge and mission refer to goal setting.

PHealth refers to self-monitori ng.

CRecord, history, and care doc refer to medical records.
Yindicator and information refer to information.

Figure 3. Long-term use of the different components of the Vital 10 Personal Health Platform by all the included users.
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Discussion

Principal Findings

Theaim of this study wastoidentify and monitor patients’ needs
for support from aweb-based health management platform and
how these needs change over time. On the basis of these
findings, we can conclude that after the start of cardiac
rehabilitation, a health management platform can support
patients with CVD in adopting and maintaining a healthy
lifestyle by helping them self-monitor data, watching their
progress, and be (kept) motivated and reminding of their
personal goals. The lack of continued tailored or personalized
advice 6 months after cardiac rehabilitation made the platform
appear less useful to patients. We noted that most patientseasily
learned how to use the platform and were interested and
motivated by logging their data and viewing their progress.
After months of using the platform, patients learned and
understood how to use the functions on the platform; None of
the usability issues hindered them gravely, nor were they a
reason to quit using the system. However, soon after the cardiac
rehabilitation program stopped (after approximately 3 months),
the use of the platform declined, or patients even quit. Earlier
studies showed a similar decline in adherence to supporting
technologies in cardiac rehabilitation during the first 3 to 6
months [20,21], and approximately 90% of the patients quit
using the technology within ayear [22]. However, other studies
that used eHealth asfollow-up after regular cardiac rehabilitation
(eg, with features such as reminders and a personal approach)
showed positive effects on adherence to the technology [23-25].

An interesting finding of this study pertains to the incentive
system included in the Vital10 PHP, which aims to motivate
patients to achieve their goals. The need for “having a stick
behind the door,” an overview of persona health data, and
receiving personalized care were earlier identified as valuesfor
patientswith CVD [6]. Moreover, in earlier research within the
BENEFIT consortium [26], patientsindicated that they want to
be extrinsically motivated (eg, with rewards) to accomplish
goals. Providing feedback and a personalized approach seem
to have a positive effect on adherence [27-29], and our study
confirms that a lack of personalization discourages the use of
the platform. However, in contrast to earlier findings, our study
showed that a reward system is generaly not regarded as
valuable by patients. In the current version of the Vital10 PHP,
most of the implemented rewards were luxury items (eg,
handbags and discounts for holiday trips). However, these
incentives seemed inappropriate to the patients. Theseincentives
were insufficiently linked to the core value of regaining health.
However, we can confirm that patients need a positive trigger
or reward because they claimed that their reward was becoming
healthy again. In this sense, the regained health that they
experience is the positive trigger or reward. This finding
provides the insight that patients may initially have a need for
extrinsic motivation in the short term; however, in thelong term,
a shift to focusing on intrinsic motivation is needed to support
them. Nevertheless, becoming healthy again is a long-term
effect, and alack of short-term effects can demotivate patients
[30-32]. Therefore, it is recommendable to focus on
health-related rewards (eg, products in the web shop) to
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contributeto positive health-related changes (promote a healthy
lifestyle). Earlier research showed that using eHealth can
improve levels of confidence and self-efficacy in a brief time
track in comparison with usual rehabilitation programs[23,33].

Most Vital10 PHP users did not use the platform as intended
by the BENEFIT research group. However, this does not
necessarily mean that the users did not benefit from the platform.
The study showed that patients visit the platform and perform
the tasks that are assigned to them. However, as soon as the
coaching support stops and the patient has to continue
independently (eg, use the functions by themselves and seek
support by themselves), the platform use declines. We question
whether it is a negative outcome that patients quit using the
platform at a certain moment. Quitting the platform does not
directly mean that the platform is not functioning well or that
patients no longer focus on lifestyle improvement. However, it
provides insight into the extent to which patients need support
at this stage of improving and maintaining their lifestyle. For
example, if patients quit using the platform, it could be possible
that the platform was successful in providing the support the
patients needed to acquire the skills necessary to improve and
maintain ahealthy lifestyle and is, therefore, no longer needed.
By contrast, although patients might think that they no longer
need technological support, previous research shows that a
sustainable change in (health) behavior after implementing
interventions is limited [34,35]. In the latter case, quitting the
platform would be a negative result because it would mean that
the platform was not successful (yet) in teaching the patient
how to maintain their changed behavior. Therefore, more
extensive research is needed into how health and health
behaviors change after cardiac rehabilitation with the help of
the platform. Future research should identify whether patients
who discontinued using the platform were, indeed, capable of
maintaining a healthy behavior themselves or whether they
missed a personal component or supporting guidance in the
longer term.

