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Chapter 1: General Introduction




Chapter 1

Chronic Conditions

The prevalence of people with chronic conditions is steadily increasing, with chronic
conditions being among the leading causes of disability and mortality worldwide
(Hacker, 2024). Living with a chronic condition such as Chronic Obstructive Pulmonary
Disease (COPD) (a heterogeneous lung condition characterised by chronic respiratory
symptoms that cause persistent, often progressive, airflow obstruction (GOLD, 2025))
or Rheumatic and Musculoskeletal diseases (RMDs) (a wide range of degenerative,
inflammatory, and autoimmune conditions that commonly affect the joints (Van Der
Heijde et al., 2018)) impacts multiple aspects of one’s life and poses an extreme burden
on patients. These include, for example, managing symptoms, medication, appointments
with Healthcare Professionals (HCPs), fatigue, loss of autonomous life, and the need to
adjust to new limitations (Barakou et al., 2025; Hajat & Stein, 2018; Tumilty et al., 2020;
Van Wilder et al,, 2021).

The number of patients and healthcare costs are increasing, while facing a
scarcity of HCPs, resulting in extremely long waiting lists and limited time for HCPs to
treat patients (Abdullah Altassan et al., 2024; Polanco et al., 2025; Salisbury et al., 2023).
To meet the increasing demands for healthcare now and in the future, current practices
must evolve and adapt to a sustainable model that satisfies both individuals with chronic
conditions and the healthcare system as a whole. Currently, most healthcare systems are
designed to have a reactive model of care. This form of medical care addresses health
symptoms after they have manifested and thus mainly focuses on treating symptoms and

disease (Grant, 2024).

A more proactive model of care takes into account potential risk factors and
lifestyle factors of a person’s health and focuses on disease prevention, early detection,
patient engagement, chronic disease management, and mental health (Grant, 2024;
Talukder et al., 2020). For example, the proactive integrated care system in the study of
Koff et al,, (2009) consisted of remote home monitoring (e.g., on changes in symptoms),
daily disease-specific education (e.g., medications and their use, oxygen therapy, and
breathing techniques), teaching self-management skills at enrolment (e.g., use of an
oximeter, increasing awareness of clinical changes, and appropriate calls to physician
offices), and enhanced communication with study coordinators. This proactive model
of care significantly improved the quality of life of people with COPD and had positive
effects on healthcare costs (Koff et al., 2009). However, to achieve this paradigm shift

from reactive to proactive care, it is essential that people with chronic conditions ate



General Introduction

empowered to become active partners in their patient journey and supported to engage

in self-management.

Self-Management

Self-management can be described as the tasks (e.g., role management, medical
management) or skills (e.g., problem solving, decision making, action planning) one
needs to perform to manage one's health (Lorig & Holman, 2003). Current literature
varies widely in its definitions of self-management (Newham et al., (2017). For example,
Harrison et al., (2015) defined self-management in the context of COPD as an action
plan involving symptom monitoring, medical management, and education. Others
mention that self-management requires an iterative interaction process between the
participants and HCPs (Zwerink et al., 2014). However, we argue that self-management
is more than an action plan, task, skill, or interaction process, given that it is broader

than the medical context alone. Therefore, in this thesis, we define self-management as:

The ability of an individnal to manage one’s symptoms, treatment, physical,
social, and emotional consequences, and lifestyle changes. 1t includes means
of empowerment, educating oneself; being antonomons, learning and adapting
to new bebaviours, acceptance, and adapting to a new balance in life’ (te
Braake, Vaseur, et al., 2025)

Self-management emphasizes a person’s active role in their healthcatre process and
empowers people to become in charge of their own health (Audulv et al., 2010). Self-
management support may help a person in the process of becoming an active participant.
This support entails the support from a healthcare practitioner and healthcare system to
better manage or improve health outcomes (Jones et al., 2011). In this thesis, we consider
that self-management support should not only be limited to support within the
healthcare context, as self-management also applies outside that context. Therefore, we
extended the definition of self-management support specifically by stating that it also
entails support from one’s own environment or peers, or the support found from one’s

own efforts and search strategy (e.g., finding information on the internet).

One approach to support self-management is through self-management
interventions, which are structured strategies to provide patients with the skills and tools
to engage in self-management. According to Effing et al. (2016), a COPD self-

management intervention is ‘a structured but personalised and often multi-component,
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with goals of motivating, engaging and supporting the patients to positively adapt their
health behaviour(s) and develop skills to better manage their disease’. Hence, self-
management interventions aim to provide patients with skills to take responsibility for
their chronic condition and to actively participate in their health (Jonkman, Schuurmans,
Jaarsma, et al., 2016). These interventions may have different components (e.g.,
medication management, action plans, goal setting, education, coaching, symptom
monitoring) but may also have various modes, such as individual sessions, group
therapies, and eHealth technologies, among others (Jonkman, Schuurmans, Groenwold,
et al., 20106).

The Global Initiative for Chronic Obstructive Lung Disease (GOLD) report
(GOLD, 2025) recognises that self-management education and coaching by HCPs
should be a major component of the chronic care model. However, there is no golden
standard available on what self-management support or interventions should entail or
how they should be implemented in practice. As a consequence, there are many
interventions available that show a wide variety in components, modes, underpinning
theories, intensity, outcomes measured, and duration (Jonkman, Schuurmans,
Groenwold, et al., 2016; Maclver et al, 2021). This leads to self-management
interventions that do not cover the whole definition of self-management or do not end
up being used in practice, as the literature about how to implement them in daily practice
is also lacking. Besides, self-management interventions available in the literature are
often targeted towards one specific chronic condition (e.g., Ammerlaan et al., 20106;
Bourne et al., 2022). While in reality, chronic conditions have overlapping (behavioural)
risk factors (Adams et al, 2019; Niebuur et al, 2023) and often occur with
multimorbidity (Kudesia et al., 2021). Similar intervention elements may be important
when self-managing a chronic condition. Therefore, we could hypothesize that self-
management behaviours and self-management needs may be overlapping across chronic

conditions.

There is a body of literature available investigating self-management support and
interventions from a clinical perspective (e.g., nurses (van Hooft et al., 2015), physicians
(Khairnar et al., 2019; Lamontagne et al., 2013), general practitioners (Morrissey et al.,
2018). However, little is known about the patient perspective of self-management. Their
needs, context, values, preferences, or experiences when engaging in self-management
remain underexplored. This raises the question of how we can truly support patients and
design effective self-management interventions if we do not take into account their

perspective in healthcare. The perspectives of people with chronic conditions are much
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broader than clinical perspectives only. When making them part of the conversation,
researchers can utilize their experience-based knowledge and ensure that the research
performed has impact and meaning for them (Duffett, 2017). Therefore, it is important
to shed light on the needs, wishes, and efforts of people with chronic conditions for

their self-management by involving them in our research.

Involving People in Research

The active involvement of people living with chronic conditions extends beyond
healthcare. It also applies to research, design, and development, ensuring that we
investigate and build the right things in a way that aligns with their lived experiences.
Such efforts are also known as Patient Engagement (PE). PE in health research has
gained considerable interest for its ability to improve the relevance, quality, and impact
of research outcomes (Mah et al., 2025). PE can be defined as ‘meaningful and active
collaboration in governance, priority setting, conducting research and knowledge
translation’ (The Canadian Institutes of Health Research, 2014). The people involved in
this partnership are often referred to as patient partners. Many similar approaches
emphasize the active involvement of non-professional researchers, such as citizen
science (Wiggens & Wilbanks, 2019) and action research (Oberschmidt et al., 2024),
which, when applied in the healthcare domain, also involves patient partners. Many
benefits of PE are reported, e.g., improved relevance of clinical trials (Gobat et al., 2025),
helping knowledge translation, facilitating recruitment, and capturing preferences,
experiences, and needs of patient partners (Belton et al., 2019; Forsythe et al., 2019;
Kirwan et al., 2005; McVey et al., 2023).

Next to the benefits of PE in research, studies also reported on the reasoning and
value of being a patient partner. A study of Chudyk et al., (2023) identified that altruism
(e.g., experiences with the complexities of the healthcare system), professional
background (e.g., in healthcare academia), desire for personal development and
expression (e.g., wanting to challenge themselves), and personal history (e.g., being
involved as research participants) were the main reasons for becoming a patient partner.
The study of Ivany et al., (2023) found that patients value the possibility of contributing
to research and supporting future patients. Furthermore, being a patient partner may
also build a sense of community and promote support through creating relationships
and communication with other patient partners (Ivany et al., 2023). Thus, PE is essential

as it has many benefits for research and patient partners. Besides, movements like
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‘nothing about me without me’ (British Columbia Ministry of Health, 2011) also show

that it is not acceptable anymore to not include patients in research.

Involving patients within research in practice is not straightforward and requires
continuous reflection on when, why, and how to involve whom. In this way, an adequate
representation of the target group can be ensured while guaranteeing that their active
collaboration with the researchers is feasible and also meaningful for them. Facilitating
PE also entails, for example, dedicating time to partnerships, flexibility, training patient
partners to provide them with necessary skills if needed, adopting ideas from patient
partners, and communicating the value of patient partners (Bird et al., 2020). However,
practice demonstrates that there is still much room for improvement. Richards et al,,
(2023) identified four statements of patient engagement gone wrong: 1) ‘Patient partners
as a check mark’™ inviting someone to participate but not listening to their perspectives,
and thus not acknowledging their insights, contributions, or ideas, 2) ‘Unconscious bias
towards patient partners’ lived experiences are often not viewed as true expertise and
given less credence and respect, 3) ‘Lack of support to fully include patient partners™
failing to provide physical or other support so they may fully participate as team
members, and 4) Lack of recognizing the vulnerability of patient partners: failing to
appreciate that patient partners often re-live emotional or even traumatic parts of their
lives for the sake of te project. One should reflect on and learn from these statements

and strive to avoid them in their own research (Richards et al., 2023).

When making efforts to engage patients in research, there are different roles that
one can take throughout various stages of a research project. Smits et al., (2020)
developed the ‘Involvement Matrix’, which is a conversation tool for patients and
researchers to discuss and explain their roles of involvement in research. It aims to
support PE in research projects by being clear and transparent about roles and
expectations (Smits et al., 2020). This matrix describes three different phases of the
research project (Preparation, Execution, and Implementation) and five different roles
in the project (Listener, Co-thinker, Advisor, Partner, and Decision-maker). The tool
can be used both prospectively: to establish roles and expectations, and retrospectively:
to reflect whether roles were conducted satisfactorily. In the context of this thesis, using
this matrix can help to map PE throughout our different research studies, from which

we can reflect upon our efforts and draw our lessons learned.
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Problem Statement and Research Questions

Although self-management is frequently practiced and promoted, little is known about
how to engage and support people with chronic conditions in their self-management
based on their needs and preferences, and how such support could be successfully
implemented in practice. Moreover, current literature about self-management is focused
on the perspectives of HCPs. The patient perspective about self-management is
underrepresented: the current self-management behaviours in daily living, the needs for
self-management support, and the way self-management support can be facilitated are
unclear. Therefore, this thesis aims to increase our understanding of self-management
from a patient perspective and, by engaging people with chronic conditions, identify
how the self-management of people with COPD and RMDs can be supported. This aim

is achieved through answering the following research questions:

I.  What is the current body of knowledge in healthcare practice and literature?
1. What are the current self-management strategies of people with COPD and
RMDs from a patient perspective?

III.  What is the future perspective on supporting self-management?

Thesis Outline

This thesis is divided into three parts. Part I focuses on identifying the current body of
knowledge of self-management in literature and in healthcare practice. In Chapter 2, a
Pan-European service model for an eHealth intervention for COPD was developed in
three countries (the Netherlands, Italy, and Estonia) to investigate how a potential self-
management intervention could be implemented in practice. Such insight helps in
understanding if practice is ready to support self-management and how interventions
should be implemented in the future. Chapter 3 investigates the current state-of-the-art
of eHealth self-management interventions for people with COPD by conducting a
scoping review. More specifically, the functionality, modality, technology readiness level
(TRL), underlying theories of the technology, the positive health dimensions addressed,
the target population characteristics, the self-management processes, and the behaviour

change techniques (BCT's) were investigated.

Part II investigates the patient perspective of current self-management
strategies and possible overlap between chronic conditions, specifically for people with
COPD and people with RMDs. This includes the self-management activities they are

engaged in, their motivations for starting a strategy, and their experiences with these
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activities. In Chapter 4, an online survey was carried out to identify self-management
strategies of people with RMDs. Throughout all phases of the study, a citizen science
approach was used, which will also be reflected upon in the paper. Chapter 5
investigates the self-management strategies that people with COPD apply in their daily
lives. This study also explored how to increase response rates by focusing on offline
approaches. Furthermore, this study uses the same analysis instrument as used for people
with RMDs, enabling comparison of self-management categories between diseases. This
helps us identify patterns in the needs of people with chronic conditions for self-

management that may be disease-generic.

Part IIT focuses more on the future perspective by investigating what people
with COPD and people with RMDs need for their self-management and how self-
management can be optimally supported. Chapter 6 investigates the needs for self-
management support from a patient perspective within an iterative design process for
co-creating a self-management tool to support the self-management journey of people
with COPD and RMDs. Finally, Chapter 7 provides the general discussion. There, we
report our main findings and answer our three research questions. Next, we reflect upon
our efforts of involving people in research by mapping our engagement in the

Involvement Matrix of Smits et al., (2020).

Context of this research

The studies of this dissertation are performed within two projects: RE-SAMPLE and
REIS.

RE-SAMPLE is an acronym that stands for: REal-time data monitoring for
Shared, Adaptive, Multi-domain and Personalised prediction and decision making for
Long-term Pulmonary care Ecosystems. It is a Horizon2020 research and innovation
project (no. 965315) that aims to ‘empower patients with COPD and CCCs in self-care
by developing a multidisciplinary, adaptive virtual companionship programme and to
drive structural change in healthcare together with patients, healthcare professionals,
scientists, policy makers, and industry’ (RE-SAMPLE, n.d.). The studies of Chapter 2,
Chapter 3, Chapter 5, and Chapter 6 are conducted within that context.

REIS (ourney®) stands for Reuma en Ik: Self-management (Rheumatism and
I: self-management). This project investigates self-management strategies deployed by
people with rheumatic conditions through a citizen science approach. The study was
supported by the Dutch Arthritis Society Reuma Nederland (no. PB23-01-01), the

14
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Interdisciplinary Consortium for Clinical Movement Sciences & Technology (ICMS) as
part of the TOPFIT programme (University of Twente, Radboud University, Sint
Maartenskliniek, and Roessingh Research and Development). Chapter 4 of this

dissertation represents the work performed in this project.
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Chapter 2

Abstract

Introduction: Active participation of patients in their care via self-management is an
important pillar to manage chronic conditions. Self-management education and
continuous support are needed to improve patients’ confidence to take such an active
role. One way to do this is through eHealth technologies. However, those technologies
can only be successful when actively used in daily practice and when integrated in overall
care. Therefore, this study investigated how a self-management eHealth technology

could be implemented that emphasises the active role of patients in their care.

Methods: The service modelling method was utilized as implementation strategy. The
design process consisted of five phases with salient stakeholders and consortium
members of a European project to develop the service model. Studies with salient
stakeholders were carried out in three different countries (Italy, Estonia, and the
Nethetlands). A combination between face-to-face and online methods facilitated the

participatory design process.

Results: Due to the pan-European context, different stakeholders in the three countries
were identified. Research nurses and case managers were not yet established in practice,
but once implemented, expected to contribute to optimal implementation. During
service modelling, a crucial step was revealed: providing self-management training before
technology use to let patients familiarise with the concept of taking an active role. As
HCPs felt that they were not necessarily equipped to guide patients in terms of self-

management, they also should have access to such self-management training.

Conclusions: By demonstrating a way for implementation while emphasising patients’
active role, we also showed the complexity of the method in two ways. First, by
demonstrating the fine line between the descriptive and prescriptive model. Thus,
showcasing the need to recognise that prescriptive models may be hampered by the delay
in changing work practices. Second, by highlighting the importance of identifying
country-specific differences in the pan-European context, revealing that service

modelling is not a one-size-fits-all approach.
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Introduction

Chronic Obstructive Pulmonary Disease (COPD) is a heterogencous lung condition
characterised by chronic respiratory symptoms (dyspnea, cough, expectoration and/or
exacerbations) due to abnormalities of the airways (bronchitis, bronchiolitis) and/or
alveoli (emphysema) that cause persistent, often progressive, airflow obstructions
(Agusti et al., 2023; GOLD, 2022). COPD is one of the major problems of public health
and is steadily increasing in prevalence, morbidity, and mortality (Adeloye et al., 2022;
GOLD, 2022; Jankowska-Polaniska et al., 20106). Because of this increase, COPD was
listed as the third leading cause of death in 2019 (Quaderi & Hurst, 2018).

The management of COPD is complex. One reason for this complexity is that
COPD often coexists with other diseases, impacting the disease course (GOLD, 2022).
These comorbidities worsen patients’ outcomes and increases the economic burden and
mortality (Theanacho et al., 2020; Sethi et al., 2022; Shah et al., 2022). Because of these
comorbidities, multiple different healthcare professionals (HCPs) are involved and
ideally, need to work together to provide a multidisciplinary treatment strategy
(Corlateanu, 2022). However, this may not always be the case in practice, making it
challenging to align the different advice. Additionally, the chronic nature of the disease
implies that the largest part of care is originated at the home of the patient without HCPs
having the possibility to monitor or support them. The complexity also shows in that
patients may experience acute exacerbations: “An episode of sustained symptom
worsening that might require specialised treatment” (Chaudhary et al, 2023).
Exacerbations negatively affect patients’ health status and well-being, making early
diagnosis and prevention essential (MacLeod et al., 2021). Therefore, to manage COPD,
quite some effort is required from both HCPs and patients. An active role of the patient
within their disease management is here essential. This is often referred to as self-

management. Self-management can be defined as:

The ability of the individual, in conjunction with family, community, and
HCPs, to manage symptons, treatments, lifestyle changes, and psychosocial,
cultural, and spiritnal consequences of health conditions’ (Richard & Shea,
2011).
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It challenges patients to take more responsibility and ownership towards their own
health and well-being. With taking more responsibility, patients may take charge of their

illness and become active participants in care (Audulv et al., 2010).

As recently concluded by Wang et al, (2022), patient empowerment may
improve confidence and adherence to self-management, with self-efficacy mediating this
relationship. Self-efficacy refers to the level of confidence in one’s ability to perform
self-management activities (Richard & Shea, 2011). Patient empowerment can be
conceptualised as a process that “enhances the patient’s feeling of control, self-efficacy,
coping abilities, and ability to achieve change over their condition” (Small et al., 2013).
In addition, it is increasingly advocated that clinical decision-making takes part in a
collaboration between patient and clinician (i.e., shared decision-making, (Chatles et al.,
1997; Elwyn et al., 2012)). For a patient to be able to engage in shared decision-making
in the first place, it can be assumed that some level of empowerment has to be reached
already. Therefore, both mechanisms can be considered to be important in the process

of self-management.

One way to empower patients and support them in their self-management is
through eHealth technologies: “The actual technological instrument via which health,
well-being and healthcare are supported, often information or communication
technology’ (van Gemert-Pijnen et al., 2018). Many benefits are expected; it has the
potential to reduce healthcare costs, to improve accessibility of healthcare, and to
empower patients in their self-management (Ahmed et al., 2023; Kermelly & Bourbeau,
2022; Limna, 2023; Ossebaard & Van Gemert-Pijnen, 2016; Stefanicka-Wojtas &
Kurpas, 2022). To eventually achieve these expected benefits for patients, it is important
to involve them ecatly on in the different stages of the development process, e.g., during
requirement elicitation, prototype development, and usability testing. Such co-design
approaches may enhance learning and empower patients (Cole et al., 2022). In this way,
group-specific challenges (such as low (¢) Health literacy and low motivation (Nyberg et
al,, 2017)) can be taken into consideration carly on, and the technology can be fitted
towards the specific needs and capabilities of the patients. In recent years, many self-
management eHealth technologies have been developed, aiming to support patients with
chronic diseases and positively change healthcare (e.g., Hallensleben et al., 2019; Kelly
et al., 2022; Shen et al., 2019).

An example of such an eHealth technology aiming to improve healthcare and
COPD self-management is RE-SAMPLE. RE-SAMPLE is a research and innovation
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project (Horizon 2020 Grant Agreement No. 965315) that aims to develop an adaptive
virtual companionship programme that supports people with COPD and comorbidities
in their self-management (RE-SAMPLE, n.d.). In addition, a clinical dashboard will be
developed to support HCPs in monitoring their patients and making decisions. RE-
SAMPLE collects real-world data (RWD) from cohorts in 3 clinical pilot sites: Medisch
Spectrum Twente (MST) in the Netherlands (NL), Gemelli hospital in Italy (IT), and
Tartu hospital in Estonia (EST). The monitoring function of RE-SAMPLE will collect
data from a Garmin smartwatch (activity, sleep, heart rate, oxygen saturation), data from
several questionnaires, and from an Electronic Patient Reported Outcome measure
(ePROMs). Such monitoring functionalities, ePROMS in particular, have been
increasingly used in practice and shown to be beneficial for e.g. shared decision-making
and supporting self-management (Holmes et al., 2019; Meirte et al., 2020). This data,
among others, will be used to develop prediction models through artificial intelligence
(A) (RE-SAMPLE, n.d.). The virtual companionship programme includes self-
management support by means of coaching. Thus, all aspects of the technology aim to

engage and support people with COPD and comorbidities in their care.

These services can only be successful when actively used in daily practice.
However, not much is known about the roles and responsibilities that stakeholders,
especially patients and HCPs, should take when RE-SAMPLE is implemented in daily
practice. To shape this new way of providing care, an implementation strategy should
be prepared as early as possible during the development phase of the eHealth technology
(van Limburg et al., 2011). This strategy should focus on identifying important
stakeholders, structures, and processes within daily practice. Implementation models
may guide this strategy and should be a central part of the eHealth technology
development. To eventually improve care while using this eHealth technology, its
implementation should be feasible and realistic, while empowering patients (Ross et al.,
2016; Varst et al., 2019).

There are various methods available for developing an implementation model
(Ammenwerth et al., 2000; Bitner et al., 2008; Greenhalgh et al.,, 2017; van Gemert-
Pijnen et al., 2011; van Limburg et al., 2011). This study utilized the service modelling
method (also referred to as service blueprinting) as it provides a complete picture of
implementation processes and is clearly demonstrated by means of a service model. A
service model is a schematic representation of how an eHealth technology should be
implemented in practice (Broekhuis et al., 2021) and entails components such as: end-

user actions, stakeholder actions, and support services (Bitner et al., 2008). It describes
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all the activities and responsibilities of the stakeholders of a specific eHealth technology.
An individual or an organization can be considered a stakeholder when they affect or
are affected by the project (Freeman, 2004). Because the activities of stakeholders are
part of the model and they will eventually use the service or support its implementation,
it is critical to understand their needs, concerns, and expectations (Carr et al., 2009). By
engaging stakeholders, their interests and needs can be identified and accounted for in
the service model, by which support and motivation for future implementation of an

eHealth technology may be created (Broekhuis et al., 2021).

This paper investigates how a newly developed eHealth technology could be
implemented in practice, that emphasises the active role of people with COPD and
comorbidities in their care. To support successful implementation, the service model
was iteratively developed using the service modelling method (Bitner et al., 2008) with
key stakeholders in three European countries. The paper contributes by detailing the
process of the service model design and by describing a service model for a COPD
eHealth technology that stresses the importance of taking responsibility within self-

management.

Methods

This study is part of the RE-SAMPLE project. During the time of the current study, the
project was in its development phase. To develop the service model, this study pursues
the iterative and gradual design process as proposed by Broekhuis et al., (2021). In this
process, salient stakeholders are continuously involved to incorporate their perspectives
and needs and to gather their feedback on the different iterations of the service model,
to ensure that their perspectives have been correctly understood and accounted for.
Salient stakeholders are those stakeholders that are giving priority to within the project
(Mitchell et al., 1997). Components of a service model, as defined by Bitner et al., (2008)
(e.g. end-user actions, support processes) were taken into consideration during the
design process, and project-specific components, such as the components of the RE-
SAMPLE technology, were added to tailor the service model. In the empirical studies
conducted at the start of the project (e.g. co-creating patient journeys, eliciting user
needs, understanding the context), patients from all three countries participated in
creating the basis for the service modelling. The insights from these studies (obtained
from patients’ needs, wishes, and experiences), together with the proposed vision within
the RE-SAMPLE project, were used as input for the building blocks of the RE-
SAMPLE eHealth technology. These building blocks served as starting point of the
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service model design, consisting of: peer-to-peer contact (the possibility to be in contact
with other people with COPD and CCC), data collection (data collected from the
Garmin smartwatch, questionnaire data, and ePROMS), self-management and coaching
(self-management support and coaching on different topics relevant for the patient), risk
alert (alert from the system when unusual symptoms are detected), data review (process
in which a HCP reviews the collected data of the patient when unusual symptoms are
detected and a data review is requested by the patient), exacerbation (worsening of
symptoms), and hospitalization. Figure 1 shows a simplified version of these building
blocks. A more detailed version of this figure was used as a starting point to facilitate

the first iterations.
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Peer-to-peer Self-management
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contact and Coaching
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id
| Exacerbation l “ ‘ Data review ‘
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Figure 1. Building blocks of the RE-SAMPLE eHealth technology.

Design and Setting

Table 1 shows the service model design process consisting of 5 phases with salient
stakeholders and consortium members to develop the service model involving three
iterations of the model. Studies with salient stakeholders were carried out in the three
different pilot sites of the RE-SAMPLE project. In the studies where consortium
members were invited, the different pilot sites and different perspectives were discussed
together in break-out and plenary sessions. The studies were carried out by the
consortium partner leading the task “Service model development” (anonymised for
submission) between January and August 2022. A combination between face-to-face and
online studies facilitated the design process. All participants received information about
the study and gave their (digital) informed consent before participating. The nature of

this study does not require formal medical ethical approval. This was assessed by the
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Medical Research Ethics Committee (MREC) Oost-Nederland in terms of the Medical
Research Involving Human Subjects Act (WMO) obligation (File number: 2021—
13,319). All procedures were in accordance with the Declaration of Helsinki and the
Good Clinical Practice (GCP) guidelines.

Table 1. Overview Design Activities of the RE-SAMPLE Service Model.

Phase Activity

1 Stakeholder Identification
o Method: Workshop
o Content: Identifying potential stakeholders, generating the top
15
e DParticipants: Clinical partners within the RE-SAMPLE

consortium

2 Stakeholder Saliency Analysis
e Method: Survey
o Content: Rating of power, legitimacy, and urgency

o Participants: Consortium members and potential stakeholders
3 Identification of Current Practice
e Method: Workshop
e Content: Inventory of current COPD care, desired roles, and
responsibilities

o Participants: Salient stakeholders

Design of Initial Service Model (Version A)

4 Feedback (Consortium Partners)
o Method: Workshop
e Content: General impressions, desired activities, roles, and
responsibilities.

o DParticipants: Partners within the consortium

Optimization of Service Model (Version B)
5 Feedback (Salient Stakeholders)
o Method: Workshop

e Content: General impressions, desired activities, roles, and
responsibilities.

e DParticipants: Salient stakeholders
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Finalization of Service Model (Version C)

Round 1. Stakeholder Identification (Clinical Partners of the Consortium)

As the first step in the service model development, potential important stakeholders
were identified in all three pilot sites, by means of an online workshop conducted with
the clinical partners within the project. This workshop aimed to identify stakeholders
that might be important to put the eHealth solution into practice. Clinical partners from
the RE-SAMPLE consortium were asked as domain experts (Sharp et al., 1999) to
identify relevant stakeholders for the stakeholder identification. These members were
first asked to create a general list of important stakeholders for their respective country
and later created a top 15 of the most important stakeholders. Discussions during the
workshop were audio recorded, and stakeholder identification exercises were
documented within Mural (Mural, n.d)) an online platform for visual collaboration.

Results from the Mural board were used as input for round 2.

Round 2. Stakeholder Saliency Analysis (Consortium Members and Potential
Stakeholders)

Using the outcomes from the stakeholder identification workshop, an online stakeholder
saliency survey (Multimedia Appendix 2.1) was designed in Qualtrics (Qualtrics, n.d.),
applying the constructs: power, legitimacy, and urgency (Mitchell et al., 1997). The goal
was to identify the salient stakeholders of the RE-SAMPLE project by help of direct
stakeholders in each pilot country. The survey was designed in three parts representing
the three constructs. For each construct, participants could rate on a 5-point Likert scale
whether a certain stakeholder was salient (1: not at all - 5: very much). The survey was
distributed via e-mail and shared with both HCPs and people with COPD. Outcomes
were analysed using descriptive statistics. For each pilot site in RE-SAMPLE, the top 5

(the highest mean) were identified to be the most salient.

Round 3. Identification of Current Practices (Salient Stakeholders)

The results of the stakeholder salience survey were used to invite salient stakeholders to
the first workshop. Three (online) workshops were carried out in the different pilot sites
to collect input for the development of the initial service model (Version A). This
workshop aimed to collect information about current COPD care practices and the
desired roles and responsibilities within the eHealth technology in each pilot site. To
achieve the workshop goals, an inventory of the current situation and identification of

weak and strong points in care was made. A patient journey, developed in the eatly phase
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of the project and based on interviews with both patients and HCPs in all 3 countries,
was used during these activities to support the inclusion of the patient perspective
(Simonse et al., 2019). In line with the user-centred design process (Idoughi et al., 2012),
a persona- and scenario-based approach was utilized to understand and discuss the
current care practices, which facilitates the design of the new situation (ie, using the
eHealth technology in practice). The desired roles and responsibilities of salient
stakeholders and potential strengths and weaknesses of the current practice of care were
discussed. All workshops were audio-recorded, and workshop outcomes were
documented within Mural or with the use of post-its (depending on whether the
workshop was online or offline). Both documented and audio-recorded data collected
during the workshops were combined and used as input for the initial service model

development (Version A).

Round 4. Feedback (Partners Within the Consortium)

The goal of this workshop with consortium partners was to show the initial service
model (Version A), receive feedback, and gather specific points for improvement. The
workshop was designed in a funnel manner: starting with general impressions and
gradually zooming in to the different activities and roles, and responsibilities within the
initial service model. Meaning that the workshop started with gathering broad first
impressions. Thereafter, detailed feedback was provided by looking into specific strong
and weak points, the different roles and responsibilities, and ways to improve the setvice
model. All exercises were facilitated using Mural. The workshop was audio-recorded and
analysed using the Mural results. These served as input for another round of optimizing
the service model (version B). This version would later be used during the subsequent

workshops with the salient stakeholders.

Round 5. Feedback (Salient Stakeholders)

Three (online) workshops with stakeholders in each pilot site were held during the final
round. Both stakeholders who were present and who could not be present during the
first workshop were invited to participate in the second and final feedback workshop.
Through the process of feedback, new roles were identified to be affected by the eHealth
technology. Therefore, these additional stakeholders were also invited (such as GP
nurses in Estonia). This workshop aimed to show the second version of the service
model (Version B) and to receive feedback from the salient stakeholders. The same
workshop design and its activities used during round 4 were applied to round 5. Data

was analysed per pilot site using the audio recordings and documentation of Mural.
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General improvements to the model were combined, and pilot site-specific differences

were identified and incorporated to finalize the service model (Version C).

Results

As results from different study rounds in the three different pilot sites were collected,

key findings of the studies are presented in the sections below.

Participants

A total of 50 unique stakeholders helped facilitate the design process of the RE-
SAMPLE service model. 29 stakeholders filled in the survey anonymously, of whom
some might have joined the workshops. Participants had different backgrounds: People
with COPD, (clinical, senior) researchers, pulmonologist(s), healthcare specialist(s),
nurse practitioner, specialized nurse, rehabilitation physician, GP, EU Affairs officer,
clinical specialist, assistant professor, PhD candidate(s), social worker, head of institute
at a university, program manager, pulmonary residents, research nurse, physiotherapist,
postdoc student, EU Affairs Officer, epidemiologist, physician assistants, and
participants from the ICT department (technical data consultant, and IT cloud and
infrastructure-architect). Four participants only mentioned their workplace: city
government, laboratory, Ministry of Social Affairs, and the health insurance fund. Some
participants patticipated in multiple studies. An overview of participants per study can
be seen in Table 2.

Table 2. Overview of Participants in Each Study Conducted in the Respective Country.

The Netherlands Italy Estonia

Stakeholder identification N=7

workshop (NL N=1, I'T'N=5, EE N=1)
(Clinical Partners of the Consortinm)

Jan 2022

Stakeholder Salience Sutrvey N=9 N=11 N=9
(Consortinm Members and Potential

Stakeholders)

21.01.-25.03.2022

Identification of current practice N=6 N=9 N=5
(Salient Stakeholders)

May/June 2022
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Feedback N=13

(Consortinm partners) (NL N=6, I'T N=2, EE N=2, others N=3)
June 2022

Feedback N=12 N=10 N=3
(Salient stakeholders)

July 2022

The Service Model Design Process

Round 1. Stakeholder Identification (Clinical Partners of the Consortium)

Table 3 shows an ovetview of the stakeholder identification for all three countries. For
Estonia, 33 potential stakeholders were initially identified and narrowed down to the
following list of 15 most relevant stakeholders (these are randomly ordered): People with
COPD, General Practitioner (GP), pulmonologist, pulmonary nurse, physiotherapist,
caregiver (family member), cardiologist, information specialist, social ministry,
management of laboratory, insurance company, Information and Communication
Technology (ICT) department, legal department, head of pulmonary outpatient
department, innovation manager. For Italy, a total of 40 potential stakeholders were
mentioned in the first identification. As for Estonia, the list was narrowed down to the
15 most relevant stakeholders, namely: People with COPD, GP, pulmonologist,
pulmonary nurse, physiotherapist, categiver (family members or close people),
cardiologist, diabetologist, nephrologist, radiologist, nutritionist, ICT department,
hospital boatd, region/health institution, Specialized Continued Assistance Units
(USCA). This list was randomly ordered. For the Netherlands, 37 potential stakeholders
were mentioned in the first identification. Followed by the 15 most important
stakeholders (these are randomly ordered): People with COPD, GP, pulmonologist,
specialized nurses at outpatient department (e.g, self-management), physiotherapist
ptimary [care], categiver/family membert, cardiologist, diabetologist (other specialist in
general), psychologist/ psychiatrist, pharmacist primary [care], insurance companies,

ICT department, hospital board, hospital purchasing department, innovation manager.

Table 3. Overview of the Stakebolder 1dentification in Three Countries (Estonia, 1taly, the Netherlands).

Estonia Italy The Netherlands
People with COPD People with COPD People with COPD
GP GP GP

Pulmonologist Pulmonologist Pulmonologist
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Pulmonary nurse

Physiotherapist

Caregiver (family

Pulmonary nurse

Physiotherapist

Caregiver (family

Specialized nurses at the
outpatient department
(e.g., self-management)
Physiotherapist primary
[care]

Caregiver/family member

member) members or close people)

Cardiologist Cardiologist Cardiologist

Information specialist Diabetologist Diabetologist (other
specialist in general)

Social ministry Nephrologist Psychologist/Psychiatrist

Management of the Radiologist Pharmacist primary [care]

laboratory

Insurance company Nutritionist Insurance companies

ICT department ICT department ICT department

Legal department Hospital board Hospital board

Head of the pulmonary Region/state health Hospital purchasing

outpatient department institution department

Innovation manager USCA Innovation manager

Round 2. Stakeholder Saliency Analysis (Consortium Members and Potential
Stakeholders)

The results from the different constructs of the stakeholder saliency analysis are shown
in Table 4. The saliency analysis revealed several similarities of salient stakeholders
between pilot sites. Nevertheless, some important differences were identified. First,
there were differences when it came to certain HCPs. Physiotherapists were mentioned
in both Italy and Estonia to be legit and justifiable stakeholders to include in the process.
However, they were not stated to be most salient in the Netherlands. The GP,
pulmonary nurse, and pulmonologist were identified in almost all categories in all the
three pilot sites. Only the Netherlands did not rate the GP to have power in the process.
There were also some differences in the rating of people with COPD. In Italy, people
with COPD were rated to have power, but they were not rated to have power in Estonia
not the Netherlands. In the Netherlands and Italy, the needs and wishes of people with
COPD were rated to be most urgent. In Estonia, people with COPD were also stated
as urgent but others (e.g. pulmonary nurse) were rated to be more urgent. In Italy, people
with COPD were not identified in the legitimacy category, although this is in contrast
with their urgency rating. There were also some differences regarding other stakeholders

or organisations. The insurance company was mentioned in the Netherlands to have
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power and in Estonia to be urgent but was not identified in any of the categories for
Italy. The innovation manager was mentioned in Italy and Estonia to have power but
was not mentioned at all for the Netherlands. The hospital board was identified in the
Netherlands and Estonia, but not in Italy. Finally, the Social Ministry appeared to be
important in Estonia but was not identified in any of the categories in the other

countries.

Round 3. Identification of Current Practice (Salient Stakeholders)

The results showed some similarities between the pilot sites in ways to implement the
technology in the future. In all pilot sites, participants indicated that some sort of HCP
could play a role in introducing the eHealth technology to the patient and help with the
onboarding and data review. However, the type of HCP differed between pilot sites. For
example, in Italy, the physician or GP would fulfil most of the roles and responsibilities
in the new situation. The GP is the first contact point of the patients and therefore very
important to involve. The research nurse might help in the onboarding, but this is a new
role within Italy that is not fully operating yet. In Estonia, most of the responsibilities
regarding the onboarding will be for the pulmonologist, the nurse, or even a trained
specialist. In the Netherlands, it appeared that this is the responsibility for the specialized
nurses and the pulmonary nurse who apparently play a crucial part in the disease
management of the patient with COPD. It also appeared that in Estonia, the Ministry
of Social Affairs, the city government, and social welfare could possibly play some roles
in terms of introducing the eHealth technology to the people with COPD. However,

these stakeholders and roles were not mentioned in the other pilot sites.

The results also revealed challenges regarding how care is organized in the different pilot
sites. In Italy, for example, there is no technical system available with which both the
GP and the clinicians in the hospital can communicate results. Additional tests can be
performed in or outside the hospital, and the patient needs to bring the results
themselves to a GP or physician for them to analyse it. In the Netherlands, the
communication between the hospital and the GP could be seen as a strength of current
care, given that it is digital. Another difference is that in Estonia, patients are facing long
waiting lists of specialized care, while in the Netherlands, there are short waiting times.
These results demonstrated the need to differentiate between the different pilot sites

within the service model.

Round 4. Feedback (Partners Within Consortium)

The results revealed that some important steps within the service model were missing.
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It became clear that the service model is currently heavily focused on people with
COPD. While this reflects the patient-centred approach of the project, clinical partners
emphasized that HCPs also have an important role within the project, which, in their
view, was underrepresented in Version A of the service model. For example, in Version
A, the clinical dashboard for HCPs was not included, and neither was the potential value
it could provide for professionals. Furthermore, it was critically discussed that the patient
is notified that their symptoms worsen, and they are asked whether they want to have a
data review from an HCP. The motivation behind this was that patients are aware of
their context and might be able to assess whether they need an assessment. Thus, in
terms of patient empowerment, they are responsible to take action instead of an
automatic request that adds to the workload of professionals. However, this was critically
discussed by the clinical partners in the consortium, given that some patients might
ignore this. Some first suggested that this should go directly to the HCP, but after
consideration about the workload, agreed that a notification could also be provided to
the HCP after the patient has repeatedly ignored their notification. Thus, in the HCP
dashboard, the possibility for the professionals to see the patient’s exacerbation risk
should be described. Although the responsibility to act still lies with the patient, the
professional should be able to see any changes related to their exacerbation risk.
Furthermore, it was also mentioned that there should be an eligibility screening added
before the onboarding. Although multiple HCPs could inform the patient about the
technology, the pulmonary department should be responsible for the eligibility

screening. In this way, the responsibility lies within one specialty.

Another process that was missing in Version A was a self-management training
before patients start using the application. The clinical partners reported that a lot of
patients may not be familiar with self-managing their disease. Therefore, they should
receive training about how to self-manage their disease, receive information about how
the eHealth technology can support that, and create a possibility for patients to ask
follow-up questions. In this way, the patient knows what to expect and is supported

before starting the eHealth technology.

Finally, the partners stated that during an exacerbation, it is also possible that
the patient receives home treatment. Not all patients need to be hospitalized when going
through an exacerbation. This should therefore be added to the model. There were also
some stakeholders missing in the initial version of the service model. These were mainly
clinicians who are specialized in comorbidities. However, it was also mentioned that the

outpatient clinic for Italy should be removed as a responsible stakeholder for the
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onboarding, and that some (new) roles (e.g. research nurse) might be added, even though
this is not a fully operating role yet. This means that the next version of the service model

needed to include those processes and stakeholders that were currently missing.

Round 5. Feedback (Salient Stakeholders)

During the final feedback round, some general improvements were suggested by the
stakeholders in the respective pilot site. First, the clinical dashboard should be separated
from the application for the patients. It was not clearly shown how the clinical dashboard
is something meant for HCPs, and that should therefore be changed. Furthermore,
comorbidities were not represented in the model. It was not clear where actions or
activities need to take place for the comorbidities, and who needs to be involved in this.
These should also be visualized and described in the model. This version of the model
is too much focused on COPD.

Regarding the self-management training that should take place before the start
of the eHealth technology, it was explicitly mentioned that there should also be training
for the HCPs responsible for training patients. This was mainly the case in Italy and
Estonia, where it is sort of a new concept, but in the Nethetlands, participants also said
that there should be a clear manual with instructions. As regards to the self-management
training itself, it should contain both face-to-face contact and technology-supported
training. It was suggested that, for example, in the beginning, there should be more face-
to-face contact to educate patients on how to self-manage their disease with a more
controlling role from the HCPs. In this way, patients can gradually learn about self-

management.

