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Abstract

Background: The implementation of eHealth applications often fails. The NASSS (nonadoption, abandonment, scale-up, spread,
and sustainability) framework aims to identify complexities in eHealth applications; the more complex, the more risk of
implementation failure.

Objective: This study aimed to analyze the implementation of the web-based advance care planning (ACP) program “Explore
Your Preferences for Treatment and Care” using the NASSS framework.

Methods: The NASSS framework enables a systematic approach to improve the implementation of eHealth tools. It is aimed
at generating a rich and situated analysis of complexities in multiple domains, based on thematic analysis of existing and newly
collected data. It also aims at supporting individuals and organizations to handle these complexities. We used 6 of 7 domains of
the NASSS framework (ie, condition, technology, value proposition, adopters, external context, and embedding and adaptation
over time) leaving out “organization,” and analyzed the multimodal dataset of a web-based ACP program, its development and
evaluation, including peer-reviewed publications, notes of stakeholder group meetings, and interviews with stakeholders.

Results: This study showed that the web-based ACP program uses straightforward technology, is embedded in a well-established
web-based health platform, and in general appears to generate a positive value for stakeholders. A complexity is the rather broad
target population of the program. A potential complexity considers the limited insight into the extent to which health care
professionals adopt the program. Awareness of the relevance of the web-based ACP program may still be improved among target
populations of ACP and among health care professionals. Furthermore, the program may especially appeal to those who value
individual autonomy, self-management, and an explicit and direct communicative approach.

Conclusions: Relatively few complexities were identified considering the implementation of the web-based ACP program
“Explore Your Preferences for Treatment and Care.” The program is evidence-based, freestanding, and well-maintained, with
straightforward, well-understood technology. The program is expected to generate a positive value for different stakeholders.
Complexities include the broad target population of the program and sociocultural factors. People with limited digital literacy
may need support to use the program. Its uptake might be improved by increasing awareness of ACP and the program among a
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wider population of potential users and among health care professionals. Addressing these issues may guide future use and
sustainability of the program.

(JMIR Aging 2025;8:e49507) doi: 10.2196/49507
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Introduction

eHealth tools can be useful for health promotion, enhancing
self-management skills for people with long-term conditions,
and patient-physician communication [1]. The web-based
program “Explore Your Preferences for Treatment and Care”
[2] is aimed at supporting users in engaging in advance care
planning (ACP). ACP is a communication process that enables
persons to think about their goals and preferences for future
treatment and care, to discuss these with their relatives or health
care professionals, and to record these if appropriate [3]. The

web-based ACP program guides users through 3 steps of
ACP—exploration, discussion, and recording of preferences
for future treatment and care (Textbox 1). A before and after
study showed that the web-based ACP program increased ACP
engagement among persons with a chronic disease and was
perceived as usable, attractive, and comprehensible [4]. The
program was embedded as a decision aid in the Dutch platform
“Thuisarts” [5] in April 2020 (English version “GPinfo website”
is in development). This platform is owned and hosted by the
Dutch College of General Practitioners and provides
evidence-based health-related information to the public.

Textbox 1. Main characteristics of the web-based advance care planning program “Explore Your Preferences for Treatment and Care” [2,4].

Content

• Information about advance care planning (ACP).

• Thinking about values and quality of life.

• Communication about preferences with relatives and health care professionals.

• Appointing a health care representative.

• Recording of preferences in an advance directive.

• Reviewing the advance directive.

• References to information about specific diseases, patient organizations, and peer support opportunities.

• The content was based on a scoping review that explored the content, feasibility, and effectiveness of web-based ACP programs [6]; an interview
study that identified information needs for web-based ACP of patients with chronic diseases and their relatives [7]; and meetings with a stakeholder
group containing relevant stakeholders for the web-based ACP program including patients, relatives, and patient organizations [4].

Structure

• Interactive program; users can watch videos and click on additional information, users are asked questions regarding ACP and can save a document
containing their responses.

• Stepwise approach to guide users through the ACP process.

• Embedment in information platform (Thuisarts website [English version: GPinfo website]) which is hosted and owned by the Dutch College of
General Practitioners, and provides evidence-based health information.

• Accessible for free.

• Hyperlinks to external websites.

• Text-to-speech option.

Development

• Developed by researchers (DvdS, IJK, JACR, and AvdH) with expertise in shared decision-making, care at the end of life, and eHealth, in
collaboration with stakeholder group including 1 patient, 2 relatives, representatives of the Dutch College of General Practitioners (Nederlands
Huisartsen Genootschap), the Dutch Association for Kidney Patients (Nierpatiënten Vereniging Nederland), the Dutch Patient Association
(Nederlandse Patiëntenvereniging), Agora (organization to promote the palliative approach), 1 expert in health communication of the Nivel
(Netherlands institute for health services research), 1 expert in eHealth of the University of Twente (LvG-P), and 1 representative of Vital
Innovators, an organization that conducts Social Return of Investment analyses.

• The development was funded by the Netherlands Health Organisation for Health Research and Development.
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Although many eHealth tools are developed, when they are
implemented (ie, made available to end users), their sustainable
implementation often fails [8]. To identify issues that may
hamper the implementation of eHealth tools early, the NASSS
(nonadoption, abandonment, scale-up, spread, and sustainability)
framework has been developed by Prof T Greenhalgh and her
team at Oxford University. The framework is aimed to
encourage timely reflecting eHealth applications in health care
and to systematically explore the chances of successful
implementation of these eHealth applications by identifying
complexities and reducing them [8]. NASSS stands for
“nonadoption, abandonment, scale-up, spread, and sustainability
over time,” which addresses the 5 possible reasons for eHealth
implementation to fail [8]. The NASSS framework enables a
systematic approach to explore complexities of eHealth tools
regarding their implementation; the more complex, the more
risk of uptake failure [8]. NASSS focuses at 7 key domains;
condition, technology, value proposition, adopters, organization,

external context, and embedding and adaptation over time
(Figure 1) [8]. A domain can be classified as “simple” when it
is straightforward, predictable, and only contains a few
components (as in making a sandwich), “complicated” when it
contains multiple interacting components (as in building a
rocket), and “complex” when it is dynamic, unpredictable, and
not easily disaggregated into constituent components (as in
raising a child) [8,9]. The NASSS framework postulates that
technologies with most domains classified as “simple” are more
likely to be successfully implemented than technologies where
most domains are classified as “complex” or “complicated.”
Complexities in different domains can be interdependent, for
example, when organizations have difficulty to adopt an eHealth
technology, this may complicate adoption of the eHealth tool
by staff as well [10,11]. We used the NASSS framework to
identify complexities that may hamper sustainable
implementation of the web-based ACP program.

Figure 1. The nonadoption, abandonment, scale-up, spread, and sustainability (NASSS) framework [8] published under Creative Commons Attribution
4.0 International License [12].
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Methods

Data Analysis
We evaluated the complexity of the web-based ACP program
“Explore Your Preferences for Treatment and Care” [2] using
the NASSS framework, following the approach of Abimbola
et al [11] who also conducted an ex post (retrospective) thematic
analysis.

First, we developed a multimodal dataset consisting of different
existing, relevant data sources (Table 1). The dataset includes
peer-reviewed and published studies describing the development
and evaluation of the program [4,6,7], notes of stakeholder
group meetings, and a social return on investment analysis in
which the social costs (input) and benefits for stakeholders
(outcomes) of the program were mapped.