Recommendations

Currently, we see that the focus of researchers, developers, and
health care institutions is on building a guiding and supportive
relationship with patients and on encouraging patientsto sustain
the use eHealth technologies to improve their health. However,
it should be kept in mind that the key to success should not be
user adherence to an eHealth technology but adherence to
healthy lifestyle habits. Therefore, we recommend not focusing
on improving adherence to eHealth asagoal initself but rather
focusing on fulfilling the patients’ values: achieving a healthier
lifestyle in real life. eHealth is not a stand-alone support but
should be integrated into daily life and treatment processes.
Therefore, “ off-boarding” from aplatform should be encouraged
if it hel ps patientsindependently and sustainably adhereto their
healthy lifestyle habits. In this regard, eHealth can still play a
role in the patients’ lives as (back-up) support, especialy in
cases of relapse or health-related questions, with a focus on
helping the participants live healthier lives and making them
aware of the products and servicesin the neighborhood that can
support them.
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Consequently, if we assume that this “off-boarding” is a
transition from needing support from an eHealth technology to
using the technology as a back-up, how will we be able to
identify or monitor this transition? What will happen to the
patients after this transition? Will they no longer identify
themselves as patients? How and to what extent can or should
we (still) support them? In particular, less is known about how
technology can support patientsin thistransition from short-term
lifestyle changesto long-term maintenance[3]. We suggest that
future research focus on this“ off-boarding” transition and how
the insights derived in this regard can be taken into account in
the design and implementation of an eHealth technology. In
addition, use patterns provide insight into which content or
functionalities of an eHealth technology are used and could,
therefore, identify when, and to what extent, patients' needs are
fulfilled. From a methodological perspective, it is interesting
to note that this study included a mix of participants who took
part in only the O-month or the 6-month iteration as well as
participants who took part in both iterations. It remains to be
tested in future research what sampling approach best suits a
multi-iterative user evaluation.

We want to emphasize the importance of conducting
multi-iterative user evaluations that conform to the CeHRes
Roadmap. It enabled usto identify changesin the users’ needs
and contexts of use, and continuously evaluating the eHealth
technology enabled usto respond to these changesin the design
or redesign and implementation of the technology. The NASSS
framework is complementary to this because it provides
guidance on what aspects need to be considered for successful
implementation. Thus, the NASSS framework helps focus on
what should be done, whereas the CeHRes Roadmap defines
how, when, and where. However, in this study, we focused on
devel opment and implementation from an end-user perspective.
eHealthisnot astand-alonetool, and itsintegration within daily
life and health care will involve multiple stakeholders other
than patients as well as a business plan [6]. Therefore, future
research should also focus on amore ecol ogical implementation
of eHealth by considering the other domains of the NASSS
framework, such as additional adopters (eg, other stakeholders
such as health care professionals), organizational factors (eg,
working routines and capacity to innovate), and the wider system
(eg, political, regulatory, or legal processes).

Strengths and Limitations

A strength of this mixed methods approach isthat by performing
both alog data analysis and usability tests with interviews, we
were ableto collect detailson the users’ (patients') experiences
with a web-based heath management platform and their
perspectives on the needs and requirementsfor the platform and
its implementation. We were able to complement this with the
dataon the actual use of the platform. Thisallowed usto identify
the use patterns of adherent and nonadherent users; furthermore,
it could help explain why users quit at certain moments of time
or why they do not use certain features (anymore). In addition,
conducting 2 rounds of usability testing with interviews enabled
usto seedifferencesin the needs and requirementsfor receiving
support from a web-based platform over time. During the first
round, the cardiac event had just occurred, and partici pants may
have indicated short-term needs based on their anxiety or
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uncertainty. During the second round, they had probably
processed the cardiac event and already adjusted their lifestyle,
which could have given them the opportunity to focus on the
long-term needs.