For the assignment of data reviews, it was discussed that the responsible HCP
should have a wider clinical view. Because there are comorbidities involved, it may be
the case that pulmonary nurses are not the ones who can answer all questions.
Considering that case managers do not yet exist in Italy, Estonia, or the Netherlands, it
was concluded not to be realistic for now of adding them with the full responsibility in
the service model. However, it was mentioned to be a good alternative for the future

when such roles have been introduced in practice.

Analysing the workshops showed that several differences between the pilot
sites exist. In Estonia, there should be some sort of case manager (e.g. nurse) who will
also help patients with technical support. However, in the Netherlands, it was explicitly
stated that HCPs should not help with technical support. They should only be

responsible for the symptoms and content-related questions; technical questions should
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be answered by some sort of help desk. Furthermore, in Italy, it was explicitly mentioned
that caregivers should also be included as a stakeholder. Since it is the case that the
caregiver accompanies the patient at every appointment, it was discussed that they
should also be involved with the self-management training. However, this was not at all

discussed in Estonia and the Netherlands.

Finally, it was discussed in Italy that the ways of communicating exacerbation
risks to the patients would require some serious attention for the eHealth technology
development as a whole. They stressed the importance of not wortying patients too
much if this is not necessary. Thus, they were cautious about showing the risk alert to
patients in the first place. Participants in Italy indicated that it would be better to lie this
responsibility at the HCPs. Thereby letting HCPs receive the risk alert and letting them
be responsible for the subsequent action to take. Others agreed that if showing the risk,
it should be thoroughly investigated how this can be best shown so that chances are

reduced that patients would worry unnecessarily after seeing such an alert.

The RE-SAMPLE Service model

The various phases of the service modelling process, including the feedback provided
by salient stakeholders and clinical partners within the consortium, enabled the
development of the final service model (Version C) (Figure 2). This model shows the
different activities, roles, and responsibilities within the three pilot sites, and is described

below.

Introducing the RE-SAMPLE Application and Garmin Smartwatch

There are different groups involved in the current RE-SAMPLE technology; HCPs, the
patient with COPD, and others. The patients may be informed about the technology
(consisting of an application and smartwatch) in two ways: 1) The HCPs or others
introduce it to the patient, or 2) The patient gets to know about the technology from
their own search or by flyers in the waiting room from different departments and
professionals. The patient then learns about the technology and decides whether or not
he/she wants to join. If the patient wants to join, the eligibility screening can take place.
During this screening, the pulmonary department (in case of the current project) checks
if the patient is eligible for participation based on certain parameters. If the patient is

eligible, onboarding can take place.
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Onboarding

During the onboarding, the patient receives a wearable (which is set up during the
appointment), gets information about the application, and fills in baseline questionnaires
together with the one responsible, which differs per country. In the Netherlands, the
pulmonary nurse, the research nurse, or the ICT helpdesk will be responsible. The
onboarding itself is the responsibility of the pulmonary nurse or research nurse. In case
of questions, the patient can ask content-related questions to these professionals. For
technical support, or when experiencing technical issues, the patient can contact the ICT
help desk from the hospital. In this way, HCPs save time and can answer more specific
questions. In Italy, the onboarding is the responsibility of the physician or nurses. Since
nurses see the patients quite often, they can do the onboarding with the patient.
However, depending on the time and setting, physicians can also perform this activity.
For Estonia, it is still unclear whether GPs will be involved. Depending on the decision
that GPs are going to be actively involved in the implementation of the eHealth
technology, GP nurses can perform the onboarding with the patients. Otherwise,
physicians (e.g. pulmonologists) will be responsible for this step. In case research nurses
will become a sustainable role in Italy in the future, this activity can then become their
responsibility. However, this role is currently not fully operating in practice, but they are

planning on doing so in the future.

Self-management Training

After the onboarding, the patient will receive self-management training on their disease
and comorbidities. It is also explained what the eHealth technology does to support
them in their self-management, and patients can ask follow-up questions. This will be
the responsibility of the pulmonary nurses in all three pilot sites. The training is provided
in a hybrid way. Meaning that the first appointment will probably take place face-to-face,
and the HCP will have a more controlling role in the beginning. Depending on the
patients” health literacy, it can be decided to increase or decrease the number of face-to-
face appointments and the level of control the pulmonary nurse will have. However,
before the ones responsible will provide the self-management training to patients, they
should first receive a training themselves on how to educate patients and on how to
support them in their self-management. In this way, all responsible pulmonary nurses

can support the patient and learn self-management in the same way.
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The RE-SAMPLE Technology

After the self-management training, the patient can statt using the application. This

consists of peet-to-peer contact, self-management, and data collection. During the usage
of the eHealth technology, the patient wears the wearable, fills in questionnaires and the
symptom diary, and uses the self-management module. There is a separate application
for HCPs, which is called “clinical dashboard”.

Peer-to-Peer Contact

The patient can make use of the peer-to-peer contact feature, by which (s)he can chat
with other patients with the same disease. If the patient decides to not use the data
collection part of the eHealth technology, (s)he can still use the chat. The peer-to-peer
contact is the full responsibility of the patient. (S)he can also decide to not use this
feature at all. The HCP can join the peer-to-peer contact. Details on in what exact way

HCPs can join were not elaborated upon yet.

Self-Management

The self-management component consists of different activities. The patient can make
use of goal setting, education, action plan, and coaching. With goal setting, the patient
can define specific goals which might be set up during the shared decision-making in the
consult or might be set up by the patient him/herself. Using the educational feature, the
patient can learn more about specific topics (e.g. the technology, their disease, self-
management, medication use, benefits of physical activity, etc.). Some of these modules
might be useful for patients shortly after starting with the program. Others may be useful
after an exacerbation or other events. A patient’s action plan can also be viewed on the
technology. By including the action plan, the patient can follow certain steps themselves
when a worsening of symptoms is happening before asking for a data review request.
Finally, coaching will also be available. Being coached on a specific topic might be
motivated by different sources, for example, they might be intrinsically motivated, be
made awate by an HCP, or an interest was sparked when looking at trends and progress.
As with the education feature, coaching will be provided for different topics. It is
important to note that if the patient decides not to use the data collection, he/she can

still use the self-management feature within the technology.

Data Collection
Data collection needs to be performed to support the monitoring feature and risk

prediction. Data is collected by wearing a Garmin smartwatch (physical activity, sleep,
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heart rate, oxygen saturation) and filling in questionnaires and ePROMS. Based on these
RWD, trends and progress can be visualised, and risk predictions can be made. Both the
trends and progress and the risk predictions are input for the risk alert. Here, the patients
receive a notification when there is something out of the ordinary that indicates a higher
risk of developing an exacerbation. The system then offers a data review performed by
a HCP, which the patient can accept or decline. The control whether a data review is
requested or not is the full responsibility of the patient. When a review is requested, it
would be ideal to have an algorithm to assign the request to the appropriate HCPs, this
is currently not included in RE-SAMPLE. Therefore, the case manager could have the
responsibility to assign the review to an HCP. However, the case manager is currently
not operating in practice in Italy and Estonia, but something they want to include in the
future. The Netherlands does not have such a case manager to perform those tasks, nor
is it planned to establish this role. Therefore, the specialised nurse or the physician needs
to be responsible for assigning the review to HCPs. For Italy, this will be the
responsibility of the physician or the GP. For Estonia, this will be the responsibility for
the GP or the specialised nurses. The responsible HCP then reviews the data and risk
predictions made and decides whether or not additional tests are needed. In case of no
additional tests, the patient is informed and continues using the eHealth technology as
usual. In case of additional tests, the patient is asked to have these tests performed. In
the Netherlands, these additional tests are either the responsibility of the Shared Care
Facility (SCF) or the hospital. For Italy, it will be the responsibility of the GP or the
hospital to perform the additional tests. For Estonia, it will be the responsibility of the
clinic. After performing these tests, the results need to be shared with the patient. This
will be the responsibility of the pulmonary nurse or physician in the Netherlands, and
the GP or specialised nurses in Estonia. For Italy, sharing the results are the
responsibility of the physician (e.g. pulmonologist) or GP, although in some cases the
patient also has some responsibility to transfer results between HCPs, because in Italy
systems are not connected. Without patients taking responsibility, it might be that results
are not shared; therefore, patients have a role in this activity. It may be possible that
when sharing the results, a consult is necessaty for additional explanation and follow-
up. Here, the risk prediction will be discussed and through shared decision-making, next
steps are decided upon. For example, it could be that it will be discussed that certain
medication or treatment needs to be changed, other goals need to be set, or that the
coaching plan will be changed. The same HCPs who ate responsible for sharing results
are also responsible for this step. After the consult, the patient is invited by the
technology to reflect on their patterns to look what happened the days before the
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worsening of the symptoms. This is the full responsibility of the patient. The patient can
use the reflection so that over time, one might be able to identify their personal patterns

(for example, too much exercise). They can thereafter use the application as usual.

Clinical Dashboard
HCPs are supposed to use the clinical dashboard. This dashboard has different features:

multidisciplinary communication, patient contact, decision support, and risk overview.
With multidisciplinary communication, HCPs can easily communicate with other care
departments or specialists. Furthermore, the HCP can contact their patients, see the risk
prediction, and trends and progtess of the patients. When the patient him/herself does
not undertake any action upon the risk alert, the professional receives a notification
about the elevated risk. In this way, the responsibility still lies by the patient, but the
HCP can see risk in case the patient is not responding to their notifications. The clinical
dashboard will contain decision support which can then facilitate shared decision-

making.

Worsening of Symptoms

The patient might expetience an acute exacerbation or flare-up at some point, which
may even lead to hospitalization or can be treated at home. After the hospitalization or
at home treatment, the patient will hopefully recover. After the recovery, the patient is
invited to have a reflection on patterns by using the symptom diary to look at the days
before the worsening of the symptoms. Here, the patient will pay attention to potential
symptoms that were experienced that could trigger a worsen of the symptoms. This
reflection is the full responsibility of the patient. Thereafter, the patient can continue

using the application as usual.

Discussion

The results outline the process and results of a service modelling process that also
illustrate the complexities of implementing an innovative eHealth technology in practice.
In the following, we will discuss the results related to (1) the role of patients within a
service model for a COPD self-management eHealth technology and (2) the iterative
method of service modelling for an innovative eHealth technology still under

development.
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Shifting responsibilities: empowering patients to actively engage in
COPD self-management

This study revealed that, according to clinical partners and HCPs, not all patients are
ready to take an active role and responsibility that was envisioned with this eHealth
technology for self-management. It became clear that some patients need to be
familiarised with the concept of patient empowerment and their new role before using
the technology. This is especially important in countries where self-management is a
relatively new concept. Empowerment will not happen overnight but can rather be seen
as a process for “identifying needs, taking action, and gaining mastery over issues that
are self-identified as important” (Funnell, 2016). It provides patients with knowledge,
skills, and responsibility to effectively change their behaviour (Funnell et al., 1991). In
this way, patients will gradually develop a better sense of self-efficacy, and this may lead
to a better management of one’s disease (Raina & Thawani, 2016). In the final service
model, we try to empower and prepare patients by providing self-management training
before starting to use the technology which may have beneficial effects during the
eHealth use. Thus, instead of solely looking at implementation of the technology, this
study also revealed a crucial step before starting the actual technology use: preparing and
empowering patients to reflect on their role and to take responsibility as active partner
in their care, also often referred to as patient activation. When highlighting all aspects of
patient activation, it can be effectively used to improve self-management and clinical
outcomes (Shnaigat et al., 2022). As low levels of activation are common in patients with
COPD (Peters et al., 2022), patient activation is in our opinion, a crucial step in every
(e)Health intervention for this and other, target population(s). One might think of this
as a rather simple step, but practice shows that this step of “activating patients” is often
neglected (Yadav et al., 2018). Therefore, this paper acknowledges this importance by
adding self-management training before starting to use the intervention to gradually

familiarise patients with taking (some of the) responsibilities.

Besides, patients in some countries not being used to take responsibility, and
results also revealed that not all HCPs can let go of their responsibility and their need to
monitor and control. Some would rather receive notifications and take responsibility in
an attempt to protect the patient from getting notifications, seeing their data, and maybe
getting worried. Similar results were found by Griinloh et al.,, (2018), in which this
paternalistic approach was also found to be present, even though HCPs did not seem to
be aware of this. While this approach is likely based on good intentions, it defeats at the

same time the putpose of self-management. Part of this aim is that patients take
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responsibility for their disease management, e.g. taking responsibility of the risk alerts
they receive. Undoubtedly, not all patients are immediately capable of fully taking this
responsibility, and this should be guided by the HCP. Therefore, responsibility from
HCP may still be required at times (e.g. receiving an alert if the patient does not take any
action). This is in line with one of the conditions of Redman (2007) for successful
empowerment, giving responsibility should be gradually. Hence, patients should be
prepared for taking their own responsibility. To truly increase the self-management of
patients in such technologies, the responsibility to act should eventually lie with the
patient. For this reason, this service model highlights the possibility of self-managing
one’s disease by taking their own, but prepared, responsibility within the eHealth
technology.

Methodological reflection on service modelling for implementing

the eHealth technology

This study illustrated the importance of developing a service model from an catly stage
in the project. Through the process of modelling, new requirements were identified that
impacted both the project and the technology design. For example, as mentioned before,
it became clear that HCPs should receive an alert when no action is taken from patients.
As a consequence, the technology should be able to send those notifications to the
clinical dashboard of the HCPs, and further studies in the project should investigate the
patient perspective of notifying the HCP of their inactivity and the effect of taking away
a degree of responsibility from the patients. This was not uncovered during early
requirements elicitation activities and showcases the necessity of early-stage service

modelling.

Furthermore, this study also showed the importance of identifying context- and
country-specific differences to increase the chances of successful implementation. The
RE-SAMPLE project aims to implement its technology in three different countries.
Thus, its implementation should also take place locally. Therefore, the service model had
to take into account their context to fit to existing structures and possibilities within the
healthcare systems of the respective countries. Revealing that service modelling is not a

one-size-fits-all approach, not even within one project.

Finally, as previous reseatch also revealed, the implementation of eHealth in
general, and the use of implementation models and their related methods, is complex
(Gemert-Pijnen et al.,, 2018; Nilsen et al., 2020; Picterse et al., 2018). This study
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demonstrated similar results by illustrating the complexity of the service modelling
method. In particular, we encountered the challenge between developing a more
descriptive versus a very prescriptive service model. On the one hand, it is important to
develop a service model that aligns with current practice to facilitate the implementation
process. If the service model is too far away from current practices, the implementation
might fail, and/or HCPs might refuse to use the new technology. On the other hand, a
new technology is also supposed to change current practices, making them more
efficient, for example. So, while there are some descriptive elements (i.e. current
practices, roles, responsibilities), there are of course also several prescriptive elements in
the service model that describe the new ways of working. It is a delicate balance how far
one can go with prescribing new ways of providing care, even with the support of
stakeholders who share new visions or plans to change the provision of care. For
example, in this study, research nurses in Italy were supposed to get more responsibilities
in the future. However, this has not been established yet in current practice. Some roles
(such as the case manager) are not yet operating, making it too risky to assign them with
certain tasks or responsibilities in the service model. However, this may change over

time, and therefore, a service model might be adapted even after implementation.

Limitations

A limitation of this study is the relatively low number of participants. This may also have
affected the stakeholder identification and stakeholder saliency analysis at the beginning.
For example, in Estonia, the GP nurse was omitted from the initial stakeholder saliency
analysis based on the identification ranking. During subsequent studies, in which more
participants were included, GP nurses seemed to be important to include in the process.
This is a methodological issue in which results from a low number of participants served
as the basis of the development process, marking its consequences during subsequent
studies. However, because the salient stakeholders list was not fixed, we were able to

adapt accordingly and invited stakeholders identified later in the process.

Another limitation of this study is that, due to the complex nature of the
eHealth technology in this study, the actual service model design sessions were
performed within the internal project team based on input provided by stakeholders.
Stakeholders were not actively involved in the creation, for example, through co-
creation. One may question the level of stakeholder engagement when not participating
in the design session of the model. However, by adding several feedback rounds in the

design process and focusing on specific points for improvements, we tried to collect
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useful input for the design. Future studies may include stakeholder co-creation sessions

in which the different versions of the service model are designed.

Finally, engagement of patients in the different phases was limited as explaining
the concept and importance of service modelling was insufficient to motivate them to
participate. In addition, we had some concerns in terms of safety for people with COPD
to join the different sessions with other stakeholders (COVID, potential power
imbalances (Cvetanovska et al., 2023)). However, everything we did during this study to
develop the service model was based on earlier input provided by people with COPD
(such as interviews, patient journeys). This is also reflected in the critique during one of
the feedback sessions that the service model was too patient-centred. Nevertheless, we
recommend future studies to include additional feedback rounds for patients or, if safe
(when taken care of power imbalances), let people with COPD join the sessions with

the different stakeholders.

Conclusion

This paper described how an innovative eHealth technology to support self-
management for people with COPD could be implemented in practice, that emphasises
the active role of patients in their care. It aimed to elaborate on an iterative service model
development approach, trying to include the perspectives of stakeholders and highlights

the self-management component throughout the implementation process.

We showed how an eHelalth self-management technology for people with
COPD can be implemented in three different countries, in which self-management plays
a role in more parts than only within the eHealth technology itself. By illustrating this
process, we invite eHealth researchers and practitioners to think beyond the scope of an
eHealth solution and to consider the processes of changing roles and empowering

patients in the service design.

Service modelling in an early stage can elicit new requirements that need to be
addressed in the design and ensures that the implementation process is considered early
on, together with key stakeholders. As we aim to positively change work practice with
the use of technology, a service model needs to consider both current practice (to enable
feasible implementation) and future practice (to improve quality of care). However, as
this study demonstrates, there is a fine line between the two worlds. This complexity

stresses the importance of continuous stakeholders’” engagement and alignment of their
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needs, wishes, and current possibilities. Service modelling is therefore not set in stone

but shapes along with the dynamics of the changing daily practice.

Acknowledgements
The research is supported by the European project RE-SAMPLE. This project is funded

by the European Union’s Horizon 2020 research and innovation program under Grant
Agreement No 965315. The authors of this paper would like to thank all stakeholders
for their participation and valuable input during the different study phases. In addition,
we would also like to thank Tartu hospital in Estonia, Gemili hospital in Italy, and
Medisch Spectrum Twente (MST) in the Netherlands for their support.

46



Developing a Pan-European Service Model

47






Chapter 3: The state of the art
of eHealth self-management
interventions for people with
Chronic Obstructive Pulmonary
Disease

Based on:

te Braake, E., Vaseur, R., Griinloh, C., & Tabak, M. (2025). The State of the Art of
eHealth Self-Management Interventions for People With Chronic Obstructive Pulmonary
Disease: Scoping Review. Journal of Medical Internet Research, 27, 57649. https://doi.
org/10.2196/57649



Chapter 3

Abstract

Introduction: Chronic obstructive pulmonary disease (COPD) is a common chronic
incurable disease. Treatment of COPD often focuses on symptom management and
progression prevention using pharmacological and nonpharmacological therapies (e.g.
medication, inhaler use, and smoking cessation). Self-management is an important aspect
of managing COPD. Self-management interventions are increasingly delivered through
eHealth, which may help people with COPD engage in self-management. However, little
is known about the actual content of these eHealth interventions. This literature review
aimed to investigate the state-of-the-art eHealth self-management technologies for
COPD. More specifically, we aimed to investigate the functionality, modality, technology
readiness level, underlying theories of the technology, the positive health dimensions
addressed, the target population characteristics (ie, the intended population, the included
population, and the actual population), the self-management processes, and behaviour

change techniques.

Methods: A scoping review was performed to answer the proposed research questions.
The databases PubMed, Scopus, PsycINFO (via EBSCO), and Wiley were searched for
relevant articles. We identified articles published between January 1, 2012, and June 1,
2022, that described eHealth self-management interventions for COPD. Identified
articles were screened for eligibility using the web-based software Rayyan.ai. Eligible
articles were identified, assessed, and categorised by the reviewers, either directly or
through a combination of methods, using Atlas.ti version 9.1.7.0. Thereafter, data were
charted accordingly and presented with the purpose of giving an overview of currently

available literature while highlighting existing gaps.

Results: A total of 101 eligible articles were included. This review found that most
eHealth technologies (91/101, 90.1%) enable patients to self-monitor their symptoms
using (smart) measuring devices (39/91, 43%), smartphones (27/91, 30%), or tablets
(25/91, 27%). The self-management process of “taking ownership of health needs”
(94/101, 93.1%), the behaviour change technique of “feedback and monitoring”
(88/101, 87%), and the positive health dimension of “bodily functioning” (101/101,
100%) were most often addressed. The inclusion criteria of studies and the actual
populations reached show that a subset of people with COPD participate in eHealth

studies.

Conclusions: The current body of literature related to eHealth interventions has a strong

tendency toward managing the physical aspect of COPD self-management. The necessity
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to specify inclusion criteria to control variables, combined with the practical challenges
of recruiting diverse participants, leads to people with COPD being included in eHealth
studies that only represent a subgroup of the whole population. Therefore, future
research should be aware of this unintentional blind spot, make efforts to reach the

underrepresented population, and address multiple dimensions of the positive health

paradigm.
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Introduction

Chronic obstructive pulmonary disease (COPD) is a common disabling lung condition
characterised by chronic respiratory symptoms that cause persistent, mostly progressive
airflow limitations (Bednarek et al., 2008). It is one of the major issues of public health,
and its prevalence, mortality, and morbidity are increasing (Bednarek et al., 2008;
Jankowska-Polanska et al., 2016; Mannino & Buist, 2007). COPD was listed as the third
leading cause of death worldwide in 2019 (World Health Organization (WHO), 2023),
and it is estimated that by 2040, deaths from COPD will rise to 4.4 million per year
(Foreman et al., 2018). In addition, people with a lower socioeconomic status are at
increased risk of developing COPD (Gershon et al., 2012). Although COPD may, in
some cases, be the result of a genetic risk factor, it is, in most cases, caused by exposure
to tobacco smoking and the inhalation of toxic particles and gases from indoor and
outdoor air pollution (GOLD, 2024; Sin et al,, 2023). People with COPD often
expetience symptoms such as dyspnea, fatigue, chest tightness, activity limitation, and
cough that may be accompanied by sputum production (GOLD, 2024). Furthermore,
they may experience acute events, known as exacerbations, which can lead to
hospitalization. Although COPD is chronic and thus not curable, it is, however,
treatable, and disease progression is preventable (Mannino & Buist, 2007; Valipour et
al.,, 2022). Therefore, the treatment of COPD often focuses on reducing symptoms and
future risks of exacerbation with the use of pharmacological and nonpharmacological
therapies  (e.g. inhaler use, vaccinations, smoking cessation, and self-
management)(GOLD, 2024). Given its chronic nature and the impact of the disease on
all facets of one’s life, an important aspect of treating COPD and secondary prevention

is chronic disease management.

An essential component of chronic disease management is self-management
(Huygens et al., 2016). Owing to the variation in the literature regarding the definition
of self-management in COPD, this paper defines self-management as follows: “The
ability of an individual to manage one’s symptoms, treatment, physical, social, and
emotional consequences, and lifestyle changes. It includes means of empowerment,
educating oneself, being autonomous, learning and adapting to new behaviours,
acceptance, and adapting to a new balance in life.” It requires patients to take an involved
and responsible role in their health, with the aim of becoming active participants (Audulv
et al., 2010; Huygens et al., 2016). Self-management interventions or programs are
developed to help patients engage in self-management, and their effectiveness is

investigated in research.
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Self-management interventions or programs are shown to have positive effects,
for example, in supporting patients to develop and improve their self-management skills
and disease knowledge (Effing et al., 2012; Hosseinzadeh & Shnaigat, 2019; Murphy et
al,, 2017). Camus-Garcia et al,, (2021) found that self-management interventions may
improve clinical outcomes in COPD (e.g. improvements in health-related quality of life)
and lower the probability of hospital admissions. The actual content of such self-
management intervention programs for COPD is diverse (Effing et al., 2012), and it
remains unclear which specific elements are essential for designing a successful program.
In the following sections, some elements that can be considered when designing an
intervention program will be briefly described: content for COPD self-management,

processes of self-management, and behaviour change techniques (BCT's).

The diversity of content may be explained by the numerous objectives and
endpoints of self-management intervention programs (Bourbeau & Van Der Palen,
2009). Interventions focus on acute exacerbation management and admission avoidance
by incorporating exacerbation action plans (Lenferink et al., 2017) and often also include
education, exercise training, and breathing strategies (Bourbeau et al., 2004). However,
research suggests that intervention programs that only include education or action plans
alone may not result in behavioural change, increased patient confidence, or the
acquisition of new skills that patients learn or practice (Bourbeau & Van Der Palen,
2009; Russell et al., 2018).

Besides the content of self-management intervention programs, the design of
the intervention program should also reflect that self-management consists of different
processes. Schulman-Green et al., (2012) identified different self-management processes

EEE T3

for chronic illnesses, such as “learning,” “taking ownership of health needs,” and
“performing health promotion activities.” All processes are divided into specific self-
management tasks (e.g. “learning about condition and health needs” and “changing
behaviour to minimise health impact”) and skills (e.g. “acquiring information” and
“reducing  stress”)(Schulman-Green et al, 2012). Schulman-Green et al, (2012)
concluded that the identification of such processes may help support and guide future
self-management intervention programs. They also demonstrated that these various
processes should be viewed within the broader context, as their significance to patients
may vary depending on where they are in their patient journey (Schulman-Green et al.,
2012). Therefore, more knowledge about such self-management processes within self-
management eHealth intervention programs is needed to support the development of

such interventions.
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Self-management interventions may also aim to change a certain behaviour of
the patient, so the incorporation of BCTs can be beneficial to designing a successful
intervention program. A BCT is “a specific observable, replicable, and irreducible
component of an intervention program designed to alter or redirect causal processes
that regulate behaviour” (Michie et al., 2013) and can be included in the design of any
type of self-management intervention program. By adding these “active ingredients”
(e.g. “feedback” and “self-monitoring”), chances for achieving behavioural change may
be increased (Michie et al., 2013). Thus, combining self-management processes and
BCTs in intervention programs may lead to positive results for one’s self-management.
However, to the best of our knowledge, no research is dedicated to investigating the
presence of BCTs and self-management processes in current self-management

interventions for COPD.

One way to support people with COPD in engaging in self-management is
through the use of eHealth interventions. eHealth interventions can be defined as “An
eHealth technology specifically focused on intervening in an existing context by
changing behaviours and/otr cognitions” (van Gemert-Pijnen et al.,, 2018). eHealth
interventions to support self-management may help people with chronic diseases
become more independent and empowered by, for example, gaining knowledge about
their disease, monitoring and reporting daily symptoms, and learning specific self-
management skills (Bourne et al., 2022; Effing et al, 2016; Lundell et al., 2020).
Therefore, the use of eHealth interventions in COPD care represents a promising way

of delivering health services, such as support in self-management (Marklund et al., 2021).

In the current literature, a diverse range of eHealth interventions aim to support
patients in their self-management, and these are increasingly provided to support
patients in health communication, self-monitoring, and their medical treatment
(Huygens et al., 2016; Marklund et al., 2021). Available literature revealed that current
eHealth interventions for COPD mainly focused on COPD care, education, smoking
cessation, medication adherence, exercise, diet, and symptom management
(Hallensleben et al.,, 2019; McCabe et al., 2017). This indicates a tendency toward
managing the physical aspect of COPD in self-management eHealth interventions.
However, the physical aspect of one’s disease is only 1 dimension of the positive health
paradigm. As conceptualized by Huber et al., (2011)*“Health includes the ability to adapt
and self-manage in the face of social, physical, and emotional challenges,” also referred
to as “positive health”. Huber et al., (2010) stated that positive health as a concept has

several important health indicators, categorised into 6 dimensions: “bodily functions,”
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“mental well-being,” “meaningfulness,” “quality of life,” “social participation,” and
“daily functioning” (Huber et al., 2016). They stressed the fact that paying attention to
these indicators could support shared decision-making and bridge the gap between
health care and the social context. Therefore, these dimensions are all important to
consider when self-managing one’s disease. However, no research is available regarding
the extent of positive health dimensions addressed in current self-management eHealth

interventions for COPD.

Furthermore, using eHealth to support people with COPD might entail some
challenges, as low health literacy is prevalent among people with COPD (Kale &
Federman, 2015; Roberts et al., 2008). In addition, moderate levels of self-reported
eHealth literacy are common among people with COPD (Stellefson et al., 2018). Some
studies revealed that people with COPD expetienced technical barriers when using
eHealth interventions for self-management (Nguyen et al., 2008). However, Williams et
al., (2014) indicated a few technical issues experienced by people with COPD when using
eHealth to support self-management, leading to uncertainty about whether such eHealth
technologies are suitable for the whole COPD population. Although some information
about eHealth use for this population is available (Bakker et al., 2019; Hallensleben et
al., 2019; McCabe et al., 2017; Stellefson et al., 2018; Williams et al., 2014), little research
is dedicated to investigating whether current eHealth interventions account for the wider
population of people with COPD (such as those with eHealth literacy). Therefore, it
should be investigated whether there is a difference between the intended population
that eHealth interventions aim to target and the eventual included population in those
studies. As knowledge and new insights derived from those studies often serve as a
starting point for future work, it can be very valuable to look into the representation of

the COPD population within studies.

To summarize, little is known about the actual content and design of self-management
eHealth interventions for people with COPD. Therefore, this scoping review aimed to
investigate the current state-of-the-art eHealth interventions for COPD  self-
management and identify potential gaps in the literature, which may provide insight into
or serve as inspiration for the development of future eHealth self-management
interventions. “State of the art” within the context of this study can be defined as
follows: “The collection of all underlying components that form the basis for the
eHealth self-management interventions for people with COPD.” Figure 3 shows how
the different parts of this review contribute to an overall picture of the current literature

and highlights the specific aspects explored in this review. More specifically, we aimed
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to unravel the state of the art of eHealth self-management interventions by using the

following sub-questions:

. What is the ‘¢’ in eHealth self-management?

. What is the ‘health’ in eHealth self-management?

. Who is the ‘self’ in self-management?

. What is the ‘management’ in eHealth self-management?

e state of the art of eHealth self-management interventions for people with COPD

fechnology

4{ ‘health’ }—' Presence of positive bealth dimensions (Huber et al, 2016) —
“self’ Detatls of the intended population (in the intervention descripiton), incladed | |
ppadation (i inclesion creteria), and actual papudation (i studies)
‘ nt Presence of self-management processes (Schulman-Green et al,, 2012) and | |
I bebavionr change fechuigues (Michi et al, 2013)

Figure 3. Flowchart of Research Questions. COPD: Chronic Obstructive Pulmonary Disease; TRL.: Technology
Readiness Level.

4,[ “w Frenctronality, modality, TRL, and eHealth development detarls (underfying theorves) of the

Methods

Overview

A scoping review was performed to investigate the currently available literature.
According to Munn et al.,, (2018), a scoping review is an ideal tool for providing, for
example, an overview of existing literature, identifying key characteristics, and
highlighting knowledge gaps, among others. Hence, this was deemed the most suitable
method for answering the proposed research questions. Parts of the PRISMA-ScR
(Preferred Reporting Items For Systematic Reviews and Meta-Analyses extension for
Scoping Reviews) protocol (items 1-7, 9-11, and 13-21), as proposed by Tricco et al.,

(2018), were followed and tailored to this study to ensure a systematic approach for
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answering the research questions. The PRISMA-ScR checklist is provided in Multimedia
Appendix 3.1 (Tricco et al., 2018). The protocol for this review was not published.

Search Strategy

The first reviewer (EtB) was responsible for identifying relevant articles in the databases
PubMed, Scopus, PsycINFO, and Wiley. Combinations of the search terms “self-
management,” “COPD,” and “eHealth” were used to generate the search string. The

search string that was used for this review is provided in Multimedia Appendix 3.2.

Study Selection

Studies were considered eligible if they were original research and portrayed an eHealth
intervention supporting the self-management of COPD. The eHealth self-management
intervention should actively involve and engage individuals with COPD, ensuring they
expetience personal benefits from their self-management efforts, supported and
encouraged by the intervention. By definition, self-management aims for patients to
become active participants in their care, which means that patient involvement within
self-management eHealth interventions is essential to be able to fulfil an active role.
Therefore, we did not consider that eHealth interventions actually support self-
management when patients themselves are not involved (e.g. if the interaction with the
eHealth service is limited to collecting data). Furthermore, articles needed to be
published between January 1, 2012, and June 1, 2022. As of 2012, eHealth technologies
were upcoming, and their relevance for future health care appeared to be promising. For
example, national efforts to implement eHealth in current care were presented in 2012
in the Netherlands (e.g. Nederlandse Patiénten Consumenten Federatie (NPCF) et al.,
(2012)). The complete list of assessment and eligibility criteria is presented in Textbox 1

Tesctbosc 1. Assessment and Eligibility Criteria for Studies.

Concept
o  Studies describing an eHealth intervention supporting the self-management
of chronic obstructive pulmonary disease (COPD) were included.
o  Studies not fulfilling the inclusion criteria were excluded.

Population
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Studies involving adults aged 218 years diagnosed with COPD (and other
chronic conditions, provided that the eHealth technology has a dedicated
part toward COPD) were included.

Studies using general terms such as “older adults,” “rural patients,” or
“communities”, or referencing unspecified multimorbidity or chronic

conditions without any clarification about the population were excluded.

eHealth technology

Studies where eHealth technologies were used to support people with
COPD in engaging in self-management, involving patients in their
intervention, were included if they used at least 1 self-management process,
as defined by Schulman-Green et al,, (2012), and in the case of sole
monitoring, where patients were able to see their data.

Studies collecting data solely for research purposes to train machine learning
or artificial intelligence algorithms without any further patient engagement

were excluded.

Study design

Original research studies were included.
Reviews,  protocols, —abstracts, letters, conference  proceedings,

commentaties, notes, short surveys, and erratum wete excluded.

Language

Studies in English were included.

Studies not fulfilling the inclusion criteria were excluded.

Year of publication

Studies published between January 1, 2012, and June 1, 2022, were included.

Studies not fulfilling the inclusion criteria were excluded.

Procedure

The screening was performed on June 3, 2022, with screening supported by the web-

based software Rayyan.ai (Rayyan, 2022). To screen articles for title and abstract, both

reviewers

(EtB and RV) adhered to the eligibility criteria that were discussed before the

start of the screening (Textbox 1). One reviewer (EtB) screened all articles for title and
abstract. The second reviewer (RV) screened 20% (118/588) of the titles and abstracts

58



The State of the Art of eHealth Self-Management Interventions

of those studies. After this first screening, a discussion took place to compare
discrepancies and come to a consensus between reviewers (EtB and RV). Both reviewers
had previous experience with performing a systematic review. After this first screening,
it was necessary to revise and clarify some of the inclusion criteria to arrive at a
satisfactory level of agreement between reviewers. This means that with the use of the
revised inclusion criteria, clear and substantiated decisions could be made on whether to
include a certain article in this review. For the full-text screening, the same process was
applied. In this screening, the level of agreement between reviewers was satisfactory.
Reasons for excluding articles during the full-text screening were recorded. Before
extracting the data, a data extraction form was developed, discussed, and agreed upon
with 3 authors (EtB, CG, and MT). This form was piloted after the full-text screening
to reduce errors during data extraction. Data extraction was performed by the first
author (EtB) using Atlas.ti (version 9.1.7.0; Lumivero) (ATLAS.ti Scientific Software
Development GmbH., 2021), based on the data extraction form. Some of the data to
answer the subquestions were directly extracted (e.g. type of study and year of study),
some data were the result of an assessment or categorization of the reviewers (e.g.
positive health dimensions), and some data were a combination of both (e.g. BCTs).
After the extraction, data were clustered and charted in various ways (e.g. bar charts,
tables, and descriptive presentations). Finally, charted data were scrutinized and
synthesized by 1 reviewer (EtB) before discussing the results with 2 authors (CG and
MT). Thereafter, results were written down to answer the proposed research questions.
An overview of how the articles were extracted and charted is provided in Multimedia

Appendix 3.3.

Results

Search Results

Figure 4 shows the detailed flowchart of the inclusion of studies. A total of 893 articles
were identified during the initial search, of which 305 (35.1%) duplicates were removed,
and the remaining 588 articles were screened on title and abstract; this screening phase
resulted in 189 (32.1%) articles that could be assessed for full text. After full-text
screening of 189 articles, 88 articles (46.6%) were excluded, resulting in 101 articles

(53.4%) being included in this scoping review.
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Figure 4. Flowchart of the Inclusion of Studies.

Study Characteristics

The included papers represented 101 unique studies. Most articles (18/101, 17.8%) were
published in 2021, followed by 2020 (15/101, 14.8%) and 2017 (13/101, 12.9%). As
shown in Table 5, the most common study types were either randomised controlled
trials (18/101, 17.8%) or (prospective) pilot studies (16/101, 15.8%).

Table 5. Type of studies (N=107).

Type of studies Frequency, n (%)
Randomised controlled trials 18 (17.8)
Prospective pilot study 17 (16.8)
Evaluation study 10 9.9
Feasibility study 9 (8.9)
Qualitative study 9 (8.9)
Retrospective or secondary analysis 7 (6.9)
Observational study 6 (5.9
Design or development study 44
Implementation study 303
Mixed methods study 3(3)
Exploratory study 3(3)
Others 12 (11.9)
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The e in eHealth

This section focuses on the functionality, modality, technology readiness level (TRL)
(Jansen-Kosterink et al., 2022), and eHealth development details of the used
technologies. Details about the functionality and modality of the eHealth interventions
are provided in Multimedia Appendix 3.4. Of the 101 included studies, 76 (75.2%)
mentioned the name of their eHealth technologies. Some articles reported on studies
using the same eHealth technologies (e.g. “EDGE” (Farmer et al., 2017; Hardinge et al.,
2015; Velardo et al., 2017; Whelan et al., 2019; Williams et al., 2014), “It’s Life!” (Van
Der Weegen et al., 2013, 2015; Verwey et al., 2014), “MasterYourBreath” (Voncken-
Brewster et al., 2013, 2014, 2015, 2017), and “COMET” (Bourbeau et al., 2016; Kessler
et al, 2018). In some cases, studies using the same eHealth technology together
portrayed the process of developing, testing, and evaluating an eHealth intervention. A

total of 50 unique eHealth technologies were found in this review.

Most articles (91/101, 90.1%) included self-monitoring (e.g. monitoring of
symptoms) as a function of their technology. Of the 101 articles, 69 (68.3%) included
the function of educating or informing (e.g. education on COPD) and 27 (26.7%)
supported communication (e.g. eConsults with HCPs and peer-to-peer support chats).

Most articles (68/101, 67.3%) included >1 function within their technology.

Table 6 shows that a (smart) measurement device (e.g. wearable or monitoring
system) was the most common (39/101, 38.6%) modality used in the studies, followed
by a smartphone (27/101, 26.7%) and tablet (25/101, 24.7%)). If studies used >1 device,
the most common combination was a (smart) measurement device with a tablet (19/101,

18.8%) or smartphone (8/101, 7.9%).

Table 6. Overview of modalities of the eHealth technologies. Some articles had nsed >1 device, resulting in 131
modalities within 101 articles.

Modalities of the eHealth technology Frequency, n (%)
Smart measurement and monitoring devices 45 (34.4)
Smartphone 26 (19.8)

Normal phone or landline 16 (12.2)
Computer, laptop, or whiteboard 16 (12.2)

Tablet 15 (11.5)

Not mentioned 9 (6.9)

Television 3(2.3)
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Other 1 (0.8)

This review found no article that explicitly stated their TRL. According to our
assessment and categorization, 47 eHealth technologies in the articles were assessed to
be in the development phase (TRL 4 to TRL 6), 53 in the deployment phase (TRL 7 to
TRL9), and 0 in the research phase (TRL 1 to TRL 3).

Details about the eHealth development process showed that only 14 (13.9%)
out of 101 studies explicitly mentioned using either a user-centred design, participatory
design, scenario-based methods, reflective lifeworld research, or action research
approach. Furthermore, of the 101 studies, 18 (17.8%) teported details about the
theories on which their self-management intervention was based. Some of these were
targeted toward BCT's independent of technology use, while others were technology
related and more targeted toward technological adoption or persuasive design. Table 7
lists the various theories identified as underlying the eHealth interventions. Theories that
were present could be divided into the following categories: behavioural change,
technological adoption, or persuasive design, and unspecified. This review found 11
different behaviour change theories, 3 different technological adoption or persuasive
design theories, and 3 unspecified theories. Of all the different theories within the

different categories, the social cognitive theory was most often used (5/11, 45%).

Table 7. Theories used within the eHealth self-management interventions.

Categories and theories References

Behavioural change

Health Belief Model (HBM) (Alharbey &  Chatterjee,
2019; Voncken-Brewster et
al., 2017)

Social cognitive theory (Coultas et al, 2018;

Coventry et al., 2019; Jolly et
al., 2018; Park et al., 2020;
Voncken-Brewster et al.,
2017)

Self-care theory (Bugajski et al., 2020)
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Transtheoretical model (Coultas et al, 2018;
Voncken-Brewster et al.,
2017)

Five A’s model (Verwey et al., 2014)

Attitude-Social Influence-Self-Efficacy Model (ASE)  (Voncken-Brewster et al,
2017)

Self-efficacy theory (Hoaas et al., 2016)

I-Change model (Voncken-Brewster et al.,
2013, 2014, 2015, 2017)

Self-determination model (Miller et al., 2021)

Tech to Goal (TGG) (Thomas et al., 2017)

Theory of Planned Behaviour (Voncken-Brewster et al,
2017)

Technological adoption or persuasive design

Technology Acceptance Model (TAM) (Bentley et al., 2020)
Unified Theory of Acceptance and Use of Technology  (Robinson et al., 2020)

(UTAUT)

eHealth-based Person-Centred Care (PCC) (Barenfeld et al., 2020)

Unspecified

Goal-setting theories (Voncken-Brewster et al,
2017)

Implementation theory (Voncken-Brewster et al.,
2017)

Health promotion (Hoaas et al., 2016)

The Health in eHealth Technologies for Self-Management

Table 8 shows how many eHealth technologies used in the studies addressed the
different positive health dimensions. All the included articles (N=101, 100%) addressed
(at least) the dimension of bodily functioning, 45 (44.6%) addressed daily functioning,
13 (12.9%) addressed participation, and 12 (11.9%) addressed mental well-being. We
were not able to identify any indications that the dimensions of meaningfulness and
quality of life were explicitly addressed in any of the eHealth technologies supporting
self-management. Details about the positive health dimensions are provided in

Multimedia Appendix 3.5.
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Table 8. Distribution of the positive health dimensions. Some technologies addressed >1 dimension, which are

counted separately in this table, resulting in 172 dimensions found within 101 articles.