Next, 2 researchers (DvdS an MAS) developed a data extraction
form based on the nonadoption, abandonment, scale-up, spread,
and sustainability complexity assessment tool (NASSS-CAT;
IRIHS group); the NASSS CAT-LONG interview guide [13].
They used this form to extract relevant pieces of text from the
data sources per NASSS domain, that is, (1) condition, (2)
technology, (3) value proposition, (4) adopters, (5; previously
6) external context, (6; previously 7) embedding and adaptation
over time. We considered the original domain 5, “organization,”
not applicable because the web-based ACP program is not
implemented in a specific health care organization and the
hosting organization, the Dutch College of General Practitioners,
did not have to change their routines to embed the program.
Next, DvdS and MAS together with the wider research group
conducted an initial thematic analysis of the extracted
information to identify whether sufficient information per

domain was available. They conducted 3 additional
semistructured interviews to complete the dataset (1) with a
representative of the Dutch college of general practitioners (the
program host), (2) a general practitioner, and (3) a representative
of the organization that funded the development of the
web-based ACP program. The interview questions were based
on the NASSS CAT-LONG interview guide [13]. Interviewees
provided written informed consent for participating in an online
interview in which questions were asked about attitudes toward
the web-based ACP program related to the domains of the
NASSS framework. Interviews were audio-recorded and
transcribed verbatim.

Subsequently, DvdS and MAS together with the wider research
group conducted a thematic analysis of the final dataset, using
the NASSS framework as a lens, leading to a thematic
description of complexities per domain. We used relevant ACP
literature to further underpin the findings. The conclusion
whether a domain is simple, complicated, or complex was based
on discussion and eventually consensus among the members of
the research group, where we weighed the potential impact and
relevance of the different complexities.

Complexities in each of the 6 domains were classified as
“simple,” “complicated,” or “complex.” Per domain, all relevant
aspects were taken into consideration. An overall classification
as “simple” does not require a total absence of room for
improvement for a domain; however, most of its elements should
be considered as simple. Based on the multimodal dataset and
the classification in Multimedia Appendix 1 [8,9], DvdS and
MAS prepared a classification per domain, which was discussed
during meetings with all researchers (MAS, DvdS, JACR, IJK,
and AvdH), until consensus was reached.
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Table 1. Overview of the multimodal dataset used to analyze complexities of the web-based advance care planning program “Explore Your Preferences
for Treatment and Care.”

NASSSa framework domainsSources of information

Embedding and
adaptation over time

External
context

AdoptersValue propo-
sition

TechnologyCondition

Results and data from studies:

✓✓cScoping review [6]:

• Aim: to determine the feasibility and effectiveness of

11 web-based ACPb programs in 27 studies.

✓✓Interview study [7]:

• Aim: identifying information needs for web-based
ACP.

• Participants: 9 patients with a chronic disease and 7
relatives.

✓✓✓Pilot study [4]:

• Aim: assessing the usability and feasibility of the web-
based ACP program.

• Participants: 3 health care professionals (2 general
practitioners and 1 vascular surgeon) and 6 patients
with a chronic disease.

✓✓✓Evaluation study [4]:

• Aim: evaluation of ACP engagement (before using
the web-based program vs 2 months after completion),
usability, and users’ satisfaction (including compre-
hensibility).

• Participants: 147 patients with a chronic disease.

Other available resources:

✓✓✓✓Notes of stakeholder group meetings:

• Including researchers, patient organizations, patients,
and relatives.

• Decisions were made concerning the program (eg,
definition of target group and content of the program).

✓✓✓SROId analysis:

• The social costs and benefits for stakeholders, and
mapped investments (input) and revenues (outcomes)
of the program.

• The SROI methodology followed 9 steps that led to
the complete cost-benefit model and the final calculat-
ed SROI ratio.

• Interviews were conducted with health care organiza-
tions, stakeholder group, patients and relatives, and a
health insurance company.

✓✓Content of the web-based program:

• Content, structure, layout, or assembly.
• Page with additional information (information about

target group and purpose of ACP).

✓✓✓✓✓Platform of the web-based program (“Thuisarts”):

• Requirements of the program, consultations with the
Thuisarts website.

• Guidelines of the Thuisarts website (eg, not saving
personal data and maintenance web-based program).
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NASSSa framework domainsSources of information

Embedding and
adaptation over time

External
context

AdoptersValue propo-
sition

TechnologyCondition

✓✓✓Publicity web-based program:

• Interviews with researchers and involved patients and
relatives in magazines and the news.

• News articles.

✓✓• Number of visits to web-based ACP program

✓Financial information:

• Funder of the development of the web-based ACP
program.

• Thuisarts website.

✓✓✓✓✓✓Relevant literature

Newly collected data

✓✓✓✓✓✓Interviews with 3 additional key stakeholders

aNASSS: nonadoption, abandonment, scale-up, spread, and sustainability.
bACP: advance care planning.
c✓: included in the dataset.
dSROI: social return on investment.

Ethical Considerations
This study was approved by the Medical Research Ethics
Committee of the Erasmus MC, University Medical Center
Rotterdam on October 21, 2019 (MEC-2019-0590), confirming
that the rules laid down in the Medical Research Involving
Human Subjects Act do not apply to the interviews as conducted
in this study. The study conforms with the International
Committee of Medical Journal Editors’ recommendations for
the conduct, reporting, editing, and publication and for the
protection of research participants. The interview participants
were provided with information about the aim and content of
the interview. They provided written informed consent.
Interview participants did not receive compensation. The authors
confirm that all patient or personal identifiers have been
removed or disguised so the persons described are not
identifiable and cannot be identified through the details of the
story.

Results

The Condition or Illness
The domain “condition or illness” considers to what extent the
condition or illness is well-characterized, well-understood, and
predictable and to what extent the condition or illness is
influenced by comorbidities or sociocultural factors.

Target Group
The target group of the web-based ACP program is described
as follows: “people can engage in ACP when they are healthy,
but also when they become older or (chronically) ill, after having
an accident or when nearing the end of life” [2]. The target
group is hence not strictly demarcated, which is in line with
recent recommendations [3,14,15]. During the development of
the program, demarcating the target population was a recurring

issue with some stakeholders promoting a focus on people with
advanced illness and others promoting a broader scope. The
target group ambiguity is also visible at the Thuisarts website,
where the program is embedded: internal links to the program
are included in pages about topics such as end-of-life care and
dementia.

Sociocultural Factors Affecting Engagement in ACP
The web-based ACP program is aimed at individuals who are
interested in ACP, regardless of their religion or culture. The
program contains images and videos of both men (n=5) and
women (n=3), persons with various ethnic backgrounds, and a
wide range of ages (middle age to older adults) [2]. One video
in the program includes a reference to a religious belief.

Nevertheless, the program is currently only available in the
Dutch language and was only evaluated among Dutch-speaking
persons. Multilingual support is not offered, which limits the
accessibility of the program to non–Dutch-speaking individuals.
The program fosters autonomy and self-management, and uses
an explicit and direct communicative style [2]. This approach
may be less appealing to people who consider the role of the
family to be central in medical decision-making, and to those
who prefer a less direct communication style [16]. This may
limit the appeal of the program for those who consider the role
of the family to be central in medical decision-making, and to
those who prefer a less direct communication style [16].

Classification and Conclusion
The “condition or illness” domain is classified as complex given
the rather undemarcated target population of the web-based
ACP program and because the program may not address the
ACP preferences of all potentially eligible persons.
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The Technology
The domain “the technology” encompasses a description of the
web-based ACP program and the Thuisarts website, as well as
user experiences with the technology.

The Web-Based ACP Program Embedded in Thuisarts
Website
The web-based ACP program guides users through the process
of ACP in three steps, that are (1) thinking about preferences
for future treatment and care, (2) discussing these preferences
with relatives and health care professionals, and (3) recording
these preferences. Users are asked questions, and the answers
to these can be saved in a document and printed. Users of the
program are recommended to use this document during a
conversation with a relative or a consultation with a health care
professional. Users do not need to complete the program at
once; they can access it at any preferred moment. The program
is freely accessible without the need to register and data of users
are not saved. Content maintenance of the program occurs
through critical review of the program every 3 years by a
stakeholder group of patients, relatives, health care
professionals, and patient organizations.

The web-based ACP program is embedded in the Thuisarts
website, a web-based platform containing information about
health and disease, based on evidence-based guidelines (English
version “GPinfo website” is in development). The platform is
owned and maintained by the Dutch College of General
Practitioners [5]. Approximately two-thirds of the Dutch
population are familiar with the platform [17], and it has 6.6
million monthly visitors [18]. The content is written on the B1
level (easily readable and concise), and is offered in standardized
formats [19], reading text out loud is enabled, and information
is summarized in videos with subtitles. Every year, experts test
whether the platform has the recommended level for web-based
information (level AA) [20] and identified problems are solved
[21].