This study also has some limitations. Owing to the COVID-19
pandemic, multiple restrictions were implemented in the
Netherlands. Especially during the O-month iteration, the first
month after the COV1D-19 outbreak, the cardiac rehabilitation
centers of Vital 10 were shut down and restricted to web-based
care only. The participants were offered different rehabilitation
programs (with fewer or even without physical appointments),
which might have affected their motivation or willingness to
use the platform. Owing to the COVID-19 restrictions, we al so
had to adjust our recruiting and study procedure to conduct them
on theweb instead of offline. Considering that our target group
just had alife-changing cardiac event during apandemic, it was
quite difficult to include patients during this part of our study.
In this qualitative study, we focused on the how and why of
platform use and not on quantitative results. However, although
weincluded 10 patients, instead of 12, in the O-month iteration,
we observed data saturation in the interviews. In addition,
selection bias may have occurred and caused a more
homogenous participant group. Most participantswere rel atively
young compared with the general CVD population. However,
by including relatively young patients as well as older patients
with CVD, wewere ableto include both more and less digitally
skilled participants. In addition, considering privacy protection,
during the recruitment, we as researchers only received the
contact details of patients who indicated willingness to be
contacted by us. Therefore, the response rate of our recruited
sample was unknown.

Conclusions

We can conclude that the support approach of hedlth
management platforms should be personalized: there is no
one-way solution, and eHealth is not a stand-alone tool. In the
short term, it isimportant to provide supporting toolsto patients
because they need to learn how to improve their lifestyle and
to fedl safe and secure about their health again. However, inthe
long term, the focus should not be on user adherence to the
eHealth technology but on adherence to the values of patients
for which the eHealth technology wasiinitially developed, such
ashaving healthy lifestyle habits. Although the underlying core
value of platform use is becoming healthy, the more practical
needs for which patients (or their context of use) require support
from the technology may change over time. Hence, quitting the
use of eHealth does not directly mean that the technology is not
functioning well or that the patients no longer focus on achieving
their value. It could mean that their value is fulfilled or that
current content or features of the technology do not contribute
anymore to supporting them in achieving a healthy lifestyle.
This emphasizes the importance of conducting multi-iterative
evaluations to continuously examine whether the technology
still meets patients’ need for support to achieve their value.
These eval uations enabl e devel opersto respond to the changing
needsin the design or redesign and implementation of eHealth.
Therefore, the implementation of eHealth should also include
the transition to a stage where patients might no longer need
support from the eHealth technology to achieve and maintain
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a healthy lifestyle and might be independently and sustainably
adherent to their healthy lifestyle habits. Future research should
focus on how this transition can be identified and monitored
and how these insights can be considered in the design and
implementation of the technology. However, in this study, we
focused on development and implementation from a user

Bente et d

within daily life and hedth care will involve multiple
stakeholders other than patients as well as a business plan. The
NASSS framework also aids in determining which other
stakeholder perspectives as well as organizationa or lega
aspects of implementation need to be considered for the
successful implementation of eHealth technology.

perspective. eHealth isnot astand-alonetool, and itsintegration

Acknowledgments

This work was supported by The Netherlands Cardiovascular Research Initiative, an initiative supported by the Dutch Heart
Foundation, CVON2016-12 BENEFIT, ZonMw (The Netherlands Organization for Health Research and Development), and the
members of the Vital 10 consortium.

Data Availability

The transcribed data are not publicly available because of privacy restrictions but are available from the corresponding author
upon reasonable regquest.

Authors Contributions

All the authors contributed to the study design. BEB, JW, CS, and LDB participated in the coordination of the usability tests and
recruitment of the participants. BEB and JW were responsible for the creation of the protocolsfor the usability testsand interviews,
which were conducted by BEB and CS. BEB analyzed the data of the first-round sample, and BEB and CS together analyzed the
data of the second-round sample. The findings were discussed and revised with JW. BEB wrote the first draft of the manuscript.
Jw, LDB, MEP, and LvG-P contributed to the manuscript by providing feedback and discussing the interpretation of the results.
All the authors read and approved the manuscript.

Conflictsof Interest
None declared.

Multimedia Appendix 1

Screenshots and core attributes of the Vital 10 Personal Health Platform.
[DOCX File, 8691 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Usability test and interview protocols with scenarios.
[DOCX File, 26 KB-Multimedia Appendix 2]

References

1.  PortzJD, Miller A, Foster B, Laudeman L. Persuasive features in health information technology interventions for older
adults with chronic diseases: a systematic review. Health Technol (Berl) 2016 Jul;6(2):89-99 [FREE Full text] [doi:
10.1007/s12553-016-0130-x] [Medline: 35757564]