Positive Health Dimension Frequency, n (%)
Bodily functioning 101 (58.7)

Daily functioning 46 (26.7)
Participation 13 (7.6)

Mental well-being 12 (7)
Meaningfulness 0 (0

Quality of life 0 (0

Most studies (48/101, 47.5%) focused on 1 specific dimension, namely, bodily
functioning. Other articles (42/101, 41.6%) focused on 2 dimensions, 11 (10.9%) on 3
dimensions, and only 3 (3%) on 4 dimensions within their eHealth technology. The
combination of the dimensions of bodily functioning and daily functioning was the most
common (33/101, 32.7%), followed by the combinations of bodily functioning, daily
functioning, and mental well-being (5/101, 5%); bodily functioning and participation
(4/101, 4%); bodily functioning, daily functioning, and participation (3/101, 3%); bodily
functioning, mental well-being, and participation (3/101, 3%); body functioning, mental
well-being, participation, and daily functioning (3/101, 3%); and bodily functioning and
mental well-being (1/101, 1%).

To investigate whether there may be an increase or decrease in certain positive
health dimensions over time, we compared the presence of certain dimensions with the
years of the studies (Figure 5). Such information can be useful to see whether the target
dimensions of eHealth interventions are changing with time. When comparing the
presence of the dimensions with the years of the studies, we found that in the years 2013
to 2015 and 2017 to 2018, the dimension of bodily functioning is dominantly present,
followed by daily functioning. From 2017 to 2021, a small increase in the presence of
the dimension of mental well-being could be seen over the years. In the years 2020 and
2021, the presence of the dimensions of daily functioning and participation was almost

equal compared to bodily functioning.
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Figure 5. Distribution of the positive health dimensions in articles over time. Dimensions of “quality of life” and
“meaningfulness” were not displayed, as no included articles exiplicitly addressed these.

The Self in Self-Management

Overview

All 101 included papers (partly) described the intended population for the intervention
(as stated in the intervention description), the included population (as stated in the
inclusion and exclusion criteria), and the final actual study population (as stated in the
demographics of study participants). In some studies, certain inclusion criteria were
required to participate, thereby restricting the group of eligible participants (ie, the actual
population). This scoping review extracted the following inclusion criteria: disease-
specific (needing to have a certain severity of COPD), capability-related (needing to be
cognitively capable, able to read and write, understand certain language, willing or able
to provide consent), age-related (needing to have a minimum or maximum age), smoking
history—related (being a current or former smoker), and technology-related (needing to
have digital skills, internet access, own a certain device). More details about the concept

of the self in self-management are provided in Multimedia Appendix 3.6.
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Intended population

There was some vatiation in the specific intended populations targeted in the articles.
As shown in Figure 6, most studies (59/101, 58.4%) were targeted at persons with
COPD in general, with 23 (22.8%) focusing on 21 specific COPD severities and 19
(18.8%) focusing on COPD in combination with other chronic conditions. Some articles

included >1 comorbidity.
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Figure 6. Intended Population.

Included Population

Figure 7 presents an overview of the identified included population. More studies
(50/101, 49.5%) than outlined in the Intended Population section (23/101, 22.8%) had
disease-specific inclusion criteria (focusing on 21 COPD severities). Of the 101 articles,
50 (49.5%) had capability-related inclusion criteria, requiring participants to, for
example, be cognitively capable or able to write and read to be eligible for participation.
Furthermore, in 37.6% (38/101) of the articles, participants needed to have a certain
minimum age, with 40 years being the most common. In 7.9% (8/101) of the atticles,
the age needed to be below a certain maximum. The maximum age of 70 years was the
most commonly mentioned inclusion criterion, cited 4 times. A total of 12 (11.9%) out
of 101 articles had inclusion critetia regarding smoking (history) in which participants
needed to be, for example, a former smoker. Finally, 38.6% (39/101) of the articles had
technology-related inclusion criteria. Participants needed, for example, to own a

smartphone or tablet and have digital skills to participate. Only 1 study explicitly
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mentioned having no exclusion criteria based on age, comorbidities, and previous
participation in pulmonary rehabilitation. Furthermore, in the same study, participants

did not need to have previous expetience using digital technology.

piz:::'f::ﬂ Inclusion criteria to participate in ¢Health self-management intervention studies for COPD
- Disease I Smokir =
Category |[ Saiibe ][ Capability ]l age I[ \ age ][ his(c:)flg ][ Technology ]
B ‘ | =50 || =50 || =38 || n=8 || n=12 || =38 |
M Cogmitvely 18 years 70 years Former smoker Ovwn a certain
fild itivel ki
(n=4) capable (n=12) n=12) (n=4) (n=11) device (n=21) 3
(e ) | ey || eEr e |[eimae )
n=2 = n= n=
Atticks (=19 =1
baving the Understand 5 ave digita
) Severe 40 years 80 years i
aubeategon [ {n=28) ][ languge }[ (0=20) J[ @=1) ] =)
erttersay n No zensory, = =
Very severe phr}s:lcalf 45 years ][ 85 years }
mc = =3
(0= 20) , P.i‘:;ﬂ: o 15) (n=4) (n=1)
Willing 10 or ks
able (rf\%w\ fide 6‘? 7‘_'9?“
consent (n=5) n=1)

Figure 7. Included Population.

Actual Population

Figure 8 shows the actual population included in the studies. In 24.7% (25/101) of the
articles that mentioned the severity of their participants, most participants had moderate
or severe COPD. Out of the 101 articles, only 21 (20.8%) shared a clear desctiption of
the education level of their participants, which were then categorised for this study. The
educational level of participants could be categorised as low, medium, and high, which
wete almost equally distributed. Of the 70.3% (71/101) of the atticles that shared the
mean age of their participants, we calculated the combined mean age, which resulted in
64.85 years. The gender of participants was clearly mentioned in 88 (87.1%) out of 101
articles and was almost equally distributed. In 29.7% (30/101) of the articles that shared
the smoking history of their participants, almost half of the participants (51%) were
reported as cutrent or former smokers. In 10.9% (11/101) of the atticles that described

technology-related experience, 89% of the participants had experience with technology.

The Management in Self-Management

This section describes which self-management processes and BCTs were found within

the different eHealth technologies. Details about this section are provided in Multimedia
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Appendix 3.7 (overview of self-management processes) and Multimedia Appendix 3.8
(overview of BCT's).
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Figure 8. Actual Population.

Self-Management Processes

Table 9 shows the self-management processes found in the articles. No article explicitly
described which self-management processes were reflected in the intervention design.
When analysing how self-management processes were supported within the different
studies, we identified that most studies (94/101, 93.1%) addressed the process of taking
ownership towards health needs (e.g. by including self-monitoring of symptoms or
setting goals). Of the 101 included studies, 71 (70.3%) focused on the process of learning
(e.g. by including education within their technology), 27 (26.7%) on health care resources
(e.g. by enabling communication with health care professionals within the technology),
23 (22.8%) on performing health promotion activities (e.g. by performing exercise or
skill training), 17 (16.8%) on social resources (e.g. by involving caregiver and family or
peetr-to-peet support), 1 (1%) on adjusting (e.g. ways to cope), and 1 (1%) on integrating
illness into daily life (e.g. alternating daily lives to consetrve energy). We found no eHealth
technologies specifically focusing on the self-management processes: meaning making,
spiritual resources, psychological resources, processing emotions, or community

resources.
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Table 9. Self-management processes within eHealth technologies. Each process is connted separately in this fignre
resulting in 234 self-management processes within 101 articles. “Meaning making,” “spiritual resources,”
“psychological resonrces,” ‘processing emotions,” and “community resources” were not displayed, as these processes

were not included.

Self-management process Frequency, n (%)
Taking ownership of health needs 94 (40.2)
Learning 71 (30.3)
Health care resources 27 (11.5)
Performing health promotion activities 23 (9.8)
Social resources 17 (7.3)
Adjusting 1 (0.4)
Integrating illness into daily life 1(0.4)
BCTs Used

Table 10 shows the BCTs extracted in this study. Only 2 (2%) out of 101 studies
explicitly stated which BCTs were used. When analysing the descriptions in the studies,
we identified that feedback and monitoring were mostly used in the different articles
(88/101, 87.1%; e.g. monitoring activity status). This was followed by shaping
knowledge (66/101, 65.3%; e.g. receiving education), goals and planning (38/101,
37.6%; e.g. action planning), associations (23/101, 22.8%; e.g. receiving status updates),
social support (14/101, 13.7%; e.g. communication with other people with COPD),
regulation (11/101, 10.9%; e.g. addressing medication adherence), repetition and
substitution (10/101, 9.9%; e.g. habit formation), rewards and threat (6/101, 5.9%; e.g.
receiving visual rewards), natural consequences (5/101, 4.9%; e.g. information about
health consequences), self-belief (5/101, 4.9%; e.g. increasing self-efficacy), compatison
of behaviour (5/101, 4.9%; e.g. follow along exercise video), comparison of outcomes
(2/101, 2%; e.g. information about the effect of physical activity), antecedents (1/101,
1%; e.g. adding objects to the environment), and identity (1/101, 1%; e.g. prompt
identification as a role model). The BCT's of covert learning and scheduled consequences

were not observed in the studies.

Table 10. Bebaviour change techniques within eHealth technologies. Each technique was counted separately in this
Sfagure. Resulting in 275 bebaviour change techniques within 101 articles. “Scheduled consequences” and “covert

learning” were not displayed, as these processes were not included.

Behaviour change technique Frequency, n (%)
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Feedback and monitoring 88 (32)
Shaping knowledge 66 (24)
Goals and planning 38 (13.8)
Associations 23 (8.4)
Social support 14 (5.1)
Regulation 11 (4)
Repetition and substitution 10 (3.6)
Rewards and threat 622
Natural consequences 5(1.8)
Comparison of behaviour 5(1.8)
Self-belief 5(1.8)
Comparison of outcomes 2 (0.7
Identity 1 (0.4)
Antecedents 1 (0.4)

Discussion

Principal Findings

This scoping review outlines the state of the art of eHealth self-management
interventions for COPD. In the current literature, most eHealth technologies for COPD
self-management focus on the physical aspect of self-management. eHealth technologies
that include other aspects (e.g., the social or mental aspects) are currently
underrepresented in the literature. Moreover, it appeared that although eHealth
interventions often aimed to target the whole COPD population, mostly only a subgroup

of the COPD population was represented within the eHealth technology studies.

Self-management of COPD

Undetlying Theorties, Techniques, and Processes

Only a few studies (32/101, 31.7%) reported on using undetlying theories and specific
BCTs supporting their self-management eHealth interventions. No article explicitly
mentioned focusing on certain self-management processes. This is surprising, given the
fact that all studies aim to improve self-management and thus aim to achieve some sort
of behavioural change. As the concept of self-management varies in the literature,
reporting on the use of such processes, techniques, and theories may be beneficial for

understanding underlying structures and processes that will initiate behaviour change to
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improve self-management. Building on these processes, techniques, and theories and
providing more detailed reports on what was perceived as useful, beneficial, and
desirable for this target population can help advance the field and contribute to the
existing body of work. This may simultaneously be valuable for informing future eHealth
self-management initiatives as they can take into account these theories, techniques, and
processes in their developments. When looking at the literature, the lack of reporting on
underlying theoties was prevalent in the review of Heimer et al., (2023), in which only 3
of the included studies reported specific BCTs. Furthermore, other studies encountered
the problem of low reporting on BCTs; Hardeman et al., (2008) and Lorencatto et al.,
(2013) concluded that fewer than half of the planned BCT's were specified in the final
published articles. In addition, a review from de Bruin et al.,, (2021) revealed that
reporting about the active content of behavioural interventions varies considerably
between studies. This limits the readers’ ability to compare, interpret, and generalize the
effects of these studies (de Bruin et al., 2021). Thus, including such theories in eHealth
interventions and transparency in later reporting may lead to opportunities for achieving

sustainable behavioural change.

The Physical Aspects of Self-Management

As we found in this review, there is a tendency toward managing the physical aspect of
one’s disease in current eHealth technologies for COPD self-management. This is
reflected throughout the different findings of this review. First, the functionality “self-
monitoring” and the BCT “feedback and monitoring” were most often addressed.
Although self-monitoring is very valuable and exacerbations may be detected at an early
stage, this, nonetheless, demonstrates that the main focus lies on what happens with or
inside the body. Second, the dominant physical aspect also manifests itself when looking
at the self-management processes that are supported by the different technologies:

2 <

“psychological resources,” “spiritual resoutrces,” and “community resources” were not
found to be included. The self-management process of “taking ownership of health
needs” was mostly present, followed by “learning.” However, other processes, such as
“Integrating illness into daily life” and “adjusting,” were only observed once, although
the target group had to deal with these aspects every single day (Kaptain et al., 2022).
We believe that not addressing these processes is a missed opportunity, given that
supporting people with COPD during their day-to-day activities might lead to even
better improved outcomes of self-management. Finally, the dimensions of bodily

functioning and daily functioning were most frequently used. This illustrates the current

underrepresentation of other dimensions within current eHealth technologies for
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COPD self-management. Other dimensions (e.g. participation and mental well-being)
were not as dominantly represented or not observed at all (e.g. meaningfulness and
quality of life). As we observed a small increase in dimensions over the past few years,
we might notice a small change of focus. However, this is not as fundamental and still
leaves a lot of room for improvement on this matter. When examining other chronic
diseases (e.g. theumatoid arthritis), a review by Seppen et al., (2020) identified 4 different
types of eHealth interventions used in the included articles. Although not explicitly
stated, interventions were all related to the physical aspect (ie, medication adherence,
activity plan, information, disease monitoring, and activity monitoring) (Seppen et al.,
2020). Thus, the tendency of the physical domain may not only be limited to COPD.
Therefore, future studies should investigate whether this view is also present in other

chronic diseases.

Inclusiveness and Representation of People with COPD
As all eHealth technologies target people with COPD as end users, only 14 (13.9%) out

of 101 articles reported involving the patient perspective in their design or development
process. This raised the question of whether and how the needs and perspectives of
patients were taken into account. As including the perspective of end users leads to a
better fit and increases the chances of successful adoption and sustained use (Kip & van
Gemert-Pijnen, 2018), researchers should consider using such design principles when
developing future eHealth technologies. This may provide many opportunities for

improvements in self-management eHealth technologies for COPD.

Furthermore, it appeared that although articles outlined the target group to be
the general population of people with COPD, they often recruited a specific subset of
people with COPD. Certain inclusion criteria are made within the studies (e.g. needing
to own a smartphone and needing to have a certain disease severity). The consequence
of such inclusion criteria leads to a restriction, in that only a selected group of individuals
are included in the studies. While this may be due to practicalities (e.g. the complexity of
COPD as a progressive lung disease), the question remains whether the intervention is
generalizable or applicable to the wider population of people with COPD, especially if
they were not part of the studies in the first place. This is particularly relevant as there is
no golden standard to determine, for example, when someone is considered too old to
participate, and opinions on such matters are likely to vary widely among researchers.
Even when the restricting the patient group may be justified for the study purposes, it

still affects the generalizability of study results. Therefore, awareness and transparency
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should be provided regarding these potential restrictions related to the patient group

within such studies.

Given that the most often used device is a (smart) measurement device (in
combination with), a smartphone, or tablet, the group of people eligible to use these
technologies in daily life is further limited. Effectively, this means that certain groups of
people (e.g. those who lack resources to buy these devices) are not included in the
research and, therefore, the intervention might not be tested on people who are
unfamiliar with smart devices or have low digital literacy. Previous studies showed that
moderate levels of eHealth literacy and low levels of health literacy are prevalent among
the COPD population (Roberts et al., 2008; Stellefson et al., 2018). Thus, we cannot
assume that this population has access to eHealth technologies and has mastered the
skills to manage such interventions without any support. Therefore, guidance should be
made available to help those who need support in using these eHealth technologies.
Furthermore, although there might be some practical reasoning behind the inclusion
criteria (e.g. lack of budget to provide devices for all participants), it may simultanecously
widen the gap between people included in eHealth technology studies and the group of
people who might need the support the most. This, in turn, could make health care
accessible only to those with high (digital) literacy and those already equipped with the
necessary resources to improve their health. This is most likely an unintentional and
undesirable direction to head, but without proper awareness, it may easily become the
blind spot in current and future eHealth intervention studies. Future studies must,
therefore, be aware of possible subgroups, make efforts to include the underprivileged
population, and be transparent in their research regarding the population reached. While
we acknowledge the challenge of successfully recruiting participants who are
representative of the population as a whole and recognise that this is extremely difficult
to achieve, we nevertheless recommend that future studies strive to reach those people

who are underrepresented and difficult to reach.

Strengths and Limitations

This review provides a very first overview and a diverse insight into different underlying
components of self-management eHealth interventions for COPD. It highlights the
existing gaps in the literature and uncovers opportunities for the development of eHealth
self-management interventions. To the best of our knowledge, no research has yet

examined all these vatious aspects.
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However, this review also has its limitations. First, data extraction and
categorization were challenging due to the style of writing in articles (which comes with
certain formats and word count limitations), the lack of explicit reporting on certain
aspects, and the overlap between some processes and dimensions. It might be the case
that through incomplete reporting in articles, certain self-management processes, BCTs,
health dimensions, aspects of the technology, or details about the “self” could not be
extracted. However, albeit being a scoping review, we followed a very systematic
approach to mitigate this limitation as much as possible. Therefore, we believe that we
were able to give a complete picture of the current literature about eHealth technologies

for COPD self-management.

Second, some dimensions of positive health and self-management processes
are closely related, intertwined with, or support each other. For example, the dimension
of “quality of life” was not observed to be explicitly addressed within the eHealth
interventions. However, studies may have an overarching goal of increasing the quality
of life of people through the use of their intervention. One should be aware of this when
interpreting these results, as the quality of life of people with COPD might still be

affected by the use of eHealth interventions.

Third, most atticles (470/588, 80%) were screened by 1 reviewet, leaving room
for potential subjective judgment. However, by implementing several measures to ensure
alighment (c.g. extensive discussion of eligibility criteria, 20% of the screening conducted
by 2 reviewers, and discussions to resolve discrepancies), we minimised possible implicit

biases.

Finally, this scoping review investigated a broad range of aspects to grasp the
state of the art, but not all. For example, this paper did not assess the effectiveness or
impact of the interventions, and it also did not evaluate the quality or strength of the
evidence. As this is a relatively new area of research, we should map the existing literature
first. Furthermore, this review included only English articles, used COPD as a search
term while it included a broad spectrum of lung diseases (such as emphysema and
chronic bronchitis), and had a search date limitation. Consequently, some studies might
have been missed, or some aspects may not have been investigated. However, to the
best of our ability, we tried to provide a first overview while leaving opportunities for
tuture research to focus on the aspects that were not covered within this scoping review.
As such, this state-of-the-art overview could serve as a starting point for future

systematic reviews and original research that will dive into more specific research ateas.
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Conclusions

This scoping review provides an overview of the state-of-the-art eHealth technologies
for COPD  self-management interventions. We showed that current eHealth
technologies tend to address the physical aspect of COPD self-management. These
findings reveal a gap in the available literature, as many dimensions of the positive health
paradigm and self-management processes are not addressed in current ecHealth
interventions for COPD self-management. However, as COPD is a chronic disease and
exerts its impact on all aspects of one’s life, the underrepresented dimensions and
processes might be very important to include. This might give people with COPD the
tools needed to be able to adapt toward a new balance in life, and this would consider
the person as a whole instead of only the bodily representation in the context of a
disease. Our review also showcases another gap, namely, the effect of inclusion criteria
that leads to a subgroup of people with COPD being included in eHealth technology
studies. Therefore, one should be cautious when interpreting results, as this may give a
distorted view of the COPD population within these studies. These gaps demonstrate
the need for more inclusive research and design of eHealth self-management
interventions for people with COPD, focusing on multiple dimensions of the health
paradigm. Future work should, therefore, go beyond the physical dimension and focus
on including individuals in research who could benefit most from eHealth self-

management interventions.
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Abstract

Introduction: Rheumatic and musculoskeletal diseases (RMDs) cause several
restrictions in daily living. Self-management is an important aspect of managing RMDs.
However, little is known about the self-management strategies that are currently applied
in daily life. This study aimed to identify the current self-management strategies that

people with RMDs apply through a citizen science approach.

Methods: An online survey was iteratively developed together with people with RMDs.
The survey was distributed among people with all types of RMDs. Survey responses
were collected within Qualtrics, and once anonymized, analysed using Atlas.ti. General
self-management strategies and motivations to start performing a strategy were

deductively coded by two reviewers, after consultations with patient partners.

Results: 250 complete surveys were collected. 91.2% of the respondents were female.
1305 self-management strategies were mentioned, and 669 elaborations were given.
Most participants applied self-management strategies within the ‘physical activity’
category in their daily lives (e.g., walking, biking). Motivations to start performing a
certain self-management strategy mostly originated from the bodily functioning
dimension (e.g., reducing pain). 1275 facilitators to start a self-management strategy were
mentioned, which were mostly related to the ‘support’ category. Barriers (N=480) were

most frequent in the ‘condition-related” category.

Conclusions: Self-management is an important aspect of managing a person’s condition
in daily life. People choose one or several strategies based on the challenge they are
facing, depending on their feasibility and preferences in line with their personal context.
The comprehensive overview of strategies informs both patients and healthcare

professionals to support a personalized self-management journey.

80



Self-management Strategies of People with RMDs

Introduction

Rheumatic and musculoskeletal diseases (RMDs) entail a wide range of degenerative,
inflammatory, and auto-immune conditions, that commonly affect the joints (Van Der
Heijde et al., 2018). People with RMDs experience a high disease burden (Cao et al.,
2024; Hassen et al., 2024; Sebbag et al., 2019) and face multiple everyday challenges that
are complex and interrelated (Harmsen et al., 2022). Complaints such as fatigue, anxiety,
and chronic pain are common among people with RMDs, thereby affecting daily life
activities and impacting their quality of life (Abdelrahman et al., 2024; Briggs et al., 2016;
Elefante et al., 2020; Humphreys & Verstappen, 2022; Villalobos-Sanchez et al., 2024;
Zhou et al., 2024). Often, medication is offered to deal with and manage symptoms.
Several recommendations are made to complement pharmacological treatment, such as
a healthy lifestyle and patient education (Courel-Ibafiez et al., 2025; Gwinnutt et al.,
2023). Thereby, indicating the importance of the responsibility of the patient to become
an active participant in their care and carry out these lifestyle recommendations, and

hereby engage in self-management.

This paper defines self-management as: “The ability of an individual to manage
one’s symptoms, treatment, physical, social, and emotional consequences, and lifestyle
changes. It includes means of empowerment, educating oneself, being autonomous,
learning and adapting to new behaviours, acceptance, and adapting to a new balance in
life” (te Braake, Vaseur, et al., 2025). People with chronic conditions differ in their
support needs for self-management (Bartlett et al., 2020). A previous scoping review
showed that people with rheumatoid arthritis expressed the need for more

informational, social, practical, and emotional support (Zuidema et al., 2015).

Self-management interventions in RMDs exert their positive effects (e.g.,
improvements in physical functioning and self-efficacy) (Marquis et al., 2015; Shao et al.,
2021; Yang et al., 2025). However, even though self- management is considered an
important aspect of managing one’s disease, little is known about which self-
management strategies people with RMDs apply. As has been shown in research
investigating self-management or self-care in Parkinson's, the activities that ate part of
the everyday life of a person with a chronic condition might not fit into a medicalized
frame of self-care (Nunes & Fitzpatrick, 2018). In addition, as patients are the health
experts on all aspects of their lives, it might be very useful to look outside the clinical
setting and look into the self-management practices of people living with the disease

every day.
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This study aimed to investigate which self-management strategies people with
RMDs apply in their everyday lives, utilizing a cross-sectional survey. Both positive and
negative experiences with the strategy were collected. With such a survey, the self-
management activities in and outside the clinical setting can be captured, thereby
potentially striving towards creating a complete overview of day-to-day self-
management from a patient perspective. Such insights may inform and inspire other
patients in their journey to self- management, guide clinicians in increasing their
knowledge which may contribute to providing patients with the right self-management
support and encourage researchers to form new hypotheses for developing evidence-

based interventions.

Methods

A citizen science approach was followed throughout the study to ensure that the
outcomes ate relevant for the target group, that the design of the study is feasible, and
that we ask the right questions to yield high-quality results. Citizen science encompasses
a range of participatory models for involving patient partners as collaborators in
scientific research (Wiggins & Wilbanks, 2019). In this study, people with RMDs were
considered partners in the project. The patient partners were people with at least one
rheumatic condition who were not employed by the research units. No specific training
or skills were required to participate as a patient partner, other than being able to join
the online meetings. Some had been involved in previous projects and/or had formal or
informal training on different aspects of research. Patient partners were provided with a
gift voucher after each meeting they attended to show the researchers’ appreciation.
Throughout the project, 16 patient partners were involved. Each meeting was attended
by between 4-8 patient partners and 2-5 researchers (/ research assistants). Every step
in the study was decided upon in co-creation between researchers and people living with
RMDs: formulating research questions, setting up the study design, finding the most
suitable ways for data collection and analysis, developing and testing the survey,
interpreting the results, and communicating results. The data management plan was also
formulated in co-creation. After a decision was made, the work was carried out by the

researchers.

Study Design and Survey Development

The cross-sectional study consisted of an online survey. This study followed the items
of Zimba & Gasparyan (2023) for reporting survey studies. As existing self-management
surveys in literature (e.g., Mancuso et al., 2009; Oberg et al., 2019; Osborne et al., 2007)
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did not address this specific topic, we iteratively developed our own survey. Figure 9
shows the process of this project involving patient partners in every research stage.
Before starting with the design of the study, we reached out through our existing
network to people living with RMDs to join us in an initial meeting. In the first meeting
with 7 patient partners and 4 researchers, we collaboratively explored the relevance of
doing such research for identifying self-management strategies (Phase 1: Relevance
check). Thereafter, the second meeting with a total of 6 partners and 3 researchers took
place to better understand what self-management means for people living with a
rheumatic condition (Phase 2: Understanding self-management). The survey itself was
designed together with patient partners (N = 8) and researchers (N = 3) during the third
meeting (Phase 3: Questionnaire design). Based on this co-creation, the first version of
the online survey was developed using Qualtrics (Qualtrics, Provo, UT). This version
was used as input for the fourth meeting in which one-on-one online think-aloud
sessions with 3 patient partners were carried out (Phase 4. Think-aloud testing). Unclear
sentences, complicated wording, and errors were identified during these sessions, and
improvements were made to develop the final version of the survey. After testing, the
survey was rated as highly relevant and feasible by co-researchers. In total, 16 patient

partners collaborated with us with varying frequencies.

Survey

The survey consisted of 3 domains. First, questions regarding self-management
strategies that people considered were asked (domain 1, 3-5 questions). Optionally,
people could expand to describe their experiences, motivations to start, barriers, and
facilitators (domain 2, 16 questions in case of one elaboration). Finally, demographic
data was collected (domain 3, 14 questions). Completing the survey took 20—30 minutes
on average. The final version of the online survey can be found in Multimedia Appendix
4.1.

Survey Distribution

The sutvey was launched on the 2nd of July 2023 and closed on the 24th of November
2023 (Phase 5. Data collection). A convenience sample of people with RMDs was
targeted. The survey was shared through multiple channels including online outlets (e.g.,
social media channels, email), hospitals, patient organizations, newspapers, and

universities. For a complete overview, see Multimedia Appendix 4.1.
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Figure 9. Roadmap of Activities within the RELS Project.

Data Preparation

Survey responses collected in Qualtrics were exported to a secured Excel file where data
was anonymized and incomplete survey responses were deleted, as stated in the
informed consent form. Survey responses were considered complete when participants
filled in all obligated demographics questions at the end of the survey. This was also

cleatly communicated to participants in the information given at the start of the survey,
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providing an opt-out option during survey participation. All survey responses were
anonymized by one author and 2 student assistants (EtB, KvM, YS), any information
that could be traceable to a particular person was removed and replaced by the topic of
that information (e.g., [place|, [name]). The anonymized dataset is available upon

reasonable request from the researchers (Wolkorte, 2024).

Data Analysis

To describe the patticipants' characteristics, the mean, or range was calculated. Initially,
we aimed to deductively code the data by using the “Taxonomy of Everyday Self-
management Strategies” (TEDDS) (Audulv et al., 2019) for the different strategies that
people shared (i.e. “What did they do?”), and to deductively code the motivations behind
applying the self-management strategy using the positive health model (Huber et al.,
2016) (i.e., “Why did they do it?”). This was discussed and jointly agreed upon during
one of the meetings. Twenty survey responses were separately coded by two reviewers
(YS, EtB) using these two models, already raising questions about the mutual
exclusiveness of the categories within the TEDDS model while doing so. After this initial
coding, four online one-on-one meetings were organized to discuss the codes with
patient partners (Phase 6: Data analysis). The objective of this meeting was to verify
whether the codes assigned to the data aligned with how the patient partners interpreted
these codes and whether they would assign the same codes. During these meetings, it
became clear that the positive health model was suitable to use, but the TEDDS model
used for the general part of the survey was much harder to fit the data that was collected.
There was too much overlap between different self-management categories as they were
not mutually exclusive (e.g., healthy behaviour and disease-controlling strategies) and
also did not match the everyday language and frame of reference of people with RMDs.
Together, we concluded that by using this model, the goal of this survey would not be
achieved; namely, creating an overview of which self-management strategies people
currently apply, which is easily interpretable not only for academics but also for
healthcare professionals (HCPs) and people with RMDs. Thus, after several discussions
within the research team, it was concluded that an inductive approach to analyse the data
was mote appropriate. Given that the researchers had already familiarised themselves in-
depth with the data, a set of codes with definitions was developed and discussed. With
this new coding scheme, the two coders (YS, EtB) coded the first 30 survey responses
independently. Thereafter, a discussion took place to compare the coded data. The
Krippendorff’s c-Alpha- binary was calculated to be 0.819, indicating good inter-rater

reliability. Discrepancies in coded data were solved through discussion to reach a
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consensus between the coders, and categories and definitions were revised to be precise

and exclusive. This resulted in the categorisation shown in Table 11, which was also

discussed with patient partners who agreed that these categories were suitable and clear.

Thereafter, the remaining survey responses were divided between the two coders (YS

and EtB) and were coded separately.

Table 11. Self-Management Categories used to Analyse Data Following the Question What did they do?”.

Category

Definition

Energy distribution

Physical activity
Nutrition and
supplements
Healthcare

Professionals

Mental health

Participation

Medication

Assistive devices

Alternative medicine

Information and

patient education

Strategies that are used to use energy more cfficiently by
adjusting, spreading, or controlling the activity level with the
aim of being able to continue to carry out daily activities.
Physical activities performed to maintain, and/or improve
health and vitality in daily life.

All dietary lifestyle adjustments and/or lifestyles, including
the use of vitamin or mineral supplements.

Care by accredited health care professionals aimed at
improving your body functions and maintaining your health,
such as physical therapy or occupational therapy.
Mental/cognitive internal strategies ot beliefs used with the
aim of accepting the consequences of the illness and/or
generating mental peace.

(Social/leisutre) activities to (continue to) participate in
and/or contribute to society

Condition-specific medication and/or medication for
symptom management/prevention.

Objects or services that support [participation in] daily
activities.

Alternative or complementary treatments, therapies, means,
and techniques that deviate from conventional medical cate
and/or are not recognised as a medical
profession/therapy/means with the aim of relieving
symptoms.

Searching for information about the disease, self-

management, solutions, and problems in order to gain more
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General lifestyle

alterations
Other

knowledge. In addition, specifically education and learning

about the disease and its consequences.

All general strategies to make lifestyle adjustments that do

not fit the other categories and were not further specified.

Other self-management strategies that do not fall under any

of the above-mentioned categories.

The motivation why people apply a certain self-management strategy was an

optional part of the in-depth elaboration questions. The motivational aspect was then

coded using the model of positive health (Huber et al., 2016) as planned from the

beginning. This model characterises health as ‘the ability to adapt and self-manage in the

face of social, physical, and emotional challenges’ and entails six dimensions, which are

outlined in Table 12.

Table 12. Dimensions of Positive Health (Huber et al., 2016) used to Analyse Data Following the Question

Why did they do it?’

Category

Definition (Authors’
translations from examples
of Positive Health Dialogue
Tool 2.0)

Examples from Positive
Health Dialogue Tool 2.0

Bodily functions

Mental well-

being

Meaningfulness

The primary motivation is
health. This dimension focuses
on movement, sleep,

symptoms, and pain.

A person's state of mind. In
addition, rest and relaxation

are also central here.

About lust for life. Alongside
this is the importance of faith
and religion, or the search for

it

Feeling healthy, feeling fit, no

physical complaints and/or
pain, sleeping, eating, sexuality,
physical  condition, physical
activity.

Being able to: remember things,

concentrate, communicate,

handle

accept yourself, feel in control.

change, be cheerful,
Having a meaningful life, having
a zest for life, pursuing ideals,
feeling confident, accepting life,
and

being grateful, lifelong

learning.
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Quality of life The focus is on a new Enjoyment, being happy, feeling
perspective on life with the good, feeling well-balanced,
disease. feeling safe, intimacy, housing

circumstances, having enough
money.

Participation Participation is about Social contact, being taken
participating in society and seriously, doing fun things
being able to engage in social together, having support from
activities. But also getting others, sense of belonging,
support and asking for help doing meaningful things, being
from the social environment.  interested in society.

Daily Daily functioning has as the Taking care of yourself,

functioning primary motivation to knowing  your limitations,
continue to function in knowledge of health, managing
daily/ordinary life. time, managing money, being

able to work, being able to ask
for help.

Other Motivations that could not be

applied to one of the other

dimensions

The possible categories for bartiers and facilitators were included in the survey
so that participants could fill in their experience directly in the categories of ‘knowledge’,
‘ime’, ‘condition-related’, ‘money/compensation’, ‘support’, ot ‘others’. Responses were
carcfully analysed and where applicable, reassigned to the correct category. Responses
in the ‘others’ category were revised to decide whether they could warrant a separate

category.

Other Collaborations and Citizen Science Activities

During meetings 6 and 8, results were shared (Phase 7. Sharing research results) and
potential questions for future research based on the outcomes of the current study were
discussed (Phase 8. Formulating new research questions). As part of this citizen science
approach, opportunities for potential collaborations in the dissemination phase were
actively sought (e.g., going to conferences, designing research posters, co-authoring,

interviews with patient magazines, among others). Therefore, during the different phases
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of this research, several meetings took place to organize and discuss these opportunities

(Transcending phase: Phase 9. Other collaboration activities).

Results

250 complete survey responses were collected. The results have no missing data as all
replies were mandatory. A total of 1305 self-management strategies were reported by
people with RMDs of which 669 (51,3%) were also elaborated on in-depth. Both
strategies that participants experienced as positive (86%) and negative (14%) were
mentioned. The amount of self-management strategies reported by a participant ranged

from 1 to 10 strategies.

Demographics

The majority of respondents were female (N = 228, 91.2%), with a mean age of 59.9.
Most participants (60.1%) had high educational backgrounds, with higher professional
education being the most common. Osteoarthritis (N = 148) and rheumatoid arthritis
(N = 94) were the most prevalent types of RMDs. Participants ranged in terms of yeat(s)
living with the rtheumatic condition(s) from less than a year to more than 20 years. Half
of the participants also had comorbidities. An overview of all demographics collected

within this study can be found in Multimedia Appendix 4.3.

Self-Management Strategies: What did they do?

Table 13 shows an overview of the self-management categories, including frequencies
and examples. The results reveal that people who took part in the survey deploy multiple
strategies, covering a broad range. Most self-management strategies fit within the
physical activity category. Strategies in the ‘other’ category were not categorised as self-
management strategies on itself, as they were mostly related to a process, such as patient
empowerment, needed to perform such strategies. Either way, this process is still equally

important within self-management and, therefore, worth mentioning.

Table 13. Frequencies and Examples of Self-Management Strategies in Respective Categories (Total N=13035).
The Categories are Ranked from Most Common to Least Common. Common Examples are Highlighted with
Bold Text.

Self-management strategy N Examples
Physical activity 260  Walking, biking, swimming, sports, staying
active
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Assistive devices

Healthcare Professionals

Nutrition and Supplements

Mental health

Energy distribution

Participation

Alternative medicine

Medication

Information and patient

education

General lifestyle alterations

Other

197

146

124

121

109

108

84

78

56

37

20

E-bikes, walking aids (e.g., frames, walkers),
adapted kitchen knives, specific tools to open
cans, regional transport services for people
with disabilities

rehabilitation,

Physiotherapy  sessions,

occupational therapy, vitality coach

Diet, vitamin supplements, inflaimmation-

reducing foods

Acceptance following illness, mindfulness,
meditation, speaking out about the rheumatic
condition, and communicating personal
boundaries timely

Taking more rest, pacing, spreading tasks,

planning, and taking breaks

Employment or volunteering, education,
hobbies,

recreational  time,

groups
Cannabidiol oil, Homeopathic remedies,

peer-support

attending the sauna, cold water exposure, self-
hypnosis, hot bath, acupuncture

Over-the-counter medication (Analgesic
medication, pain medication), prescribed
RMD  medication, and

medication

tapering  off

Searching for information on the internet,

reading books about their rheumatic
condition, following classes for a specific
rheumatic topic, reading flyers

changing/adapting

Losing weight,

lifestyle, being healthy
Having a say in medical appointments,
being assertive with healthcare professionals

and other organizations
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Motivation to Perform Strategy: Why did they do it?

In total, participants chose to elaborate in depth on N=0669 strategies. Part of this
elaboration reflected the motivation for why they performed a certain strategy, which
was categorised using the positive health model (Table 14) (Huber et al., 2016). Some
strategies had more than one motivation. Most strategies (N=421) fitted within the
bodily functioning dimension. Not many motivations fitted in the ‘meaningfulness’ and

‘quality of life” dimensions.

Some motivations were mentioned that were unrelated to any of the
dimensions in the model, and/or no motivation was provided in the responses. For
example, ‘Look at previous question” (RSP202), or ‘Because many doctors and nurses
just express unsubstantiated opinions’ (RSP163). These ‘other’ motivations were so
diverse that we could not identify a pattern or theme that would warrant an extra

category.

Table 14. Motivation for Performing Self-Management Strategies Categorised in the Positive Health Dimensions,
as Part of the Elaborations of N=669 strategies. The Categories are Rantked from NMost Common to Least
Common. Important Parts of the Quotes are Highlighted with Bold Text.

Category N Example quotes
Bodily 421 ‘Becanse the pain got worse, we switched to this [strategy]. . . [we]
functioning tried to see if it [the strategy| had an effect and whether it

reduced the pain’ (RSP018)
‘My muscles are always under tension. I wanted to mafke
w1y mscles stronger so that 1 would hopefully experience less and less
pain and restlessness in my body’ (RSPO71)
1 would Iike to Iimit my dependency on medication,
50 1 try other ways to mininiise the use of pharmacological means, I'm
happy to do so’ (RSP030)
Daily 135 “Spread domestic chores in particular over a day or week. Rest periods
functioning in between. No longer wanting to cram evetything in one
day. . .. Energy runs ount quickly (RSP1)
‘Marke a plan in advance, learn to respect and express my linitations.
.. Support for daily life'RSP39)
T use a mobility scooter when we go out for a whole day with the

SJamily. 1 use earplugs when I am in a busy environment for a long
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Mental well-

being

Participation

Quality of Life

Meaningfulness

108

81

38

15

time. . . . Aids give me more freedom to do fun things
and be less dependent’ (RSP190)

1 found, and still find, it difficult to accept that I am ill It
Jeels weak. 1 hoped that yoga and mindfulness could belp mre with the
process of accepting, to be able to live more in the present’ (RSP30)

To leamn to accept so that I would no longer overstep my

boundaries and distribute my energy better’ (RSP183)

To achieve mental balance’ (RSP66)

1 would like to mean something to the people around
me. If I am creative, this is also possible with limitations due to a
chronic condition’ (RSP114)

Friends, family, movies, histoty lessons, and most
Importantly: work and being busy. 1 forget the rbenmatism’

(RSP228)

‘Contact with peers and [to| gain more knowledge’ (RSP10)

T refuse to give up my freedom if there is an opportunity to
do 50’ (RSP06)

1To| Extend and improve my quality of Iife” (RSP48)
Awareness of what is possible. . . becaunse I like life, I want to
make something ofit’ (RSP228)

Reflecting on what is permanent in me, [on] what my essence
1s.” (RSP114)

T find my life too passive’ (RSP257)

My job at the time bad stopped at some point, and I especially did
not want to exclude myself from society and dedicate my time
and enetgy to advocacy for other people with RMDs’
(RSP230)

Facilitators and Barriers

In the survey, we already provided categories for facilitators and barriers as multiple-

choice options. During the analysis, it appeared that many expetiences mentioned in the

‘othet” category were related to ‘emotional/mental processes’. Therefore, this was added

as a separate category.

In total, 1275 facilitators were reported regarding 669 strategies (Table 15).

Most facilitators were related to the ‘support’ category. Facilitators in the ‘othet’ category
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were diverse and could not warrant a separate category. Some ‘other’ facilitators

mentioned were, for example, about having positive experiences with a strategy and
having no other choice than doing the strategy, among others. Furthermore, participants
reported 480 barriers to starting a strategy (T'able 15). Most barriers were related to the
category ‘condition-related’. Barriers mentioned in the ‘other’ category included, for
example, bad experiences with a strategy and having difficulties with persevering in a

certain strategy.