User Experiences With the Technology
A qualitative pilot study showed that the web-based ACP
program was acceptable and feasible for 6 interviewed patients
with a chronic disease [4]. In an evaluation study among 147
members of an online research portal (who are expected to have
at least some digital skills), including people with levels of low,
middle, and high health literacy, the program was perceived as
user-friendly (mean score of 70, SD 13, scale 0-100), attractive
(mean 3.8, SD 0.7, scale 1-5), and comprehensible (mean 4.2,
SD 0.6, scale 1-5) [4]. To support people with limited health-
or digital literacy in using the program, people can watch videos
and use a text-to-speech option to read the text aloud [4].
Furthermore, a clear and simple structure is used and the number
of topics covered is not too large [4]. The texts are written on
the B1 level (easily readable and concise) [19].

Classification and Conclusion
The “technology” domain is classified as simple because the
web-based ACP program is freestanding and well-maintained,
with straightforward, well-understood technology. An evaluation
study showed that the program is perceived as user-friendly and

comprehensible. However, people with limited health literacy
or digital literacy might require help to use the program.

The Value Proposition
The “value proposition” domain concerns whether a new
technology is worth developing and for whom it may generate
value. It includes demand-side value (value for the users) as
well as supply-side value (value for the developers).

Value for Stakeholders
In total, 3 interviewed health care professionals indicated they
considered the program as valuable to patients [4] and an
evaluation study showed that after use of the web-based ACP
program, people contemplated about ACP more often and
indicated to feel more ready for ACP [4]. They considered the
program to be user-friendly and were satisfied with the program
[4]. This is in line with findings from a scoping review, which
concluded that participants of web-based ACP programs
generally consider these programs as easy to use, not
burdensome, and feasible [6]. This review also indicated that
web-based ACP programs are effective to improve ACP
knowledge, communication about ACP, and documentation of
ACP among program users [6].

Regarding the value for health care professionals, the funder of
the web-based ACP program project and a general practitioner
indicated in the additional interviews to consider the program
as helpful to start ACP for health care professionals:

Some basic things are in there [in the program] which
could be discussed: (…) like what is important to
someone? That can help as a guidance in your
conversation. [general practitioner]

Costs
The web-based ACP program was developed in the context of
a publicly funded research program and has no commercial
purpose. The Dutch College of General Practitioners invests in
long-term maintenance of the Thuisarts website and they will
maintain the web-based ACP program technically as well.

Cost and Benefit Analysis
The web-based ACP program is freely accessible. The Thuisarts
website is not aimed at making a profit. It is financed by the
Dutch College of General Practitioners and receives no money
from companies seeking financial gain, such as pharmaceutical
companies. To better understand the relationship between the
total investment (costs) and the expected social effects (benefits)
of the web-based ACP program, a so-called social return on
investment analysis was conducted [22]. This analysis showed
that each investment in terms of money, time, and effort, is
expected to generate a social return of approximately 1.7. This
means that the program is expected to have a positive value for
patients, relatives, health care professionals, and the health care
system in terms of money or societal value, such as increased
quality of life.

Classification and Conclusion
The “value proposition” domain is classified as simple because
the technology is expected to generate a positive value for
stakeholders (patients, relatives, health care professionals, and
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the health care system) while the benefits of the program are
expected to exceed the costs. The Dutch College of General
Practitioners invests in long-term maintenance of the Thuisarts
website and they will maintain the web-based ACP program
technically as well.

The Adopters
The domain “adopters” focuses on the adoption and continued
use of the technology by the groups of people who are intended
to actually use the program or to refer potential users to the
program, and what they need to use the program or to refer to
it. The potential adopters of the web-based ACP program include
patients, relatives, health care professionals, and the public in
general.

Patients and the Public
Patients with chronic disease and their relatives were asked
about their information needs for ACP in a qualitative interview
study [7]. They indicated the need for guidance in ACP,
information about their disease and care, and information on
how to communicate their preferences to relatives and health
care professionals [7]. These needs were taken into account in
the development of the web-based ACP program. In an

evaluation study, users of the web-based ACP program indicated
that the program helped them to consider ACP [4]. Users were
generally satisfied with the amount of information in the
program [4]. A few users mentioned that it was confronting to
complete the program because of the difficulty of the topic and
a large amount of information. In the first 3 months after its
launch (April 1-June 30, 2020) the program was visited 24,849
times. From July 1, 2020, to June 30, 2021, it was visited 18,160
times; from July 1, 2021, to June 30, 2022, it was visited 35,026
times; from July 1, 2022, to June 30, 2023, it was visited 25,423
times; and from July 1, 2023, to June 30, 2024, it was visited
25,510 times. In total, it was visited 128,986 times (Figure 2).

More than 40 medical and patient organizations refer to the
web-based ACP program on their websites. However, as
described in the domain “condition or illness,” not everyone
may be interested in engaging in ACP because of a preference
to focus on their health and life in the present [23] or valuation
of other principles than those central to the web-based ACP
program, for example, valuing a central role of the family in
medical decision making [16]. While the web-based ACP
program is considered useful, it may require substantial
commitment and effort of the user in terms of reflecting on their
values and preferences for treatment and care.

Figure 2. Visits to the web-based advance care planning program “Explore Your Preferences for Treatment and Care” from its launch (April 1, 2020)
to June 30, 2024.

Health Care Professionals
The web-based ACP program recommends participants to
involve their health care professionals in the ACP process, for
instance, to explain the medical situation, discuss patients’
preferences, or file an advance directive. It is known that most
people access ACP information through health care professionals
[24] and expect that the professional initiates ACP [25]. The
Thuisarts website is a frequently used platform among health
care professionals; 90% (1751 of 1946) of general practitioners
are familiar with it and inform patients about it, and 73% (1421
of 1946) use it for information provision during their
consultations [26]. Health care professionals were included in
the stakeholder group and provided input during the
development of the web-based ACP program. However,

opinions about the web-based ACP program of health care
professionals have not been extensively evaluated [4]. In total,
3 interviewed health care professionals considered the program
to be of value [4]. However, several other studies have described
that health care professionals may experience barriers in the
initiation of ACP. ACP may be time-consuming, health care
professionals report to lack the skills in initiating sensitive ACP
conversations [25,27], and they may fear taking away patients’
hope [25,27]. Whether the web-based ACP program may support
health care professionals to overcome these barriers remains to
be studied.

Classification and Conclusion
The “adopters” domain is classified as simple. However, we
identified a few complexities. While the web-based ACP
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program is potentially useful, it may require substantial
commitment and effort of users. Furthermore, it remains to be
studied whether the program can support health care
professionals to overcome well-known barriers to ACP such as
lack of time and fear of taking away patients’ hope.

The External Context
The “external context” domain encompasses (1) the policy and
political climate, (2) professional organizations and patient
organizations, (3) the regulatory context, and (4) the economic
context.

Policy and Political Climate
ACP is generally encouraged by organizations of health care
professionals in the Netherlands, such as general practitioners,
home care organizations, and hospitals. Many initiatives are
taken to implement ACP in health care practice such as the
development of ACP tools and manuals, websites for the public
as well as health care professionals such as Palliaweb website,
and ACP modules for electronic patient files [3,28-30]. In
addition, the Dutch Ministry of Health, Welfare and Sport has
spent €51 million (US $52.6 million) in the period 2014-2020
on research on palliative care including ACP [30] and initiated
another research program on ACP in 2022 [31]. Furthermore,
the Ministry has organized a public information campaign in
2022 to raise awareness for the importance of timely talking
about death and dying [32,33].

Professional Organizations and Patient Organizations
Several patient organizations were involved in the development,
evaluation, and implementation of the web-based ACP program.
More than 40 organizations, including The Netherlands Patient
Federation and the Dutch Association for Kidney Patients, as
well as general practitioners and care organizations, referred to
the web-based ACP program on their websites and in
newsletters.