2. Gorst SL, Armitage CJ, Brownsell S, Hawley MS. Home telehealth uptake and continued use among heart failure and
chronic obstructive pulmonary disease patients. asystematic review. Ann Behav Med 2014 Dec;48(3):323-336 [ FREE Fulll
text] [doi: 10.1007/s12160-014-9607-x] [Medline: 24763972]

3. Asbjarnsen RA, Wentzel J, Smedsrad ML, Hjelmesagh J, Clark MM, Solberg Nes L, et al. Identifying persuasive design
principles and behavior change techniques supporting end user values and needs in eHesalth interventions for long-term
weight loss maintenance: qualitative study. J Med Internet Res 2020 Nov 30;22(11):€22598 [FREE Full text] [doi:
10.2196/22598] [Medline: 33252347]

4.  Kelders SM, Kok RN, Ossebaard HC, Van Gemert-Pijnen JE. Persuasive system design does matter: a systematic review
of adherence to web-based interventions. JMed Internet Res 2012 Nov 14;14(6):€152 [FREE Full text] [doi:
10.2196/jmir.2104] [Medline: 23151820]

5. Sieverink F, Kelders SM, van Gemert-Pijnen JE. Clarifying the concept of adherence to eHealth technology: systematic
review on when usage becomes adherence. JMed Internet Res 2017 Dec 06;19(12):e402 [FREE Full text] [doi:
10.2196/jmir.8578] [Medline: 29212630]

6. Bente BE, Wentzel J, Groeneveld RG, |Jzerman RV, de Buisonjé DR, Breeman LD, et a. Values of importance to patients
with cardiovascular disease as a foundation for eHealth design and evaluation: mixed methods study. IMIR Cardio 2021
Oct 22;5(2):€33252 [FREE Full text] [doi: 10.2196/33252] [Medline: 34677130]

https://cardio.jmir.org/2023/1/e43781 JMIR Cardio 2023 | vol. 7 | e43781 | p. 14

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=cardio_v7i1e43781_app1.docx&filename=774bbf2f68afd482cc92bcf7fd79f3a9.docx
https://jmir.org/api/download?alt_name=cardio_v7i1e43781_app1.docx&filename=774bbf2f68afd482cc92bcf7fd79f3a9.docx
https://jmir.org/api/download?alt_name=cardio_v7i1e43781_app2.docx&filename=4b7e39b6191767b52d671c2a2ee9af79.docx
https://jmir.org/api/download?alt_name=cardio_v7i1e43781_app2.docx&filename=4b7e39b6191767b52d671c2a2ee9af79.docx
https://europepmc.org/abstract/MED/35757564
http://dx.doi.org/10.1007/s12553-016-0130-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35757564&dopt=Abstract
https://europepmc.org/abstract/MED/24763972
https://europepmc.org/abstract/MED/24763972
http://dx.doi.org/10.1007/s12160-014-9607-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24763972&dopt=Abstract
https://www.jmir.org/2020/11/e22598/
http://dx.doi.org/10.2196/22598
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33252347&dopt=Abstract
https://www.jmir.org/2012/6/e152/
http://dx.doi.org/10.2196/jmir.2104
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23151820&dopt=Abstract
https://www.jmir.org/2017/12/e402/
http://dx.doi.org/10.2196/jmir.8578
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29212630&dopt=Abstract
https://cardio.jmir.org/2021/2/e33252/
http://dx.doi.org/10.2196/33252
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34677130&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR CARDIO Benteet d

7.

10.

11.

12.

13.

14.
15.
16.

17.
18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Ten Haken |, Ben Allouch S, van Harten WH. The use of advanced medical technologies at home: a systematic review of
the literature. BMC Public Health 2018 Feb 26;18(1):284 [FREE Full text] [doi: 10.1186/s12889-018-5123-4] [Medline:
29482550]

Whittemore R, Jaser SS, Faulkner MS, Murphy K, Delamater A, Grey M, TEENCOPE Research Group. Type 1 diabetes
eHealth psychoeducation: youth recruitment, participation, and satisfaction. JMed Internet Res 2013 Jan 29;15(1):e15
[FREE Full text] [doi: 10.2196/jmir.2170] [Medline: 23360729]

Kip H, Kelders SM, Sanderman R, van Gemert-Pijnen L. eHealth Research, Theory and Development: A Multidisciplinary
Approach. Milton Park, UK: Routledge; 2018.