Table 15. Experienced Facilitators and Barriers when Performing Self-Management Strategies. The Categories
are Ranked from Most Common to Least Common. Important Parts of the Quotes are Highlighted with Bold

Text.
Category Facilitators (N=1275) Barriers (IN=480)
N  Example quotes N  Example quotes

Knowledge 223  ‘Reading other 28  ‘Not much was known
people's  expetiences among  other  patients with
and talking to  family RMDs  about  which ~ self-
members  who  also  have medication  worked — best’
rheumatisn’ (RSP48) (RSP67)
‘A Iot of knowledge The information about this is
gained becanse  of  the not clear’ (RSP181)
occupational therapist’
(RSP101)

Time 239 1 am retired, so |1 have| 61  ‘Applying for resounrces takes
enough time’ (RSPY) a lot of time/enetgy’

(RSP61)

T gave myself more Tt takes a lot of time 1o
time becanse 1 didn't do Sigure everything ont’
things or did things differently (RSP183)
that suited my situation better’
(RSP25)

Condition 206 ‘Mindfulness gives direction 118 Physical activity is difficnlt at

related and rest, |it] is a dectease times becanse of too much

of disease
(RSP12)

activity’

pain’ (RPS129)
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Money/

Compensation

Support

Emotional/
Mental

processes

Other

252

266

26

66

Rheumatic condition was
stable’ (RSP22)

1The strategy| Was fully
reimbursed by
insurance’ (RSP2)

T had enough money to
buy an e-bike’ (RSP52)

The

Practitioner

substitute  General
took my
complaints

(RSP197)

seriously’

environment IS

TMy]
supportive’ (RSP252)

T wanted to get my life
back on track’ (RSP129)

Trusting your own
feelings, 1 do what feels
right for myself’ (RSP56)

If your older when
replacing prosthetics, it
you're more likely to have
complications’ (RSP5)

T slowly  began 1o
experience the positive
effects’ (RSP50)

84

89

56

44

‘Osteoarthritis  complaints
are severe most of the
time and limit my actions’
(RSP103)
Tt [the
expensive, so you bhave to set
priorities’ (RSP4)

‘Little
from health insurer’ (RSP32)

‘It [the disease] is often

strategy]  iIs

reimbursement

not understood. I have lost
quite a few “friends” because of
this becanse they think 1 am
acting out or not showing
interes? (RSP127)

1t is difficult to find
someone who can help
with  this  [the
(RSP183)

A bit of acceptance that

strategy]

some things are no
longer possible or need to
be done differently’ (RSP25)
Emotion! Emotion
sometimes makes it
difficult to adjust your life’
(RSP41)

In hot weather they are

less comfortable and give

off  because  you  sweat’
(RSP153)
‘Getting started is not that
diffienlt.  Perseveting  Is
what it’s all about
(RSP30)
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Discussion

This paper identified a large number of diverse self-management strategies that people
with RMDs apply in their daily lives. Many can be categorised as strategies related to
‘physical activity’ and ‘assistive device’ categories. Most strategies atre initialized to
improve bodily functioning. The paper provides information for patient organizations
and healthcare professionals to educate and guide patients towards optimizing their

personalized self-management activities.

Self-Management Strategies

People with RMDs apply a variety of self-management strategies in their daily lives.
Although it is known that clinical treatment is an important aspect of managing a chronic
condition, many people apply additional non-pharmacological strategies (Antunes et al.,
2024; Audulv et al., 2021; Nunes & Fitzpatrick, 2018; Rimmer et al., 2023). Specifically,
participants in our study reported an average of 5 self-management strategies that they
have tried and tested. In dialogue with our patient partners, it was emphasized that
support in finding relevant self-management strategies is important, as they may not
always be obvious or known to a large audience. Patient education and patient
empowerment on this issue may help reduce disease burden and improve quality of life,
especially for those with lower health literacy who are less likely to learn about specific
strategies (Lee & La, 2024; Woodward et al., 2024). Therefore, it is important that HCPs
are aware of the efforts of people with RMDs, as they are often seen as their primary

and trusted source of knowledge.

Although these self-management strategies occurred in diverse categories, most
were in the physical activity category and were mostly motivated by bodily or daily
functioning. The prevalence of physical activity strategies might be explained by several
reasons. First, the importance of an active lifestyle is quite well-known among the
population and is often encouraged and recommended to them by HCPs (Bannuru et
al., 2019; Kolasinski et al., 2020; Macfarlane et al., 2017; Moseng et al., 2024; Parodis et
al., 2024). Second, being active is relatively easy to incorporate in daily life (e.g., by doing
home-based physical activity (Sieczkowska et al., 2021). Third, this is one of the few
strategies that is evidence-based and is known to alleviate physical symptoms such as
pain and discomfort (Athanasiou et al., 2024; Gwinnutt et al., 2022; Mundell et al., 2024).
Notably, it might be the case that current systems to support self-management are
designed to focus on supporting the physical aspect, and that other aspects are

underrepresented, as physical activity is the most consistent recommendation people
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receive from their HCP. Socio-psychological aspects are also very important when it
comes to self- management and self-care (Zuidema et al., 2015), however, fewer
motivations to start a self-management strategy were related to meaningfulness,
participation, and quality of life. When discussing these results with our patient partners,
they were surprised at how few motivations were recorded in the quality-of-life
dimension. While it may be the case that people living with RMDs are less aware of
certain strategies, our patient partners also mentioned that quality of life might be a
dimension of positive health that is likely to be addressed indirectly. For example, one
can easily imagine that assistive devices directly reduce symptoms and thus in the long
run increase quality of life. Therefore, in future research, it is important to distinguish
between immediate factors that are addressed and domains that are improved long-term
as a result. Additionally, it is recommended to understand whether there is a lack of
feasible interventions for certain goals, or whether some are actually more urgent than

others.

People reported more facilitators that helped them to initialize a strategy, than
barriers. Possibly, the presence of barriers would have prevented people from even
considering a strategy and therefore, not reporting it in our survey. Although some
barriers were deemed condition-related, which are hard to target (i.c., fatigue- prohibited
exercise), others have the potential for change. For example, it was mentioned several
times that financial issues (i.e., no reimbursement from the insurance for physiotherapy
or to purchase assistive devices) served as a barrier. Health insurance companies and
society, in general, should reflect on the batriers mentioned in this study and consider
reimbursements if this would increase the quality of life or self-sufficiency through self-
management. Moreover, the barriers mentioned in this study could also clarify to HCPs
why people are more or less inclined to practice self-management. HCPs should be
aware that even when patients seem motivated to perform self-management strategics
in their daily lives, barriers may present that restrict them from doing so (e.g., a lack of
social support network). At the same time, knowledge was a strong facilitating factor,
stressing the importance of educating people with RMDs about possible self-
management options. Therefore, we invite HCPs to be aware of these barriers and
facilitators when discussing and recommending self-management activities to their

patients.
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The Methodological Approach used for Data Analysis

A previously developed self-management model by Audulv et al., (2019) did not suit the
rich data in the current study. Therefore, after careful consideration and multiple
discussions with patient partners, we iteratively formulated our own self-management
categories derived from the data in our study. Using an inductive approach and creating
our own categories was the most suitable approach to reflect the wealth of data and fit
the needs of people within our project and hopefully, the wider population of people
with RMDs. Furthermore, the rising prevalence of comorbidities indicates that self-
management should preferably be symptom- or problem-oriented rather than condition-
otriented. Therefore, it is interesting to investigate whether the self-management
categories that we developed also apply to other patient groups exceeding the RMD

population.

Creating Conditions for Citizen Science

Throughout the different stages of this study, people with RMDs were involved as
patient partners (Schoemaker et al., 2023; Shirk et al., 2012). Some steps were designed
together, and on other occasions, proposed processes and next steps were changed after
a meeting took place with patient partners. Although the inclusion of the knowledge and
expertise of patient partners added value to the project, it is important to note that it
takes extra time and effort and should not be taken for granted. Therefore, we will share
our joint lessons learned during this project. We experienced that both patient partners
and researchers valued the close collaboration. According to patient partners,
researchers listened to everyone and took input and feedback seriously. Decisions about
this project were made after consultation with patient partners, which were always
organized to be highly accessible with no training or preparation that was demanded in
advance. Several actions facilitated relevant participation in all phases of the research.
First, researchers provided clear information to patient partners before every meeting
and gave them sufficient time in advance to read it. Second, researchers provided
summaries of meetings and decisions so that people could check, give feedback, and/or
add missing pieces, which simultaneously lowered the threshold for the people who
weren’t able to participate in the meeting to participate the next time. Third, researchers
established a sufficient community size (e.g., between 10 and 20 patient partners). This
lowered the pressure and burden of participating in each round, while simultaneously
enabling the group to complement each other and to represent multiple viewpoints
(Jongsma & Friesen, 2019). The group size also increased a sense of belonging as patient

partners felt supported by one another. Fourth, the researchers actively looked for
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opporttunities for patient partners to increase their involvement and show appreciation
for their involvement. This was done by inviting patient partners to participate in
congresses, co-authoring publications, and offering gift vouchers as a way of
compensation and appreciation for the expertise provided. Fifth, the trust and sense of
common interest established by the steps above facilitated the sense of co-ownership of
the project. To conclude, this participatory approach based on citizen science has had a

huge positive impact on the current project.

Limitations

This study provides an overview of self-management strategies that people with RMDs
apply. However, even though many people recorded their strategies and the level of
personal success they have had with these, this does not warrant any claims about their
effectiveness on a group level. Thus, we cannot make recommendations to people with
RMDs to perform particular self-management strategies. Furthermore, this study does
not provide a complete insight into the needs of people with RMDs towards self-
management. We only identified which strategies were carried out. Therefore, future
research should identify whether additional self-management strategies are warranted
and focus on investigating the effectiveness of these strategies mentioned in this study,

to generate an evidence base to make specific recommendations.

In spite of the numerous online and offline distribution methods for recruiting
participants, the survey itself was only available online. Although efforts were made to
create an accessible survey, people with low digital skills were likely unable to participate
in the survey. However, this study served as a starting point for identifying the current

self-management strategies of people with RMDs, and we collected a rich dataset.

Finally, despite efforts to reach a large audience, the vast majority of
participants have been living with their RMDs for several years, were female, and higher
educated. This may jeopardize the generalizability of the results, and one should be aware
of this limitation when interpreting the results. The female dominance may be due to
the online nature of this study, as previous research concluded that response rates for
only surveys are higher among the female population (Wu et al., 2022). As it is known
that there are gender differences in coping and self-management strategies (Flurey et al.,
2015; Lindgren et al., 2025), future research should investigate strategies of the male

population by e.g., by focusing on offline data collection methods.

98



Self-management Strategies of People with RMDs

Conclusion
This study revealed that people with RMDs apply multiple and diverse self-management

strategies in their daily lives. Most strategies were related to physical activity, and the
motivation to start a strategy is often to address a physical issue. This study showed that
people with RMDs do much more for their health than solely following the clinical path
and being passive recipients of medical care. As managing a chronic condition affects all
aspects of one’s condition, management during everyday activities is needed. People with
RMDs in this study are intrinsically motivated to improve their situation and take
responsibility for their condition by applying different self-management activities, and
through trial and error, experiencing what works best for them to become active
participants in their care. These findings are not only important for people with RMDs
but also serve as an important foundation for clinicians to enhance their knowledge

about self-management support.
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Abstract

Introduction: Chronic Obstructive Pulmonary Disease (COPD) is an incurable chronic
disease, and self-management is often used to support patients. Current research often
targets clinical aspects, while actual self-management is performed by the patient at
home. However, little is known about the patient experience. This research identifies
which self-management strategies people with COPD apply and what the facilitators and
barriers are to adopting these. Specific attention is given to the recruitment approach,

aiming to increase response rates and the generalizability of the self-management model.

Methods: A self-management survey developed for people with rheumatic and
musculoskeletal diseases (RMDs) was adapted for COPD, pilot-tested, and disseminated
via traditional (e.g., via email) and enhanced (e.g., offline support) recruitment routes.
Anonymized responses were deductively coded, using the self-management model for

RMDs and the model of positive health.

Results: From 33 respondents, 152 self-management strategies were identified. All
strategies could be categorised using the self-management model. “Physical activity’ was
the most common category. Motivations to start a strategy are mostly derived from the
‘bodily functioning dimension’. Participants reported 122 facilitators and 41 barriers,
such as ‘time’ and ‘support’. Passive approaches, in which participants themselves have

to sign up, to improve response rates, were not substantial.

Discussion: People with COPD perform diverse self-management strategies. These
efforts may not always be visible in the clinical setting, as these are often initiated by
one’s search journey and thus are additional to standard Healthcare Professionals”
(HCP) advice. Future research should investigate alternative approaches to reach the

wider COPD population.
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Introduction

Chronic Obstructive Pulmonary Disease (COPD) has been defined as: ‘A heterogencous
lung condition characterised by chronic respiratory symptoms (dyspnoea, cough,
sputum production and/or exacerbation) due to abnormalities of the airways
(bronchitis, bronchiolitis) and/or alveoli (emphysema) that cause persistent, often
progressive, airflow obstruction’ (GOLD, 2024). COPD poses a substantial and
increasing economic burden and is one of the top causes of morbidity and mortality
wotldwide (GOLD, 2024; Theanacho et al., 2020; Quaderi & Hurst, 2018; Shah et al.,
2022). It is a complex, progressive, yet treatable disease, which makes it important for
patients to be on top of their disease to deal with all the different aspects (e.g., medication
use, worsening of symptoms, acceptance of disease). This includes, but is not limited to,
self-management. Self-management has been defined as: “The ability of an individual to
manage one’s symptoms, treatment, physical, social, and emotional consequences, and
lifestyle changes. It includes means of empowerment, educating oneself, being
autonomous, learning and adapting to new behaviours, acceptance, and adapting to a
new balance in life’ (te Braake, Vaseur, et al.,, 2025). Self-management requires an
empowered and active role from the patient so that they become in charge of their
health. In literature, COPD self-management interventions often target education,
smoking cessation, medication adherence, symptom management, or physical activity,
and can use technology to support this (Hallensleben et al., 2019; McCabe et al., 2017;
te Braake, Vaseur, et al., 2025).

People with COPD need to cope with and self-manage their disease every single
day. Clinical care (e.g., care from the pulmonologist or pulmonary nurse) is often
provided during a short consultation during scheduled (half-)yearly visits. Thus, most of
the time, people are dealing with their COPD on their own outside the clinical system.
This subsequently means that they need to be responsible for their health by, for
example, applying self-management strategies in their daily lives. These strategies may
be interventions that have been studied in a controlled environment (te Braake, Vaseur,
et al., 2025) but may also include strategies that are based on common knowledge (e.g.,
physical activity, healthy eating) or alternative medicine (e.g., homeopathy). Or may
relate to aspects of their lives that are not targeted by common interventions (e.g.,
integrating illness into daily life, participation in society, supporting mental well-being
(te Braake, Vaseur, et al., 2025). Little is known about which self-management strategies
people with COPD apply. Such research on the patient experience can be valuable for

increasing our understanding of what people with COPD already do towards self-
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management that is also outside a clinical setting, and may provide insights into where

self-management support is still needed in practice.

To get these insights, one should take into account the perspectives of the wider
COPD population. Certain strategies could, for example, not be feasible for people with
low (health) literacy or low socioeconomic position (SEP), as they might not have the
necessary resources to perform them. Studies have shown that people with a very low
socioeconomic position (SEP), and people with low economic, social, and cultural
resources (Long & Renbarger, 2023) are also twice as likely to have poor COPD
outcomes (Gershon et al.,, 2012). Thus, it is important to involve this group when
developing and evaluating self-management interventions, as they may benefit the most
from such interventions. However, this group is often considered underrepresented in
research, leading to a sampling bias that excludes those who might benefit the most and
results that may not fit with the needs of this group (Stuber et al., 2020; van Velsen et
al., 2022). Reasons for the low participation of low SEP populations can vary. For
example, people lack awareness of the program, there is mistrust or perception that the
participation may cause harm, or does not yield any benefit, or the recruitment approach
is unsuitable for the target group (Stuber et al., 2020). Furthermore, some studies require,
by their design, that people have certain skills or resources and thus potentially exclude
people with low SEP (e.g., online surveys or eHealth intervention studies that require
participants to have their own device) (te Braake, Vaseur, et al., 2025). Therefore, one
should explore suitable recruitment and data collection strategies within their research

to increase the chances of including the wider COPD population.

Earlier research has investigated self-management strategies applied by people with
rheumatic and musculoskeletal diseases (RMD) (te Braake, Schriemert, et al., 2025). Their
study developed a survey together with people living with that condition and yielded a
high response rate, with a total collection of 1305 self-management strategies. A self-
management model was created in their study to categorise the various self-management
strategies into different categories (e.g., energy conservation, nutrition, and
supplements). This model was developed for people with RMDs. It might be interesting
to investigate whether the self-management strategies of other diseases, such as COPD,
fit within this model. This may give insights into differences and similarities and may
inspire future self-management efforts across diseases. Thus, in the current study, we
aim to carty out the same data collection and analysis approach as te Braake, Schriemer,

et al., (2025).
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This research aims to identify which self-management strategies people with COPD
currently apply in their daily lives and what the facilitators and barriers are to adopting
these strategies. These insights may help increase our understanding of the current health
behaviours of people with COPD. In our approach, we pay specific attention to
increasing our response rates by using enhanced recruitment approaches that we hoped
would better reach the target population. Thereby, assuming to simultaneously increase
the chances of reaching the wider COPD population (e.g., those who are
underrepresented). With the results, we will explore the generalizability of the self-
management model for RMDs by discussing whether this model can be applied to the
self-management strategies of people with COPD.

Methods

Ethical Statement

To be eligible to participate, all patticipants needed to be 1) 18 years or older, and 2)
have COPD. All respondents received information about the study at the start of the
survey and needed to give their (online) informed consent to participate. According to
Dutch law, the nature of this study does not require formal medical ethical approval,
which was assessed and confirmed by the Medical Research Ethics Committee Oost-
Nederland (File number 2024-17042). All procedures were in accordance with the
Declaration of Helsinki and the Good Clinical Practice (GCP) guidelines.

Survey Development

The self-management survey of te Braake, Schriemer, et al., (2025), which was created
together with people with RMDs, served as a starting point and was slightly adapted to
fit the specific context of COPD. In this qualitative self-reported anonymous survey,
participants first filled in their general self-management strategies. Thereafter,
participants could elaborate on the in-depth questions about their motivations
underlying starting a self-management strategy to better understand why participants
performed these. Given the voluntary nature of this survey and free choice, participants
could decide for themselves which and how many self-management strategies they want
to answer the follow-up questions for. The survey ended with several demographic

questions.

For this study, additional questions related to participants’ social life and the
judgement and feelings about their own health were added. Thereafter, the survey was

pilot tested with four people with COPD to ensure relevance and a fit with their
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practices. The dimension ‘Emotional/Mental processes’ was added to the facilitators
and barriers, as participants in the pilot tests mentioned missing a category to fill in such

related experiences. The full survey can be found in Multimedia Appendix 5.1.

Survey Distribution
The survey was open from the 30th of January 2024 to the 6th of May 2024. We

developed two distribution routes (see Figure 10): a traditional route and an enhanced
route. The traditional route entails sending the online survey via email to people with
COPD who participated in previous research and indicated wanting to keep
participating, a patient organization network, LinkedIn, and local physiotherapy
practices in the Netherlands. Printed versions of the survey were shared with the local
physiotherapy practices. With this route, relationships are built, and participants are in
the loop of the project by providing them with summaries of research activities. Despite
these efforts, past experiences with this route did not result in high response rates.
Therefore, we developed the enhanced route with the intention to reach those patients
who are less likely to respond to our traditional way of recruitment (e.g., those with low
digital skills, no financial resources, or with low SEP in general). In the enhanced route,
we added offline routes within communities (e.g., libraries, community centres), and
provided support for people with low (digital) literacy and/ot those who do not own a
computer: providing offline support to fill in the survey and the possibility to reach the
researcher via a printed contact form with pre-paid return envelopes. Facebook was also
added as a type of communication, as several COPD support groups can be found there.
Thus, within the enhanced route, new places were sought within communities. To get
insight into which people were reached with our efforts, we asked participants about
their social life, concerns about their finances (as asking to grade one’s actual financial
situation without knowing a person’s context does not say much), highest education,
and their cultural background, given that SEP concerns the social, economic, and
cultural resources (Long & Renbarger, 2023). This gives us an indication from which we
can draw lessons on how to improve our recruitment strategies for future studies. We

separately monitored the two routes.
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Type of

| Mode of delivery oAt | People

ople with Atent orgamzation
within European network within
project Ewropean project

OCA,
Physiotherapy
TACTCes

Online survey
(via QR-code or
link)

[ Punted version ]

Figure 10. Distribution of Survey

Data Preparation

Qualtrics (Qualtrics, n.d.) was used to collect online survey responses. After closing the
sutvey, all survey responses were exported to a secure Excel file, and incomplete
responses were deleted. Responses were considered complete when all demographic
questions were filled in, as these were obligatory and presented at the end of the sutrvey.
This served as a feasible cut-off point and meant that all participants needed to fill in
98% of the survey. The complete responses were anonymized. In the case of the offline
sutvey, all complete survey responses were manually anonymized and transferred to a
secute Excel file. The anonymization process entailed removing any identifiable
information from the full-text responses and replacing it with general themes of that
information (e.g., [place], [name]). The anonymized dataset is available upon reasonable

request from the researchers (te Braake, 2025).

Data Analysis

Data was analysed with Atlas.ti version 24. We utilized the same qualitative analysis
models as (te Braake, Schriemer, et al., 2025) to deductively code the data. First, we
coded the self-management strategies using the categories developed by te Braake,
Schriemer, et al., (2025) (Table 10), which were applied to categorise the self-
management strategies. Hereby, we simultaneously aimed to investigate whether these
categories could be applied to the COPD population. Second, we coded the in-depth
elaboration questions about motivations to perform a certain strategy using the Positive
Health model of Huber et al., (20106). Two reviewers (EtB and CG) initially coded 10
responses separately. Thereafter, the inter-code reliability was calculated. Krippendorff’s
Alpha was set to be .837, indicating reliability. After the separate coding, a discussion
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took place to solve discrepancies between the two reviewers. Subsequently, one reviewer

(EtB) coded the remaining data.

Table 16. Self-management strategies according to (te Braake, Schriemer, et al., 2025).

Category Definition

Energy distribution Strategies that are used to use energy more efficiently by
adjusting, spreading, or controlling the activity level with the
aim of being able to continue to carry out daily activities.

Physical activity Physical activities performed to maintain, and/or improve

health and vitality in daily life.

Nutrition and All dietary lifestyle adjustments and/or lifestyles including
supplements the use of vitamin or mineral supplements.

Healthcare Care by accredited health care professionals aimed at
Professionals improving your body functions and maintaining your health

such as physical therapy or occupational therapy.

Mental health Mental/cognitive internal strategies or beliefs used with the
aim of accepting the consequences of the illness and/or
generating mental peace.

Participation (Social/leisure) activities to (continue to) participate and/or
contribute to society

Medication Condition-specific medication and/or medication for

symptom management / prevention.

Assistive devices Objects or services that support [participation in| daily
activities.
Alternative medicine Alternative or complementary treatments, therapies, means,

and techniques that deviate from conventional medical catre
and/or  are not  recognised  as a  medical

profession/therapy/means with the aim of relieving

symptoms.
Information and Searching for information about the disease, self-
g )
patient education management, solutions, and problems in order to gain more

knowledge. In addition, specifically education and learning
about the disease and its consequences.
General lifestyle All general strategies to make lifestyle adjustments that do

alterations not fit the other categories and were not further specified.
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Other

Other self-management strategies that do not fall under any

of the above-mentioned categories.

The motivational aspect was coded using the model of positive health by Huber et al.,

(2016), which characterises health as ‘the ability to adapt and self-manage in the face of

social, physical, and emotional challenges’ and entails six dimensions, which are outlined

in Table 17. Some motivations entailed more than one dimension (for example, targeting

both bodily functioning and participation), which was then counted separately.

Table 17. Dimensions of Positive Health (Huber et al., 2016), used to analyse data following the question “Why

did they do it”

Category

Definition translation from
Authors (te Braake et al.,
2025)

Examples from Positive
Health Dialogue Tool 2.0

Bodily functions

Mental well-being

Meaningfulness

Quality of life

The primary motivation is
health.  This

focuses on movement, sleep,

dimension

symptoms, and pain.

A person's state of mind. In
addition, rest and relaxation

are also central here.

About lust for life. Alongside
this is the importance of faith
and religion, or the search for

it

The focus is on a new
perspective on life with the

disease.

Feeling healthy, feeling fit,
no  physical  complaints
and/or pain, sleeping, eating,
sexuality, physical condition,
physical activity.

Being able to: remember
things, concentrate,

handle

change, be cheerful, accept

communicate,

yourself, feel in control.
Having a meaningful life,
having a zest for life,

pursuing  ideals,

feeling
confident, accepting life,

being  grateful, lifelong
learning.
Enjoyment,

being  happy,
feeling good, feeling well-

balanced,  feeling  safe,
intimacy, housing
circumstances, having

enough money.
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Participation

Participation is about
participating in society and
being able to engage in social
activities. But also getting
support and asking for help

from the social environment.

Social contact, being taken
seriously, doing fun things
together,

having  support

from others, sense of
belonging, doing meaningful

things, being interested in

society.

Daily functioning Daily functioning has as the Taking care of yourself,

primary motivation to knowing your limitations,
continue to function in knowledge of health,
daily/ordinary life. managing time, managing

money, being able to work,

being able to ask for help.
Other Motivations that could not be
applied to one of the other

dimensions

For facilitators and barriers, participants could fill in their experiences directly using the

categoties ‘money/compensation’, ‘emotional/ mental processes’, ‘knowledge’,
‘support’, ‘time’, ‘condition-related’, and ‘others’. All responses were carefully analysed
and considered by one researcher (EtB). When applicable, responses that were placed
incorrectly in the provided categories were moved to the fitting category (e.g., a barrier
filled in by the ‘othet’ category that described a ‘time’ barrier). When in doubt, the

movement of responses was discussed and agreed upon with another author (MT).

Results

A total of 33 complete survey responses were collected (51 people started answering the
survey). Of the extra different options offered to fill in this survey, most were filled in
online (N=27). Only 6 participants filled in the paper version, which was a result of the
usual route. Only one complete response was collected from the enhanced route. Not

one contact request for offline help was made.

Demographics
Nineteen participants were male, 13 were female, and one preferred not to say.
Participants had an average age of 70. The GOLD stage ranged among participants. No

participant mentioned having GOLD 1. On average, participants rated their own health
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to be at 5.3 (scale from 0=very bad to 10=very good), indicating they judged their own
health to be moderate. Furthermore, patticipants indicated having moderate to slightly
high concerns about their own health (average of 4.4, scale from 0=high concerns to

10=high concerns).

Socio-Economic Position

To get an indication of the SEP, questions about social life, financial status concerns
(graded from O=serious concerns to 10=no concerns at all), highest education, and
cultural background were asked. The majority of participants were daily among people,
implying that they have social lives and do not live in social isolation. Five participants,
however, mentioned being mostly on their own. In addition, most participants had
average to high educational backgrounds. Participants’ financial concerns had an average
of 6,75, indicating to be above average. This suggests that participants do not worty
greatly about their finances, which might be a slight indication that they are somewhat
more capable of buying or utilizing certain self-management strategies. All participants
were born in the Netherlands. The majority of the parents of the participants were also
born in the Nethetlands, meaning that most patticipants have a Dutch cultural

background.

Self-management Strategies

In total, 152 self-management strategies were mentioned, and 75 in-depth claborations
were given. The number of strategies stated by a participant ranged from two to ten.
Participants mentioned the strategies that they experienced to be both positive (89%)
and negative (11%).

General Self-Management Strategies

Table 18 shows the frequencies and examples of self-management strategies. Overall,
participants reported applying a diverse range of self-management strategies in their daily
lives. Most strategies (N=44) fit within the physical activity category (e.g., walking,
biking), followed by self-management strategies in the mental health category (N=24)
(e.g., stress reduction). The category ‘alternative medicine’ (e.g., using herbs) was
mentioned less frequently (N=8) compared to some of the other categories. The least
amount of self-management strategies (N=4) were performed in the ‘Nutrition and

supplements’ category (e.g., eating healthy, taking vitamin supplements).
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Table 18. Frequencies and examples of self-management strategies.

Self-management category N Examples

Physical activity 44 Walking, biking, fitness, move more

Mental health 24 Acceptance of the disease, stress
reduction, staying positive

General lifestyle alterations 23 Smoking cessation, staying healthy
(without further explanation), changing
lifestyle, staying indoors in certain
weather conditions

Medication 21 Adhere to medication, combine intake
medication at one time, prednisolone
treatment for emergencies

Assistive devices 18 Walking with a walking stick, using a
walker, staitlift

Healthcare Professionals 16 Long rehabilitation, physiotherapy,

Energy distribution 13 Take more rest, stop on time, pacing

Participation 13 Performing interests and hobbies,
contact with peers, (voluntary) work

Information and patient 10 Gathering disease knowledge, collecting

education information,

Alternative medicine 8 Using herbs, CBD oil, steaming with
herbs, and salt

Nutrition and supplements 4 Vitamin supplements, eating healthy, not
roasting products

Other 10 Using body language, filling in this

sutvey, and when I lie in bed, I cough a

lot

Motivation to Perform Strategies

Table 19 shows an overview of the different motivations for starting to perform a certain

self-management strategy, categorised using the dimensions of the positive health model

of Huber et al.,, (2016). Most motivations (N=46) were related to the Bodily functioning

dimension (e.g., experiencing symptoms like shortness of breath). The dimension of

Mental health (e.g., wanting to accept the disease) was also mentioned quite often
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(N=13). Only two motivations to perform a certain strategy were derived from the
Meaningfulness dimension (e.g., wanting to continuously learn). None of the

motivations mentioned was related to the Quality of Life dimension.

Table 19. Motivations to perform self-management strategies categorised using the dimensions of Positive Health
by Huber et al., (2016). Some motivations entailed more than one dimension (for example, targeting both bodily

Sfunctioning and participation), which was then counted separately.

Positive health N  Example quotes

dimension
Bodily 46 Shortness of breath and too low of a saturation’ (RSP30)
functioning For more endurance, and trying to stay fit’ (RSP35)

To manage the disease better. To increase the physical condition’
(RSPS8)

Mental well-being 13 Without acceptance, you are nowhere. Becoming aware of not being
able to do everything as before has had a huge impact! (RSP2)
Too unhappy with myself becanse I conld not do certain things’
(RSP05)
Accepting versus fighting. You cannot fight COPD; you will lose

that fight anyway. 1t is better to take certain losses and use the energy
that remains differently’ (RSP10)
Participation 7 ‘Expand relevant network. . . Establish contacts with researchers
and respond to messages (RSPT)
‘Despite symptoms 1| continued to work, downplayed deteriorating
health, and continued to do so until |y health no longer allowed.
Tried to bide it |COPD) from those aronnd you. . . . In addition,
putting the importance of "just” wanting to get on with worfk, inconse,
and your life above the importance of your own health. Hoping that
it |[COPDY| will blow over (RSP13)
“When the COPD diagnosis became known, |1 sat] down with the
employer to discuss what was within the possibilities’ (RSP26)
Daily functioning 4 Last year [we had an| intensive renovation so that we now have a
bathroom and bedroom on the ground floor. Becanse of this I no longer
have to walk upstairs. . . 1] conld not clinb the stairs at night when
I was tired or too tired (RSP5)
Walking the stairs was became increasingly difficnlt’ (RSP30)
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‘Long underwear, long-sleeved shirt, body warmer . . . . [1] fee/
uneased becanse of the cold (RSP29)

Meaningtulness 2 T want to keep learning’ (RSP20)
‘Need for self-regulation’ (RSPT)

Quality of Life 0 n/a

Other 3 ‘I abways do like that, |1) don't know any other way. One day is not
the other, but of conrse that applies to everyone’ (RSP1)
‘I had to’ (RSP34)
‘COPD’ (RSP4)

Facilitators and Barriers to Performing Self-Management

In total, 30 incorrectly placed responses were re-categorised as they did not fit within
the provided category (N=16) or were stated as barriers while they reflected facilitators
and vice versa (N=14).

A total of 120 facilitators were reported regarding 75 strategies (Table 20). Most
facilitators (N=30) were experienced in the ‘time’ category (e.g., having sufficient time
to perform the strategy). The category ‘support’ (c.g., being understood) represented the
second most commonly reported facilitator (N=21). Facilitators in the other provided
categories (e.g., ‘knowledge’ (N=19), ‘condition-related” (N=18), and ‘emotional’

(N=10)) were also mentioned several times.

Furthermore, participants reported a total of 43 barriers (Table 20). Although
participants mentioned diverse categories, the emotional barriers (e.g., difficulties
accepting, feelings of shame, denial) were experienced the most (N=17). Barriers in the
categories ‘condition-related” (N=7) (e.g., the active disease) and knowledge’ (IN=0)
(e.g., no information available) were also mentioned several times. Barriers in the ‘othet’

category (N=4) were so diverse that they could not warrant a separate category.

Table 20. Experienced Facilitators and Barriers

Category Facilitators (N=120) Barriers (N=43)
N Example quotes N Example quotes
Knowledge 19 T searched for information a lot’ 6 1 didn’t know anything about
(RSP22) these herbs’ (RSP2)
I've read abont what is best for There was  less  information
COPD. It appeared to be available’ (RSP27)
movement’ (RSP8)
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Time

Condition

related

Money/

Compensation

Support

Emotional/
Mental

processes

Other

30

18

10

21

16

Enough [time]. I retired’
(RSP24)

Sufficient time to experiment’
(RSP7)
Tn case of breathlessness e.g.,
when climbing or headwind on
the bike, understand lower pace’
(RSPG)

To  prevent COPD  from
worsening’ (RSP4)

We were able to finance it’
(RSP5)

Health insurance compensates

it for 1 time a week’ (RSP35)

Sfrom

bystanders, you are not alhways
understood’ (RSP21)

My| home sitnation perfect
[there is] no  barrier to do
anything’ (RSP22)

Especially NOT accepting nzy
new situation’ (RSP13)

Understanding

Search for acknowledgement’
(RSP27)

‘Clean air and quiet streets’
(RSP33)

Tt went well because 1 took it
one step at a time’ (RSP12)

2

17

years,

Work, private life, and children
literally get in the way of sports
on a regular basis’ (RSPG)
Time indeed’ (RSP1)

With COPD, 1,

obviously, achieve a  different,

active

lower level, 1 have to keep
laboriously catching up with that
later’ (RSPO)

‘COPD was active’ (RSP28)

Tt costs €50 a bottle, and with a
retirement, it's not always easy to
pay, but I try.” (RSP14)

When I started, everything was
still - reimbursed.  since a  few
there is a restriction’
(RSP16)

T'm too proud to ask for belp’
(RSP2)

’

Understanding ~ from  others

(RSP21)

Feelings of guilt that I conld not
be at every occasion, e.g., funerals
and parties’ (RSPO)

T didn’t want any attention’
(RSP27)

‘Addiction  RSP16)

1t took some time to see if side
effects occurred with the new

tablet’ (RSP20)
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Discussion

The most common self-management strategies were from the category ‘physical activity’,
and motivations to start a certain strategy were mostly related to the ‘bodily functioning’
dimension. Participants reported more facilitators than barriers when performing certain
strategies. Furthermore, the enhanced route only resulted in one additional participant
(survey filled in online), who was also not necessarily commonly underrepresented (e.g.,

active social life, average educational background).

Reflection on Self-Management of People with COPD

Results indicate that people with COPD currently employ a diverse set of strategies for
the self-management of their disease. It should be noted, however, that no claims or
assessments about the effectiveness of the self-management strategies mentioned by the
participants can be made. The investigation in this study focused on what people with
COPD currently do for their self-management and how they experienced it. Future

research could investigate whether these strategies can be proven effective.

In literature, most (eHealth) interventions for COPD are targeted towards the
physical aspect of one’s disease (te Braake, Vaseur, et al., 2025). This is not surprising,
given that self-management provided within primary care is often supported by action
planning, smoking cessation, medication adherence, and physical activity (Hallensleben
et al., 2019; McCabe et al,, 2017; te Braake, Vaseur, et al., 2025). However, as we can
conclude from this study, participants perform many self-management strategies that do
not necessarily lie within the range of clinical-care supported strategies. Such strategies
are often the result of patients’ own search efforts and experiences in daily lives, and
healthcare professionals (HCPs) might not be aware of their patients performing these,
as these are often not discussed within the (half-)yeatly consultations. This means that
there might be a gap between self-management strategies that are taught to patients
within clinical care and the strategies that people perform in their daily lives. This begs
the question of whether thete is insufficient awateness and/or knowledge of, and/or

lack of available support for, self-management strategies outside the clinical frame.

Our study showed that self-management strategies are often driven by a bodily
functioning need (e.g., reducing symptoms or pain). No indicators were found that
participants were directly motivated by categories like ‘quality of life” or ‘meaningfulness’.
However, we cannot draw clear conclusions that other dimensions are not also affected

when performing a certain self-management strategy. For example, when increasing
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one’s physical activity to reduce pain (bodily functioning), one might also improve one’s
mental health (physical activity improves mental health (Martin-Rodriguez et al., 2024)),
thereby, in time, potentially improving the overall quality of life. A self-management
strategy is, therefore, not affecting a singular dimension of one’s health. It is intertwined

with, related to, and affects all dimensions of one’s health.

Methodological Reflection on the Self-Management Model

We analysed the self-management strategies by adhering to the self-management model
created by te Braake, Schriemer, et al., (2025) for people with RMDs. It appeared that
this model could be used for the COPD population. Some small nuances were
noticeable. For example, smoking cessation and taking into account weather conditions
were recurring themes for people with COPD, and did not occur in the RMD
population. Furthermore, people with RMDs put a more prominent focus on nutrition
and supplements, while this was only mentioned 4 times in the COPD population.
However, this poses no restrictions to the model as all strategies could be fitted within
the different categories (e.g., smoking cessation fitted within the category ‘General
lifestyle alterations’). Thus, although there are some differences within each category
(e.g., different types of exercises, different nutrition, different lifestyle alterations), the
self-management strategies mentioned in this study could all be applied to the categories
created in the study with people with RMDs. In addition, people with comorbidities may

already tackle their self-management disease-generic as themes might overlap.

Furthermore, this study showed that some categories (e.g., information and
education, participation, nutrition, and supplements) were not performed that often.
This underperformance might have several reasons. First, it may be that because of the
low response rates of the survey, the data is not saturated yet. Thus, more responses
might indeed reveal a higher tendency towards those categories. Especially because in
the study of te Braake, Schriemer, et al., (2025) with high response rates, these categories
(information and education, participation, nutrition, and supplements) were performed
quite often. Second, given the high amount of facilitators in the ‘time’ category (IN=30),
it may be that self-management strategies that benefit from having sufficient time (e.g.,
time to perform physical activity) are easier to accomplish by the participants. People
who, for example, experience ‘time’ as a barrier might have more difficulties with
performing such a self-management strategy. Third, the underrepresentation of certain
categories may indicate that participants might not be aware of the possibilities for self-

management within such categories, while those might indeed support participants in
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their self-management journey. The unawareness of self-management in such categories
may then reflect a gap in current self-management support and yield several
opporttunities for change. We therefore implicate that HCPs should be made aware of
the different possibilities for self-management and should recognise the importance of
discussing this with their patients. Consequently, HCPs should shed light on the
different categories while taking into account the SEP of their patients within their
consultations to inform and support people with COPD with the diverse paradigm of

self-management.

Towards Reaching the Wider COPD Population

Several efforts were made to increase the response rates. However, our actions seemed
insufficient as we were not able to increase the number of survey responses, nor did we
thereby reach the wider COPD population (e.g., those who are underrepresented). This
outcome calls for critical reflection and improvement of efforts. Due to time constraints,
our approaches were mostly passive: no relationship was built with the communities
before data collection, and our main goal was to ask something first (e.g., filled-in
surveys) without directly giving anything in return. To increase engagement, it is
important to utilize active strategies (Stuber et al., 2020) to engage with the community
and to build relationships with the people needed to provide input for such research as
much as possible. Therefore, we implicate that researchers should strive towards
increasing response rates in their research by: 1) being aware of the time it costs and plan
(take into account extra time in advance to establish active approaches), 2) working on
building a research community, preferably before the start of the study, and make efforts
to identify, engage, and establish a relationship with so-called local ‘gatekeepers’ who
then can actively engage potential participants (Darley & Carroll, 2022), 3) deliberately
considering different options to find the right platform to recruit participants that suits
the target population (e.g., by local newspapers (Tunc et al., 2023)), and to increase
chances of higher response rates, and 4) acknowledging and acting upon the importance
of giving something back to the population (e.g., research summaries, giving time back
to participants by, for example, having conversations and drinking coffee together, for
their time invested in the study) to show appreciation towards participants and/or
financial compensation to lower barriers for marginalized populations to participate

(Richards et al., 2018).
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Strengths and Limitations

People with COPD do much more for their self-management than may be known by
clinicians, as efforts do not necessarily fit with clinical recommendations. We also show
that self-management categories designed for the RMD population can be applied to the
population of COPD. This indicates that categories for self-management may be generic
across chronic diseases. To the best of our knowledge, no COPD self-management

study has revealed such an outcome.

This study also has its limitations. Despite our efforts to increase response rates,
this study still has a small sample size, and one should be aware of this when interpreting
the results. This study can be seen as the first identification of self-management strategies
in daily living. One may question the value when not reaching sufficient responses. We
argue that this study has important outcomes going beyond the survey results. We also
draw lessons from our enhanced approaches and reflect on the usefulness of the RMDs

self-management model. Future researchers can build upon our efforts.

Some motivations to perform a strategy fit more than one dimension, while
others do not directly fit within one dimension but can rather be seen as the overall
outcome (e.g., quality of life), which is not necessarily the main motivation for why
people start a certain strategy. Thus, our study targeting the self-management of people
with COPD concurs with the study of te Braake, Schriemer, et al., (2025) that the
categories of positive health as developed by Huber et al., (2016) are not the most
suitable for categorizing motivational aspects. The general self-management strategies
of people with COPD, on the other hand, could be easily applied to the model of RMDs
developed by te Braake, Schriemer, et al., (2025).