Regulatory Context
The regulatory context of ACP in general in the Netherlands is
supportive regarding ACP. Several professional bodies have
developed and provided guidelines for ACP [34], toolkits [35],
and manuals for doctors [29,36]. Some of these specifically
refer to the web-based ACP program [29,36]. Some materials
are specifically developed for patients [37]. However, these
ACP materials have different target groups, for instance, health
care providers [29,34,36], patients in the palliative phase or at
the end of life [3,14,15], or broader populations [3], and
therefore it may not always be clear to whom they apply.
Regarding the regulatory context of the web-based ACP
program, users’ privacy is protected in compliance with data
security and privacy requirements, by not requiring any log-in
procedure and not recording any details of users.

Economic Context
The reimbursement of ACP for health care professionals is not
clearly regulated.

Classification and Conclusion
The “external context” domain is classified as simple.
Professional bodies are supportive toward the web-based ACP

program and ACP in general. We found some complexities,
such as different available manuals and tools for ACP containing
different recommendations, and the unavailability of a treatment
code for health care professionals. However, these external
conditions are not likely to complicate the adoption of the
web-based ACP program to a large extent.

Embedding and Adaptation Over Time

Overview
The scope of the Thuisarts website is expanding. Information
provision was focused on primary care in the past, but currently
also includes information on secondary care. The Thuisarts
website, including the web-based ACP program, is likely to be
maintained in the future, with both technical and content
updates. Content maintenance of the program occurs through
a critical review of the program every 3 years by a stakeholder
group of patients, relatives, health care professionals, and patient
organizations. They will review compliance with (evolving)
data security regulations, privacy requirements, and policies. If
necessary, the program will be adapted. At this time, no changes
in data protection regulations or policies are expected in the
near future that would affect the program.

Our evaluation study showed that in general, participants had
a positive user experience and were satisfied with the web-based
ACP program [4]. To further improve this, we are systematically
collecting informal feedback on the program and visitor
numbers. These will be discussed during each 3-yearly review
of the program by the stakeholder group. If necessary, they will
make recommendations to adapt the program. To do so, the
web-based ACP program will be adapted using an iterative
design strategy of ongoing collecting informal feedback and
the editorial team of the Thuisarts website adapting the program
accordingly. Based on the feedback, user experience and
satisfaction are aimed to be enhanced by improving the usability
and feasibility of the web-based program.

Classification and Conclusion
We classify the “embedding and adaptation over time” domain
as simple, since it is unlikely that the web-based ACP program
as embedded in the Thuisarts website or its value are
significantly going to change in the next years.

Discussion

Principal Results
To analyze the implementation of the web-based ACP program
“Explore Your Preferences for Treatment and Care,” the NASSS
framework was used to identify complexities within 6 domains.
The analysis revealed no or little complexity in the domains
“technology,” “value proposition,” “external context,” and
“embedding and adaptation over time.” The program is
evidence-based, freestanding, and well-maintained, with
straightforward, well-understood technology. The program is
expected to generate a positive value for different stakeholders
as well as for the Thuisarts website. The analyses revealed some
complexities in the “condition” domain, including the broad
and rather undemarcated target population of ACP and the
web-based ACP program and sociocultural factors that may
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limit users’ engagement. In the “adopters” domain, complexity
entails that the program requires substantial commitment and
effort by users with respect to reflecting on their preferences
for future treatment and care. Some people with limited digital
literacy may need support to use the program. Furthermore, it
is yet unstudied to what extent health care professionals adopt
the web-based ACP program. The program is embedded in the
general practitioners’ platform “Thuisarts,” which is frequently
used by general practitioners and the general public. The fact
that the web-based ACP program is not embedded in a specific
health care organization simplified its implementation, since
no alignment regarding content or layout was required. On the
other hand, embedding the program in the routine practice of a
health care organization, could have boosted its use. Finally,
we found some complexity in the “external context” domain.
While the political and policy climate, regulatory context,
professional organizations, and patient organizations are
generally supportive regarding ACP, a national guideline for
ACP and a treatment code to reimburse ACP could further
increase willingness and ability of health care providers to
engage in ACP. Overall, the analysis showed that the program
has good potential for sustainable implementation, as it is
expected to be continuously used in practice [8,38,39], will be
updated if necessary, and will be maintained long-term.

Comparison With Previous Work
The results of this study showed that the web-based ACP
program “Explore Your Preferences for Treatment and Care”
has relatively few complexities regarding the implementation.
This may have several reasons. First, the user-centered design
of the program included an extensive preparatory phase,
including a scoping review to learn from existing web-based
ACP programs [6], identification of the needs of patients with
chronic disease and their relatives for web-based ACP in an
interview study [7], and close collaboration with stakeholders
including patients and relatives. Second, during the development
of the program, we paid due attention to sustainable
implementation in an existing, well-used platform—“Thuisarts.”
The team of the Thuisarts website has expertise in developing
information for the public with different levels of health literacy.
It is remarkable that other web-based ACP programs often seem
to have not paid due attention to implementation. Three recent
reviews about web-based ACP programs [6,40,41] showed that
studies have mainly focused on the development of web-based
ACP programs and evaluation of their feasibility, usability,
acceptability, and effectiveness, but most did not address their
implementation. This is in line with reviews about implementing
eHealth in general showing that research has mainly focused
on the content and evaluation of eHealth tools, but less so took
into account the external context and sustainable adoption in
health care systems [8,10].

The results of the current study also indicated that health care
professionals are an important group of adopters for the
web-based ACP program. The web-based ACP program,
following existing guidelines, recommends an active role of
health care professionals in the ACP process of patients, for
instance, to discuss diagnosis, prognosis, and relevant treatment
and care options with the patient, and to document the ACP
process in the medical file [3,4]. In the literature, several barriers

are described that health care professionals may experience in
the initiation of ACP, such as lack of time, lack of skills in
conducting ACP conversations, and fear of taking away patients’
hope [25,27]. In the development of the web-based ACP
program, the role of health care professionals was to a limited
extent taken into account. First, the program is embedded in the
general practitioners’ platform “Thuisarts,” which is frequently
used by general practitioners [26] and the general public [17,18].
Furthermore, health care professionals were included in the
stakeholder group and provided input during the development
of the web-based ACP program. In the program, the user is
encouraged to discuss and share their preferences with their
health care professionals at several points [2]. However, the
actual use of the web-based ACP program among health care
professionals and their views and experiences regarding the
program, are unstudied. Given the barriers that health care
professionals may experience in the initiation of ACP [25,27],
a patient-centered and community approach of ACP is important,
in which patients can also take the initiative to engage in ACP
themselves. This is central to the program, as the program
supports the initiation of ACP, self-management of users, and
encourages conversation with health care professionals about
values, goals, and preferences.

The results indicated complexities considering the broad target
population of ACP in the web-based ACP program. This
complexity is a reflection of the evolving concept of ACP in
the literature. Initially, ACP was conceptualized to be used for
patients in the palliative phase and at the end of life [3,14,15].
More recently, an international consensus study on ACP
recommended that individuals can engage in ACP in any stage
of life, but that ACP can be more targeted when individuals’
health condition worsens or when their age increases [3]. This
evolving concept of ACP aligns with the evolving concept of
palliative care, whose definition has widened from a sole focus
on the end of life to also including chronic illnesses [42] and a
shift from in-hospital to community-based care [43]. Reaching
the community with high-quality information and guidance
about ACP through the Thuisarts website may therefore fit these
developments.

Strengths and Limitations
A strength of this study is our systematic approach of evaluating
the web-based ACP program using the NASSS framework. It
provided insight in its complexities that might hamper its
implementation. Furthermore, we had a large dataset including
publications about the development and evaluation of the
web-based ACP program, notes of stakeholder meetings, and
interviews with the program host, a general practitioner, and a
funding agency representative. Insight into the complexities
may be used to improve future sustainable implementation of
the program, and may be used to improve other web-based
programs as well.