Breeman LD, Keesman M, Atsma DE, Chavannes NH, Janssen V, van Gemert-Pijnen L, BENEFI T consortium. A
multi-stakehol der approach to eHealth devel opment: promoting sustained healthy living among cardiovascular patients.
Int JMed Inform 2021 Mar;147:104364 [FREE Full text] [doi: 10.1016/j.ijmedinf.2020.104364] [Medline: 33373949]
Greenhalgh T, Wherton J, Papoutsi C, Lynch J, Hughes G, A'Court C, et al. Beyond adoption: anew framework for theorizing
and evaluating nonadoption, abandonment, and challenges to the scale-up, spread, and sustainability of health and care
technologies. JMed Internet Res 2017 Nov 01;19(11):e367 [FREE Full text] [doi: 10.2196/jmir.8775] [Medline: 29092808]
van Someren MW, Barnard Y F, Sandberg J. The Think Aloud Method: A Practical Guideto Modelling Cognitive Processes.
Volume 12. London, UK: Academic Press; 1994.

Een ecosysteem voor een gezonde leefstijl. Benefit for all. 2022. URL: https.//benefitforall.nl/onze-missie/ [accessed
2022-04-26]

Over Vital10. Vital 10. URL: https://vital 10.nl/over-vital 10/ [accessed 2022-04-26]

Oinas-Kukkonen H, Harjumaa M. Persuasive systems design: key issues, process model, and system features. Commun
Assoc Inf Syst 2009 May 1;24:28 [FREE Full text] [doi: 10.17705/1cais.02428]

Sieverink F, Kelders S, Poel M, van Gemert-Pijnen L. Opening the black box of electronic health: collecting, analyzing,
and interpreting log data. IMIR Res Protoc 2017 Aug 07;6(8):€156 [FREE Full text] [doi: 10.2196/resprot.6452] [Medline:
28784592]

Atlasti. Scientific Software Development GmbH. 2017. URL : https://atlasti.com/ [accessed 2021-07-05]

Neubeck L, Coorey G, PeirisD, Mulley J, Heeley E, Hersch F, et al. Development of an integrated e-health tool for people
with, or at high risk of, cardiovascular disease: the Consumer Navigation of Electronic Cardiovascular Tools (CONNECT)
web application. Int JMed Inform 2016 Dec;96:24-37. [doi: 10.1016/j.ijmedinf.2016.01.009] [Medline: 26847070]

Zhou M, Fukuoka Y, Goldberg K, Vittinghoff E, Aswani A. Applying machine learning to predict future adherence to
physical activity programs. BMC Med Inform Decis Mak 2019 Aug 22;19(1):169 [FREE Full text] [doi:
10.1186/s12911-019-0890-0] [Medline: 31438926]

Gallagher BD, Moise N, Haerizadeh M, Ye S, Medina V, Kronish IM. Telemonitoring adherence to medications in heart
failure patients (TEAM-HF): apilot randomized clinical trial. J Card Fail 2017 Apr;23(4):345-349 [FREE Full text] [doi:
10.1016/j.cardfail.2016.11.001] [Medline; 27818309]

Park LG, Howie-Esquivel J, Chung ML, Dracup K. A text messaging intervention to promote medication adherence for
patients with coronary heart disease: arandomized controlled trial. Patient Educ Couns 2014 Feb;94(2):261-268. [doi:
10.1016/j.pec.2013.10.027] [Medline: 24321403]

DiMatteo MR. Social support and patient adherence to medical treatment: a meta-analysis. Health Psychol 2004
Mar;23(2):207-218. [doi: 10.1037/0278-6133.23.2.207] [Medline: 15008666]

Boyne JJ, Vrijhoef HJ, Spreeuwenberg M, De Weerd G, Kragten J, Gorgels AP, TEHAF investigators. Effects of tailored
telemonitoring on heart failure patients' knowledge, self-care, self-efficacy and adherence: arandomized controlled trial.
Eur J Cardiovasc Nurs 2014 Jun;13(3):243-252. [doi: 10.1177/1474515113487464] [Medline: 23630403]

Pfaeffli Dale L, Whittaker R, Jiang Y, Stewart R, Rolleston A, Maddison R. Text message and internet support for coronary
heart disease self-management: results from the Text4Heart randomized controlled trial. JMed Internet Res 2015 Oct
21;17(10):€237 [FREE Full text] [doi: 10.2196/jmir.4944] [Medline: 26490012]