There might be some confusion between the categories ‘nutrition and
supplements’ and ‘alternative medicine’. Some of the strategies mentioned in the
‘nutrition and supplements’ categories could have been used by participants for their
underlying healing beliefs. One could argue that such strategies are related to traditional
Chinese medicine, thereby belonging to the ‘alternative medicine’ category. As data was
limited, we could not identify whether participants saw a strategy as Chinese medicine

or purely as nutrition.

Finally, we encountered the limitation of a self-reported survey in two ways.
First, people needed to self-report their COPD diagnosis and their GOLD level. As this

survey was anonymous, people might have inaccurately filled in their GOLD level or
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misdiagnosed themselves. Future research should use spirometry data to confirm
diagnoses. Secondly, even though there were open-ended questions, participants' self-
reported answers were short. Often, the context was missing, making it difficult to
categorise some of the strategies and motivations. However, to the best of our ability,

we tried to assign the self-management data into categories.

Conclusion

People with COPD currently perform diverse self-management strategies in their daily
lives. These efforts may not always be visible in the clinical setting, as these are often
initiated by one’s own search journey and thus are usually additional to standard HCP
advice. It should, therefore, not be underestimated how active people already are
regarding their self-management. This study provides a first step in identifying self-
management strategies in the daily lives of people with COPD. Future research should
investigate whether these strategies apply to the larger COPD population and people
with other chronic diseases. Our study also reflected on our efforts to increase response
rates and thereby, at the same time, aim to reach the wider COPD population. It
highlighted the difficulty of recruiting participants with passive approaches, where
people needed to sign up themselves to participate. Thus, future efforts to increase

response rates should not be limited to passive approaches and one-time data collection.
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Abstract

Introduction: Self-management is a crucial aspect of managing chronic conditions.
People receive recommendations from their health care professional in clinical practice,
but these often do not reflect the more diverse strategies that people actually perform in
daily life. At the same time, people with chronic conditions report a lack of suitable self-
management support within their patient journey. Therefore, this study aimed to 1)
investigate the problems in current practice and needs and wishes towards self-
management support from a patient perspective and 2) develop self-management

support by engaging patients in the design process, both through Patient Engagement
(PE).

Methods: A participatory design process was followed, consisting of three phases
(Exploration, Iterative Design, and Final Evaluation) in seven study rounds. These
rounds consisted of online and face-to-face sessions with people with Chronic
Obstructive  Pulmonary Disease (COPD) and people with Rheumatic and
Musculoskeletal Diseases (RMDs), and an online survey with healthcare professionals
(HCPs). In subsequent sessions, a self-management support guide was iteratively

developed with patient partners.

Results: In total, 40 people (with COPD, RMDs, or HCPs) participated in the design
process. Results from Phase 1 showed that participants experienced a lack of self-
management support (e.g., missing information) in practice. The self-management
support guide (phase 2) aims to support people with chronic conditions in their self-
management journey by providing them with information and letting them fill in several
questions to holistic self-management categories. The PE in this study was highly
beneficial to the research process, design, and development of the end product. In the
Final Evaluation (phase 3), the guide was rated on a 5-point Likert Scale (1= totally
disagree to 5= totally agree. Participants rated the guide to be above average (perceived

uscfulness (avg.=4.5), intention to use (avg.=3.0), and ease of use (avg.=3.7)).

Conclusion: The self-management support guide enables making a first step towards
self-management and can be tailored to the specific needs of each person. Future
research should investigate whether this guide can be used for other chronic conditions
and look into ways of implementing the guide in daily practice, for example, through

campaigns and onboarding.
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Introduction

Chronic conditions are among the leading causes of disability and mortality
wortldwide (Hacker, 2024). People with chronic conditions (such as Chronic Obstructive
Pulmonary Disease; COPD, and Rheumatic and Musculoskeletal Diseases; RMDs) often
experience multiple challenges in all areas of their life (e.g., reduced quality of life, high
healthcare costs, managing medications, loss of autonomous life, adjusting to limitations,
and managing symptoms (Barakou et al., 2025; Hajat & Stein, 2018; Tumilty et al., 2020;
Van Wilder et al., 2021).

Self-management is a crucial aspect of managing one’s disease. Self-
management can be defined as: “The ability of an individual to manage one’s symptoms,
treatment, physical, social, and emotional consequences, and lifestyle changes. It
includes means of empowerment, educating oneself, being autonomous, learning and
adapting to new behaviours, acceptance, and adapting to a new balance in life’ (te Braake,
Vaseur, et al.,, 2025). Many examples of self-management interventions for chronic
conditions are available in the literature (e.g., eHealth, action planning (Effing &
Lenferink, 2020; Im et al., 2024; Kuipers et al., 2019)). However, these are mostly
focused on the physical aspect of self-management (te Braake, Vaseur, et al., 2025).

Healthcare professionals (HCPs) play a crucial role in introducing the concept
of self-management and providing guidance to support patients on their self-
management journey. However, current healthcare systems are also under considerable
pressure due to factors such as high workload, limited healthcare staff, and long waiting
lists (Abdullah Altassan et al., 2024; Salisbury et al., 2023). Challenges such as a lack of
time, beliefs and values of HCPs and patients about individual responsibility, and short-
term priorities dominating daily tasks, can hinder the provision of self-management
support (Franklin et al., 2017; S. van Hooft et al., 2025). For example, van Hooft et al.,
(2025) stated in their study that self-management support provided by nurses was
primarily focused on medical management, and daily practice led them to focus on
‘getting the job done’. Such barriers simultaneously hinder patients’ knowledge about
existing self-management strategies and interventions. As self-management support
provided by HCPs might not be feasible in practice and currently focuses on medical
management, we need to investigate if and how people with chronic conditions want to

shape self-management support.

Current self-management interventions in the literature do not necessarily

reflect the variability of strategies that people with chronic conditions perform. For
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example, self-management performed in the daily lives of people with COPD and RMDs
also includes strategies in the categories of physical activity, mental health, alternative
medicine, nutrition, and supplements, amongst others (te Braake, Schriemer, et al.,
2025). However, these strategies do not always align with clinical care recommendations
and are more holistic than medical self-management only. A focus on medical
management can hinder patient care, as spending supportive time (such as self-
management support) is, due to time constraints, often the first to be neglected, and a
broader perspective on the patient journey could be very beneficial (van Hooft et al.,
2025). In addition, people with chronic conditions may need more support than medical
management only, as they have to deal with their condition in all aspects of their lives.
However, not much is known about what self-management support people with chronic
conditions prefer. Their perspectives regarding this topic remain underrepresented. This
reflects a knowledge gap in the literature, as current self-management interventions may

not support the true needs of people with chronic conditions.

Patient Engagement (PE) may help uncover the perspectives of people with
chronic conditions regarding self-management support in this context. Patient
engagement (PE) can be defined as ‘meaningful and active collaboration in governance,
priority setting, conducting research and knowledge translation’ (The Canadian
Institutes of Health Research, 2014). The people involved in this type of collaboration
are often referred to as patient partners. Many benefits of PE are stated in the literature
(e.g., that patient partners’ preferences, experiences, and needs can be included, as well
as supporting knowledge translation, and facilitating recruitment (Belton et al., 2019;
Forsythe et al., 2019; Kirwan et al., 2005; McVey et al., 2023). Thus, in the context of
this study, PE is essential as it may help uncover exactly those preferences, experiences,
and needs regarding self-management that are not included in current literature.
Therefore, this study aims to 1) investigate the problems of current practice and needs
and wishes regarding self-management support of people with COPD and RMDs in
their daily practice, and 2), through a participatory design process, design self-
management support from a patient perspective. As research from te Braake et al.,
(2026) showed that underlying needs surrounding self-management support might be
disease-generic rather than disease-specific, this study will focus on more than one

chronic condition by involving people with COPD and people with RMDs.
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Methods
Study design

This study was set up following a participatory design approach consisting of three
phases with seven distinct study rounds. Throughout the different studies, people with
COPD and people with RMDs were engaged as patient partners to involve and integrate
their perspectives. For being a patient partner, no particular training or skills were
required. Most study rounds were offered online and offline to support those without
digital skills in joining our offline meetings, and to support those unable to travel to the
offline meetings in joining our online meetings. Patient partners were recruited via
patient organisations or through their participation in previous projects. To show the
researchers’ appreciation, each patient partner was provided with a gift voucher after
each meeting. Studies were carried out between April 2024 and October 2025. Each
study round provided input for and shaped the following steps. To be eligible for
participation, participants needed to be 1) 16 years or older and diagnosed with an RMD
or COPD. One of the seven studies was an online survey for HCPs to capture their
perspectives. All HCPs, regardless of their background, were eligible to complete this
survey. All participants received information about the study well in advance and
provided their (online) informed consent before participating in the study. The nature
of this study does not require formal medical ethical approval, as was assessed by the
Medical Research Ethics Committee (MREC) Oost-Nederland in terms of the Medical
Research Involving Human Subjects Act (WMO) obligation (File number: 2024-17042).
All procedures were in accordance with the Declaration of Helsinki (64" WMA General
Assembly, Fortaleza, Brazil, October 2013, and 75" WMA General Assembly, Helsinki,
Finland, October 2024) and Good Clinical Practice (GCP) guidelines.

The complete design of the whole participatory design process is depicted in
Figure 11 and consists of three phases: 1) Exploration, 2) Iterative Design, and 3) Final
Evaluation. During vatious focus groups, the sticky notes method (Ball et al., 2021;
Burgess et al., 2021) was used to facilitate engagement and support design collaboration.
Using such a creative method invites participants to think out of the box, which often
leads to new ideas (Ball et al., 2021). A detailed explanation of each study round is shown
in Multimedia Appendix 6.1.
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Phase 3: Evaluation
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Figure 11. Participatory Design Process.

Phase 1: Exploration

The goal of Phase 1 was to explore the current problem of supporting self-management
from a patient perspective. As PE was central throughout the participatory design
process, the first study round was organized to shape the subsequent focus groups
together with patient partners (Study Round 1). This was done to ensure the right
questions were asked to uncover the needs of self-management and to make the content
and set-up of the focus groups understandable for the participants. Study Round 1 was
performed through two separate meetings: one meeting with people with RMDs (online)
and another meeting with people with COPD (offline). The results of this study round
are reflected in the study protocol for Round 2. In Study Round 2, two focus groups
(one with people with COPD and one with people with RMDs) were conducted to
explore the problems of current practice towards self-management. The results of the
two focus groups were compared and summarized to identify the current problems. In
the Exploration phase, both HCPs and people with chronic conditions were considered
as possible end users of the self-management guide. Therefore, in Study Round 3, an
online multiple-choice sutvey was developed in Qualtrics (Qualtrics, n.d.) to gather the
preferences of HCPs for the self-management guide. HCPs could give more than one
answer. As the survey was part of the problem exploration phase, the design, content,

and target group of the end product were not completely clear yet. That is why the survey
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provided a broad description of the intended goals and the possible elements of the end

product.

Phase 2: Iterative Design

Phase 2 aimed to iteratively design the self-management support guide with people with
COPD and people with RMDs. The main idea of this guide is to support people with
chronic conditions in their self-management, which entails more than the physical aspect
of self-management only. To gather inputs for the guide, preferences for the end product
were collected in Study Round 4. In this round, aspects that participants felt HCPs or
other people do not understand about living with COPD or RMDs were first identified.
Thereafter, using the sticky notes method (Ball et al., 2021; Burgess et al., 2021),
information was collected about which self-management knowledge was important to
share with those people to help them empathize with or understand the lived experience
a bit better, and the possible modality of the self-management support guide. The session
consisted of offline and online sessions, with mixed groups of people with COPD and
RMDs working towards the proposed solution. As the guide aims to support people
with chronic conditions, this study round mixed people with RMDs and people with
COPD in the focus groups to discuss their preferences with each other without making
explicit distinctions between chronic conditions. The results of this Study Round were
translated into Prototype Version 1 of the self-management guide. In Study Round 5,
the first version of the Prototype (V1) was discussed with people with COPD and RMDs
during an online focus group. Again, the group of participants was mixed, and no
distinction between chronic conditions was made. This feedback round focused on the
content, design, and understandability of the self-management guide. This resulted in
several points for improvement. The feedback shared during this round was translated
into Prototype Version 2 (V2). In Study Round 6, Prototype Version 2 (V2) was face-
to-face tested via the Think-Aloud method with two participants. With the think-aloud
method, mostly, (textual) errors and unclear sentences were identified. The results of

these two sessions were translated into Version 3 (V3) of the self-management support

guide.

Phase 3. Final Evaluation

Phase 3 aimed to evaluate the self-management support guide for people with chronic
conditions in the real-life setting. In Study Round 7, this prototype version (V3) was
evaluated by participants at home by utilizing the self-management support guide and

filling out an evaluation form. As we wanted people to use the guide outside the lab
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setting and inside the real-life setting, this final evaluation was performed at their homes.
Thereby, trying to recreate the proposed use of the guide once implemented. In addition,
by performing this evaluation in their own safe environment, we also wanted people to
teel comfortable when filling out this prototype and give them all the time they needed,
especially considering that the guide supports reflection about what people consider
important in life. In this way, they could decide for themselves when and to what extent
they wanted to utilize the self-management guide without feeling pressured by a
researcher looking over their shoulders. The evaluation form consisted of several open
questions focusing on first impressions, the content of the guide (positive/negative
aspects), the layout of the guide (positive/ negative aspects), and ended with three
multiple-choice questions focusing on its acceptance. The acceptance of the guide was
evaluated using questions inspired by the Technology Acceptance Model (TAM) (Davis,
1985, 1989), which asked participants to rate the perceived usefulness, intention to use,
and ease of use. The results of this final evaluation were translated into Version 4 (V4)

of the self-management support guide.

Data analysis

The results of each focus group round were analysed by one reviewer (EtB) using an
inductive approach. This inductive approach entailed, firstly, thoroughly reading through
the transcripts of the focus groups and notes of the researcher(s). Based on this
information, themes were created by one researcher (EtB) that covered the information
collected in the focus groups. The most important themes (those uncovering unmet
needs, informing the following steps, or providing input for the self-management guide)
were carefully considered and discussed during meetings with the other authors (CG,
MHB, MT) to determine the next steps of the project. This supported the fluidity and
iterative nature of the design process, in which results from each round provided input
for the following round. All focus groups were audio-recorded. The online survey for
HCPs (Round 3) was open from [15-01-2025] to [25-02-2025] (Multimedia Appendix
6.1). Sutvey responses wete collected with Qualtrics (Qualtrics, n.d.), and results were
exported to a secure Excel file, where they were anonymized and analysed using
descriptive statistics (counts for frequency distribution and average). The final evaluation
in Round 7 was analysed using the filled-in prototypes and evaluation forms, which were
sent to the researcher on paper and were then transferred to a secure Excel file. Here, a
deductive approach to identify and categorise common problems and arcas for

improvement was utilized.
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Results

In total, N=40 unique participants (N=13 with COPD, N=8 with RMDs, and N=19
HCPs) patticipated in this patticipatory design process. Some people with COPD or
RMDs (N=13) participated in more than one study round. Of the people with COPD
or RMDs, 11 were male, and 12 were female. The most important results of the various

rounds that informed further design are presented below.

Phase 1. Exploration
Round 1. Study set up

The goal of the first study round was to, together with patient partners, set up the
protocol for study round 2. In this round, discussions on how to make the focus group
understandable and how to best explore the problems of current practice, needs, and
wishes took place. This resulted in the protocol consisting of different steps to explore
the problem: Investigating the current situation, the patient journey, the desired
situation, and the support participants would prefer. The results of the first round are

reflected in the focus group protocol, available in Multimedia Appendix 6.1.

Round 2. Problem exploration

Study round 2 identified the problems in the cutrent practice experienced by
people with COPD and people with RMDs. Table 21 provides an overview of the
recurring topics mentioned by both groups, highlighting the problems of current

practice.

Table 21. Problems in current practice experienced by people with COPD and people with RMDs.

Identified problems of current practice

Missing information about their disease and self-management
Receiving self-management support depends on the HCPs

Needing to figure out everything themselves for self-management
Being treated by the protocol in which self-management does not fit

Missing a holistic approach

Both people with COPD and people with RMDs mentioned that they missed
information about their disease and self-management, and had to figure everything out
on their own. There was no support experienced that helped them get started with self-

management. They mentioned retrieving information about self-management depending
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on their own search strategy (for example, via flyers, the internet, or other people): ‘I was
diagnosed | between 20-30] years ago. And for the first [between 10-20] years, I was very ill. 1
was in a lot of pain and really just muddled throngh. There was no support whatsoever. . . After
[between 10-20] years, I started looking for support myself and found it, which helped me enormonsty,
and that support was online (RMDO1). Participants noted that this search for information
takes effort, and one needs to be willing to explore it oneself. However, this also brings
difficulties: I/ you look on the internet and type in COPD, you'll get around 1,000 hits. So, what's
the right one? I'm afraid of self-medicating or who knows what else¢ (COPDO033).

People with COPD and people with RMDs also mentioned the lack of self-
management support provided by HCPs as a problem in current practice. Participants
noted that it depended on the HCPs whether they received information about self-
management: ‘Az some point, you're confronted and told that you have COPD. And then what?
Nothing. Figure it ont yourself- . . Sure, the pulmonologist says, “I'll prescribe you some medication,
and you'll get an inhaler and stuff”’. Yeah, great, and then what? . . . 1 had to search the internet myself
to find out what COPD actually is and what it all entails’ (COPDO18), and “You are dependent on
the pulmonologist |for information|. Actually, there should be something outside the pulnmonologists,
a place or something where you can get all kinds of information” (COPD034). Furthermore,
participants missed a holistic approach among physicians, in which patients and their
specific situations are considered, and in which attention is given to the psycho-social
aspects of the person. For example: T offen miss doctors and other healthcare providers asking
questions such as: What is your home situation like? What do you want to do, what are you capable of,
what do you want, what would you like? I really miss that. 1ook, they often focus on medication . . .
But no one asks anything else, like how you feel about life, what you can do_yourself, and things like
that . . . The overall picture is not quite there’ (RMDs03). People with RMDs added that they
experienced being treated according to a specific clinical protocol, and that their specific
way of doing self-management (e.g., alternative medicine, nutrition, and supplements)
does not align with the protocol being used. This was also considered a problem of

current practice.

Round 3. Online survey

Study Round 3 focused on identifying preferences of HCPs for a self-
management support guide, considering that at this stage of the project, the target group
of the end product would potentially be both people with chronic conditions and HCPs.
A total of 19 HCPs filled in the short online survey. HCPs had diverse backgrounds
(e.g., physician, rehabilitation physician, nurse, physiotherapist). Table 22 presents the

survey results for each answer option. Participants could give more than one answer.
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Results about the purpose of using the guide in daily practice were ambiguous.
Participants wanted to use it to increase their own knowledge, prepare for their
consultations with patients, or utilize it during a consultation. Two participants filled in
the ‘other’ category: one mentioned wanting to use it to educate other HCPs, and one
mentioned wanting to use it as a reference book. Results about the preferred form of
the end product were diverse. An e-learning (N=13), an infographic (N=12), and a video
(N=8) were mentioned most often. The end product was preferred to be available online
via a website (N=16). When asked about their intention to use the proposed solution
(using a 5-point Likert scale from 1 = completely disagree to 5 = completely agree),
participants gave an average of 3.7. Finally, the perceived usefulness, using the same
Likert scale, scored an average of 3,9. Most HCPs preferred to spend either 5-10 minutes
(N=10) or 10-30 minutes (N=7) on the guide. Only 2 participants were willing to spend

more than 30 minutes on the guide.

Table 22. Results of a survey abont HCPs * perspectives on the proposed solution.

Question Answer possibilities N
Purpose of using the solution To increase knowledge 16
To prepare for a consultation 11
During a consultation 9
Other 2
Preferred form of the solution E-learning 13
Infographic 12
Video 8
Animation 6
Information folder 5
Handbook 2
Poster 2
Other 0
Preferred  availability of the Online via a website 16
solution Via my organisation
In my possession 3
Other
Preferred time spent on the 5-10 minutes 10
solution 10-30 minutes

>3(0 minutes
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Other 0

Phase 2: Iterative Design

Round 4. Solution preferences

Based on the results from the problem exploration, we decided to create a self-
management support guide completely from the patient perspective, supporting people
with chronic conditions with self-management, and educating HCPs about the patient
perspective. Therefore, in Round 4, preferences for the end product were gathered by
first exploring what opportunities participants had missed from their HCPs, and what
participants wanted to make their HCPs aware of. Thereafter, the sticky notes method

was used to look at ways to design the self-management guide.

Participants (N=9) from the two different mixed focus groups mentioned
having experienced missed opportunities regarding their contact with HCPs. They noted
that HCPs often did not discuss patients’ daily living during consults, for example,
whether there were problems at home, how people were managing their disease, or how
they dealt with the pain: “There is little communication about problems, such as how to deal with
pain, for example, and what that means for you in_your daily life. And 1 don't think 1've ever been
asked whether 1 have help at home. . . Well, that is something that is never really talked abont, what it
means for yon’ (RMDs07). Participants expetienced that questions about their own context
were not asked: “They ask too few questions, especially the doctor, abont what you need in your
context. . . the pulmonology nurse |for example| has the main task of doing a bicycle test or something
else, or taking a measurement, but not of addressing that context. Such questions are relevant, such as
how are things going? (COPD09). One participant even mentioned that the HCPs sce the
patient as medically treatable, not as a human being. In general, feelings of not being

heard and not being understood were commonly shared among participants.

When considering the aspects that HCPs could learn from patients, various
points were mentioned. First, participants noted that the knowledge of HCPs about
living with the disease from a patient perspective could be improved. Participants had
several experiences in which HCPs lacked some knowledge about the discase. This
entailed, for example, knowledge about the condition in general, and knowledge about
the effect of the condition on the social lives, hobbies, and working lives of the
participants. Furthermore, they had some recommendations for their consults; there
should be an equal relationship between the HCP and the patient, in which they both

take accountability for preparing their consults, so they can strive towards reaching the
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best results. One participant mentioned: 17 is not like the doctor is someone who knows
everything, and the patient who bas to follow. But instead of an equal relationship, fo achieve the best
result together. The listening [skills| of a doctor is very important in this regard.” (RMDs03). Thus,
to do so, participants mentioned that HCPs should possess empathic competencies, ask
questions, take time to listen actively, and pay attention to the person in front of them
and their specific context. They also experienced that the conversation often focused on
the computer, as HCPs simultancously typed their answers into the electronic patient
file: Some HCPs sit in front of the screen during consultations. They look at the screen instead of the
patient. This gives the impression that they are not listening, which is often also the case’ (COPDO5).
To achieve the optimal situation, participants emphasized that preparations on both
sides are necessary; HCPs should prepare the consultation and be aware of who is in
front of them, while patients should prepare the topics they wish to discuss and
formulate their questions. It was also discussed whether the above-mentioned was
enough to support patients in their self-management. Participants also mentioned to
believe that for HCPs to fully support self-management, a shift in their way of thinking
would also be necessary. It was mentioned that the HCP would need to accept that there
is much more to self-management than the clinical protocol that they might have learned
and are familiar with, and therefore, out-of-the-box thinking (e.g., going beyond the
clinical protocol and acknowledging that self-management is more than medication only)
was essential. Furthermore, it was discussed that HCPs needed to trust the patient to
perform self-management without the HCPs being in control. To do so, participants
mentioned that this required a new way of working for HCPs in healthcare and that this
would be very hard to change, as HCPs were used to working according to their clinical

protocol.

Finally, when developing ways to translate these wishes into the design of the
potential solutions, opinions were diverse. Some participants noted that there could be
several options for the design (e.g., campaign, podcast, workshops, infographics) and
that they did not have a strong preference for the form of the solution; the content was
what mattered to them. This content should be short and effective. Another participant
mentioned that the solution could contain two different aspects: one focusing on
improving the knowledge of HCPs and patients in general, and the other focusing on a

solution that could be used individually, for example, during consultations.

Proof-of-Concept Design of prototype V1
Based on the results, prototype V1 was set up as a self-management communication

guide for HCPs and patients. The first version of the self-management guide, called ‘My

137




Chapter 6

self-management card’ (translated from Dutch) focused on guiding people with chronic
conditions to self-management (Figure 12). People with chronic conditions can choose
how to use the guide; they can use this guide for themselves or for guiding consultations
between them and their HCPs. The HCPs should then prepare the filled-in guide before
the consultations. In this guide, first, self-management information is provided, followed
by information on how to use the guide and a tip on where to find more information.
Then, several holistic categories are presented to the participants (‘My Pleasure’, ‘My
Mental Health’, ‘My Body’, ‘My Daily Activities’, ‘My Environment’, ‘My Expectations’).
The categories are organized to start with a positive category, ‘My Pleasure’, instead of
immediately focusing on the medical (‘My Body’). Participants can check the boxes of
the categories that they find important at this moment and want to answer questions for.
The categories ‘My Self-Management’, ‘My Goals’, ‘My Actions’, and ‘My Retrospective’
should always be answered as this invite taking action for self-management and
reflection upon efforts. The following pages of the guide contain questions for the
specific categories to help people decide how they are doing, what they find important
for that category, and what they want to achieve for that category. The full version of

this prototype is shown in Multimedia Appendix 6.1.
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Figure 12. Some of the screenshots of Design Prototype 171.

Round 5. Initial Feedback

In Round 5, 4 participants provided feedback on the self-management communication
guide during an online focus group. The most important point for improvement was
that, through discussion, participants agreed it would be better to focus the guide on
supporting patients rather than on their communication with HCPs. It should help them
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to take a step in the right direction, as HCPs were busy and would not have the time to
discuss these holistic categories, or were not open to discussing such matters.
Participants agreed that it should not depend on HCPs whether people with chronic
conditions can benefit from this guide. Thus, this guide should focus on the people with
chronic conditions and help them make steps towards self-management. They would
still be able to use it for themselves as a reminder or conversation starter in consultations,
but the HCPs do not have an active role in its preparation. Furthermore, it was
mentioned that the information contained a lot of text that was hatd to follow. Also,
self-management should be more central in the guide, and a clear explanation and
definition of self-management, along with clear instructions on how to use the

prototype, should be added.

Design of prototype V2

The prototype was improved (Figure 13) using the feedback from Study Round 5.
Considering the strong sentiment that the guide should focus on guiding the person with
a chronic condition and less on guiding the consultation, we decided to change the
concept accordingly. This empowers people with chronic conditions in their self-
management and makes the guide independent of whether the HCP uses the guide in
their daily practice. In the following, the most important changes will be mentioned.
Firstly, more information about self-management and how to use the guide is added in
the introduction. Secondly, the self-management guide was divided into three different
phases: 1) Preparation, 2) Execution, and 3) Reflection. In the first Phase, six holistic
categories (‘My Pleasure’, ‘My Mental Health’, ‘My Body’, ‘My Environment’, ‘My Daily
Activities’, and ‘My Self-Management Expectations’) are provided. Participants choose
the categories for which they want to answer questions. In Phase 2, actions and self-
management goals are formulated to prepare to perform self-management strategies.
After the participants performed self-management, they can fill in Phase 3, in which they
reflect upon their self-management strategies and formulate new actions and goals. The

full version of Prototype Version 2 is shown in Multimedia Appendix 6.1.

Round 6. Think-aloud test

Prototype V2 was used as input for the think-aloud test in round 6 to ensure that the
changes made improved the self-management guide, its understandability, and ensured
that the individual’s interpretation is in accordance with how it was intended. The think-
aloud test was performed face-to-face with two people (one with COPD, one with

RMDs). Here, several textual errors and difficulties were detected. Some of these are
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mentioned in the following. Both participants perceived the introduction text as being
quite long, which made it difficult to understand the text and to pay attention to what
was being said. One participant suggested that the text could be shortened if figures or
icons were added. Also, some questions or sentences wete not understood as they were
too broad, unclearly formulated, or experienced as too difficult (to answer) (e.g., ‘What
would I like’, and “What can I do differently next time’. Finally, participants mentioned
that the name ‘my self-management card’ confused them as it did not reflect the guide

adequately, and they preferred another name.
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Figure 13. Some of the screenshots of Prototype 172.

Design of prototype V3

The points mentioned during the think-aloud tests were considered and incorporated
into the development of prototype V3 (Figure 14). First, the name of the guide was
changed to ‘my self-management journey’ to reflect the process that this guide entails.
Secondly, the information about self-management and the phases was made shorter,
casier, and more appealing by adding a figure. The text was separated over a few pages,
creating easy-to-follow pages. Thirdly, more appealing clements (figures, icons,
textboxes) were added to make the guide fun and draw the attention of the participants.
Thirdly, the names of the phases were changed from 1) Preparation’, 2) ‘Execution’, and
3) ‘Reflection’ to 1) “This is me’, 2) “This is what I did’, and 3) “This is what I’'m going to
do’. This way the phases would be easier to understand and formulated using an active
voice. Fourthly, the category ‘My Mental Health’ was changed to ‘My Feelings’ as the

previous name was experienced to be a serious and heavy formulated topic. Fifthly, some
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questions wete changed, deleted, or clarified to make it more understandable and easier

to answer.
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Figure 14. Some screenshots of Prototype 173.

Phase 3. Evaluation

Round 7. Final Evaluation

Prototype Version 3 was used for the final evaluation carried out by patticipants at home
at their own pace. In total, N=06 participants evaluated this prototype by using it as it
was supposed to be when preparing for a consult and afterwards filling in an evaluation
form. Although no thorough analysis of participants’ answers in the actual guide was
carried out, we did not get any indication that they did not understand the questions
asked. Each participant seemed to be able to answer the questions in the manner that
we intended, and we did not observe any surprises in their answers. Table 23 outlines
some example quotes taken from the evaluation form. In general, participants had a
good first impression. For two participants, their first impression was that the size of
the guide in terms of pages came across as quite a lot. Furthermore, participants
mentioned several positive points: clear explanation, the free choice to what extent to
fill in the guide, the usefulness for evaluating one’s own situation, and a clear description
of the different phases. Several points for improvement were mentioned related to layout
(e.g., needing more space to write, cotrrecting the page numbering, and typos), and
content (e.g., needing to add details, adding examples to increase understandability, and
improving formulation). Two participants mentioned on two occasions in the evaluation

form that the length of the guide was too long, while others (N=4) did not explicitly
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mention having a problem with its length. It was also suggested by two participants that

an online version of this guide should also be available. When asking participants about

whether this guide could support self-management, N=>5 participants agreed that this

indeed would be helpful. One participant did not fill in this question. Finally, questions

regarding the acceptance of the guide were asked. These questions could be answered

on a 5-point Likert Scale (1= totally disagree to 5= totally agree). The perceived

uscfulness was scored 4.5 on average. An average of 3.6 was given to the intention to

use the prototype, and the ease of use scored a 3.7 on average.

Table 23. Evaluation results with example quotes

Category Example quotes
First Veery neat, clear font, pleasant colonrs, and images. Easy to read. Attractive
impressions and inviting. 1t made me curious abont the rest of the content’ (RSP14)
First impressions are positive. Makes a serious impression. The whole thing
looks inviting’ (RSP02)
Quite a lot of pages’ (RSP15)
Positive Tt makes you think. How is my illness or condition? Can I do anything about
points my illness myself?” (RSP11)
¢ is great that self-management is explained! The exanmples on page 1 are also
very helpful (RSP14)
Veery good to evaluate the situation, see it on paper, and put it down. Incentive
to take control yourself (RSP10)
Points for Page 7.2 Feelings: Prefer: How do 1 feel? First, it is about feelings, and then
improvements  about staying balanced. Keep it to one word” (RSPO7)
T sometimes lacked sufficient space [to write]” (RSP02)
TAdd] a field or location to enter the date. If you want to set goals, you will
want to do so within a specific time frame. The date is also useful for looking
back’ (RSP15)
Supporting T think the booklet can help becanse it makes you think about your illness.
self- Filling it in can be a first step towards self-management’ (RSP02)
management Yes, definitely. Very pleasant and fairly easy to use and fill ont’ (RSP14)

‘Certainly! This may be facilitated with the assistance of an experienced
professional who can be assigned to an individual if desired’ (RSP10)

142



Designing Self-management Support

Design of Prototype V4: ‘My self-management guide’

Based on the Final Evaluation (Study Round 7), several aspects have changed. First,
more space to write down answers was created to allow more elaboration on the
questions asked. Second, participants can enter the date they filled in their answers in
the first phase of the self-management guide. In this way, participants can easily reflect
on the topics they found important during that time. Thirdly, some textual errors and
unclear sentences have been corrected, and the definition of self-management has been
extended. Finally, the name of ‘my self-management journey’ was changed to ‘my self-
management guide’ to match its content. It was mentioned by two participants in the
final evaluation whether the guide will also be available to fill in online. However, this
was not yet implemented in the final prototype version. As most participants did not

perceive the length of the guide as being too long, this has not been changed.

Through various study rounds, ‘My self-management guide’ was developed as
personalized self-management support (Figure 15). The goal of this guide is to guide
people with chronic conditions in taking the first step in their self-management. It
describes self-management and invites people with chronic conditions to reflect on what
they find important in life by answering questions across three phases (1: This is me’, 2:
“This is what I did’, and 3: “This is what I’'m going to do). The final version of the self-

management guide is shown in Multimedia Appendix 6.2.

MIJN ONDERWERPEN

Fase 1.

Dit ben ik

Figure 15. Some screenshots of Prototype 1'4: My self-management guide’.
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Discussion

In this study, we first identified the problems of current practice towards self-
management support (Study Round 2). Participants mentioned missing information
about self-management, missed self-management support from their HCPs, needing to
figure everything out themselves, missed a holistic approach, and experienced being
treated by a clinical protocol. The resulting guide aims to meet these problems by
providing information about self-management and guiding people through three phases
to take the first steps towards self-management. The guide encompasses various holistic
categories that can be further elaborated upon by filling in the corresponding questions.
As it does not depend on the HCPs whether people can start with the guide, the problem
of the lack of self-management support from the HCPs is also solved. While research
on self-management support tools is available (Adriaans et al., 2021; Parke et al., 2015;
te Braake, Vaseur, et al., 2025), these often focus on one chronic condition, on symptom
monitoring, lack inclusion of holistic self-management categories, or do not include the
patient perspective in their design. To the best of our knowledge, no guide is available
considering the various holistic categories and developed from the patient perspective.
Although our participatory design process included several feedback rounds and a final
evaluation, a part of the problem space remains underexplored. Participants’ experiences
of being treated by a clinical protocol cannot be changed by the self-management guide
created in this study. In the carly phase of the design process, education of HCPs was
considered as part of the solution; however, later intentionally disregarded, as patient
partners voiced a strong preference to be able to make use of the guide on their own
and not be dependent on their HCP. As this guide accounts for holistic categories, it
goes beyond clinical self-management only and could also lead to changes in the clinical
consult, in which topics discussed may be initiated by people with chronic conditions.
Future research should explore ways to transform clinical protocols and allow for a

broader perspective of self-management within clinical practice.

In line with the definition of self-management te Braake, Vaseur, et al., (2025), the
person with the chronic condition has autonomy over how to use the self-management
supportt guide. There are different options for using this guide. First, it can be introduced
to people with chronic conditions, who may use it for themselves as a stand-alone guide.
They can walk through the different phases and determine the next steps with the help
of the guide. An advantage of giving autonomy to people with chronic conditions is that
it is not dependent on the HCPs to provide self-management support. Our study showed

that people had to search for information about self-management themselves. We aimed
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to guide that process by offering them the self-management support guide, which
enables them to start taking the first steps in their self-management without waiting for
the HCPs to eventually give them information. Some may question this approach, as
HCPs, in this way, do not have the full authority and control over their patients anymore.
However, we argue that people with chronic conditions already search for self-
management support and perform self-management strategies themselves (for example,
as shown in the study of te Braake, Schriemer, et al., (2025). This guide will help inform
them about self-management and guide that process while still giving them the

autonomy to perform self-management.

Second, people with chronic conditions may also introduce this guide to HCPs who
are not aware of its existence. In this way, the guide can be used to facilitate their
consultations. However, Franklin et al., (2017) mentioned that HCPs tend to stay in their
authoritative role. Thus, HCPs would need to enable the possibility of shared control
and be open to developing a shared understanding of the patient's context. Hence,
inviting the HCPs to change their way of work and to adapt to what is important for the
patient to discuss. Furthermore, it was also mentioned in this study that HCPs lack
knowledge of the patient perspective; this knowledge should be built, for example,
through studies like this to provide insights, and the self-management guide developed,
and should be taught to HCPs. One possibility for teaching HCPs about the patient
perspective is by inviting patients to their education. A study of Adam et al., (2021)
showed that patients can have different roles in the education of HCPs, for example,
they can teach about their expectations, experiences, and perspectives, provide direct
feedback, or give advice on new curricula developments. Future research should
investigate how the patient perspective of self-management can be integrated within the
curricula for HCPs. When HCPs can consider this perspective and allow greater patient

autonomy, this guide can be seen as a collaborative effort in which the HCPs.

One aspect that was mentioned multiple times throughout the vatrious study rounds
is that each situation is personal. What might work for one person might not work at all
for another. That is the main motivation for the solution to be personalized; the self-
management journey that people can personalize and adapt according to their personal
needs and priotities at a certain point in time. In addition, as with chronic conditions,
priotities can change (e.g., what is important now may be different in a year), so we
added the possibility of adding the date of filling in the guide. By engaging people in the
research, investigating the needs and requirements, and adding a personalized part in this

support, we aimed to design a guide that people intend to use and is perceived as useful
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and easy to use. Our evaluation results show that this guide scored above average, which
is a great starting point. However, this study provides a first step in guiding people in
their self-management. Further improvements and specifications of the onboarding
(introducing the guide to people with chronic conditions) and dissemination of this
guide have not yet been investigated. One way to introduce and disseminate this guide
is through campaigns. Such a campaign can target people with chronic conditions but
may also target HCPs and teach them about self-management from a patient perspective.
Several campaigns in the context of health, aiming to raise awareness, change beliefs, or
create behavioural change showing positive results are available in the literature (e.g.,
Abdo, 2023; Suman et al., 2021; Van Asbroeck et al., 2021). Therefore, future research
should investigate the content and the right platform (e.g., social media (Ghahramani et

al., 2022), local newspapers (Tunc et al., 2023)) for the campaigns that suit the end users.

Finally, the self-management guide is not a high-tech prototype and is already
available for people to use in practice. In this way, each person with a chronic condition,
healthcare provider, or healthcare institution can tailor this approach to their personal

preferences and existing care structures.

The iterative design process, consisting of various versions of the guide, resulted in
a self-management support guide that can already be used in practice. As te Braake et
al., (2026) concluded that self-management categories might be disease-generic instead
of disease-specific, the self-management support guide developed may apply to more
chronic conditions than COPD or RMDs only. Although the participatory design
process and PE within this study included people with COPD and RMDs, we encourage
people with other conditions to utilize the guide. Furthermore, it is expected that
multimorbidity will increase in the coming years (Kingston et al., 2018). Therefore, it is
becoming extremely important to develop support guides and tools that account for this
multimorbidity. Further developments should focus on testing and continuing to
improve this guide, including people with other chronic conditions in the process, to
investigate generalizability across conditions and to ensure their perspectives atre

included as well.

Patient Engagement within Research

Before starting this study, the researchers were unaware of the exact end goal. Although
we initially thought that a personalized patient journey would be developed, during focus
groups, it became clear that the true need lay elsewhere: supporting self-management

that can be used independently from healthcare professionals. This highlights the
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importance of involving individuals with chronic conditions in our research. Without
their valuable involvement, we would have developed a solution that did not fit their
needs, wishes, and preferences. The importance of engaging end users was also reported
by others. A review of (Wilson et al., 2021) about the barriers and facilitators of eHealth
use of older adults found that active engagement of end users in the design and delivery

of e-health programs was a key facilitator.

Throughout the various study rounds, PE was central. As practice still shows
that PE goes wrong quite commonly (e.g., unconscious bias towards patient partners,
using patient partners as a check mark (Richards et al., 2023), sufficient efforts from
researchers are required. There are no golden standards or requirements to perform PE.
However, literature about barriers and facilitators of PE is becoming increasingly
available to add to the existing knowledge of PE (e.g., Bird et al., 2020; Chegini et al.,
2021; Gonzalez et al., 2023). In the following, we shatre our experiences to add to the
existing knowledge of PE in research. Firstly, we experienced that the researcher should
invest sufficient time. One should allow sufficient time for the research itself, as
processes and additional steps can change continuously. As shown in the Methods
section, this study commenced in April 2024 and concluded in October 2025. Reasons
were that steps needed to be adapted (e.g., changing the guide from a communication
guide to a guide focused on people with COPD/RMDs), which caused a delay in the
design process. However, by changing the direction of the research, a more valuable and
useful output was created. The study of Gonzalez et al., (2023) also reported on having
to extend their timeline a few times, and supporting this extension was experienced as a
facilitator of PE. Secondly, the researcher should be flexible. We experienced that
flexibility is a key requirement in patient participation research, as the process and
direction of the research continuously changed. Besides being flexible in adapting steps
within the research, the researchers should also be flexible in their availability to perform
research. By adapting the availability of the researchers to the availability of the patient
partners, we experienced a higher willingness to partake in the various studies. Thirdly,
we experienced it to be beneficial to invest in the relationship with their patient partners.
For example, we sent information about the study well in advance, we kept patient
partners in the loop of the research when, for example, taking the next steps, and sent
summaries of study results to show that their contributions had an impact on the project.
In our view, PE is not a check mark for research in which people are asked for their
opinions. It goes beyond solely collecting opinions: it is about a collaboration, by

showing genuine interest and listening actively to patient partners, involving them in the
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project’s decision-making, and thereby, allowing them to have a real impact on the
project. Finally, the researchers continuously valued the patient partners and their
contributions. We tried to make their value explicit not only by words or by showing the
impact of their contributions, but also by providing some sort of compensation (e.g.,
covering travel expenses, time for time, or offering gift vouchers). Although we
acknowledge that our efforts with PE may be difficult in funded projects with strict
deadlines and might come across as ‘a lot of work’ to some, researchers should still try
to adapt PE approaches to the best of their abilities, as it will provide many benefits for
their research projects. The many benefits of PE (capturing patient partners’ preferences,
experiences, and needs, among others) were also reported by previous research (Belton

et al., 2019; Forsythe et al.,, 2019; Kirwan et al., 2005; McVey et al., 2023).