A limitation is the start of the NASSS evaluation after the tool
was developed and embedded in the Thuisarts website, which
has limited the opportunity to adapt the program during its
development. Some of the authors (DvdS, JACR, AvdH, and
IJK) were the developers of the web-based ACP program, and
therefore they could provide in-depth insight in the
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developmental process. However, although the authors aimed
to analyze the implementation of the web-based ACP program
objectively, there can be a bias in the evaluation.

Recommendations to Improve Complexities of the
Web-Based Advance Care Planning Program
To enhance sustainable implementation, we provide several
recommendations to improve the identified complexities of the
web-based ACP program.

First, to make the program available in other languages than
Dutch. This may further enhance the accessibility of the program
to people with different languages. For instance, an English
version of the program could be placed on the GPinfo website,
which is the English version of the Thuisarts website that is still
in development. The web-based ACP program may be translated
to other languages as well, to enhance its accessibility to people
who are not proficient in Dutch. To improve cultural
inclusiveness, future research should explore the needs of people
from various cultural backgrounds with regard to ACP and if
desired, the program could be culturally adapted or different
versions of the program could be developed.

Second, to enhance accessibility of the web-based ACP program
to persons with very limited health or digital literacy. The
program was developed to assist individuals with limited health
or digital literacy, by offering readable texts, text-to-speech
options, and videos. However, individuals with very limited
health or digital literacy may still experience barriers to use the
program. To enhance accessibility of the program for these
users, recommendations to complete the program together with
a relative could be added to the program. Furthermore, a PDF
version of the web-based ACP program could be developed,
that could be printed by a relative or health care professional,
to make the program also available “offline.”

Third, to inform health care professionals about the variance in
readiness for ACP among patients. Not everyone may want to
engage in ACP [44], for instance, due to different cultural
backgrounds and different needs to consider treatment and care
preferences. In addition, we recommend to inform and support
health care professionals in how to conduct ACP with their
patients. The web-based ACP program may help to overcome
lack of time, since health care professionals can refer to the
program, patients can prepare themselves for an ACP discussion
on beforehand, and then the discussion with the health care
professional can be scheduled.

Fourth, the concept of ACP as an ongoing process of considering
preferences (also including healthy individuals) [3], could be
embedded in national guidelines, and be routinely integrated in
health care practice to reach a broader target group for ACP.
National guidelines and availability of a treatment code may
lower barriers in ACP for health care professionals, and may
consequently lead to increased engagement with ACP for
patients. Websites aimed at the general public could refer to the
web-based ACP program, for instance, pages about shared
decision-making and pages within the Thuisarts website about
chronic diseases. Furthermore, we recommend to conduct public
awareness campaigns about ACP (including web-based ACP
programs), as these have been found to enhance awareness of

ACP [45]. These may also help to enhance accessibility of ACP
for people beyond the medical health care setting.

Finally, to ensure adaptation of the program to evolving data
protection requirements. During critical review of the program,
that will take place every 3 years by a stakeholder group of
patients, relatives, health care professionals, and patient
organizations, compliance with (evolving) data security
regulations, privacy requirements, and policies should be
carefully reviewed. If necessary, the program should be adapted.
In addition, the strategy of the Thuisarts website, the host of
the web-based ACP program, is aimed at adapting the
information on the Thuisarts website to the evidence-based
guidelines for general practitioners as developed by the Dutch
College of General Practitioners. When guidelines change, the
information at the Thuisarts website is adapted accordingly by
their editorial team. Furthermore, the strategy of the Thuisarts
website focuses on collaborating with health care professionals
and policy makers, and on including patients’ perceptions in
the information, to ensure the content is adapted to significant
changes in health care landscapes or policies.

Since the domains of the NASSS framework may be
interdependent, reducing complexity in a particular domain may
consequently also reduce the complexity in other domains. For
instance, in case of national guidelines on ACP, health care
professionals may be more willing to initiate ACP with their
patients and patients may be more ready to initiate ACP.

Recommendations for Future Research
The following recommendations, based on the results and
conclusions of the current study, can aid future implementation
of comparable web-based ACP programs.

In order to improve the sustainable implementation of eHealth
tools, in particular web-based ACP programs, first, we
recommend to systematically and throughout the process (from
idea to implementation) assess their complexities, with careful
attention for all potential adopters, their external context, and
their embedment and adaptation over time. The NASSS
framework is suitable to conduct such evaluation, as well as
other models that can be used for implementation or
sustainability evaluation, such as the Normalization Process
Theory (a framework to understand how interventions become
embedded or “normalized” in health care settings) [46] and the
Centre for eHealth Research Roadmap (CeHRes) [47,48]. These
frameworks consider similar domains as the NASSS framework,
sometimes ordered slightly differently, and can provide guidance
for the sustainable development and implementation of eHealth
technologies [46-48]. We expect that others who aim to
implement similar web-based ACP programs and who apply
comparable implementation frameworks, will benefit from the
findings of this study and the recommendations. Yet, these
should be contextualized for each application (eg, aligned with
local policy frameworks and targeted to the target groups central
in that program).

Second, we recommend identifying all relevant target groups
of the eHealth tools, and explore their needs and preferences to
ensure the tool meets their needs. For the web-based ACP
program in particular, we recommend exploring health care
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professionals’ perspectives as well as their actual use and
awareness of the program.

Third, we recommend assessing as well as improving the
attractiveness of eHealth tools to potential users, including a
culturally diverse population and to groups with low digital
literacy.

Fourth, we recommend that research includes a long-term
perspective regarding the implementation of eHealth tools. This
may include evaluating the long-term effects as well as the
identification of new scientific evidence that necessitates an
update of the content of eHealth tools.

Conclusions
Relatively few complexities were identified considering the
implementation of the web-based ACP program “Explore Your
Preferences for Treatment and Care.” The program is
evidence-based, freestanding, and well-maintained, with
straightforward, well-understood technology. The program is
expected to generate a positive value for different stakeholders.
Complexities include the broad target population of the program
and sociocultural factors. People with limited digital literacy
may need support to use the program. Its uptake might be
improved by increasing awareness of ACP and the program
among a wider population of potential users and among health
care professionals. Addressing these issues may guide future
use and sustainability of the program.

Acknowledgments
The authors would like to thank the interviewees for participating in this study. The authors would also like to thank the developers
of the NASSS framework Prof Dr Trish Greenhalgh and Dr Chrysanthi Papoutsi for their valuable insights regarding the NASSS
framework and their permission to reproduce the original NASSS Figure 1 and Multimedia Appendix 1.

This work was supported by the Netherlands Organisation for Health Research and Development (grant 555003026). The funding
source had no involvement in the study design, collection, analysis, and interpretation of data, in the writing of the report, and in
the decision to submit the paper for publication. The authors declare that no generative artificial intelligence was used in any
portion of the manuscript writing.

Data Availability
Research data will be available for verification for at least 15 years. All data will be retained and stored at the central network
server of the Erasmus MC, University Medical Center Rotterdam, and can be accessed by those specifically granted access.