Thorup C, Hansen J, Grgnkjaa M, Andreasen JJ, Nielsen G, Sgrensen EE, et al. Cardiac patients walking activity determined
by astep counter in cardiac telerehabilitation: datafrom theintervention arm of arandomized controlled trial. JMed Internet
Res 2016 Apr 04;18(4):e69 [FREE Full text] [doi: 10.2196/jmir.5191] [Medline: 27044310]

de Buisonjé D, Van der Geer J, Keesman M, Van der Vaart R, Reijnders T, Wentzel J, et a. Financia incentives for healthy
living for patients with cardiac disease from the perspective of health care professionals: interview study. IMIR Cardio
2021 Aug 30;5(2):€27867 [FREE Full text] [doi: 10.2196/27867] [Medline: 34459748]

Guiraud T, Granger R, Gremeaux V, Bousguet M, Richard L, Soukarié L, et a. Telephone support oriented by accel erometric
measurements enhances adherence to physical activity recommendationsin noncompliant patients after acardiac rehabilitation
program. Arch Phys Med Rehabil 2012 Dec;93(12):2141-2147. [doi: 10.1016/j.apmr.2012.06.027] [Medline: 22813832]
Kebapci A, Ozkaynak M, Lareau SC. Effects of eHealth-based interventions on adherence to components of cardiac
rehabilitation: a systematic review. J Cardiovasc Nurs 2020;35(1): 74-85. [doi: 10.1097/JCN.0000000000000619] [Medline:
31738217]

https://cardio.jmir.org/2023/1/e43781 JMIR Cardio 2023 | vol. 7 | e43781 | p. 15

(page number not for citation purposes)


https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-018-5123-4
http://dx.doi.org/10.1186/s12889-018-5123-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29482550&dopt=Abstract
https://www.jmir.org/2013/1/e15/
http://dx.doi.org/10.2196/jmir.2170
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23360729&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1386-5056(20)31900-6
http://dx.doi.org/10.1016/j.ijmedinf.2020.104364
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33373949&dopt=Abstract
https://www.jmir.org/2017/11/e367/
http://dx.doi.org/10.2196/jmir.8775
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29092808&dopt=Abstract
https://benefitforall.nl/onze-missie/
https://vital10.nl/over-vital10/
https://aisel.aisnet.org/cgi/viewcontent.cgi?article=3424&context=cais
http://dx.doi.org/10.17705/1cais.02428
https://www.researchprotocols.org/2017/8/e156/
http://dx.doi.org/10.2196/resprot.6452
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28784592&dopt=Abstract
https://atlasti.com/
http://dx.doi.org/10.1016/j.ijmedinf.2016.01.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26847070&dopt=Abstract
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/s12911-019-0890-0
http://dx.doi.org/10.1186/s12911-019-0890-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31438926&dopt=Abstract
https://europepmc.org/abstract/MED/27818309
http://dx.doi.org/10.1016/j.cardfail.2016.11.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27818309&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2013.10.027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24321403&dopt=Abstract
http://dx.doi.org/10.1037/0278-6133.23.2.207
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15008666&dopt=Abstract
http://dx.doi.org/10.1177/1474515113487464
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23630403&dopt=Abstract
https://www.jmir.org/2015/10/e237/
http://dx.doi.org/10.2196/jmir.4944
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26490012&dopt=Abstract
https://www.jmir.org/2016/4/e69/
http://dx.doi.org/10.2196/jmir.5191
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27044310&dopt=Abstract
https://cardio.jmir.org/2021/2/e27867/
http://dx.doi.org/10.2196/27867
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34459748&dopt=Abstract
http://dx.doi.org/10.1016/j.apmr.2012.06.027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22813832&dopt=Abstract
http://dx.doi.org/10.1097/JCN.0000000000000619
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31738217&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR CARDIO Benteet d

29.

30.

31.

32.

33.

35.

Thakkar J, Kurup R, LabaTL, Santo K, Thiagalingam A, Rodgers A, et al. Mobile telephone text messaging for medication
adherence in chronic disease: a meta-analysis. JAMA Intern Med 2016 Mar;176(3):340-349. [doi:
10.1001/jamainternmed.2015.7667] [Medline: 26831740]

Asbjgrnsen RA, Smedsred ML, Solberg NesL, Wentzel J, Varsi C, Hjelmesagh J, et al. Persuasive system design principles
and behavior change techniques to stimulate motivation and adherence in electronic health interventions to support weight
loss maintenance: scoping review. JMed Internet Res 2019 Jun 21;21(6):€14265 [ FREE Full text] [doi: 10.2196/14265]
[Medline: 31228174]