Strengths and limitations

This study showcased a participatory design process consisting of 7 study rounds within
three phases involving 40 participants. To the best of our knowledge, little research
contains such an extensive iterative study design with multiple rounds to explore the

problem, an iterative design, and a final evaluation.

This study also has some limitations. While the prototypes were designed based
on several study rounds with people with COPD and RMDs, the last version of the
prototype was only evaluated with people with RMDs, which then led to the final design.
Future research should evaluate the final self-management guide with people with
COPD and also people with other chronic conditions to ensure the self-management
guide can be used by the wider population of people with chronic conditions.
Furthermore, future research should also look at ways to provide the self-management

guide via online channels.

In addition, the perspectives of HCPs were only captured at the beginning of
the study. Due to the iterative natutre of the design process, the focus changed towards
having a self-management guide that people with chronic conditions can use
independently. Future research should evaluate this prototype with HCPs to gather
knowledge about its applicability in clinical practice and in what way HCPs can be
supported to learn more about the patient perspective, a need that was expressed by

patient partners in this study.
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Conclusion

This study showed the iterative design of a self-management support guide. Together
with patient partners, we identified the problems of current practice and needs towards
self-management support and collaboratively developed self-management support from
their perspectives. Given that each chronic situation is personal, a guide was developed
that allowed for individual differences and personal needs and goals. Future research
should investigate how this support guide could be implemented in practice. Finally, this
study experienced much value from PE during the various study rounds. Future

researchers should make efforts to focus on PE within their research.
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Chapter 7

This dissertation aimed to increase our understanding of self-management and identify
how people with chronic conditions can be supported to engage in self-management

and create a support tool from a patient perspective, together with patient partners.

We learned that current practice is not fully ready to support self-management
(Chapter 2) and that most eHealth self-management interventions support the physical
aspect (e.g., self-monitoring) (Chapter 3). Both people with COPD and RMDs already
do a lot for their self-management using diverse self-management strategies (Chapter 4
and Chapter 5). Overall, we found a gap between what people are actually doing in their
daily lives compared to current literature and what current healthcare practice supports.
Finally, we identified the current problems and needs of self-management and iteratively
developed self-management support from a patient perspective. These findings were
incorporated into our resulting self-management support guide (Chapter 6). In the
following, we will discuss and reflect upon our findings by answering the three research

questions and sharing our lessons learned about involving people in research.

What is the current body of knowledge of self-

management in healthcare practice and literature?

In literature, the body of knowledge currently focuses on the physical part of self-
management, while other dimensions are underrepresented (Chapter 3). These findings
highlight an important gap in existing research on eHealth self-management
interventions for COPD. Other research investigating eHealth self-management
interventions for chronic conditions revealed similar results. For example, Seppen et al.,
(2020) demonstrated in their literature review that the different interventions for people
with rheumatoid arthritis focused on, e.g., disease monitoring, medication adherence,
and physical activity. Although it was not explicitly stated in the study, the focus on
supportting the physical aspect is also present in this review. Furthermore, Lee et al.,
(2025) found in their review that self-monitoring of symptoms was the most frequently
found component of all included studies for people with liver cirrhosis. Although this
monitoring covered physical, cognitive, and psychological domains, the physical domain
was again most prevalent. These reviews suggest that the focus on the physical aspect of
self-management in eHealth self-management interventions might be a common theme
in chronic healthcare. This simultaneously suggests the generalizability of our scoping
review results. However, we also found that people with COPD and RMDs seem to
perform a diverse set of self-management strategies in their daily lives that fall into all

domains (Chapter 4 and Chapter 5) and are not limited to the physical domain only, as
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discussed in the next section. This gives the impression that the current body of literature
is lagging, as the actual people performing self-management are approaching their health

more holistically.

One possible explanation for this gap in the literature may be caused by the lack
of Patient Engagement (PE) in studies. We found that in most instances, people were
not involved in the actual (service) design of the eHealth intervention (Chapter 3). This
might imply that different things are needed from a patient perspective than what
research is focused on. This leaves us questioning why we keep developing eHealth
interventions focusing mainly on the physical aspect when 1) there are already many of
such interventions out there, and 2) these do not necessarily reflect what people need,
as they atre not involved in the development process. Is the current body of literature
not undermining the purpose of supporting people in their self-management by allowing
technology and a reductionist approach to the self-management definition to push

developments rather than designing for patients’ needs and wishes?

We also revealed that only a subgroup (those with digital literacy, owning
devices) was included in the current literature on eHealth self-management interventions
for COPD (Chapter 3). When researchers, developers, and HCPs, for example, ate
unaware of this, a consequence might be that healthcare becomes even more inaccessible
for the people who already have limited access. A recent study from Ding et al., (2025)
identified several factors influencing self-management behaviours. They found that
individuals with, for example, sufficient social support, high self-efficacy, higher
education levels, and higher monthly personal income demonstrate better self-
management behaviours. When we keep designing interventions with people already
able to self-manage their conditions, we neglect the needs of the group that may actually
benefit the most from the support, but do not receive the help they need. There might
be a high risk that this leads to eHealth intervention developments that will not fit the
needs of the end-users, will not be implemented in practice, and thus will have a limited

impact, undermining the aim that eHealth developments had in the first place.

A study of Ellis et al, (2017) defined a ‘good’ self-manager as taking
‘responsibility for their health, is knowledgeable and uses this to manage risks, and is
‘active’ in using information to make informed decisions regarding health and social well-
being’. In practice, the current body of knowledge shows that not all people are
immediately ready to self-manage their conditions, and that HCPs tend to stay in their

role of authority by not letting go of their responsibility to control and monitor their
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patients (Chapter 2). This paternalistic approach is not uncommon in literature, and
Franklin et al., (2018) and Griinloh et al. (2018) observed similar results. For example,
the systematic review of Franklin et al., (2018) revealed that HCPs tend to stay in their
position of authority, which limits the chances for developing a shared understanding of
the patient's social context and shared control between HCPs and patients. At the same
time, self-management is increasingly advocated as healthcare is under high pressure.
This leaves us questioning why self-management approaches in healthcare are
recommended when the people who need to perform self-management do not get the
responsibility to accomplish it. This shows that current healthcare practice for chronic
care is not ready to fully support self-management. However, healthcare practice is
dynamic, and concepts such as Shared-Decision Making (SDM) (Chatles et al., 1997,
Elwyn et al., 2012), are continuously making their introduction. SDM, the collaboration
between clinicians and patients, has been increasingly advocated over the last decades.
A review of Scholl et al., (2018) identified characteristics influencing the implementation
of SDM. They stated that organizational resources such as time (HCPs have for each
patient) and space (e.g., the room HCPs receive to carry out such activities within their
organization) influenced the implementation of SDM. Thus, organizational change is
also needed to adopt such approaches, and the service modelling method (Chapter 2)
can, for example, help with identifying the necessary adjustments. However, this is not
achieved overnight and might take several years to implement, revealing that it takes
time to conceptualize, introduce, and initialize such concepts into healthcare practice.
Nevertheless, even though it takes time, SDM has been integrated into the healthcare
curriculum (e.g., Durand et al., 2018; Lehane et al., 2023), potentially leading to (future)
HCPs adopting this collaborative approach in their daily practice. This shows an

opportunity for the concept of self-management to also be adopted within daily practice.

What are the current self-management strategies of
people with COPD and RMDs from a patient

perspective?

Self-management in daily practice entails more than what is currently known in
healthcare practice and literature. Actually, it reveals a mismatch between healthcare
practice and literature, and what people actually do in their daily lives for self-
management. People already perform many strategies in the physical activity category

(Chapters 4 and Chapter 5). This may be explained by the fact that the physical domain
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is highly recommended in clinical care and, therefore, well-known to most people. Thus,
these might be easier to recall and perform for people with chronic conditions and may
be considered as a good starting point in self-management. However, we also found that
people with COPD or RMDs performed self-management strategies in other categories
(e.g., nutrition and supplements, alternative medicine, energy distribution). If HCPs are
unaware of these other strategies, self-management support might only contribute in a
limited manner to the patients' well-being, as they may have different needs. The other
categories (e.g., energy distribution, nutrition, and supplements) are then underexplored
by people with chronic conditions, as they lack the information about their existence
and may not come across them in their own search. One may also wonder if the support
should therefore focus on the other dimensions instead. If HCPs are educated and align
with their patients’ self-management needs and what they actually do, they could
recognise that there is more to self-management than what they might have learned, and
thereby change the focus from the physical part of self-management in current

healthcare practice towards what is fitting to the needs of their patients.

The generalizability of the self-management model created for people with
RMDs to the COPD population was also investigated (Chapter 5). We showed that self-
management might not be disease-specific but rather be disease-generic. However, in
the literature, self-management interventions are mostly targeted towards one chronic
condition (e.g., Ammerlaan et al., 2016; Chan et al., 2021; Farmer ct al., 2014). As it is
expected that complex multimorbidity will expand in the coming years (Kingston et al.,
2018), it becomes increasingly important to investigate ways to support the self-
management of multimorbidity. However, a recent review from Smith et al., (2025)
about digital self-management applications for multimorbidity found that there is a lack
of evidence on how digital applications can be utilized to address the complexities
associated with self-managing multimorbidity. This might mean that healthcare faces an
increasing challenge in the future as multimorbidity rises. In our studies, we see that
people with COPD and people with RMDs perform self-management strategies that fit
within the same categories (e.g., vitamin supplements, pacing, walking). People focus on
what feels right for them at that moment in their patient journey and on what makes
them feel better, e.g., reducing pain. Some of the participants in our studies also have
multimorbidity, indicating that they already self-manage their multimorbidity as a whole.
Why should we design self-management interventions for specific conditions, as
symptoms are difficult to differentiate, and people already self-manage their condition

holistically?
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What is the future perspective on supporting self-

management?

To move towards a sustainable future and to fully support self-management, structural
change is needed. Therefore, based on our findings throughout the different chapters,
several recommendations for the future perspective on self-management are formulated.
Firstly, it is of utmost importance that people with chronic conditions are engaged in all
phases of research, ensuring that the solution focuses on what people truly need. Ideally,
this means that we stop letting technology push its development: The current body of
literature does not need more (eHealth) interventions that do not match the needs of
the people. In this way, meaningful and impactful interventions and support can be
developed. Secondly, we identified a tension between the essence of self-management
(i.e., the person with a chronic condition is able to take an active role and responsibility)
and its current adoption in healthcare today. This tension needs to be considered and
dissolved to ensure that people can carry out self-management effectively. Therefore,
space must be created for people with chronic conditions to take responsibility for their
own health. Shifting these responsibilities, however, requires quite some change
management in the current way of working, as this is deeply rooted in existing healthcare
structures. This implies that, for example, guidelines on how to give responsibility and
support self-management in healthcare should be created, the current and new
generation of HCPs should be educated via these guidelines, and these should be
promoted organization-wide to support a new way of working. Next to ensuring that
the healthcare system is creating space, people with chronic conditions also need to have
the resources and capabilities to engage in self-management (e.g., through education and
financial and/or social support). Thirdly, our research revealed that certain self-
management strategies can be considered disease-generic, which opens up opportunities
to investigate how we can support people with chronic conditions on a more general
level, instead of focusing narrowly on specific conditions. When considering this, more
people can benefit from the possibilities of self-management, as knowledge and
experiences between various chronic conditions can be shared. In addition, efforts could
be made to add to the current body of knowledge by investigating self-management for
multimorbidity. Finally, the future perspective may benefit from a more inclusive
approach, accounting for the whole population of people with chronic conditions,
including the commonly underrepresented population in research (such as low SES
status, migration background, and low (digital/health) literacy). Therefore, exploring

opportunities to include them while being transparent about these efforts could be
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valuable. In this way, it is clear who the intended and included population is, and it may
help to recognise the underrepresented population better. This may help future
researchers and developers to have a better understanding of the gaps in the literature
and the needs of their target populations. When aiming to reach the underrepresented
population, this adds to the existing knowledge, and interventions are created for those
who might benefit most from them. Thereby, in the long run, making healthcare
innovations more accessible. All recommendations mentioned for the future perspective
on self-management are summarized in Textbox 2. These recommendations reflect our
perspective (the researchers of these studies). As is known with interpretative qualitative
research, our backgrounds and experiences may have impacted the interpretation of
study results and the formulation of these recommendations. Others may formulate
recommendations differently based on their personal frame of reference. Furthermore,
we cannot generalize the recommendations to other chronic conditions, as our studies
focused on people with COPD and RMDs. We consider the recommendations a good

starting point for investigating their applicability to other chronic conditions.

Texthox 2. Summarized recommendations for the future perspective on self-managenent.

1. Engage people with chronic conditions in the different phases of research
2. Create space for pegple with chronic conditions to lake responsibility for their own health
3. Consider self-management strategies that are disease-generic instead of focusing on disease-specific

4. Make self-management strategies inclusive by increasing efforts to reach the underrepresented
population

A first step to incorporating this future perspective for self-management has
been made (Chapter 6). As we showed that self-management might not be disease-
specific but rather disease-generic (Chapter 5), we combined these two target groups in
the different study rounds (Chapter 0). Current literature supports the physical aspect of
self-management (Chapter 3) while people perform a diverse range of strategies in their
daily lives (Chapter 4 and Chapter 5). For this reason, the self-management support
guide was iteratively developed by engaging patient partners. It takes into account more
categories than only the physical part and lets people themselves decide what they find
important to address in a particular moment of their self-management journey. Given

that patient partners already reported that the level of self-management support depends
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on HCPs, that adopting a collaborative approach in healthcare is not yet implemented
at scale, and that the core of self-management is to empower people to take an active
role in their care, we wanted people with chronic conditions to be fully in the lead when
using this tool. Thereby, giving them the control and allowing them to decide how and
when they want to use this tool (e.g., for themselves in their own time, to discuss it with
their HCPs during consultations). In this way, self-management support is created that
fits with the needs of the people and enables them to take responsibility for their own
health. This complements the shift that healthcare needs to make towards a proactive
system and may help in making healthcare sustainable for the future. Future research

could build upon our efforts and further develop and evaluate this self-management

support guide.

The self-management support guide is a first step towards this future
perspective. To facilitate the implementation, we want to share the envisioned use of the
self-management support guide in practice. Although no research has been performed
yet about its implementation, the vision is nevertheless clear: To support people with
chronic conditions in taking steps into self-management that entails more than the
physical domain only. We expect that, for healthcare practice, such a guide can be used
as a reference book by HCPs for tackling self-management holistically. Furthermore,
HCPs could provide this guide to their patients during the initial consultation to already
inform them about the existence of self-management early on in their patient journey.
During these initial consultations, people should also be informed about the possibility
of taking responsibility for their health. For people with chronic conditions, the guide
may help them in their search journey. As it was frequently mentioned throughout the
studies that people had to figure out everything about self-management themselves, the
guide may help them get started in a structured way. This may prevent the years of being
unaware of self-management in the first place, and when getting started, not knowing
where to begin, and feeling lost and overwhelmed. Instead, the guide could provide them
with information about self-management and help them identify what they find
important in their joutney. Thereby providing the guidance and direction they

mentioned to miss for their self-management.

In our research, we invited future researchers to think beyond the scope of an
(eHealth) solution, and to consider the processes of changing roles and empowering
patients in service design (Chapter 2). That is why we followed our own
recommendations and started investigating the practical considerations of implementing

the self-management guide. To successfully implement this tool, we should prepare both
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people with chronic conditions and HCPs with the concept of self-management from a
patient perspective. In our studies, one participant suggested that the solution as a whole
should contain different aspects: one focusing on improving the knowledge of HCPs
and people with chronic conditions in general, and the other focusing on a solution that
could be used individually (see Chapter 6). The individual aspect is covered in the self-
management support guide developed with patient partners in Chapter 6. During a
meeting with patient partners, a campaign using videos was mentioned as a possible way
to improve the knowledge of HCPs and people with chronic conditions in general. This
campaign should include two information videos (one for HCPs and people who are
recently diagnosed or are not aware of self-management). In this way, the general
knowledge of people with chronic conditions will increase, and people can prepare and
familiarize themselves with the concepts of self-management. As the people within our
studies reported that they feel that HCPs lack the patient perspective, HCPs will also
learn about this through the video. In addition, these videos will help in introducing and
disseminating the guide, as more people get informed about its existence. We already
had a meeting with patient partners to further discuss these plans. In this meeting, patient
partners could also provide their feedback on the script for this campaign, leading to an
improved version of the script (See Multimedia Appendix 7.1). As the actual filming of
these videos was out of scope of the current project, we invite other organisations to use
these scripts, already tested with patient partners, to create the videos together with
people with chronic conditions. These videos should then be considered the first step
in the service design, by providing information and inviting them to use the self-

management support guide.

As some people do not have the digital skills or resources to use self-
management support, the guide should also be provided offline to lower the threshold
of utilizing this support, aiming to guide as many people as possible in their self-
management journey. Therefore, when considering options for introducing and
disseminating the guide, vatious platforms should be deliberately considered. For
example, though information flyers in libraries or social media messages might be useful
for a certain part of the population, videos explaining the self-management guide
presented in community (health) centers or information gatherings might be more
suitable for those with low literacy or who do not own digital devices. This showcases
that different actions are needed to reach the wider population. Future research should
investigate how to best implement and disseminate the self-management guide and

should describe these various steps and processes within a service model.
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Reﬂecting on involving patient partners in research

Throughout the majority of the studies of this dissertation, efforts have been made to
engage people with chronic conditions at various phases in our research. To reflect on
the roles of patient partners in this research, we made an assessment using the
Involvement Matrix as proposed by Smits et al., (2020), as presented in Figure 16.
Chapter 3 of this research is not included in this figure, as this was a scoping review. For
this dissertation, we have formulated the roles as follows: a listener is only given
information (e.g., a researcher shares information), a co-thinker provides their own
opinion (e.g., within interviews, answers surveys), and an advisor gives their opinion
while keeping in mind a more collective perspective (e.g., advising on research
protocols). Furthermore, one should be considered a partner when they are involved as
an equal partner within the project (e.g., determining next steps together). One should
be named as the decision-maker if they take initiative and make final decisions, while the
researcher(s) remain in the background. It is important to note that the Matrix below
reflects our perspective (that of the researcher) on the roles that participants had, which
may differ from how patient partners perceived their roles. We did not ask them which
role they felt they had. It may be helpful for future projects to fill in this Matrix together
with patient partners before the start of the project, and reflect upon it after the project,

to improve processes.
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Figure 16. Analysis of roles of patient partners in this research nsing the Involvement Matrix as proposed by Smits et al., (2020).
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Our goal was to engage people with chronic conditions in the various phases
of our research. However, in practice, we faced challenges such as cancellations (e.g.,
due to flare-ups/exacerbations of the condition) and time limitations. Reflecting on our
efforts, there is still room for improvement. In Chapter 2, there was a low level of
engagement, although we searched for opportunities to engage patients (e.g., inviting
them to focus groups, sending summaries). One explanation is that the topic of service
modelling was not something patient partners could relate to and did not spark their
interest in participation. Another challenge was that, for certain sessions, it was necessary
to be on-site methodologically, but due to the COVID measures, especially the contact
with people with COPD, this was not possible. Given that the service model was based
on extensive patient involvement during the requirements elicitation phase earlier in the
RE-SAMPLE project, the added value of involving patients under the above-mentioned
circumstances was unclear, questioning therefore whether their involvement would have
balanced out the potential burden of participation. In Chapter 4, patient partners were
involved throughout different research stages and with different roles in the project.
With engaging patient partners throughout these different research stages, the
preparation, execution, and implementation of the research took significantly more time
than expected. Due to the iterative and participatory design process, we wanted to
include patient partners as much as possible, which necessitates accommodating their
availability. It is also important to recognise the burden it takes on patient partners, who
are already dealing with their disease burden. This reflects the tension as described by
Jongsma & Friesen (2019), namely, either demanding too much from our patient
partners or not being inclusive enough. That is why we continuously reflected upon the
added value of PE for that specific situation. It became quite clear from an early stage
in the project that the researchers lacked certain insights crucial for the research that our
patient partners did possess (for example, the lived experience with the disease,
interpreting the data through their frame of reference, and translating the research in a
way that is meaningful to the community). Furthermore, we also learned that keeping
patient partners in the loop by sending information about studies well in advance and
sending research summaries after each study round (specifying what we did, what we
learned from patient partners, and what the next steps were) had positive effects for
engagement. Participants could respond to these summaries if they wanted to add things
that came to mind later, emphasize certain outcomes, or if we forgot to mention
important aspects. In addition, by sending these summaries, including next steps, we
simultaneously established a hop-on-hop-off approach, in which people stayed in the

loop and could decide whether to join a study or not, and still be able to easily join the
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next one, which made the studies highly accessible for our patient partners. We also
learned that building relationships and continuously valuing patient partners (with
words, showing that their contributions had an impact on the project, and providing
compensation) are crucial. In addition, we also continuously searched for opportunities
to increase involvement (co-author on the paper, conference participation), which was
also very beneficial for the engagement. In Chapter 5, we employed an enhanced
recruitment strategy compated to Chapter 4, as we concluded that by using online
surveys, only a subgroup of people was included in our research studies (those with high
digital literacy and access to devices). That is why in Chapter 5, we aimed to increase
response rates and thereby reach the underrepresented COPD population. This implied
that the online survey eatlier created in Chapter 4 could also be filled in offline and was
disseminated through other online and offline channels. However, these enhanced
recruitment efforts were not successful, which might have been due to the passive
recruitment approach (e.g., people needed to sign up to participate). An active approach
(e.g., the researcher initiating contact with potential participants) might have been more
successful. Even though people with COPD were included in the preparation and
execution phase of the project, we may have reached the usual participants only (those
who are already empowered, engaged in their self-management, and highly educated).
This demonstrated the difficulty of including the underrepresented COPD population.
Finally, the study in Chapter 6 engaged people in all stages of the research project and
in different roles. Through PE established during previous studies, a community was
built in which patient partners stayed in the loop through the course of the project, laying
the foundation for PE in this chapter. As mentioned above, we learned from Chapter
4 that keeping patient partners in the loop, allowing for a hop-on-hop-off approach,
searching for opportunities to increase involvement, and building relationships have
positive effects for engagement. That is why we employed the same strategy. Moreover,
we experienced that organizing meetings around the availability and preferred schedule
of the patient partner by offering multiple options for days and times might led to high
participation. Although we were aware of working more inclusively (providing online
and offline focus groups), we noticed how easily it happens that, when being focused on
involving people in all the steps of the project, one forgets to sufficiently check whether
the people involved were indeed representative. Overall, we aimed to have high levels
of PE throughout every study of this dissertation. The reality, nevertheless, taught us
that this is not always feasible. As practice makes perfect, we recommend future research
to take into account our attempts to involve people at the different stages of research

and build upon our lessons learned, which are summarized in Table 24 below.
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Table 24. 1essons Learned from PE throughout the various Chapters of this dissertation.

Lessons Learned

Chapter(s)

Patient Engagement entails balancing the need for inclusivity while
keeping the safety, burden, and potential benefits for the patient

partners in mind.

Patient Engagement goes beyond collecting relevant and impactful

data: It is also about building a community.

Relationship building is crucial for Patient Engagement, and patient

partners should be continuously valued.

Approaches for Patient Engagement should be active: They should be

organized to be highly accessible and easy to step into at any time.

Flexibility is a key component of Patient Engagement: account for

sufficient time for every step, as plans might need to change.

Patient Engagement is not a one-time data collection: It does not stop
at the end of your study and entails keeping people in the loop (e.g., by

providing information and research summaries).

The researcher should adapt to the availability of the patient partner,

not the other way around.

Opportunities must be investigated to increase involvement (e.g., give

something back, co-author on papers, participation in conferences).

2&4

4,5,&6

4,5,&6

4,5,&6

4&6

4&6

4&6

4&6

When we look at the current literature, there are some studies available that focus on

identifying barriers and facilitators of PE. Some of these concur with our lessons learned.

For example, strong and trustworthy relationships and the provision of information

were also mentioned as facilitators for PE by Bird et al., (2020), Chegini et al., (2021),

and Gonzalez et al., (2023). The flexibility of time was also mentioned in the review of
Bird et al., (2020) and Gonzalez et al., (2023). We also experienced that the flexibility of

the rescarcher to adapt to the scheduling of patient partners was important.

Furthermore, when aiming to engage the underrepresented population, we stumbled

upon several difficulties. Literature states that, for example, cultural background or
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literacy are indicators for identifying the underrepresented population (Long &
Renbarger, 2023). In practice, however, it is difficult to determine whether people
involved in the research are representative, as the context for these indicators is missing.
Also, it is very difficult to recruit and check for specific dimensions of belonging to an
undetrepresented group, as questions around this are and/or can be perceived as
insensitive. Previous research by, for example, Abidi et al., (2024), Heffernan et al.,
(2023), or Pardhan et al., (2025), already provided insights into barriers and facilitators
of inclusive research. By sharing our lessons learned, we want to add to this current body
of knowledge. Therefore, we are being transparent about the difficulties we had, and
which strategies we applied to maybe reach those who may not usually respond to
traditional recruitment approaches, even though we might not have reached the

underrepresented population either.

We also observed in the literature that providing compensation to patient
partners is important, but it is not specified what is considered sufficient compensation.
The study of Richards et al., (2018), for example, formulated five key principles for why
compensation should be considered for patient partners: equity, different motivations
(of patient partners and professionals), respect for vulnerability, commitment, and
bartier removal. In addition, Richards et al., (2018) mentioned that the conversation
about compensation should take place catly in the project to determine preferences
regarding payment. We experienced that the topic of sufficient compensation is an
ongoing discussion. While we highly valued our patient partners and wanted to
compensate them sufficiently, we frequently encountered several problems. First, when
starting the conversation with patient partners, they often dismissed the need for
compensation. Second, some patient partners receive government benefits (e.g., sickness
benefit, claiming unemployment benefit), making it legally difficult to provide them with
sufficient compensation, as they might be cut off from that benefit. Third, although
project proposals are (slowly) changing, there is often no room within the budget to
provide sufficient compensation. Though we provided our patient partners with gift
vouchers to prevent some of the problems, we are still reflecting on whether this is the
right manner and are open to learn from others to find the best solution. In conclusion,
even though several efforts throughout this dissertation were made for patient
engagement, we have not yet found the golden standard for how best to reach and
engage people in research. We hope that being transparent about our approaches for PE

and formulating our lessons learned will help future researchers in their efforts, and we
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invite them to do the same in their research. In this way, we can all learn from each

other's efforts and create a strong body of knowledge for PE.

Our research benefited greatly from the PE throughout the different studies,
which continuously gave new insights to the researchers. With these findings, we worked
towards creating a shared understanding of self-management from the patient
perspective. In this light, we incorporated experience-based knowledge. Thereby, we
collected patient perspectives through PE instead of evidence-based knowledge. In
current research, findings (such as intervention effects) are often deemed true,
successful, or implemented only when they are evidence-based. This raises the question
of what we value more and for which circumstances we need evidence-based research.
One can imagine that evidence-based knowledge will not be built, as many aspects of
self-management are missing in current literature, and people are unaware of these gaps.
Evidence-based research could then be combined with experience-based participatory
research. For example, the self-management strategies people use and find helpful could
inform a rigorous study design that produces evidence. This dissertation collected and
integrated patient perspectives, with the main aim of supporting people in their self-
management. This research is successful if it achieves its aim, namely supporting people
with their self-management journey, helping them to reflect on what they find important
in life, empowering them in their journey, and informing them about the possibilities of
self-management that go beyond the physical aspect. The tangible result of this
dissertation is a self-management support guide that has been developed with patient
partners and has the potential to create an impact on people with chronic conditions and
the scientific community. In our opinion, important and valuable evidence is built over

time by incorporating the patient perspective.

Conclusion

This dissertation increased our understanding of self-management from the patient
perspective and showed the added value of including patient partners in research. We
showed that current literature focuses on the physical aspect of self-management and
that current healthcare practice is not ready to fully support self-management.
Furthermore, people with RMDs and COPD apply diverse self-management strategies
in their daily lives, which are approached more holistically. Thereby, this dissertation
revealed a mismatch between what people actually do for their self-management in daily
life and what is currently supported by clinical practice. We invite researchers and HCPs

to go beyond the physical aspect and account for a more holistic self-management
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approach. Furthermore, through a participatory design process, a self-management
support guide was iteratively developed from a patient perspective. This guide supports
people with chronic conditions in taking the first step in their self-management, and
considers holistic self-management categories. It navigates people towards what really
matters to them and allows them to take responsibility for their health without being
dependent on the HCPs. After all, people with chronic conditions perform their self-
management most of their time outside the clinical setting, in their daily life. Our tool
could support people in having the control and autonomy over their own self-

management journey.
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Appendix 2.1. Stakeholder Saliency Survey

In the next part, you will see a list of potential individuals or organisations that could be
relevant for putting RE-SAMPLE into practice. We will ask you three questions about their

potential influence in the implementation process:

1)  The power and influence of each individual or organisation in this process

2)  Whether it is correct and justifiable to include each individual or organisation in
this process

3) How urgent it is to take the needs and wishes of each individual or organisation

into account in this process

Some of the individuals or organisations will have less or more power to influence the
process of putting RE-SAMPLE into practice. An individual or organisation that has more

power will be able to influence other parties to take actions they normally would not take.

To what degree do the following individuals or organisations have power to influence the
success of putting RE-SAMPLE into practice? Please rate each individual or organisation

on a scale of 1 (not at all) to 5 (very much).

It may be the case that some individuals or organisations are not applicable for your country. If so, please
indicate this.

Power 1 2 3 4 5 N/ain

my
country

COPD patient o o o o o o

Informal caregiver o o o o o o

(family members or

close people)

General Practitioner o o o o o o

Pulmonologist o o o o o o

Pulmonary nurse o o o o o o

Specialised nurses at o o o o o o

the outpatient

department

Physiotherapist o o o o o o

Psychologist/Psychiat o o o o o o

rist

Cardiologist o o o o o o

Diabetologist o o o o o o

Nutritionist o o o o o o

Radiologist o o o o o o

Nephrologist o o o o o o
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Other (health)
specialists in general
Pharmacist

Head of the
pulmonary outpatient
department
Hospital board
Innovation manager
Legal department
Management of
Laboratory
Hospital purchasing
department
Information specialist
ICT department
Insurance company
Region/ State
Institution

Social ministry
USCAR (Setvice to
assess whether
COVID patients are
hospitalised)

Some individuals or organisations have a right to be heard and involved in the process of

putting RE-SAMPLE into practice, based on societal norms, values, and beliefs. It is

therefore correct and justifiable that we take these individuals or organisations into account
when putting RE-SAMPLE into practice.

To what degree is it correct and justifiable that we involve the following individuals or

organisations when putting RE-SAMPLE into practice? Please rate each individual or

organisation on a scale of 1 (not at all) to 5 (very much).

1t may be the case that some individuals or organisations are not applicable for your country. If so, please

indicate this.

Justifiability

N/ain
my
countr

y

COPD patient
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Informal caregiver
(family members or
close people)

General Practitioner
Pulmonologist
Pulmonary nurse
Specialised nurses at
outpatient department
Physiotherapist
Psychologist/Psychiat
rist

Cardiologist
Diabetologist
Nutritionist
Radiologist
Nephrologist

Other (health)
specialists in general
Pharmacist

Head of pulmonary
outpatient department
Hospital board
Innovation manager
Legal department
Management of
Laboratory

Hospital purchasing
department
Information specialist
ICT department
Insurance company
Region/ State
Institution

Social ministry
USCAR (Service to
assess whether
COVID patients are
hospitalised)

Some individuals or organisations are considered more urgent than other individuals or

organisations when putting RE-SAMPLE into practice. For individuals or organisations that

have a high urgency, it is important that their needs require immediate attention or action.
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To what degree do the needs of the following individuals or organisations call for
immediate action when putting RE-SAMPLE into practice? Please rate each individual or

organisation on a scale of 1 (not at all) to 5 (very much).

1t may be the case that some individuals or organisations are not applicable for your country. If so, please

indicate this.

Urgency 1 2 3 4 5 N/ain
my
countr
y

COPD patient [} o o o o o

Informal caregiver o o o o o o

(family members or

close people)

General Practitioner o o o o o o

Pulmonologist o o o o o o

Pulmonary nurse o o o o o o

Specialised nurses at o o o o o o

outpatient department

Physiotherapist o o o o o o

Psychologist/Psychiat o o o o o o

rist

Cardiologist o o o o o o

Diabetologist o o o o o o

Nutritionist o o o o) o o

Radiologist o o o o o o

Nephrologist o o o o o o

Other (health) o o o o o o

specialists in general

Pharmacist o o o o o o

Head of pulmonary o o o o o (e}

outpatient department

HOSpital board o o o o o o

Innovation manager o o o o o o

Legal department o o o o o o

Management of o o o o o o

Laboratory

Hospital purchasing o o o o o o

department

Information specialist o o o o o o

ICT department o o o o o o

Insurance company o o o o o o
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Region/ State o o o o o o
Institution

Social ministry o o o o o o
USCAR (Service to o o o o o o

assess whether
COVID patients are
hospitalised)

Are there stakeholder groups not included in this list that are relevant for RE-SAMPLE? If
so, could you please indicate which stakeholders are missing in the text field below?
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Appendix 3.1. PRISMA-ScR Checklist

Section Item PRISMA-ScR Checklist Item Reported
on page #
Title
Title 1 Identify the report as a scoping review. 1
Abstract
Provide a structured summary that includes (as
Structured ap'ph'c-able): backgrougd, 0bjecﬁv§s, eligibility
2 criteria, sources of evidence, charting methods, 1-2
summary . .
results, and conclusions that telate to the review
questions and objectives.
Introduction
Describe the rationale for the review in the context
Rationale 3 of What is alr'ead'y known. Explain why the revi'ew 55
questions/objectives lend themselves to a scoping
review approach.
Provide an explicit statement of the questions and
objectives being addressed with reference to their
Objectives 4 key elements (e.g., population or participants, 5
concepts, and context) or other relevant key
elements used to conceptualize the review questions
and/or objectives.
Methods
Indicate whether a review protocol exists; state if
Protocol and 5 and where it can be accessed (e.g., a Web address); 5
registration and if available, provide registration information,
including the registration number.
Specify characteristics of the sources of evidence
Eligibility criteria 6 rsed as eligibility c'rite-ria (e.g., years considered, 5,7
anguage, and publication status), and provide a
rationale.
Describe all information sources in the search (e.g.,
Information 7 databases with dates of coverage and contact with 5
sources* authors to identify additional sources), as well as the
date the most recent search was executed.
Present the full electronic search strategy for at least
Search 8 1 database, including any limits used, such that it -
could be repeated.
Selection of State the process for selecting sources of evidence
sources of 9 (ie., screening and eligibility) included in the 5-8
evidencet scoping review.
Describe the methods of charting data from the
included sources of evidence (e.g., calibrated forms
Data charting 10 ©f forms that have been tested by the team before 8.9
processs their use, and whether data charting was done
independently or in duplicate) and any processes for
obtaining and confirming data from investigators.
List and define all variables for which data were
Data items 1 sought and any assumptions and simplifications 7
made.
Critical appraisal 1 If done, provide a rationale for conducting a critical

of individual
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for the scoping review. Describe the role of the
funders of the scoping review.

] . Reported
Section Item PRISMA-ScR Checklist Item p
on page #
sources of the methods used and how this information was
evidence§ used in any data synthesis (if appropriate).
Synthesis of Describe the methods of handling and summarizing
13 7-9
results the data that were charted.
Results
. Give numbers of sources of evidence screened,
Selection of e . . .
assessed for eligibility, and included in the review,
sources of 14 . . . 9
. with reasons for exclusions at each stage, ideally
evidence . .
using a flow diagram.
Characteristics of For each source of evidence, present characteristics
sources of 15 for which data were charted and provide the 9-10
evidence citations.
Critical appraisal .. . .
rriical app If done, present data on critical appraisal of included
within sources of 16 . . -
. sources of evidence (see item 12).
evidence
Results of For each included source of evidence, present the  Multi.
individual sources 17 relevant data that were charted that relate to the  Appendix
of evidence review questions and objectives. 1-5
Synthesis of 18 Summarize and/or present the charting results as 11-19
results they relate to the review questions and objectives.
Discussion
Summarize the main results (including an overview
Summary of of concepts, themes, and types of evidence
. 19 . . . . 19-22
evidence available), link to the review questions and
objectives, and consider the relevance to key groups.
L Discuss the limitations of the scoping review
Limitations 20 ping 22
process.
Provide a general interpretation of the results with
Conclusions 21 respect to the review questions and objectives, as ~ 22-23
well as potential implications and/or next steps.
Funding
Describe sources of funding for the included
. sources of evidence, as well as sources of fundin
Funding 22 > g 4

From: Tticco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA Extension
for Scoping Reviews (PRISMAScR): Checklist and Explanation. Ann Intern Med. 2018;169:467-473.
doi: 10.7326/M18-0850.
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Appendix 3.2: Search String

Topic

Search  Query

Self-

management

COPD

eHealth

H4
#3

H2

#1

#1 AND #2 AND #3

“Self-manag*” OR “Self manag*” OR "self-care" OR “Self
care” OR '"self-guidance" OR "self-control" OR "self-
regulation" OR "self-inspection" OR "self-monitor*" OR “Self
monitor™” OR "self-supervision" OR "self-government" OR

"self-rule"

"Pulmonary Disease, Chronic Obstructive" OR "COPD" OR
"chronic obstructive lung disease" OR "chronic obstructive
pulmonary disease” OR "COAD" OR "chronic obstructive
airway disease” OR "chronic obstructive pulmonary disease"

OR "chronic airflow obstruction"

"Telemedicine" OR "eHealth" OR "health technology" OR
"mHealth" OR "m-health" OR "e-Health" OR "digital aid" OR
"digital care" OR "Mobile Health" OR "Health, mobile" OR
"e-mental health" OR "tele-health" OR "Telehealth" OR
"Telecare" OR "Telemonitor*" OR "teleconsultation" OR "e-

governance" OR "Mobile application*"
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Appendix 3.3. Overview of extraction and charting details

Extraction Extracted data  Referenc Way of Way of charting
categories e extracting data
General a) Year of study n/a Directly from  Data clustered in a
b) Type of study data bar graph [b], table
¢) Definition of [c], or presented
self-management descriptively [a]
SQ1: What is  a) Functionality ~ ¢) Both directly Counted for
the ‘¢ in b) Modality (Jansen- from data [a, b, separately [a, d], and
eHealth self- c) Technology Kosterink  d] and available
management  Readiness (TRL) etal., assessed/ information  about
-level (The 2022) categorised by  eHealth
maturity of a the reviewer(s)  development status
technology) [b, c] was categorised into
d) eHealth the different TRL-
development levels [c]. Data is
details mapped into a bar
graph [b, c|, a table
[d], or presented
descriptively [a, d]
SQ2: What is  a) Positive a) (Huber  Interpretation  Fach dimension is
the ‘health’ in  health etal, and assessed/ counted  separately
eHealth self- dimensions 2016) categorised by  and mapped in a
management reviewer(s) radar and a bar chart
SQ3: Who is a) Intended n/a Both directly When information
the ‘self in target from data [a, b, on the education of
self- population c] and participants is
management  b) Included assessed/categ  available in  the
target orised by demographics, this is
population reviewer(s) [c]  categorised in low,
) Actual target medium, or high
population education [c] and
clustered in a flow
chart [a, b, ¢].
SQ4: What is  a) Self- a) Both directly Each process and
the management (Schulma  from data [b] behavioural change
‘management — processes n-Green and assessed/  technique is counted
> in eHealth b) Behavioural etal, categorised by  for separately and
self- change 2012) the reviewer(s) mapped in a bar
management  techniques b) Michie [a, b] graph [a, b]
? (BCTs) etal,
2013)
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Appendix 3.4. Overview of the functionality and modality of
eHealth interventions

la. Functionality of the eHealth interventions

Authors

(Self-)
Education/
information tool
Communication
tool

<\

Alcazar et al. (2016)
Alharbey et al. (2019)
Ali et al (2021)

Au et al. (2015)
Barenfeld et al. (2020)
Barenfeld et al. (2022)
Barken et al. (2018)
Bentley et al. (2020)
Benzo et al. (2018)
Billington et al. (2015)
Bodker et al. (2015)
Boer et al. (2018)
Boer et al. (2019)
Bourbeau et al. (20106)
Bugajski et al. (2019)
Burkow et al. (2013)
Burkow et al. (2015)
Burkow et al. (2018)
Cameron-Tucker et al. (20106)
Choi et al. (2021)
Cooper et al. (2022)
Coultas et al. (2018)
Coventry et al. (2019)
Criner et al. (2021)
De San Miguel et al. (2013)
Deng et al. (2020)
Dhadge et al. (2020)
Doyle et al. (2021)
Early et al. (2017)
Farias et al. (2019)
Farmer et al. (2017)

NN NN
SR NI

AN N N N T T N N N N N N

R Y S S U U U U <\<\<\<\<\<\<\<\<\Momtonngtool
DN N N
A N N N

<\
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Fitzsimmons et al. (2016)
Haesum et al. (2012)
Hardinge et al. (2015)
Hoaas et al. (2016)
Hoaas et al. (2016)
Houchen-Wolloff et al. (2021)
Huniche et al. (2013)
Jolly et al. (2018)
Kargiannakis et al. (2017)
Kaye et al. (2021)
Kessler et al. (2018)
Kjellsdotter et al. (2021)
Knox et al. (2021)

Koff et al. (2021)

Kooij et al. (2021)
Korpershoek et al. (2020)
Korpershoek et al. (2020)
Lee et al. (2012)

Lilholt et al. (2015)
Lundell et al. (2020)
Maathuis et al. (2014)
Mark et al. (2013)
Marklund et al. (2021)
Marquis et al. (2015)
Mathar et al. (2015)
Mierdel et al. (2015)
Miller et al. (2021)

Nield et al. (2012)