Authors' Contributions
All authors contributed to the concept or design of the work or acquisition, analysis, or interpretation of data; drafted the paper
or revised it critically for important intellectual content; approved the version to be published; and have participated sufficiently
in the work to take public responsibility for appropriate portions of the content.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Domains and questions in the Non-adoption, abandonment, scale-up, spread, and sustainability (NASSS) framework (reproduced
from Greenhalgh T et al [8], published under Creative Commons Attribution 4.0 International License [12].
[PDF File (Adobe PDF File), 165 KB-Multimedia Appendix 1]

References

1. Murray E. eHealth: where next? Br J Gen Pract. 2014;64(624):325-326. [FREE Full text] [doi: 10.3399/bjgp14X680365]
[Medline: 24982470]

2. Thuisarts.nl. Verken uw wensen voor zorg en behandeling. The Dutch College of General Practitioners. Apr 01, 2020.
URL: https://www.thuisarts.nl/keuzehulp/verken-uw-wensen-voor-zorg-en-behandeling [accessed 2022-10-11]

3. Rietjens JAC, Sudore RL, Connolly M, van Delden JJ, Drickamer MA, Droger M, et al. European Association for Palliative
Care. Definition and recommendations for advance care planning: an international consensus supported by the European
association for palliative care. Lancet Oncol. 2017;18(9):e543-e551. [FREE Full text] [doi: 10.1016/S1470-2045(17)30582-X]
[Medline: 28884703]

4. van der Smissen D, Rietjens JAC, van Dulmen S, Drenthen T, Vrijaldenhoven-Haitsma FRMD, Wulp M, et al. The web-based
advance care planning program "Explore Your Preferences for Treatment and Care": development, pilot study, and
before-and-after evaluation. J Med Internet Res. 2022;24(12):e38561. [FREE Full text] [doi: 10.2196/38561] [Medline:
36459410]

5. Thuisarts.nl. The Dutch College of General Practitioners. Over Thuisarts.nl. 2022. URL: https://www.thuisarts.nl/
over-thuisartsnl [accessed 2022-10-11]

JMIR Aging 2025 | vol. 8 | e49507 | p. 12https://aging.jmir.org/2025/1/e49507
(page number not for citation purposes)

van der Smissen et alJMIR AGING

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=aging_v8i1e49507_app1.pdf&filename=c685f549bef9e619d08afaa9100cf339.pdf
https://jmir.org/api/download?alt_name=aging_v8i1e49507_app1.pdf&filename=c685f549bef9e619d08afaa9100cf339.pdf
https://bjgp.org/lookup/pmidlookup?view=long&pmid=24982470
http://dx.doi.org/10.3399/bjgp14X680365
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24982470&dopt=Abstract
https://www.thuisarts.nl/keuzehulp/verken-uw-wensen-voor-zorg-en-behandeling
https://eprints.whiterose.ac.uk/121539/
http://dx.doi.org/10.1016/S1470-2045(17)30582-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28884703&dopt=Abstract
https://www.jmir.org/2022/12/e38561/
http://dx.doi.org/10.2196/38561
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36459410&dopt=Abstract
https://www.thuisarts.nl/over-thuisartsnl
https://www.thuisarts.nl/over-thuisartsnl
http://www.w3.org/Style/XSL
http://www.renderx.com/


6. van der Smissen D, Overbeek A, van Dulmen S, van Gemert-Pijnen L, van der Heide A, Rietjens JA, et al. The feasibility
and effectiveness of web-based advance care planning programs: scoping review. J Med Internet Res. 2020;22(3):e15578.
[FREE Full text] [doi: 10.2196/15578] [Medline: 32181750]

7. van der Smissen D, Rietjens JAC, van Gemert-Pijnen L, van Dulmen S, van der Heide A, Korfage IJ. Information needs
of patients with chronic diseases and their relatives for web-based advance care planning: a qualitative interview study.
BMC Palliat Care. 2021;20(1):77. [FREE Full text] [doi: 10.1186/s12904-021-00770-x] [Medline: 34053435]

8. Greenhalgh T, Wherton J, Papoutsi C, Lynch J, Hughes G, A'Court C, et al. Beyond adoption: a new framework for theorizing
and evaluating nonadoption, abandonment, and challenges to the scale-up, spread, and sustainability of health and care
technologies. J Med Internet Res. 2017;19(11):e367. [FREE Full text] [doi: 10.2196/jmir.8775] [Medline: 29092808]

9. Plsek PE, Greenhalgh T. Complexity science: the challenge of complexity in health care. BMJ. 2001;323(7313):625-628.
[FREE Full text] [doi: 10.1136/bmj.323.7313.625] [Medline: 11557716]

10. Greenhalgh T, Robert G, Macfarlane F, Bate P, Kyriakidou O. Diffusion of innovations in service organizations: systematic
review and recommendations. Milbank Q. 2004;82(4):581-629. [FREE Full text] [doi: 10.1111/j.0887-378X.2004.00325.x]
[Medline: 15595944]

11. Abimbola S, Patel B, Peiris D, Patel A, Harris M, Usherwood T, et al. The NASSS framework for ex post theorisation of
technology-supported change in healthcare: worked example of the TORPEDO programme. BMC Med. 2019;17(1):233.
[FREE Full text] [doi: 10.1186/s12916-019-1463-x] [Medline: 31888718]

12. Attribution 4.0 International (CC BY 4.0). Creative Commons. URL: https://creativecommons.org/licenses/by/4.0/ [accessed
2025-01-30]

13. Greenhalgh T, Maylor H, Shaw S, Wherton J, Papoutsi C, Betton V, et al. The NASSS-CAT tools for understanding,
guiding, monitoring, and researching technology implementation projects in health and social care: protocol for an evaluation
study in real-world settings. JMIR Res Protoc. 2020;9(5):e16861. [FREE Full text] [doi: 10.2196/16861] [Medline: 32401224]

14. Ott B, van Thiel GJ, de Ruiter CM, van Delden HJ. [Timing of advance care planning in frail elderly patients: when to
start?] Kwetsbare ouderen en advance care planning: Wanneer beginnen? Ned Tijdschr Geneeskd. 2015;159:A8295.
[Medline: 25650032]

15. Billings JA, Bernacki R. Strategic targeting of advance care planning interventions: the Goldilocks phenomenon. JAMA
Intern Med. 2014;174(4):620-624. [doi: 10.1001/jamainternmed.2013.14384] [Medline: 24493203]

16. Cheng SY, Lin CP, Chan HYL, Martina D, Mori M, Kim SH, et al. Advance care planning in Asian culture. Jpn J Clin
Oncol. 2020;50(9):976-989. [doi: 10.1093/jjco/hyaa131] [Medline: 32761078]

17. Bijna tweederde Nederlanders bekend met Thuisarts.nl. ICTHealth.nl. 2021. URL: https://www.icthealth.nl/nieuws/
bijna-twee-derde-nederlanders-bekend-met-thuisarts-nl/ [accessed 2022-07-21]

18. Forse stijging aantal bezoeken Thuisarts.nl. Federatie Medisch Specialisten. 2022. URL: https://demedischspecialist.nl/
nieuwsoverzicht/nieuws/forse-stijging-aantal-bezoeken-thuisartsnl [accessed 2023-02-15]

19. Springvloet L, Bos N, Jong J, Friele R, Boer D. De Transparantiemonitor 2018. Thuisarts.nl: Hoe draagt Thuisarts.nl bij
aan transparantie en de best passende zorg? 2019. URL: https://www.nivel.nl/nl/publicatie/
de-transparantiemonitor-2018-thuisartsnl-hoe-draagt-thuisartsnl-bij-aan-transparantie-en [accessed 2025-01-03]

20. DigiToegankelijk. Logius, ministerie van binnenlandse zaken en koninkrijkrelaties. WCAG: Richtlijnen voor webcontent.
2022. URL: https://www.digitoegankelijk.nl/uitleg-van-eisen/wat-wcag [accessed 2022-12-02]

21. Thuisarts. Thuisarts.nl ook bruikbaar voor mensen met beperking. The Dutch College of General Practitioners. URL: https:/
/www.thuisarts.nl/thuisartsnl-ook-bruikbaar-voor-mensen-met-beperking [accessed 2022-10-11]

22. Nicholls J, Lawlor E, Neitzert E, Goodspeed T. A Guide to Social Return on Investment. London. The Cabinet Office;
2012.