Christiansen T, Bruun JM, Madsen EL, Richelsen B. Weight 1oss maintenance in severely obese adults after an intensive
lifestyle intervention: 2- to 4-year follow-up. Obesity (Silver Spring) 2007 Feb;15(2):413-420 [FREE Full text] [doi:
10.1038/0by.2007.530] [Medline: 17299115]

Hardcastle SJ, Hancox J, Hattar A, Maxwell-Smith C, Thagersen-Ntoumani C, Hagger M S. Motivating the unmotivated:
how can health behavior be changed in those unwilling to change? Front Psychol 2015 Jun 16;6:835 [FREE Full text] [doi:
10.3389/fpsyq.2015.00835] [Medline: 26136716]

Schmidt SK, Hemmestad L, MacDonald CS, Langberg H, Valentiner LS. Motivation and barriersto maintaining lifestyle
changesin patientswith type 2 diabetes after an intensive lifestyle intervention (the U-TURN trial): alongitudinal qualitative
study. Int JEnviron Res Public Health 2020 Oct 13;17(20): 7454 [ FREE Full text] [doi: 10.3390/ijerph17207454] [Medline:
33066239]

Dombrowski SU, Knittle K, Avenell A, Araljo-Soares V, Sniehotta FF. Long term maintenance of weight loss with
non-surgical interventionsin obese adults: systematic review and meta-analyses of randomised controlled trials. BMJ 2014
May 14;348:92646 [FREE Full text] [doi: 10.1136/bmj.g2646] [Medline: 25134100]

Fjeldsoe B, Neuhaus M, Winkler E, Eakin E. Systematic review of maintenance of behavior change following physical
activity and dietary interventions. Health Psychol 2011 Jan;30(1):99-109. [doi: 10.1037/a0021974] [Medline: 21299298]

Abbreviations

CVD: cardiovascular disease
NASSS: Nonadoption, Abandonment, Scale-up, Spread, Sustainability
Vital10 PHP: Vital10 Personal Health Platform

Edited by T Leung; submitted 24.10.22; peer-reviewed by M Kapsetaki, F Vlerhoeven; comments to author 15.12.22; revised version
received 26.01.23; accepted 19.02.23; published 24.03.23

Please cite as:

Bente BE, Wentzel J, Schepers C, Breeman LD, Janssen VR, Pieterse ME, Evers AWM, van Gemert-Pijnen L

Implementation and User Evaluation of an eHeal th Technol ogy Platform Supporting Patients With Cardiovascular Diseasein Managing
Their Health After a Cardiac Event: Mixed Methods Study

JMIR Cardio 2023;7:e43781

URL: https://cardio.jmir.org/2023/1/e43781

doi: 10.2196/43781

PMID: 36961491

©Britt E Bente, Jobke Wentzel, Celina Schepers, Linda D Breeman, Veronica R Janssen, Marcel E Pieterse, AndreaW M Evers,
Lisette van Gemert-Pijnen. Originally published in IMIR Cardio (https://cardio.jmir.org), 24.03.2023. 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 publishedin IMIR
Cardio, is properly cited. The complete bibliographic information, alink to the original publication on https://cardio.jmir.org, as
well as this copyright and license information must be included.

https://cardio.jmir.org/2023/1/e43781 JMIR Cardio 2023 | vol. 7 | e43781 | p. 16

RenderX

(page number not for citation purposes)


http://dx.doi.org/10.1001/jamainternmed.2015.7667
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26831740&dopt=Abstract
https://www.jmir.org/2019/6/e14265/
http://dx.doi.org/10.2196/14265
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31228174&dopt=Abstract
https://onlinelibrary.wiley.com/doi/10.1038/oby.2007.530
http://dx.doi.org/10.1038/oby.2007.530
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17299115&dopt=Abstract
https://europepmc.org/abstract/MED/26136716
http://dx.doi.org/10.3389/fpsyg.2015.00835
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26136716&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph17207454
http://dx.doi.org/10.3390/ijerph17207454
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33066239&dopt=Abstract
http://www.bmj.com/lookup/pmidlookup?view=long&pmid=25134100
http://dx.doi.org/10.1136/bmj.g2646
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25134100&dopt=Abstract
http://dx.doi.org/10.1037/a0021974
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21299298&dopt=Abstract
https://cardio.jmir.org/2023/1/e43781
http://dx.doi.org/10.2196/43781
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36961491&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