North et al. (2020)
Nyberg et al. (2019)
Orme et al. (2018)

Park et al. (2020)

Patel et al. (2021)
Rassouli et al. (2018)
Rixon et al. (2017)
Robinson et al. (2020)
Rodriguez Hermosa et al. (2020)
Schnoor et al. (2022)
Sheridan et al. (2020)
Sieverink et al. (2019)
Sloots et al. (2021)
Stamenova et al. (2020)

[ N N

N N N N N N S NENEN
NN N
: <

DN N NN
N AN

AR
BTN

AN
SRR

AR
SN N N N N N N U N R RN
N NN NN |

AN N N N N N
ANRNENY
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Steventon et al. (2013)
Talboom-Kamp et al. (2017)
Talboom-Kamp et al. (2017)
Talboom-Kamp et al. (2019)
Tabak et al. (2014)

ter Stal et al. (2021)

Thomas et al. (2017)

van Buul et al. (2018)

van Buul et al. (2021)

van der Heijden et al. (2013)
van der Weegen et al. (2013)
van der Weegen et al. (2015)
van Lieshout et al. (2020)
van Zelst et al. (2021)
Vatnoy et al. (2017)

Velardo et al. (2017)
Verwey et al. (2014)

Voncken-Brewster et al. (2013)
Voncken-Brewster et al. (2014)
Voncken-Brewster et al. (2015)
Voncken-Brewster et al. (2017)

Vorrink et al. (2017)
Walters et al. (2013)
Wang et al., (2021)
Whelan et al. (2019)
Williams et al. (2014)
Zanaboni et al. (2013)
Zanaboni et al. (2017)

AN N U NN N U VU N N N U N N W N N N NN

AN N N N

DN N N N N NI

AT N NRNE

AN N

Total

R

1b. Modality of the eHealth interventions

|Author

(Smart) measurement and

monitoring devices

Computer/Laptop/

Whiteboard

Normal Phone/Landline

INot mentioned

Other

Smartphone

Tablet

Television (TV)
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Alcazar et al. (20106)
Alharbey et al. (2019)

Ali et al (2021)

Au et al. (2010)
Barenfeld et al. (2020)
Barenfeld et al. (2022)
Barken et al. (2018)
Bentley et al. (2020)
Benzo et al. (2018)
Billington et al. (2015)
Bodker et al. (2015)

Boer et al. (2018)

Boer et al. (2019)
Bourbeau et al. (2010)
Bugajski et al. (2019)
Burkow et al. (2013)
Burkow et al. (2015)
Burkow et al. (2018)
Cameron-Tucker et al. (2010)
Choi et al. (2021)

Cooper et al. (2022)
Coultas et al. (2018)
Coventry et al. (2019)
Criner et al. (2021)

De San Miguel et al. (2013)
Deng et al. (2020)
Dhadge et al. (2020)
Doyle et al. (2021)

Early et al. (2017)

Farias et al. (2019)
Farmer et al. (2017)
Fitzsimmons et al. (2016)
Haesum et al. (2012)
Hardinge et al. (2015)
Hoaas et al. (2016)
Hoaas et al. (20106)
Houchen-Wolloff et al. (2021)
Huniche et al. (2013)
Jolly et al. (2018)
Kargiannakis et al. (2017)
Kaye et al. (2021)
Kessler et al. (2018)
Kjellsdotter et al. (2021)
Knox et al. (2021)

Koff et al. (2021)

Kooij et al. (2021)
Korpershoek et al. (2020)
Korpershoek et al. (2020)
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Lee et al. (2012)

Lilholt et al. (2015)

Lundell et al. (2020)

Maathuis et al. (2014)

Mark et al. (2013)

Marklund et al. (2021)

Marquis et al. (2015)

Mathar et al. (2015)

Mierdel et al. (2015)

Miller et al. (2021)

Nield et al. (2012)

North et al. (2020)

Nyberg et al. (2019)

Orme et al. (2018)

Park et al. (2020)

Patel et al. (2021)

Rassouli et al. (2018)

Rixon et al. (2017)

Robinson et al. (2020)
Rodriguez Hermosa et al. (2020)
Schnoor et al. (2022)

Sheridan et al. (2020)

Sieverink et al. (2019)

Sloots et al. (2021)

Stamenova et al. (2020)
Steventon et al. (2013)
Talboom-Kamp et al. (2017)
Talboom-Kamp et al. (2017)
Talboom-Kamp et al. (2019)
Tabak et al. (2014)

ter Stal et al. (2021)

Thomas et al. (2017)

van Buul et al. (2018)

van Buul et al. (2021)

van der Heijden et al. (2013)
van der Weegen et al. (2013)
van der Weegen et al. (2015)
van Lieshout et al. (2020)

van Zelst et al. (2021)

Vatnoy et al. (2017)

Velardo et al. (2017)

Verwey et al. (2014)
Voncken-Brewster et al. (2013)
Voncken-Brewster et al. (2014)
Voncken-Brewster et al. (2015)
Voncken-Brewster et al. (2017)
Vorrink et al. (2017)

Walters et al. (2013)
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Wang et al., (2021) - - - - - v - B
Whelan et al. (2019) 4 - - - - . v _
Williams et al. (2014) v - - - - - v _
Zanaboni et al. (2013) v - - - - - v _
Zanaboni et al. (2017) v - - _ _ _ v _
Total 45 16 16 9 1 26 15 3
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Appendix 3.5. Overview of Positive Health Dimensions

Author

Daily functioning
Meaningfulness
Mental Well-
being
Participation
Quality of Life

Bodily
functioning

Alcazar et al. (2010) . - - - -
Alharbey et al. (2019) . - - - -
Ali et al (2021) v - . - .
Au et al. (2016) . - - - -
Barenfeld et al. (2020) - - - - -
Barenfeld et al. (2022) - - - - .
Barken et al. (2018) - - - - .
Bentley et al. (2020) - - - - .
Benzo et al. (2018) v - . v _
Billington et al. (2015) - - - : .
Bodker et al. (2015) - - - - -
Boer et al. (2018) v - - - -
Boer et al. (2019) . - v : .
Bourbeau et al. (20106) . - - - -
Bugajski et al. (2019)

Burkow et al. (2013)

Burkow et al. (2015)

Burkow et al. (2018)
Cameron-Tucker et al. (20106)
Choi et al. (2021)

Cooper et al. (2022) - - - . -
Coultas et al. (2018)
Coventry et al. (2019)
Criner et al. (2021)

De San Miguel et al. (2013)
Deng et al. (2020)

Dhadge et al. (2020)

Doyle et al. (2021) - - - - .
Early et al. (2017) - - - - .
Farias et al. (2019)
Farmer et al. (2017)
Fitzsimmons et al. (2016)
Haesum et al. (2012) . - - - -
Hardinge et al. (2015) - - - - -

NN
<\

SN N N N NN

AN

AN N N N N AN U N VYN U NN Y U NV U U U N N N N N N U N N N NI
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Hoaas et al. (2016)
Hoaas et al. (2016)
Houchen-Wolloff et al. (2021)
Huniche et al. (2013)
Jolly et al. (2018)
Kargiannakis et al. (2017)
Kaye et al. (2021)
Kessler et al. (2018)
Kjellsdotter et al. (2021)
Knox et al. (2021)

Koff et al. (2021)

Kooij et al. (2021)
Korpershoek et al. (2020)
Korpershoek et al. (2020)
Lee et al. (2012)

Lilholt et al. (2015)
Lundell et al. (2020)
Maathuis et al. (2014)
Mark et al. (2013)
Marklund et al. (2021)
Marquis et al. (2015)
Mathar et al. (2015)
Mierdel et al. (2015)
Miller et al. (2021)

Nield et al. (2012)

North et al. (2020)
Nyberg et al. (2019)
Orme et al. (2018)

Park et al. (2020)

Patel et al. (2021)
Rassouli et al. (2018)
Rixon et al. (2017)
Robinson et al. (2020)
Rodriguez Hermosa et al. (2020)
Schnoor et al. (2022)
Sheridan et al. (2020)
Sieverink et al. (2019)
Sloots et al. (2021)
Stamenova et al. (2020)
Steventon et al. (2013)
Talboom-Kamp et al. (2017)
Talboom-Kamp et al. (2017)
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Talboom-Kamp et al. (2019)
Tabak et al. (2014)

ter Stal et al. (2021)

Thomas et al. (2017)

van Buul et al. (2018)

van Buul et al. (2021)

van der Heijden et al. (2013)
van der Weegen et al. (2013)
van der Weegen et al. (2015)
van Lieshout et al. (2020)

van Zelst et al. (2021)

Vatnoy et al. (2017)

Velardo et al. (2017)

Verwey et al. (2014)
Voncken-Brewster et al. (2013)
Voncken-Brewster et al. (2014)
Voncken-Brewster et al. (2015)
Voncken-Brewster et al. (2017)
Vorrink et al. (2017)

Walters et al. (2013)

Wang et al., (2021)

Whelan et al. (2019)

Williams et al. (2014)
Zanaboni et al. (2013)
Zanaboni et al. (2017)

SRR

NN

NN

NN N N N N N N N N N N N NN NN

Total

~
N
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Appendix 3.6. Overview of the Self

3a. Intended target population

ke

& 22 g £

£ 8 5 g 3 2

z S & 8 ¢ S
Alcazar et al. (2016) - v _
Alharbey et al. (2019) v - -
Al et al (2021) - - v
Au et al. (2016) v : .
Barenfeld et al. (2020) - - v
Barenfeld et al. (2022) - - v
Barken et al. (2018) v R _
Bentley et al. (2020) 4 - -
Benzo et al. (2018) v R _
v _ -

Billington et al. (2015)
Bodker et al. (2015) v .
Boer et al. (2018)
Boer et al. (2019) -
Bourbeau et al. (2010) - v

Bugajski et al. (2019) - v .
Burkow et al. (2013) v

Burkow et al. (2015)

Burkow et al. (2018)
Cameron-Tucker et al. (2010)
Choi et al. (2021)

Cooper et al. (2022)

Coultas et al. (2018)
Coventry et al. (2019) v .
Criner et al. (2021)

De San Miguel et al. (2013)
Deng et al. (2020) .
Dhadge et al. (2020) - - v
Doyle et al. (2021) v
Early et al. (2017)
Farias et al. (2019) -
Farmer et al. (2017) - v -
Fitzsimmons et al. (2016) - v

Haesum et al. (2012)

AN N

AN N NN

NN N

<
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Hardinge et al. (2015)
Hoaas et al. (20106)
Hoaas et al. (2016)
Houchen-Wolloff et al. (2021)
Huniche et al. (2013)
Jolly et al. (2018)
Kargiannakis et al. (2017)
Kaye et al. (2021)
Kessler et al. (2018)
Kjellsdotter et al. (2021)
Knox et al. (2021)

Koff et al. (2021)

Kooij et al. (2021)
Korpershoek et al. (2020)
Korpershoek et al. (2020)
Lee et al. (2012)

Lilholt et al. (2015)
Lundell et al. (2020)
Maathuis et al. (2014)
Mark et al. (2013)
Marklund et al. (2021)
Marquis et al. (2015)
Mathar et al. (2015)
Mierdel et al. (2015)
Miller et al. (2021)

Nield et al. (2012)

North et al. (2020)
Nyberg et al. (2019)
Orme et al. (2018)

Park et al. (2020)

Patel et al. (2021)
Rassouli et al. (2018)
Rixon et al. (2017)
Robinson et al. (2020)

Rodriguez Hermosa et al. (2020)

Schnoor et al. (2022)
Sheridan et al. (2020)
Sieverink et al. (2019)

Sloots et al. (2021)
Stamenova et al. (2020)
Steventon et al. (2013)
Talboom-Kamp et al. (2017)

AN N

AN N R

| AN

<

AN

NN N

AN

<\

AN N N N

<\
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Talboom-Kamp et al. (2017)
Talboom-Kamp et al. (2019)
Tabak et al. (2014)

ter Stal et al. (2021) - .
Thomas et al. (2017) - -
van Buul et al. (2018) - -
van Buul et al. (2021) - 4 -
van der Heijden et al. (2013) - v

van der Weegen et al. (2013) - -
van der Weegen et al. (2015)
van Lieshout et al. (2020)
van Zelst et al. (2021)
Vatnoy et al. (2017) v -
Velardo et al. (2017)

Verwey et al. (2014)
Voncken-Brewster et al. (2013)
Voncken-Brewster et al. (2014)
Voncken-Brewster et al. (2015)
Voncken-Brewster et al. (2017)
Vorrink et al. (2017)

Walters et al. (2013) v .
Wang et al., (2021)
Whelan et al. (2019)
Williams et al. (2014)
Zanaboni et al. (2013)
Zanaboni et al. (2017)
Total

U NENE ANSRNIN
: NN N N N

AN N NN

NANENENEN

N
N
S

3b. Included target population

Disease specific

lAuthors
Capability
Minimum age
Maximum age
Smoking
(history)
Technology

<
<

Alcazar et al. (2010)
Alharbey et al. (2019)
Ali et al (2021)

Au et al. (2010)
Barenfeld et al. (2020) -
Barenfeld et al. (2022) - - : - .

Barken et al. (2018) - - - : - .

AN NN
AN N
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Bentley et al. (2020)
Benzo et al. (2018)
Billington et al. (2015)
Bodker et al. (2015)

Boer et al. (2018)

Boer et al. (2019)
Bourbeau et al. (20106)
Bugajski et al. (2019)
Burkow et al. (2013)
Burkow et al. (2015)
Burkow et al. (2018)
Cameron-Tucker et al. (20106)
Choi et al. (2021)

Cooper et al. (2022)
Coultas et al. (2018)
Coventry et al. (2019)
Criner et al. (2021)

De San Miguel et al. (2013)
Deng et al. (2020)
Dhadge et al. (2020)
Doyle et al. (2021)

Early et al. (2017)

Farias et al. (2019)
Farmer et al. (2017)
Fitzsimmons et al. (2016)
Haesum et al. (2012)
Hardinge et al. (2015)
Hoaas et al. (2016)
Hoaas et al. (2016)
Houchen-Wolloff et al. (2021)
Huniche et al. (2013)
Jolly et al. (2018)
Kargiannakis et al. (2017)
Kaye et al. (2021)

Kessler et al. (2018)
Kjellsdotter et al. (2021)
Knox et al. (2021)

Koff et al. (2021)

Kooij et al. (2021)
Korpershoek et al. (2020)
Korpershoek et al. (2020)
Lee et al. (2012)

AN N N N

AN

NN N

NN

AN N NN <

<\
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<\

SN N N N NN

SRR
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Lilholt et al. (2015) - -
Lundell et al. (2020) v -
Maathuis et al. (2014) -
Mark et al. (2013) - -
Marklund et al. (2021) - . - - - v
Marquis et al. (2015) 4 v
Mathar et al. (2015) - - - - - -
Mierdel et al. (2015)
Miller et al. (2021)
Nield et al. (2012)
North et al. (2020) - - - : .
Nyberg et al. (2019)
Orme et al. (2018)
Park et al. (2020)
Patel et al. (2021)
Rassouli et al. (2018) -
Rixon et al. (2017)

Robinson et al. (2020)
Rodriguez Hermosa et al. (2020)
Schnoor et al. (2022)

Sheridan et al. (2020)

Sieverink et al. (2019)

Sloots et al. (2021)

Stamenova et al. (2020)
Steventon et al. (2013)
Talboom-Kamp et al. (2017)
Talboom-Kamp et al. (2017)
Talboom-Kamp et al. (2019)
Tabak et al. (2014)

ter Stal et al. (2021)

Thomas et al. (2017) -
van Buul et al. (2018) - - - - -
van Buul et al. (2021) v - - - -
van der Heijden et al. (2013) - - - - -
van der Weegen et al. (2013) -
van der Weegen et al. (2015)
van Lieshout et al. (2020) -
van Zelst et al. (2021)
Vatnoy et al. (2017)
Velardo et al. (2017) - . - - - -
Verwey et al. (2014)
Voncken-Brewster et al. (2013) - - - - - -
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Voncken-Brewster et al. (2014)
Voncken-Brewster et al. (2015)
Voncken-Brewster et al. (2017)
Vorrink et al. (2017)

Walters et al. (2013)

Wang et al., (2021)

Whelan et al. (2019)

Williams et al. (2014)
Zanaboni et al. (2013)
Zanaboni et al. (2017)

AN N NN

<\

AN N N N

ESRNI

<

Total

50

38

YNNG

39

3c. Actual population

|Author

Disease specific

Capability

Mean age

Gender

Smoking (history)

Technology

Alcazar et al. (2010)
Alharbey et al. (2019)
Ali et al (2021)

Au et al. (20106)
Barenfeld et al. (2020)
Barenfeld et al. (2022)
Barken et al. (2018)
Bentley et al. (2020)
Benzo et al. (2018)
Billington et al. (2015)
Bodker et al. (2015)
Boer et al. (2018)
Boer et al. (2019)
Bourbeau et al. (20106)
Bugajski et al. (2019)
Burkow et al. (2013)
Burkow et al. (2015)
Burkow et al. (2018)
Cameron-Tucker et al. (2010)

<

<
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Choi et al. (2021)

Cooper et al. (2022)
Coultas et al. (2018)
Coventry et al. (2019)
Criner et al. (2021)

De San Miguel et al. (2013)
Deng et al. (2020)
Dhadge et al. (2020)
Doyle et al. (2021)

Early et al. (2017)

Farias et al. (2019)
Farmer et al. (2017)
Fitzsimmons et al. (2016)
Haesum et al. (2012)
Hardinge et al. (2015)
Hoaas et al. (2016)
Hoaas et al. (2016)
Houchen-Wolloff et al. (2021)
Huniche et al. (2013)
Jolly et al. (2018)
Kargiannakis et al. (2017)
Kaye et al. (2021)

Kessler et al. (2018)
Kjellsdotter et al. (2021)
Knox et al. (2021)

Koff et al. (2021)

Kooij et al. (2021)
Korpershoek et al. (2020)
Korpershoek et al. (2020)
Lee et al. (2012)

Lilholt et al. (2015)
Lundell et al. (2020)
Maathuis et al. (2014)
Mark et al. (2013)
Marklund et al. (2021)
Marquis et al. (2015)
Mathar et al. (2015)
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Mierdel et al. (2015)
Miller et al. (2021)
Nield et al. (2012)
North et al. (2020)
Nyberg et al. (2019)
Orme et al. (2018)
Park et al. (2020)
Patel et al. (2021)
Rassouli et al. (2018)
Rixon et al. (2017)
Robinson et al. (2020)

Rodriguez Hermosa et al. (2020)

Schnoor et al. (2022)

Sheridan et al. (2020)

Sieverink et al. (2019)

Sloots et al. (2021)

Stamenova et al. (2020)
Steventon et al. (2013)
Talboom-Kamp et al. (2017)
Talboom-Kamp et al. (2017)
Talboom-Kamp et al. (2019)
Tabak et al. (2014)

ter Stal et al. (2021)

Thomas et al. (2017)

van Buul et al. (2018)

van Buul et al. (2021)

van der Heijden et al. (2013)
van der Weegen et al. (2013)
van der Weegen et al. (2015)
van Lieshout et al. (2020)

van Zelst et al. (2021)

Vatnoy et al. (2017)

Velardo et al. (2017)

Verwey et al. (2014)
Voncken-Brewster et al. (2013)
Voncken-Brewster et al. (2014)
Voncken-Brewster et al. (2015)
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Voncken-Brewster et al. (2017) - v v v v B
Vorrink et al. (2017) - - v v - -
Walters et al. (2013) - - v v v -
Wang et al., (2021) v - v v v _
Whelan et al. (2019) v - v v v -
Williams et al. (2014) v . v v _ _
Zanaboni et al. (2013) v - v v - -
Zanaboni et al. (2017) - v v v - v
Total 23 21 71 88 30 11

239



Appendix 3.7. Overview of the self-management processes

|Author

IAdjusting

Healthcare resources

Learning

Performing health promotion

Processing emotions

Psychological resources

Spiritual resources

Alcazar et al. (2010)
Alharbey et al. (2019)
Ali et al (2021)

Au et al. (20106)
Barenfeld et al. (2020)
Barenfeld et al. (2022)
Barken et al. (2018)
Bentley et al. (2020)
Benzo et al. (2018)
Billington et al. (2015)
Bodker et al. (2015)
Boer et al. (2018)
Boer et al. (2019)
Bourbeau et al. (20106)
Bugajski et al. (2019)
Burkow et al. (2013)
Burkow et al. (2015)
Burkow et al. (2018)
Cameron-Tucker et al. (20106)
Choi et al. (2021)
Cooper et al. (2022)
Coultas et al. (2018)
Coventry et al. (2019)
Criner et al. (2021)
De San Miguel et al. (2013)
Deng et al. (2020)
Dhadge et al. (2020)
Doyle et al. (2021)
Early et al. (2017)

' |Community resources

<\ | |
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Farias et al. (2019) oo o
Farmer et al. (2017) - oL
Fitzsimmons et al. (2016) - - - -
Haesum et al. (2012) - - oL
Hardinge et al. (2015) - - VL
Hoaas et al. (20106) oL
Hoaas et al. (20106) - L
Houchen-Wolloff et al. (2021) - - Yo
Huniche et al. (2013) -
Jolly et al. (2018) -- o
Kargiannakis et al. (2017) - - - -
Kaye et al. (2021) -- o
Kessler et al. (2018) -
Kjellsdotter et al. (2021) - - - -
Knox et al. (2021) - - oL
Koff et al. (2021) oL
Kooij et al. (2021) - -V
Korpershoek et al. (2020) - - Vv

Korpershoek et al. (2020) - - - -
Lee et al. (2012) -- o
Lilholt et al. (2015) -
Lundell et al. (2020) -
Maathuis et al. (2014) -
Mark et al. (2013) -
Marklund et al. (2021) - - oL
Marquis et al. (2015) - - oL
Mathar et al. (2015) - - oL
Mierdel et al. (2015) - - oL
Miller et al. (2021) - - oL
Nield et al. (2012) -
North et al. (2020) -
Nyberg et al. (2019) - -V
Orme et al. (2018) -
Park et al. (2020) -
Patel et al. (2021) - - v
Rassouli et al. (2018) - -V

Rixon et al. (2017) - - oL
Robinson et al. (2020) - - oL
Rodriguez Hermosa et al. (2020) - -
Schnoor et al. (2022) -
Sheridan et al. (2020) - oL
Sieverink et al. (2019) - -
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Sloots et al. (2021)

Stamenova et al. (2020)
Steventon et al. (2013)
Talboom-Kamp et al. (2017)
Talboom-Kamp et al. (2017)
Talboom-Kamp et al. (2019)
Tabak et al. (2014)

ter Stal et al. (2021)

Thomas et al. (2017)

van Buul et al. (2018)

van Buul et al. (2021)

van der Heijden et al. (2013)
van der Weegen et al. (2013)
van der Weegen et al. (2015)
van Lieshout et al. (2020)

van Zelst et al. (2021)

Vatnoy et al. (2017)

Velardo et al. (2017)

Verwey et al. (2014)
Voncken-Brewster et al. (2013)
Voncken-Brewster et al. (2014)
Voncken-Brewster et al. (2015)
Voncken-Brewster et al. (2017)
Vorrink et al. (2017)

Walters et al. (2013)

Wang et al., (2021)

Whelan et al. (2019)

Williams et al. (2014)
Zanaboni et al. (2013)
Zanaboni et al. (2017)
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Total

71

23

17

94
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Appendix 3.8. Overview of the Behaviour Change Techniques

Comparison of outcomes
Covert learning

NN N SN N SN XN XN SN[Feedback and monitoring
Goals and planning
Natural consequences
Repetition and substitution
Rewards and threat
Scheduled consequences
Self-belief
Shaping knowledge

uthor
Regulation
Social support

Comparison of behaviour
Identity

IAntecedents
|Associations

<
Alcazar et al. (20106)

Alharbey et al. (2019)
Al et al (2021)

Au et al. (2016)

Barenfeld et al. (2020) oo - -
Barenfeld et al. (2022) oo - -
Barken et al. (2018) oo - -
Bentley et al. (2020) - - - - -
Benzo et al. (2018) oo - -
Billington et al. (2015) - - o -
Bodker et al. (2015) oo - -
Boer et al. (2018) - -
Boer et al. (2019) - -
Bourbeau et al. (2010) oo - -
Bugajski et al. (2019) .-
Burkow et al. (2013) oo - -
Burkow et al. (2015) - - o -
Burkow et al. (2018) v v v v
Cameron-Tucker et al. 2016) - - - - -
Choi et al. (2021) oo - -
Cooper et al. (2022) oo - -
Coultas et al. (2018) oo - -
Coventry et al. (2019) oo - -
Criner et al. (2021) oo - -
De San Miguel et al. (2013) .- - -
Deng et al. (2020) - - - - -
Dhadge et al. (2020) - - - - -
Doyle et al. (2021) - v o
Eatly et al. (2017) - - o
Farias et al. (2019) - v
Farmer et al. (2017) oo - -
Fitzsimmons et al. (20106) - - o
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Haesum et al. (2012)
Hardinge et al. (2015)
Hoaas et al. (2016)
Hoaas et al. (2016)
Houchen-Wolloff et al. (2021)
Huniche et al. (2013)
Jolly et al. (2018)
Kargiannakis et al. (2017)
Kaye et al. (2021)
Kessler et al. (2018)
Kjellsdotter et al. (2021)
Knox et al. (2021)

Koff et al. (2021)

Kooij et al. (2021)
Korpershoek et al. (2020)
Korpershoek et al. (2020)
Lee et al. (2012)

Lilholt et al. (2015)
Lundell et al. (2020)
Maathuis et al. (2014)
Mark et al. (2013)
Marklund et al. (2021)
Marquis et al. (2015)
Mathar et al. (2015)
Mierdel et al. (2015)
Miller et al. (2021)

Nield et al. (2012)

North et al. (2020)
Nyberg et al. (2019)
Orme et al. (2018)

Park et al. (2020)

Patel et al. (2021)
Rassouli et al. (2018)
Rixon et al. (2017)
Robinson et al. (2020)
Rodriguez Hermosa et al. (2020)
Schnoor et al. (2022)
Sheridan et al. (2020)
Sieverink et al. (2019)
Sloots et al. (2021)
Stamenova et al. (2020)
Steventon et al. (2013)
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Talboom-Kamp et al. (2017)
Talboom-Kamp et al. (2017)
Talboom-Kamp et al. (2019)
Tabak et al. (2014)

ter Stal et al. (2021)

Thomas et al. (2017)

van Buul et al. (2018)

van Buul et al. (2021)

van der Heijden et al. (2013)
van der Weegen et al. (2013)
van der Weegen et al. (2015)
van Lieshout et al. (2020)
van Zelst et al. (2021)
Vatnoy et al. (2017)

Velardo et al. (2017)

Verwey et al. (2014)
Voncken-Brewster et al. (2013)
Voncken-Brewster et al. (2014)
Voncken-Brewster et al. (2015)
Voncken-Brewster et al. (2017)
Vorrink et al. (2017)

Walters et al. (2013)

Wang et al., (2021)

Whelan et al. (2019)

Williams et al. (2014)
Zanaboni et al. (2013)
Zanaboni et al. (2017)
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- - -V
- . -V
- .V
- .V
v oo v
v o v
- .V
- .V
- . -V
- . -V
- . -V
- . -V
- . -V
- .V
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Appendix 4.1. Full Survey [Translated to English] and

dissemination channels

REIS questionnaire

UNIVERSITY % ROESSINGH
OF TWE NTE‘ Sint Maartenskliniek % [R)EEEEEIQI:?](F:JTA ENT

Dear participant,

You have a form of theumatism, are over 16 years old, and are interested in participating in
research into self-management in rheumatism. For self-management, people use different
strategies (think of actions, skills, and use of tools). These are aimed at managing symptoms
and consequences of the condition for your well-being and your active participation. Self-
management is not just about 'doing it yourself'. It is also about 'self-determination’.

Many people go on self-examination to deal with the consequences of rheumatism. That
probably applies to you too. With the knowledge and experiences about what helped you
and others with rheumatism — or not! - we help people in their search. Our research is not
aimed at determining what works for patients in general. We do want to learn from people,
what they do and what their experiences ate.

The questionnaire

In the questionnaire we collect your experiences with certain activities, methods, tools, etc.
We call these activities, methods, and tools strategies. The questionnaire consists of three
parts. First, we ask you to describe some strategies you have tried (up to 10). We ask you for
both the positive and negative strategies experienced. This way, we can create an overview
of barriers and facilitators. Then, you indicate which of these strategies you want to elaborate
upon. We end the questionnaire with some information about yourself. Completing the
questionnaire will take about 20-30 minutes.

The questionnaire largely contains open questions. That means that you can type the answers
into a text field yourself. This way you can better express what you want to share so we get
a better understanding of your considerations and experiences. Your written answers matter!

Tips

We also know that typing can be difficult when you have sore hands. We recommend that
you do the research at a time when you have enough time and energy and are in a quiet
environment. You can then think quietly and type comfortably. We think that typing on a
PC, laptop or tablet is a bit easier than on a phone. You can stop for a while during filling in
the questionnaire. Your answers are automatically saved. You can then return to the
questionnaire later. Of course, you are not obliged to participate in the study, and you can
stop at any time. Only the questionnaires that are completed until the end are included in the
analysis.
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Personal data

This study has been approved by the Ethical Review Committee of the University of Twente.
This means that this research is carried out scientifically carefully and in accordance with
your rights as a participant.

The data is stored at the University of Twente. Your data is well protected. We do not ask
you for any traceable information. So: no names, no housing details, or data of others. We
think it is important to work openly. That is why we place the anonymized data in online
storage. This means that other researchers can contact us to view this data and use it for
scientific research or education. We only give access if the scientific researchers have a
suitable question.

The results of the research will be published in a scientific journal and of course also shared
with important organizations that work for and with people with rheumatism. If you want
to be kept informed of the research results, you can share your email address with us. This
is stored separately from your answers.

If you have any questions about the study, you can contact [name of researcher] at [email
reseatrcher]

INFORMED CONSENT

Yes, I hereby declare that I have read the information above, and I agree to
participate in this study. (1)

Q2 Are you 16 years or older and do you have a form of rheumatism?
Not sure? Then take a look at the site of Rheumatism Netherlands
Yes, I am 16 years or older and have a form of rheumatism (1)

No, I am not 16 years or older and/otr do not have any form of rheumatism (2)

Display This Question:

Are you 16 years or older and do you have a form of rheumatism? Not sure? Then take a look at the sit...
= No, I am not 16 years or older and/ or do not have a form of rheumatism

Unfortunately, this questionnaire is not intended for you. This questionnaire is only
intended for people who are 16 years or older and have a form of rheumatism.

Skip To: End of Survey If Unfortunately, this questionnaire is not intended for you. This questionnaire is
intended for people only... Displayed
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Display This Question: Are you 16 years or older and do you have a form of rheumatism? Not sure? Then
look at the sit... = Yes, I am 16 years or older and have a form of rheumatism.

SELF-MANAGEMENT GENERAL

Q4 This part of the questionnaire focuses on the self-management of your rheumatism. In
the following questions you can name which strategies you want to share.

Self-management strategies are actions that you perform aimed at dealing with rheumatism, complaints, and
emotions yourself. Think, for example, of what you have done yourself to move forward, how you deal with
the rheumatism, and what methods and solutions you have applied.

After this part, you will be invited to provide more information about one or more of the
strategies mentioned.

Q6 What self-management strategies do you use, or have you used in the past? Describe
the strategy in no more than two or three words.

These can be strategies that you have had good or bad experiences with. Think, for example, of aids,
information, mental health, exercise, and so on.

)
@
©)
)
®)

Carry Forward Entered Choices - Entered Texct from "What self-management strategies do you use, or
have you used in the past? Describe the strategy in no more than two or three words. These can be strategies
that you bave had good or bad experiences with. Think, for example, of aids, information, mental health,
excercise and so on. "'

Q7 Was this strategy mainly a good or bad experience?
Good (1) Bad (2)
1)
(x2)
(x3)
(x4)
(x5)
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Q8 Do you have any other self-management strategies that you haven't mentioned yet?
Yes, I want to name more strategies (1)
No, I have mentioned everything (2)

Skip To: End of Block If Do you have any more self-management strategies that you haven't mentioned
yet? = No, I have mentioned everything

Display This Question:

Do you have any more self-management strategies that you haven't mentioned yet? = Yes, I want to name
more strategies

Q9 What self-management strategies do you use, or have you used in the past? Describe
the strategy in no more than two or three words.

These can be strategies that yon have had good or bad experiences with. Think, for example, of aids,
information, mental bealth, exercise, and so on.

)
)
©)
)
®)

Carry Forward Entered Choices - Entered Text from "What self-management strategies do you use, or
have you used in the past? Describe the strategy in no more than two or three words. These can be strategies
that you have had good or bad experiences with. Think, for example, of aids, information, mental health,
exercise, and so on. "'

Q10 Was this strategy mainly a good or bad experience?
Good (1) Bad (2)
(x1)

(x2)

(x3)

(x4)

(x5)
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Carry Forward Entered Choices - Entered Texct from "What self-management strategies do you use, or
have you used in the past? Describe the strategy in no more than two or three words. These can be strategies
that you bave had good or

bad excperiences with. Think, for example, of aids, information, mental health, exercise and so on. "

SELF-MANAGEMENT ELABORATION

Q11 Which of these strategies do you want to elaborate upon?
Choose which one and how niuch you want to work out. Each elaboration takes about 5 minutes.
1)
®)
)
*
®)

Display This Question:

Do you have any more self-management strategies that you haven't mentioned yet? = Yes, I want to name
more strategies

Carry Forward Entered Choices - Entered Texct from "What self-management strategies do you use, or
bave you used in the past? Describe the strategy in no more than two or three words. These can be strategies
that you bhave had good or bad experiences with. Think, for example, of aids, information, mental health,
excercise and so on. "'

Q12 Which of these strategies do you want to elaborate upon?
Choose which one and how much you want to work ont. Each elaboration takes about 5 minutes.
)
)
©)
)
®)

Q13 You will now work out the chosen strategies.

You don't have to answer all the guestions if you don't want to.

Q14 What exactly did you do for ${lm://Field/1}?
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Q15 What was the reason you used this strategy called ${lm://Field/1} ?

Q16 When did you do ${lm://Field/1}?

Consider, for example, how your personal situation and/ or the rhenmatism situation was: just diagnosed,
children, retirement, travel plans.

Q17 What ate your expetiences with ${lm://Field/1}?
Very negative (1)
Mainly negative (2)
Mostly positive (3)

Very Positive (4)
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Q18 What went well with the execution of ${Im://Field/1}?

Q19 What made it possible to start with this strategy (${lm://Field/1})?

Money/compensation (for example: "I had enongh money"), because (1)

Time, (for example, "'l had plenty of time") because: (2)

Suppott (for example: ""Someone could help me") because: (3)

Knowledge, (for example, "'l have read information") because: (4)

Condition-related, (for exanmple: ""The rheumatism was/ was not active”) because: (5)

Otherwise, because: (0)

Q20 What went wrong with the execution of ${lm://Field/1}?

Q21 What made it difficult to start with this strategy (${lm://Field/1})?

Money/compensation, (for example: "'l had no money"') because: (1)

Time, (for exanmple: "'l didn't have enongh time off") because: (2)
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Support, (for exanple, "No one could help me") because: (3)

Knowledge, (for example, "'l didn't understand very well what to do'") because: (4)

Condition-telated, (e.g., "The rhenmatism was/ was not active”) because: (5)

Otherwise, because: (6)

Q22 Do you want to say something about the strategy ${lm://Field/1}?

Q23 What exactly did you do for ${lm://Field/1}?

Q24 What was the reason you used this strategy called ${lm://Field/1} ?

Q25 When did you do ${lm://Field/1}?
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Consider, for example, how your personal situation and)/ or the rheumatism situation was: just diagnosed,
children, retirement, travel plans.

Q26 What atre your expetiences with ${lm://Field/1} ?
Very negative (1)
Mainly negative (2)
Mostly positive (3)

Very Positive (4)

Q27 What went well with the execution of ${Im://Field/1}?

Q28 What made it possible to execute this strategy (${lm://Field/1})?

Money/compensation (For example: 1 had enough money), because (1)

Time, (for example, "'l had plenty of time") because: (2)

Suppott (for example: ""Someone could help me") because: (3)

Knowledge, (for example, "'l have read information") because: (4)

Condition-related, (for example: ""The rhenmatism was/ was not active”) because: (5)
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Otherwise, because: (6)

Q29 What went wrong with the execution of ${lm://Field/1} ?

Q30 What made it difficult to start with this strategy (${lm://Field/1})?

Money/compensation, (for example: "' had no money") because: (1)

Time, (for example: "'l didn't have time") because: (2)

Supportt, (for exanple, "No one could help me") because: (3)

Knowledge, (for exanmple, "'l didn't really understand what to do") because: (4)

Condition-telated, (For example: ""The rhenmatism was/ was not active”) because: (5)

Otherwise, because: (0)

Q31 Do you want to say something about this strategy ${lm://Field/1}?

DEMOGRAPHICS

Q32 We now ask for some information about your personal situation.
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We do this to get a good view of the participants and whether we have reached a good cross-section of people
with rhenmatism with our questionnaire.

Q33 What is your year of birth?

¥ 1930 (1) ... 2007 (78)

Q34 What is your gender?
Male (1)
Woman (2)
I'd rather not say (3)
Other, namely: (4)

Q35 Do you live alone?
Yes (1)
No (2)

Q36 What applies to you?
There are several possible answers.
I work for a fee (4)
I do volunteer work (5)
I am a housewife/houschusband/ caregiver (6)
I have taken (early) retirement (AOW, VUT, FPU) (7)
I am unemployed/looking for work (registered with the UWV WERKbedrijf) (8)
I am incapacitated for work (WAO, WAZ, WIA, Wajong, sickness benefit) (9)
I have a social assistance benefit (10)
I am in education/I am studying (11)

Other, namely: (12)

Q37 What is your highest degree?
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None (1)

Primaty school / primaty education (2)

MAVO/ MULO/ domestic science school/ VBO (3)
HAVO/ HBS (4)

VWO/ Atheneum/ Gymnasium (5)

MBO/ MTS (6)

HBO (7)

WO or doctoral (8)

Other, namely: (9)

Q38 What is your country of birth?

Q39 What is your mothet's country of birth?

Q40 What is your father's country of birth?

Q41 How do you feel about your current financial situation?

This information says something about opportunities to buy or deploy self-management strategies that are
not free

Rate this on a scale from 0 ("I'm very worried") to 10 ("I'm not worried at all").

0 1 2 3 4 5 6 7 8 9 10
13 (16 a7 a8 19 200 21 (22 (23 (24 (25

©

Q42 What form(s) of rheumatism do you have?
There are several answers to this question.
Psoriatic Arthritis (1)

Temporal arteritis (2)
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Osteoarthritis (3)

Paget's Bone Disease (4)
Chondrocalcinosis (5)
Raynaud's Phenomenon (132)
Fibromyalgia (133)
Hypermobility (134)

Juvenile theumatism (JIA) (135)
Gout (136)

Lupus Erythematosus (137)
MCTD (138)

Mono-arthritis (139)
Myosotis (140)

Osteoporosis (141)
Palindrome rheumatism (142)
Reactive Arthritis (143)
Rheumatoid arthritis (144)
Sarcoidosis (145)
Scleroderma (140)

Muscular rheumatism (147)
Sjogren's syndrome (148)
Ankylosing Spondylitis / Axial Spondyloarthritis (149)
Forestier's disease (150)

Other, namely: (151)

Q43 When were you diagnosed with rheumatism?
Less than a year ago (1)
1-2 years ago (2)

3-5 years ago (3)

258



Appendices

6-10 years ago (4)
11-20 years ago (5)
Opver 20 years ago (6)

I don't know anymore (7)

Q44 When did you get your first theumatism complaints?
Well before diagnosis (one year or more) (4)
Around the diagnosis (5)
I had no complaints (6)

I don't know anymore (7)

Q45 Do you have any other chronic diseases?
Yes (1)
No (2)

Skip To: End of Block If Do you have any other chronic diseases? = No

Q46 What other chronic disease(s) do you have?

CLOSING

Q47 Are there any additional points about self-management that you would like to share
with us?

Q48 This is almost the end of the questionnaire. When you go to the next page, your data
will be sent. After that, you will be redirected to another website. Do you want to stay
informed about the research? Then leave your details there. If not, you can click away from
that page. Thank you for participating!
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REIS Dissemination channels

The survey was shared with the websites of the Dutch Arthritis Foundation
(ReumaNederland), the University of T'wente, The National Association of Rheumatic Care
Netherlands, Dutch rheumatic patient magazine (Reuma Magazine), the Dutch online care
newspaper (de Zorgkrant), The Dutch national association for people with lupus,
antiphospholipid syndrome, scleroderma, and mixed connective tissue disease (NVLE:
Dutch patient association for Sjogren's syndrome (NVSP), the Dutch association for
psoriasis (Psoriaris Vereniging Nederland), the Dutch association for Juvenile Rheumatism
Arthritis (Jeugdreuma Vereniging Nederland), the panel from Sint Maartenskliniek and
Radboudumec for patients to structurally participate in scientific research (STAP: Key to
active participation policy), among members of the citizen science community Citizenlab,
through flyers in the waiting rooms of the Sint Maartenskliniek Nijmegen, on LinkedIn, and

on personal social media accounts from the researchers.
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Appendix 4.2. Demographics

Category Subcategory N
Gender Female 228 (91.2 %)
Male 22 (8.8 %)
Age Mean 60
Range 1933-1999
No formal education 1
Primary education 3
Pre-vocational secondary education 29
Senior general secondaty education/pre-university 20
Fducational level education
Secondary vocational education 49
Higher professional education 103
University or doctorate 39
Other 6
Arthritis Psoriatic 20
Arteritis Temporalis 2
Arthrosis 148
Chondrocalcinosis 1
Raynaud’s phenomenon 26
Fibromyalgia 40
Hypermobility 23
Juvenile Idiopathic Arthritis 7
Gout 7
Reactive arthritis 2
Systematic Lupus Erythematosus 7
Type(s) of Rheumatic MCTD. 1
condition(s) Myositis . !
Osteoporosis 12
Palindromic rheumatism 2
Rheumatoid arthritis 94
Sarcoidosis 1
SCCH/SAPHO 1
Scleroderma/Systemic Sclerosis 8
Muscular rheumatism 11
Sjogren's syndrome 24
Bekhterev disease/ Axial spondylarthritis 6
Forestiet's disease 1
Tietze's disease 1
Other 2
Year(s) living with Less than a year ago 8
Rheumatic condition(s) 1-2 years ago 13
3-5 years ago 42
6-10 years ago 59
11-20 years ago 69
More than 20 years ago 56
I don’t remember 3
Comorbidities Yes 125
No 125
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Appendix 5.1 Full Survey [Translated to English]
COPD questionnaire-Self management

Dear participant,

Thank you for taking the time to fill in the questionnaire manually. We greatly appreciate the
effort you are making to achieve this! Once you have completed everything, you can send
the questionnaire in the enclosed return envelope to (this is already on the envelope):

[Name organisation]
attn. [name of researcher]
P.O. Box 310
[Postal code] [City]

You have been diagnosed with COPD, you are over 18 years old, and are interested in
participating in this study on self-management in COPD. Self-management means that
people use different actions or skills, or, for example, use tools. Consciously choosing not to
do something is also a form of self-management. All these ways of acting are called strategies.
So they are aimed at dealing with the symptoms and consequences of COPD so that you will
feel better. It is your own active participation in how to deal with your illness. These strategies
can be general, for example, to prevent deterioration, but also after a sudden increase or
worsening of symptoms ot problems (flare-up). Self-management is not just about 'doing it
yourself'. It is also about 'self-determination’. Many people go on self-examination to deal
with the consequences of COPD. That probably applies to you, too. With the knowledge
and experiences about what helped you and others with COPD — or not! - we help other
people in their search. Our research is not aimed at determining what always works for
people with COPD. We do want to learn from people what they do and what their
experiences are.