23. McIlfatrick S, Slater P, Bamidele O, Muldrew D, Beck E, Hasson F. 'It's almost superstition: If I don't think about it, it
won't happen'. Public knowledge and attitudes towards advance care planning: A sequential mixed methods study. Palliat
Med. 2021;35(7):1356-1365. [FREE Full text] [doi: 10.1177/02692163211015838] [Medline: 34000901]

24. Rodi H, Detering K, Sellars M, Macleod A, Todd J, Fullerton S, et al. Exploring advance care planning awareness,
experiences, and preferences of people with cancer and support people: an Australian online cross-sectional study. Support
Care Cancer. 2021;29(7):3677-3688. [doi: 10.1007/s00520-020-05878-z] [Medline: 33184712]

25. Jabbarian LJ, Zwakman M, van der Heide A, Kars MC, Janssen DJA, van Delden JJ, et al. Advance care planning for
patients with chronic respiratory diseases: a systematic review of preferences and practices. Thorax. 2018;73(3):222-230.
[doi: 10.1136/thoraxjnl-2016-209806] [Medline: 29109233]

26. Drenthen T, Beijaert RPH, Jansen PWM, Korevaar JC, Smeele IJM. [What do you think of Thuisarts.nl? Experiences after
3 years of www.Thuisarts.nl] Thuisarts.nl, hoe bevalt dat? Ervaringen na 3 jaar Thuisarts.nl. Ned Tijdschr Geneeskd.
2014;158:A8282. [Medline: 25515391]

27. Jimenez G, Tan WS, Virk AK, Low CK, Car J, Ho AHY. Overview of systematic reviews of advance care planning:
Summary of evidence and global lessons. J Pain Symptom Manage. 2018;56(3):436-459.e25. [FREE Full text] [doi:
10.1016/j.jpainsymman.2018.05.016] [Medline: 29807158]

28. Palliaweb. Advance care planning. Palliaweb. 2022. URL: https://palliaweb.nl/zoeken?searchText=advance+care+planning
[accessed 2022-12-12]

JMIR Aging 2025 | vol. 8 | e49507 | p. 13https://aging.jmir.org/2025/1/e49507
(page number not for citation purposes)

van der Smissen et alJMIR AGING

XSL•FO
RenderX

https://www.jmir.org/2020/3/e15578/
http://dx.doi.org/10.2196/15578
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32181750&dopt=Abstract
https://bmcpalliatcare.biomedcentral.com/articles/10.1186/s12904-021-00770-x
http://dx.doi.org/10.1186/s12904-021-00770-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34053435&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://europepmc.org/abstract/MED/11557716
http://dx.doi.org/10.1136/bmj.323.7313.625
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11557716&dopt=Abstract
https://europepmc.org/abstract/MED/15595944
http://dx.doi.org/10.1111/j.0887-378X.2004.00325.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15595944&dopt=Abstract
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-019-1463-x
http://dx.doi.org/10.1186/s12916-019-1463-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31888718&dopt=Abstract
https://creativecommons.org/licenses/by/4.0/
https://www.researchprotocols.org/2020/5/e16861/
http://dx.doi.org/10.2196/16861
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32401224&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25650032&dopt=Abstract
http://dx.doi.org/10.1001/jamainternmed.2013.14384
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24493203&dopt=Abstract
http://dx.doi.org/10.1093/jjco/hyaa131
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32761078&dopt=Abstract
https://www.icthealth.nl/nieuws/bijna-twee-derde-nederlanders-bekend-met-thuisarts-nl/
https://www.icthealth.nl/nieuws/bijna-twee-derde-nederlanders-bekend-met-thuisarts-nl/
https://demedischspecialist.nl/nieuwsoverzicht/nieuws/forse-stijging-aantal-bezoeken-thuisartsnl
https://demedischspecialist.nl/nieuwsoverzicht/nieuws/forse-stijging-aantal-bezoeken-thuisartsnl
https://www.nivel.nl/nl/publicatie/de-transparantiemonitor-2018-thuisartsnl-hoe-draagt-thuisartsnl-bij-aan-transparantie-en
https://www.nivel.nl/nl/publicatie/de-transparantiemonitor-2018-thuisartsnl-hoe-draagt-thuisartsnl-bij-aan-transparantie-en
https://www.digitoegankelijk.nl/uitleg-van-eisen/wat-wcag
https://www.thuisarts.nl/thuisartsnl-ook-bruikbaar-voor-mensen-met-beperking
https://www.thuisarts.nl/thuisartsnl-ook-bruikbaar-voor-mensen-met-beperking
https://journals.sagepub.com/doi/abs/10.1177/02692163211015838?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/02692163211015838
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34000901&dopt=Abstract
http://dx.doi.org/10.1007/s00520-020-05878-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33184712&dopt=Abstract
http://dx.doi.org/10.1136/thoraxjnl-2016-209806
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29109233&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25515391&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0885-3924(18)30283-5
http://dx.doi.org/10.1016/j.jpainsymman.2018.05.016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29807158&dopt=Abstract
https://palliaweb.nl/zoeken?searchText=advance+care+planning
http://www.w3.org/Style/XSL
http://www.renderx.com/


29. Boddaert M, Caffarel J, Dermois M, Kodde A, Reyners AKL. Leidraad voor het proces en uniform vastleggen van proactieve
zorgplanning (advance care planning, acp) naar aanleiding van de covid-19-pandemie. 2020. URL: https://palliaweb.nl/
getmedia/1e1ce663-6f7d-46ac-a47a-c8cb589597b7/Leidraad-proactieve-zorgplanning-(ACP)_22102020_new.pdf [accessed
2020-10-22]

30. Programma palliantie. Meer dan zorg. ZonMw. 2022. URL: https://www.zonmw.nl/nl/over-zonmw/onderwijs/programmas/
programma-detail/palliantie-meer-dan-zorg/ [accessed 2022-12-12]

31. ZonMw. Inzet van proactieve zorgplanning in de praktijk (uitgewerkte subsidieaanvragen). ZonMw. 2022. URL: https:/
/www.zonmw.nl/nl/subsidies/openstaande-subsidieoproepen/detail/item/
inzet-van-proactieve-zorgplanning-in-de-praktijk-uitgewerkte-subsidieaanvragen/ [accessed 2023-03-03]

32. SIRE. Campagne 'de dood, praat erover' campaign 'death, talk about it'. URL: https://sire.nl/campagnes/de-dood-praat-erover/
[accessed 2022-10-27]

33. Rijksoverheid. Rijksoverheid [Dutch Government]. Campagnetoolkits palliatieve zorg. 2019. URL: https://www.
campagnetoolkits.nl/palliatieve-zorg [accessed 2022-10-27]

34. Rietjens J, Sudore R, Deliens L, Ott B, Connolly M, van Delden J, et al. Internationale definitie van advance care planning.
Huisarts Wet. 2018;61(8):22-29. [FREE Full text] [doi: 10.1007/s12445-018-0224-y]

35. Toolkit advance care planning mbt het levenseinde. Frank Guldemond, Brenda Ott, Annet Wind, kaderhuisartsen
ouderengeneeskunde. 2017. URL: https://www.laego.nl/wp-content/uploads/2018/04/Toolkit-Advance-Care-Planning-2017.
pdf [accessed 2022-12-12]

36. KNMG. Patiëntenfederatie Nederland. Handreiking voor artsen om met patiënten in gesprek te gaan tijdig praten over het
levenseinde. KNMG and Patiëntenfederatie Nederland. URL: https://data.maglr.com/3230/issues/30306/393465/downloads/
handreiking-tijdig-praten-over-het-levenseinde.pdf [accessed 2022-12-12]

37. KNMG. Patiëntenfederatie Nederland. Praat op tijd over je levenseinde over passende zorg in je laatste levensfase KNMG
and Patiëntenfederatie Nederland. URL: https://www.knmg.nl/advies-richtlijnen/dossiers/praten-over-het-levenseinde-1.
htm [accessed 2022-12-12]

38. Chambers DA, Glasgow RE, Stange KC. The dynamic sustainability framework: addressing the paradox of sustainment
amid ongoing change. Implement Sci. 2013;8:117. [FREE Full text] [doi: 10.1186/1748-5908-8-117] [Medline: 24088228]

39. Aarons GA, Hurlburt M, Horwitz SM. Advancing a conceptual model of evidence-based practice implementation in public
service sectors. Adm Policy Ment Health. 2011;38(1):4-23. [FREE Full text] [doi: 10.1007/s10488-010-0327-7] [Medline:
21197565]

40. Dupont C, Smets T, Monnet F, Pivodic L, De Vleminck A, Van Audenhove C, et al. Publicly available, interactive web-based
tools to support advance care planning: Systematic review. J Med Internet Res. 2022;24(4):e33320. [FREE Full text] [doi:
10.2196/33320] [Medline: 35442207]

41. Butler M, Ratner E, McCreedy E, Shippee N, Kane RL. Decision aids for advance care planning: an overview of the state
of the science. Ann Intern Med. 2014;161(6):408-418. [FREE Full text] [doi: 10.7326/M14-0644] [Medline: 25069709]

42. Radbruch L, De Lima L, Knaul F, Wenk R, Ali Z, Bhatnaghar S, et al. Redefining palliative care-A new consensus-based
definition. J Pain Symptom Manage. 2020;60(4):754-764. [FREE Full text] [doi: 10.1016/j.jpainsymman.2020.04.027]
[Medline: 32387576]

43. Sibbald B, McDonald R, Roland M. Shifting care from hospitals to the community: A review of the evidence on quality
and efficiency. J Health Serv Res Policy. 2007;12(2):110-117. [doi: 10.1258/135581907780279611] [Medline: 17407662]

44. Zwakman M, Jabbarian LJ, van Delden J, van der Heide A, Korfage IJ, Pollock K, et al. Advance care planning: a systematic
review about experiences of patients with a life-threatening or life-limiting illness. Palliat Med. 2018;32(8):1305-1321.
[FREE Full text] [doi: 10.1177/0269216318784474] [Medline: 29956558]

45. Seymour J. The impact of public health awareness campaigns on the awareness and quality of palliative care. J Palliat Med.
2018;21(S1):S30-S36. [FREE Full text] [doi: 10.1089/jpm.2017.0391] [Medline: 29283867]

46. May CR, Mair F, Finch T, MacFarlane A, Dowrick C, Treweek S, et al. Development of a theory of implementation and
integration: Normalization process theory. Implement Sci. 2009;4:29. [FREE Full text] [doi: 10.1186/1748-5908-4-29]
[Medline: 19460163]

47. van Gemert-Pijnen L, Kelders SM, Kip H, Sanderman R. Ehealth research, theory and development: A multi-disciplinary
approach. Oxfordshire. Routledge; 1999.

48. CEHRES Roadmap Toolkit. Centre for eHealth & Wellbeing Research, University of Twente. 2018. URL: https://www.
utwente.nl/en/bms/ehealth/cehres-roadmap-toolkit/ [accessed 2023-05-18]

Abbreviations
ACP: advance care planning
CeHRes: Centre for eHealth Research Roadmap
NASSS: nonadoption, abandonment, scale-up, spread, and sustainability
NASSS-CAT: nonadoption, abandonment, scale-up, spread, and sustainability complexity assessment tool

JMIR Aging 2025 | vol. 8 | e49507 | p. 14https://aging.jmir.org/2025/1/e49507
(page number not for citation purposes)

van der Smissen et alJMIR AGING

XSL•FO
RenderX

https://palliaweb.nl/getmedia/1e1ce663-6f7d-46ac-a47a-c8cb589597b7/Leidraad-proactieve-zorgplanning-(ACP)_22102020_new.pdf
https://palliaweb.nl/getmedia/1e1ce663-6f7d-46ac-a47a-c8cb589597b7/Leidraad-proactieve-zorgplanning-(ACP)_22102020_new.pdf
https://www.zonmw.nl/nl/over-zonmw/onderwijs/programmas/programma-detail/palliantie-meer-dan-zorg/
https://www.zonmw.nl/nl/over-zonmw/onderwijs/programmas/programma-detail/palliantie-meer-dan-zorg/
https://www.zonmw.nl/nl/subsidies/openstaande-subsidieoproepen/detail/item/inzet-van-proactieve-zorgplanning-in-de-praktijk-uitgewerkte-subsidieaanvragen/
https://www.zonmw.nl/nl/subsidies/openstaande-subsidieoproepen/detail/item/inzet-van-proactieve-zorgplanning-in-de-praktijk-uitgewerkte-subsidieaanvragen/
https://www.zonmw.nl/nl/subsidies/openstaande-subsidieoproepen/detail/item/inzet-van-proactieve-zorgplanning-in-de-praktijk-uitgewerkte-subsidieaanvragen/
https://sire.nl/campagnes/de-dood-praat-erover/
https://www.campagnetoolkits.nl/palliatieve-zorg
https://www.campagnetoolkits.nl/palliatieve-zorg
https://www.henw.org/artikelen/internationale-definitie-van-advance-care-planning
http://dx.doi.org/10.1007/s12445-018-0224-y
https://www.laego.nl/wp-content/uploads/2018/04/Toolkit-Advance-Care-Planning-2017.pdf
https://www.laego.nl/wp-content/uploads/2018/04/Toolkit-Advance-Care-Planning-2017.pdf
https://data.maglr.com/3230/issues/30306/393465/downloads/handreiking-tijdig-praten-over-het-levenseinde.pdf
https://data.maglr.com/3230/issues/30306/393465/downloads/handreiking-tijdig-praten-over-het-levenseinde.pdf
https://www.knmg.nl/advies-richtlijnen/dossiers/praten-over-het-levenseinde-1.htm
https://www.knmg.nl/advies-richtlijnen/dossiers/praten-over-het-levenseinde-1.htm
https://implementationscience.biomedcentral.com/articles/10.1186/1748-5908-8-117
http://dx.doi.org/10.1186/1748-5908-8-117
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24088228&dopt=Abstract
https://europepmc.org/abstract/MED/21197565
http://dx.doi.org/10.1007/s10488-010-0327-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21197565&dopt=Abstract
https://www.jmir.org/2022/4/e33320/
http://dx.doi.org/10.2196/33320
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35442207&dopt=Abstract
https://www.acpjournals.org/doi/abs/10.7326/M14-0644?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.7326/M14-0644
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25069709&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0885-3924(20)30247-5
http://dx.doi.org/10.1016/j.jpainsymman.2020.04.027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32387576&dopt=Abstract
http://dx.doi.org/10.1258/135581907780279611
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17407662&dopt=Abstract
https://journals.sagepub.com/doi/abs/10.1177/0269216318784474?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/0269216318784474
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29956558&dopt=Abstract
https://europepmc.org/abstract/MED/29283867
http://dx.doi.org/10.1089/jpm.2017.0391
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29283867&dopt=Abstract
https://implementationscience.biomedcentral.com/articles/10.1186/1748-5908-4-29
http://dx.doi.org/10.1186/1748-5908-4-29
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19460163&dopt=Abstract
https://www.utwente.nl/en/bms/ehealth/cehres-roadmap-toolkit/
https://www.utwente.nl/en/bms/ehealth/cehres-roadmap-toolkit/
http://www.w3.org/Style/XSL
http://www.renderx.com/


Edited by Y Jiang; submitted 01.06.23; peer-reviewed by F Monnet, P Delir Haghighi, Y Chu; comments to author 25.10.23; revised
version received 16.02.24; accepted 06.11.24; published 04.03.25

Please cite as:
van der Smissen D, Schreijer MA, van Gemert-Pijnen LJEWC, Verdaasdonk RM, van der Heide A, Korfage IJ, Rietjens JAC
Implementation of a Web-Based Program for Advance Care Planning and Evaluation of its Complexity With the Nonadoption,
Abandonment, Scale-Up, Spread, And Sustainability (NASSS) Framework: Qualitative Evaluation Study
JMIR Aging 2025;8:e49507
URL: https://aging.jmir.org/2025/1/e49507
doi: 10.2196/49507
PMID: 40053753

©Doris van der Smissen, Maud A Schreijer, Lisette J E W C van Gemert-Pijnen, Rudolf M Verdaasdonk, Agnes van der Heide,
Ida J Korfage, Judith A C Rietjens. Originally published in JMIR Aging (https://aging.jmir.org), 04.03.2025. 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
Aging, is properly cited. The complete bibliographic information, a link to the original publication on https://aging.jmir.org, as
well as this copyright and license information must be included.

JMIR Aging 2025 | vol. 8 | e49507 | p. 15https://aging.jmir.org/2025/1/e49507
(page number not for citation purposes)

van der Smissen et alJMIR AGING

XSL•FO
RenderX

https://aging.jmir.org/2025/1/e49507
http://dx.doi.org/10.2196/49507
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=40053753&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