The questionnaire
In the questionnaire, we collect your experiences with certain activities, methods, tools, and
so on. So we call these strategies. The questionnaire consists of three parts:

1. TFirst, we ask you to briefly and concisely describe a number of strategies or
approaches that you have tried. These may be strategies that have worked, but also
those that have not worked. This is how we arrive at an overview of recommenders
and discouragers.

2. You then answer a number of in-depth questions for each strategy, making it even
clearer what the strategy entails.

3. We end the questionnaire with some information about yourself.

Completing the questionnaire will take about 20-30 minutes, but of course, it depends on
several factors. The questionnaire largely contains open questions. This means that you can
write down the answers yourself in the space provided. In this way, we gain better insight
into your considerations and experiences. So your detailed answers matter!
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Tips

We ask for an effort, and this may not always be feasible in your situation. We recommend
that you complete the questionnaire at a time when you have enough time and energy and
are in a quiet environment. You can then think calmly and fill in comfortably. Of course, you
are not obliged to participate. Only the questionnaires that are completed until the end are
included in the analysis.

RE-SAMPLE

This questionnaire is part of the European RE-SAMPLE project (No 965315). The goal of
RE-SAMPLE is to develop a technology that will support patients and caregivers. This
technology will help patients manage their COPD and other chronic conditions.

Personal data

The data is stored at Roessingh Research and Development. Your data is well protected. We
do not ask you for any traceable information. So: no names, no housing details, or data of
others. We think it is important to work openly. That is why we place the anonymized data
in an online repository; the paper versions are destroyed after digitization. This means that
other researchers can contact us to view this data and use it for scientific research or
education. We only give access if the scientific researchers have a suitable question. The
results of the study will be published in a scientific journal and, of course, also shared with
important organizations that work for and with people with COPD. If you want to be kept
informed of the research results, you can share your email address with us. This is stored
separately from your answers. If you have any questions about the research, you can contact
[name researcher] via [email address researchet]

To use your answers, we need your permission. Would you like to confirm the following
claims?

O I hereby declare that I have read the above information and I agree to participate
in this study.
O Tam 18 years or older and have a form of COPD

Part 1

This part of the questionnaire focuses on the self-management of your COPD. In the
following questions, you can name which strategies you want to share. The reason we
ask for short strategies first is to make brainstorming easier for you. In the next patt we
will go into more detail.

Three possible strategies have been chosen to avoid using excessive paper or burdening
you with a thick pack of paper. No doubt you have many more strategies. If you would
like to shate these with us, please contact us by email or letter, or leave your details at
the bottom of this document.

Self-management strategies are actions that you perform aimed at dealing with the COPD, complaints
and emotions yourself. Think, for example, of what you have done yourself to move forward, how yon
deal with the COPD and what approaches you have used for this.
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What self-management strategies do you use or have you used in the past? Describe the
strategy in no more than two or three words. Also, indicate whether it was a good or bad
experience.

These can be strategies that you have had good or bad experiences with. Think, for example, of aids,
information, mental health, exercise, and so on.

1

(1) 'This was a good/bad expetience (cross out what does not apply)
2

(2) 'This was a good/bad expetience (cross out what does not apply)
3

(3) This was a good/bad expetience (cross out what does not apply)

Part 2

You will now work out the chosen strategies. Write down the strategy from part 1

again. You don't have to answer all the questions if you don't want to.

Strategy 1:

Q1: What exactly did you do for strategy 12

QQ2: What was the reason you used strategy 17
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Q3: When did you do strategy 1?
Consider, for example, how your personal sitnation and/ or the situation of the COPD was: just diagnosed,
children, retirement, travel plans.

Q4: What are your experiences with strategy 17
Very negative
Mainly negative
Mostly positive

Very positive

Q5: What went well with the implementation of strategy 17

QG6: What made it possible to start with strategy 1? You only have to give an answer to the options
Yyou tick.
O Money/compensation (for example: "I had enongh money"), because

O  Time, (for exanmple: "' had enough time") because:

O  Support (for example: ""Someone conld help me") because:

O  Knowledge (for example, "I have read information’) because:

O Conditon-related (For example: "The COPD was/was not active') because:

O Emotonal/ Mental (For example: accepting the new situation) because:

Otherwise, because:

Q7: What went wrong with the implementation of strategy 17
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Q8: What made it difficult to start with strategy 1 with this strategy?
You only have to give an answer to the options you tick.

Money/compensation, (for example: "I had no money") because:

Time, (for exanple: "'l didn't have enongh time off*) because:

Support, (for exanmple: "No one conld help me") because:

Knowledge, (for example: "'l didn't really understand what to do") because:

Condition-related, (e.g, "The COPD was/was not active') because:

Emotional/Mental, (For example: an unexpected event in the family), because:

Otherwise, because:

QO: Is there anything else you would like to say about strategy 1?

Strategy 2:

Q1: What exactly did you do for strategy 2?
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QQ2: What was the reason you used strategy 27?

Q3: When did you do strategy 2?

Consider, for example, how your personal sitnation and/ or the situation of the COPD was: just diagnosed,
children, retirement, travel plans.

Q4: What are your experiences with strategy 27?
Very negative
Mainly negative
Mostly positive

Very positive

Q 5: What went well with the implementation of strategy 2?

QG6: What made it possible to start with strategy 2?
You only have to give an answer to the options you tick.
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Money/compensation (for exanmple: "I had enough money"), because

Time, (for example: "I had enongh time") because:

Supportt (for example: ""Someone conld help me"') because:

Knowledge (for exanmple, "'l have read information”) because:

Condition-related (For example: "The COPD was/ was not active”) because:

Emotonal/Mental (For example: accepting the new situation) because:

Otherwise, because:

Q7: What went wrong with the implementation of strategy 2?

Q8: What made it difficult to start with strategy 2 with this strategy?
You only have to give an answer to the options you tick.
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Money/compensation, (for example: "'l had no money") because:

Time, (for exanmple: "'l didn't have enongh time off*) because:

Suppott, (for example: "No one counld help me'"') because:

Knowledge (for exanple: "'l didn't really understand what to do'") because:

Condition-related (e.g., "The COPD was/ was not active”) because:

Emotional/Mental (For example: an unexpected event in the family), because:

Otherwise, because:
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Q9: Is there anything else you would like to say about strategy 2?

Strategy 3:

Q1: What exactly did you do for strategy 37

Q2: What was the reason you used strategy 37?

Q3: When did you do strategy 3?
Consider, for example, how your personal sitnation and/ or the situation of the COPD was: just diagnosed,
children, retirement, travel plans.

Q4: What are your experiences with strategy 372
Very negative
Mainly negative
Mostly positive

Very positive
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Q5: What went well with the implementation of strategy 3?

Q 6: What made it possible to start with strategy 37
You only have to give an answer to the options you tick.

Money/compensation (for example: "I had enough money"), because

Time, (for example: "I had enongh time") because:

Suppott (for example: ""Someone conld help me"') because:

Knowledge (for example, "'l have read information”) because:

Condition-related (For example: "The COPD was/ was not active”) because:

Emotional/Mental (For example: accepting the new situation) because:

Otherwise, because:

Q7: What went wrong with the implementation of strategy 3?
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QQ8: What made it difficult to start with strategy 3 with this strategy?
You only have to give an answer to the options you tick.

Money/compensation, (for example: "'l had no money") because:

Time, (for example: "'l didn't have enongh time off") because:

Supportt, (for exanple: "No one conld help me'') because:

Knowledge (for example: "I didn't really understand what to do'") because:

Condition-telated (eg, "The COPD was/was not active”) because:

Emotional/Mental (For example: an unexcpected event in the family), because:

Otherwise, because:

Q9: Is there anything else you would like to say about strategy 3?

Part 3

We now ask for some information about your personal situation.
We do this to get a good picture of the participants and whether we have reached a good cross-section of
peaple with COPD with our questionnaire.

Q1: What is your year of birth?

Q2: What is your gender?
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Male

Female
I'd rather not say
Other, namely:

The following four questions are asked because it provides an insight into the social
context of the person with COPD.
You can imagine that someone who lives alone may have to practice more self-management than if they

live together. This is may also the case if you live on the countryside, for example. All of this conld

have consequences for your self-management.

Q 3: What does your family situation look like?

I live alone
I live with a partner

I live with partner and child(ren)
I live with my child(ren)

I'd rather not say

Other, namely

Q4: What does your living environment look like?

I live in a remote area

I'live in a regular house in a neighbourhood (flat, terraced house, semi-detached
house, detached

I'live in a complex intended for a specific target group (senior flat, nursing home,
'name nursing home")

I'd rather not say

Other, namely

Q5: How would you describe your social life?

I am among people every day

I'm among people every other day

I am among people 1 or 2 times a week
I am mostly on my own

I'd rather not say

Other, namely

Q 6: What applies to you?
There are several possible answers.

I wotk for a fee

I do volunteer work
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I am a housewife/houschusband/caregiver

I have taken (early) retirement (AOW, VUT, FPU)

I am unemployed/looking for work (tegistered with the UWV-WERKbedrijf)
I am incapacitated for work (WAO, WAZ, WIA, Wajong, sickness benefit)

I have a social assistance benefit

I am in education/I am studying

I'd rather not say

Other, namely:

Q 7: What is your highest diploma?
The answer to this question makes it possible to investigate whether education plays a role in the self-
management of COPD.

No

Primary school/primary education

MAVO/ MULO/ domestic science school/ VBO
HAVO / HBS

VWO/ Atheneum/ Gymnasium

MBO/ MTS

HBO

WO or doctoral degree

I'd rather not say

Other, namely:

The following 3 questions may give an insight into cultural differences.

You can imagine that people from countries where, from their culture, ahways 3 generations live
together, deal differently with their self-management. For example, there may also be a difference
between how people deal with COPD (or look 1o a doctor, for example) when someone grew up in

a certain country.

Q8: What is your country of birth?

Q9: What is your mothet's country of birth?

Q10: What is your father's country of birth?
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Q11: How do you feel about your current financial situation?
This information says something about opportunities to buy or deploy self-management strategies that are
not free. It does not necessarily refer to the actual situation but to your feelings.

Indicate on a scale from 0 ("I am very worried") to 10 ("I am not worried at all").

0 1 2 3 4 5 6 7 8 9 10

Q12: What stage of COPD do you have?

GOLD stage 1
GOLD stage 2
GOLD stage 3
GOLD stage 4

I don't know

Q 14: When were you diagnosed with COPD?

Less than a year ago
1-2 years ago

3-5 years ago

6-10 years ago

11-20 years ago

More than 20 years ago
I don't know anymore

Q15: When did you get your first COPD symptoms?
(For excample: Shortness of breath, coughing, conghing up nucus, shortness of breath, fatigue, little nuscle
strength, weight change, efc.)

Well before diagnosis (one year or more)

Around the diagnosis

I had no complaints

I don’t know anymore
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The next two questions can make you feel like they are the same, this is not the
intention.

An excample: Y ou may have been diagnosed with COPD thwo years ago. Still, you feel very good at
the moment. This is your own opinion, not based on a medical specialist. At the same time, you
can worry now abont what will happen to you in 10 years.

Q 16: How do you assess your own health at the moment?
Rate this on a scale from 0 ("My health is very bad") to 10 ("My health is very good").

0 1 2 3 4 5 6 7 8 9 10

Q17: To what extent are you worried about your health at the moment?
Rate this on a scale from 0 ("I'm very worried") to 10 ("I'm not wortied at all").

0 1 2 3 4 5 6 7 8 9 10

QQ18: Do you have any other chronic diseases?

Yes
No

I'd rather not say

Q19: If so, what other chronic disease(s) do you haver

Cardiovascular disease

Diabetes

Osteoporosis

Depression and anxiety

Gastroesophageal reflux disease (GERD)

Sleep disorders

Hypertension (high blood pressure)

Weight loss and/or nutritional problems

Muscle weakness and sarcopenia

Rheumatoid arthritis or other autoimmune diseases
I'd rather not say

Other, namely:
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Q20: Are there any additional points about self-management that you would like to share
with us?

This is the end of the questionnaire. Thank you for participating! Would you like to stay
informed about the research or participate in follow-up research or if you want to share
more strategies with us? If so, leave your details here.

(0] Yes, I would like a summary of the research results
o Yes, you can contact me for follow-up research
(0] Yes, I want to share more strategies

Name:

Email:

Phone number (if you don't have an email):
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Appendix 5.2. Demographics

Category Subcategory N
Gender Woman 19
Male 13
Prefer not to say 1
Age Mean 70
Range 1938 -
1968
GOLD 2 9
GOLD 3 10
GOLD GOLD 4 11
Don’t know 5
Year(s) living with COPD Less than a year a go 1
1-2 years ago 4
3-5 years ago 6
6-10 years ago 7
11-20 years ago 7
More than 20 years ago 8
Comorbidities Yes 19
No 14
Social life I’'m among people daily 19
I’m among people every other day 1
I am among people once or twice a week 6
I’m mostly on my own 5
Prefer not to say 1
Other 1
Concerns about financial status Mean 6,75
Median 7
Range 0-10
Educational level Pre-vocational secondary education 8
Senior general secondaty education/pre- 4
university education
Secondary vocational education 8
Higher professional education 8
University or doctorate 1
Other 3
Prefer not to say 1
Cultural Own native country The Netherlands 33
background  Native country father ~ The Netherlands 30
Germany 1
Indonesia 1
Other 1
Native country The Netherlands 31
Mother Belgium 1
Other 1
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Appendix 6.1: Detailed Information of the Participatory Design
Process

Study round 2: Problem exploration

Time Subject Explanation Supplies

Fill in / Provide (online) IC before the start of the study

5 Introduction  Welcome and discuss today's goal. Briefly explain  IC, recordets,
min self-management and self-management support. PowerPoint
Then do a short introduction round. presentation

Note: After the introduction round, ask for

permission to start recording and start recording.

Start recording

20 Current Participants are asked to think about where and ~ Sticky notes,
min  situation when  they received support for self- pens
(general) management, and have them write this down on

a sticky note.

- What support have you received?

- When was this support (at what stage of the
disease)

- Who was involved?

Time schedule:

- 5-minute explanation

- 8 minutes to write down

- 12 minutes to discuss
10 Patient Explain that every disease goes through a Blank A3
min  journey number of phases that everyone who has this  sheets

disease recognises. Ask participants which phases

they would name for their COPD. Writing these

different phases on an A3 (1 phase per A3)

- Which phases would they categorise?

Possibly in case of low response:

Showing the patient journey and complementing

it.

- What is missing here? Is this recognizable? What
needs to change?
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10

min

20

min

20

min

min

Current
situation
(Patient
journey)

Desired

situation
(patient
journey)

Support

Closing

Then have the participants place the support (as
filled in for the current situation) in the different
phases.

If we now look at the ideal situation for self-
management suppott for COPD/ RMDs in the
different phases, what would it look like?

Note: Use the newly defined patient journey

(rewriting phases on paper) to which the

participants can stick sticky notes.

Let people name how they want to be offered

that support. They can place a number of

example cards with different shapes on the sticky

notes. There are also blank cards available on

which they can write something themselves.

- In what form would you like to see the support for
self-management?

Closing the session, naming next steps, and

thanking people for participating.

A3 with
patient
journey
phases,
empty A3 for
new/extra
phases, sticky
notes

Patient
journey
phases A3,
Empty A3 for
new/extra
phases, sticky
notes

Cards  with
support
forms  and

actors, blank

cards, and
tape
PowerPoint,
gifts
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Study round 3: Online survey- Translated to English

Dear healthcare provider, for a study into the self-management of chronic conditions, we are
looking for your opinion! With self-management, we mean all actions, actions, or behaviours aimed at
dealing with symptoms and consequences of the condition for the well-being and active participation of someone
with a chronic condition. Self-management is not just about 'doing it yourself'. It is also about
'self-determination’. This concept is not always known to everyone, and people with chronic
conditions often do their own research to see which self-management strategies suit them.
As a result, people often spend a very long time on their search before they can benefit from
the positive effects of self-management. We would like to support this process a little more.

After several studies on self-management from the patient's perspective, the next step is to
develop a solution from the patient to the healthcare provider, together with people with
chronic conditions. This includes sharing the insights and self-management strategies
obtained from the patients themselves, the experiences of the different phases during the
patient journey, moments in which they have needed self-management support, and more.
The next step is to give concrete shape to this solution. To be able to do this, we created a
short questionnaire so that we can also include your perspective, that of the healthcare
provider, in the development of this solution.

This is an anonymous questionnaire, and we do not ask you for any traceable information.
So: no names, no housing details, or data of others. Your data is well protected and is stored
at Roessingh Research and Development. The results of the study will be published in a
scientific journal.

If you have any questions about the study, please contact [name of researcher| at [email
researcher]

Q1

Yes, I hereby declare that I have read the above information and I agree to
participate in this study

Q2 Are you 18 years of age or older and working as a caregiver
Yes, I am 18 years or older and working as a caregiver

No, I am not 18 years of age or older and not a healthcare provider

Q3 What kind of caregiver are you?
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Q4 In which target group do you work?

Q5 The content of "the solution’ includes: sharing the insights and self-management strategies obtained from
the patients themselves, the experiences of the different phases during the patient journey, and moments in
which people with a chronic condition have needed self-management support.

Q6 What form would you prefer for the solution?
Information leaflet
Handbook
Video
Animation
Poster
Infographic
e-learning module

Other, namely

Q7 Where should this solution be available?
My organization's intranet
Online via a website
In my own possession

Other, namely

Q8 How much time do you want to spend going through the solution?
5 to 10 minutes
10 to 30 minutes
30 minutes or more

Other, namely
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Q9 What would you use this solution for?

To increase my knowledge
Preparing for a consultation
During a consultation

Other, namely

QPerceived usefulness I find this solution useful

Totally agree (1)
Agree (2)
Neutral (3)
Disagree (4)

Strongly disagree (5)

QIntention-to-use If this solution is available I would use this
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Study round 4: Solution preferences

Time

Subject

Explanation

Supplies

Fill in / Provide (online) IC before the statt of the study

5 min

Introduction

Welcome and discuss today's goal. Briefly
explain about self-management and self-
management support. Then do a short
introduction round.

Note: After the introduction round, ask for
permission to start recording and = start

recording.

IC, recorders,
PowerPoint

presentation

Start recording

5 min

Retrospect

Brief reflection of previous focus groups,
explaining what came out of them and what the

next SthS are.

Discuss today's goal: Today's goal is to come up
with concrete input for 'the solution' that we are
going to develop. In the following, we will first
talk about the content of the solution and then
discuss the form.

Ask if people agree with this.
Invite participants to name cragy ideas as well; video,

hologram.

PowerPoint

presentation

20

min

Content-
conveying

something

Give everyone Sticky notes.

Answer the following questions:

1. What are the signs that the doctor does not
understand/does not know what it is like to live
with COPD/RMDs

(for example, something you had to repeat a loi)

2. What do people not understand/know
because they do not have the disease?

3. What should we teach doctors/caregivers?

4. Is that enough to help you do self-

management or is more needed?

Sticky notes,

pens

20

min

Content-
Knowledge
studies

What knowledge is important from our previous
studies to share?

Create an accessible overview of the muost important
resulls of:

- Scoping review results

PowerPoint

Presentation
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- ualitative study survey results
Q y y

- Focus groups, phases, themes, etc.

10

min

Form- Open

What is the best form for the solution? [Open-

ended question]

- Invite participants to be as creative as possible; all
ideas are welcome. Giving people time to come up
with ideas for themselves first. Then grab a big

Slipchart and write down all the ideas.

Participants can: Name, write, draw, 'be creative'

PowerPoint
presentation
Flipchart or
A3 form

Form
examples
HCPs

Then several examples of forms that come from

the questionnaire of HCPs, and which were

mentioned the most:

- Video message, campaign, flyers, booklet,
manual, storytelling, etc.

Is there anything missing from the list we have

written down so far?

PowerPoint,
cards with
HCP ideas

10

min

Form-

priofitization

After the first ideas have been formed, the ideas
must be sorted. In other words, there must be a
concrete idea from this focus group that we can
work with. That's why it's important to prioritize
ideas during this next step.

The possible forms that are mentioned in the
first assignment need to be prioritized

- What will this idea look like in concrete
terms?

- How long should a healthcare provider
take to do it?

- When to use this with a healthcare
provider?

- What can be an advantage/disadvantage of
this idea?

- What is needed for this?

PowerPoint,
cards with
ideas

5 min

Closing

Room for other comments/questions, closing
the session, naming next steps, and thanking
people for participating.

PowerPoint,

presents
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Screenshots of Prototype V1

DE ZOEKTOCHT NAAR

ZELFMANAGEMENT

fmansgenmant
Zelfmanagement i het omgasn met symgtomen. behandelingen, fysicke, - sociale. on i
ematianels gevalgen en verandenngen i iemand's lovensstil Het is jouw eigen actiove |
deelname aan jouw gezondherd. Het gaat niet alleon over het ‘zelf doon’, maar ook over |
btz bepaten.

Mensan kunnen met aties of gebruen of

d gebruilc maken van hulpmiddelen, Het bewust kiozen om iets niet te doen, is |
ook cen vorm van zelfmansgement. Al deze mansren van handelen, noemen we
aanpakkon, 2o 2iin dus gericht op het cmgaan mot symptomen on gevalgen van jouw
sandoening zodat jij je beter gast voelen. Zelimanagement is een breed begrip en veel
woorbeelden van asnpskken zin te bedenken. spoden, wandelen, gezonde voeding.
hulpenidieten, en energie balans

nt 55 hoel persaontijc wat voor de gen helpt kan voor de andare juist niet |
werkien. Zotlmanagemant doe o et bnnen ddn dag, het s sen soektocht en door bet

uitproberen van verschitlende sangokdosn ervasr e wal wel of el voor fo weskt Dese |

relfmanagement ksart belpt = in dst proces. Met i een eerste stap richting -
Het holpt je, doar wan ean aantal vragen. stil to staan |

| b da dingan die ji belangri vind in j feven, Daarnasst helpt Tt een stap ta maken om |

zelfmanagement uit te vieren door doelen en acties op te stellpn.

| Hoa te gebruiken?

Kruis. eenst op pagina 2 de onderwerpen aan die je op dit moment in wilk vublen. Vid |
wendalgens op de pagina’s 3 t/m § de wagen in b de ondenwerpen die jo hebt aangekrsst.
Deze vragen helpen je om e bepalen wat op dit moment belangrijk woor je s Verwolgens |
Kijk Jo op pagina’s & en 7 naar zolimanagement en stel ¢ doslen on acties op om de.do |
omende periode aan G werken, Na het uithrobesen vin doze doelen kijk jeop oen toter |
moment terug. en vul je de terugblik vragen in

Hiet is 2an jou how jo oz kaart wilt tospassen: Je kunt hat voer jazelf gebinsken door stl te .
SEAN wat woor jou mlmm.xmmrpnanunmﬁmkmkukmww

MIJN ZELFMANAGEMENT KAART
i i alereerst ddondermerpéi aan die J I it vullen. D

muﬂl(vuueauuﬂln

mijn doelen, mijn acties en mijn

kaait to gubruiken tjdens je volgende consult met i D kaaet kan o

" uigangspunt i voor waar 5 et aver wiki hebben. Hoe je dure kaart ook gebsuikt. dit 5. |

o

Tig: Leren van anderen

Ben jo remnwigieng over wal andens  mansen  uligeprobeerd wooe. hun |

elimanagement? Ga dan nasar w000l on lees hier de mgmm wan twee |
naar et dagelifcie Leven van mensen met |

COPD en Reuma. LganmwgmMWmeemmujrmﬂ

genroboare. we kunnen geen.claims oo

Wil ji meser inforrmati ¥ tlon da video op A0k

285



@]

n]

b Mijn plezier
= Wat geelt mij energie of plezier?

O [® Mijn lichaam
+ Mo gaat het lichameliji mat mij?

+ Hoe gaat het mentaal met mij?

« Hovind het bet g ingen te (bt} + Ditheb Ik nodig om in batans te bijjven:
» Ditwil ik graag + it vind ik belangrik:
@ Mijn mentate gezondheid O [@ Mijn omgeving

* Hoe is mijn sociale leven?

* Dit vraagt op dit moment mijn aandacht:

* Op walke manieren voet ik mi gesteund door mijn omgaving?

= Ditvind i betangrijk: = Ditheb |k nodig:
[@ Mijn dagelijkse bezigheden  [@ Mijn zelfmanagement
« Wat doe ik dagelifks? * Wat doe ik al san zefmanagement?

* Zijn or onderdelen van mijn dagelijis leven die ik bouimlmpml:

+ Ditheb ik nodig:

= Walke kennis en hulpmiddeten heb ik nodig om dit te doon?

[@ Mijn verwachtingen & [ @ Mijn doelen

 Hoe e dhat ancle \gaan mat mijn s = Mowil de komende perlode grasg aan het
- if het b -—a‘-_-i,_r_qg,;ﬂ * Wannear is dit dost behaald?

+ Ditmoet it ¥ die ik
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Appendices

@ Mijn notities

& [@ Mijn acties

* Wat ga ik procies doen om mijn doel 1¢ behalen?

* Wannoer en voor hoolang ga k mign doal uitvoenn?

= ‘Als het nodig is, g8 & op de volgende manier hulp veagen;

& [@ Mijn terugblik (na___maanden)

* Na het ditvoesen van mijn zelf doel hab

= Wat ging e goed bij het uitvoeren van dit zelfmanagement doel?

* Wat kan ik de mwnumﬂm_d‘hw

ROESSINGH
RESEARCH
Ga naar www.asx.nl voor meer infermatle . DEVELOMNT
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Study round 5: Initial feedback

Time

Subject

Explanation

Supplies

Fill in / Provide (online) IC before the start of the study

5 min

Introduction

Welcome and discuss today's goal. Then do a

short introduction round.

Note: After the introduction round, ask for

permission to start recording and start recording,.

1C

recordets,

5

PowerPoint

presentation

Start recording

5 min

Retrospect

Brief reflection of previous focus groups,

explaining what came out of them.

Discuss today's goal: Today's goal is to give
feedback on the tool we developed. We will use
this feedback to design another version of the

prototype.

PowerPoint

presentation

10

min

Show the tool and explain its different parts

10

min

Feedback-

Content-

Explain that participant get a few minutes to write
their feedback about the content on sticky notes.
After a few minutes, the feedback will be
discussed plenary. (In case of online, let them
think first, use a slide with different notes on it.
The researcher will write down the feedback on
the sticky notes in the slide when discussing the
feedback plenary.)

Questions to ask: What do you think about the
content of the tool? Think, for example, about whether

something is missing, what you like, what you dislife

PowerPoint

Presentation

10

min

Feedback-

Form

Explain that participant get a few minutes to write
their feedback about the form on sticky notes.
After a few minutes, the feedback will be
discussed plenary. (In case of online, let them
think first, use a slide with different notes on it.
The researcher will write down the feedback on
the sticky notes in the slide when discussing the
feedback plenary.)

Questions to ask: What do you think about the
form of the tool? Think, for example, about the use of

colour, space to write down things, looks, etcetera.

PowerPoint

presentation
Flipchart or
A3 form
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5min  General

Are there any other comments about the tool that

we haven’t discussed so far?

PowerPoint,

Screenshots of Prototype V2

DE ZOEKTOCHT NAAR

ZELFMANAGEMENT

Zelfmanagement

Teifmanagemont is het omgaan met symptomen, andelngen, fysieke, sodale on
emationale gevolgen en veranderingen in iemand's lovensstid. Het s jouw sigen octieve
deelnamo azn jouw gezondheid. Hot gaat niet aliesn cvor hot “self doar’, maar ook ower
et ‘zelf bepalen

Menson kunaion met acties of qgebruiken of
bijvoorbeeld gebrulk maken van hulpmiddelen. Het bewust kiezen om iets niet te doen. is
G0k eon vorm van zelfmanagement. AL deze manenen van handelen, mm we
aangakken. Te zijn dus gericht op het omgaan met symptomen en

aandcening zodat § je beter gaat vosten. Zelf magcmnembwndbewlnonwel
woorbeelden wan sanpakken in te bedenken: sporten. wandelen, gezonde voeding.
TuAprigdelen, en energic balans.

Zetfmanagemnent it heel persconlijh: wat voor de een helpt kan voor de andere juist miet

wedken. Zelfmanagement doe je niet binnen dén dag, het |8 een coekiocht en door het

uitproberen van verschilende sanpakken erviar o wat wel of nist voor je workl Dene

seifmanagement kaart Relpt je in dat proces Het @5 cen eerste stap richting

selfmanagement. Het holpt jo. doar het beantwoarden van een sartsl vragen, sﬁ! be staan

h«dvd-mmdum belangrik vind in jir leven. Daarmasst helpt het een stap te maken om
it b0 v door dovlen on acties op e stellen

Hoa te gebeuiken?
Deze kaan bestast un drie verschillonda fases. In Fase 1 kruis j cerst onderwerpen aan die
2 op dit moment in wilt vullen. Vervolgens vul jo da vragen in b de ondarwerpon de je ;
hetit aargekruist. Deze wagon helpen jo om te bepaten wat op dit mansent belangrifk voor
#0 15 Fase 2 sted jo selfmanagement deslen on acties op om de komende periode aan te
wierken. Na hot witproberen von deze doslen bl je Pier in Fase 3 op tarug, en vl jo de
terughlik wagen in, Na het doodopen van oo fases kun [ weer staten met Faze 1.of
‘doongaan naar Fasy 2. Deze kaart kun je zen als een proces on kan o continus gebruiton.

Hat & 3an jou hos jo dezo kaset wilt toopasson: Je kunt het voor jezolf gobrukon dogr stil te
s vt voor ol Delangrijk &5 o waar ji an kan warken. 4 kunt ook cvenwegen deas
kaart te gebruiken tijdens je volgende consult met jo zorgvertener, De ingevulde kaart kan
dan cen uitgangsount zin voor waar j§ het over wilt hebben. Hoe e deze kaart ook
getiruikt. dit is joww proces naar a ligy

Tip: leren van anderen

Ben j& nicuwsgieng owsr wat andero menison uitgoprobeerd’ hebben vooe buin

m([rnan.wmem? Ga dan naar www XXXl m fees hier de resultaten van twee
g et dagelijkse leven van mensen met |

COPDcuRmml ket oo wumamﬂmmwmwzﬂfm

aeprobeard, wie kurinen geen claims doen over die effectiviteit van dise strategiedn.

Wil o mear informate over pelfmansgesnent? Kik dan de video o wew 20000 N

Doorlopende fases

Tidens de eerste fase (Voorberelding) ik je naar wat
betangrik voor je is. Allereerst kruis je de onderwerpen aan op
paging 4 die e graag will uitwerken. f mag zelf weten
‘herveel cndervwarpon jo aanknsst. Vervolgens vil j de viagen
die bij de asngeknists coderwerpen op pagina’s § tin 7 in.
Deze wragen zullen je helpen na te denken over wal e
marmenteel speelt in je leven, wat je belangrif vindt en wat je
nexig hebL

Tigdens cio tweede fase (Ultvoering] ga je acties en dosion
opstelien mdat je daadwerkelik een zelfmanagement aanpak
it witvosren. uhn-rwmwmm
te maken met i
mmwnwwmnmnmdagmhn
pakkan, b kurit o ook voor kitpon om self, bijvocrbenlsd mel
behulp wvan  gevenfiéerde  beonnen  [roats  Longfonds.

Tot siot ga je. na een zelf bepaalde tid, in de laatste fase

Kijleen naar ji doslen. Door de vragen
in deze fase in te vulien op pagina 11 blik je terug op wat er
ot ging, wat @r rt o goed ging. en wat je de voigende
keor anders kan doen: Dt geoft een mogelijiheid om risuwe
acties en doelen op te stellen en te loren van je uitgevaerde
etfmanagement aanpak, Je kunt aan de hand van je terugbiic
Wt Fieuwe dolen en acts cpstelien

. Orntlarwerpen die bivotebaeld nu belangritk voor fe sin kunnen
N ok doelen en RUEE KRN Verandersn Naar mate je orvaning op
selfmanagement annpak. Zo ken jo dus meerdore keran door de
vorschillonde fases foen Lopen

dant m
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Fase 1:

Voorbereiding

Instructie: Kriss aliereerst de onderwitrpen aan die jo in wilt vilen, -Kies:
Eijvoartesid cadenwipen die nu belangrik voor e Z80 of waar fo a0 wilt
witeken, fa kunt zoveel ondorwonmen aankriuisen als o zolf witt Vil veevoigens op
pagina's. 5 im 7 de vagen in die b de aangekiuiste onder

. O |@ Mijn plezier
MIJN ONDERWERPEN s sttt

O

= Ditwil ik graag:

O |@® Mijn mentale gezondheid
= Hos gast het mentaal met mi?

* Dit vraagt op dit moment mijn aandache:

- b i 1
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@ Mijn lichaam O |@ Mijn dagelijkse bezigheden

= Moe gat het lichamelijk met mig? * Wat dow ik dagedijks?

* Dit heb ik nodig om kn balans te blijven: * Zgn er ohderdeten van m

= Ditvind ik belangij voor mijn lichaam; = Dit heb ik nodig voor mijn Uagelukse heaghmn
@ Mijn omgeving O | @ Mijn zelf 15 htingen

+ Hoa ismijn sociale leven? = Wat dhoe ik 3t aan zelfmanagemeant?

* Op welke manieeen vool ik mij gesteund deor mijn omgeving? = Hoe verwacht ik dat zelfmanagement mij gaat helpen?

Fase 2:
Uitvoering

Instructie: Vit conerete doeljen) en Sctis in die passen bif di ondorwarpen die o
d, Je kunt ef voor KieDen om oo ingovulo acties on doslen. te
e zorgueriener u- o Z6lf dan de slag 1e gasn met bivoorbeeld
hulp van Dals en Longfonds|
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& [@ Mijn doelten)

+ Deknrende periode ga ik werken aan de volgende zelfmanagement doeifent:

* Wanneer is dit doelf 2ijn dege doeten behaald?

nfase 1 heb | [

& @ Mijn acties

* Welke acties kan ik uitvoeren om mijn doeilen) te behalen ?

= Wit ga ik precies doen? (bfvoorbeela: wannees woor hoe long?)

= Wat hab Ik nodig om mijn acties uit te kunnen voeren? foenk oon bulp, kenis)

& [ @ Mijn terugblik

* Wat 25N mijn ervaringen met het uitvoeren van mijn acties?

Fase 3:

Terugblik

Ingtructie: fa sen paricde van het wiveanen van scties bk jo terig. De viagen op
e volgends paging helpen jo te kiken naar wal je hebt berakt on wat @ andars:
kan doen. Je kunt eventueel na dere fase apnieuw beginpen met fase 1 of deor
naar fase 2,

Mijn notitles

=
@
[
=
&
g
3
£
4
g
£
=
£
]
H
3
2
&
4

* Wat ging ar nigt zo goed met het ultvoeran van mijn acties?

Ben ik £4n stap dichter gekomen bij mijn deelien?

Wit kan ik de volgende kbtr anders dogn;

+ oo gas ik mijn #cties on doellén) aan voor de volgende keer?
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ROESSINGH
B _ RESEARCH
Ga naar www.ooonl voor meer informatie DEVELO PMENT

Study round 6: Think-aloud test

Time Subject Explanation Supplies

Fill in / Provide (online) IC before the start of the study

5 Introduction  Welcome and discuss today's goal. 1C, recordert,
min Think-aloud: Removing mistakes and flyer
difficulties.

Start recording

Ask to go through the tool while thinking aloud.
While going throngh the map, I ask you to think alond. This includes reading out lond, saying out lond
what you are doing, or what you run into, or what you don't understand, for example.

5 Looking Questions to ask: Self-
min  back-First - What is your first impression of the map? management
impression - What do you think of the topics mentioned card
in the map?

What would you do differently? Are
you missing something?
- What do you think of the questions that are
asked?
Is something missing?/What do you
like?
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[Questions such as: This is what I need, this
is important to me? What would help you
more to convert something into a self-
management strategy?|

Form-
Practical

If we look at the practical side:

What do you think of the shape of the
card?

Is the explanation clear?

Is there enough space to write?

What would you do differently?

Would you like to fill this in online or on
paper?

How should we offer this? Where should it
be available?

Self-
management
card

Form -
Layout

If we look at the layout:

What do you think of it?

What do you think of the use of colour?
Is it clear that the three colours are three
phases?

Is something missing/should something be
done differently?

Self-
management
card

min

Closing

Room for other comments/questions, closing
the session, naming next steps, and thanking for
participation.

PowerPoint,
presents
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Screenshots of Prototype V3

DE ZOEKTOCHT NAAR
ZELFMANAGEMENT

Zelimanagement s het omgasn met symptomen, behandelingen, fysike. socise
en emoticaete gevoigen en verandéningen i lemand's levensstil, Het s jouw
slgen pctieve doslname aan jouw gezondheid. Hot gaat riet alesn aver bt zeff
doen’. maar ook ower het ‘zeif bopalen

Je kunt verschillende acties of vaardigheden gebruiken of gebrulk maken van
Pulpenigdelon, HIt bewust Kigzen om its mel te doon, i ook ‘een veem van

Al deze Wi Ze zijn gorkcht op het
omgaan met symptomen en gevolgen van fouw sandeening sodat fij jo beter
paat voelen. Het s eon brsed begrin en vl woorbeelden ziin t bedenken.

bipocrtesid
Bozonde vooding
Sparten Mindfulness
Medicatio Wandelen
Hirlpmiddelen informatie foeken

Energie verdeling Alternatieve medicatie

Vooding en supplementen

Zolfmanagement ks heol parsconly wak voor te eon helpt kan voor de ander juist
niet werken. Jo doet het dan ook niet binnen één dag, het is een roektocht en door
het uitproberen orvas jo wat wel of nigt voor jo werkt. Deze 2elimanasgement reds
hedpt je in dat proces. Het is eon eerste stap richting zelfmanagement.

TIP:

Leer van anderen

I
Ll

Wil e meer informatie over selfmanagement of ben jo renwsgieng wat ander
merden self hebben uitpeprobecrd? Kijk dan voordat je san deze “zelfmanagement
reis” begint. ap wiww XXX X nl voor meer infarmatie
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Hoe te gebruiken?

Het is san jou hoe je dit boekje wilt tospassen:

Jo kunt het wvoor pezell gebruken
dior §Hl to $Ean WAk voor jou
belongrife fo en waar je aon witl
werkin. o kunt er voor kezen om
2elf, bipvoorbesid met behulp van
gecontrobeerde  beonnen  fzoals
Longfonds. reumahlederiand). do
opgestelde dosten uit te voeren,

Jo kynt ook guerivegen dezn kaart
e gobeuden tydens je volgende
consull met e sorgveriener. De
Ingevalde kast ksn  dan. en
uigangspurt oin voor wasar jij het
over wilt hebben

De drie fases

Dit bookje bestaat uit dric fases:

Als corsto kijk jo naar wat § belangrijk vind, Er zijn 2es onderwerpen

dtpkmtumrkmmunnlwmguwdmm&mn
geving, min dogelikss & mijn 7

Hoe je deze koart ook gebruks, dit is jouw proces noar relfmanagement. en de keuze
!

tige dus b3 jou

Tigiens e twoeds fase ga jo acties en dostan opstellen 2odat jo

een arpak k

e agement kasrt 8is een [dDres: e kan ders Kaart 1o vask
sn:inulkl:n als je wilt. Onderwerpen die bivoorbeeld nu belangriik voor jo zijn
ury wibraficlaron v Hid, o0 0ok doplon on Sulies kunmen werandenen.

Tet siot ga pe. na con 20l bepaalde tid. kiken nasr jo cpgustelde
doelen. Hier biik jo torug op wat e goed ging. wat er et 7o gosd
‘ging. en wat je de volgende keer anders kan doen.

. Fase 1:
Dit ben ik

Instructia: Kruis de onderwiipen 3an dig jo In will vullen. Kies bivocrboeld
onderwenpen dhe nu belangrig voor je 2in of waar & san wilt werken. Je kunt
roveel onderwenpen sankruisen sls jo 2elf wilt Vil vervelgens de vragen in de b
de sangekruiste ondenwerpen horen
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- O @ Mijn plezier
MIJN.DNDERWERPEN N . = Wat geeft mij energie of pleder?

* Ik vind het belangeijk om e valgende dingen te (biiven) dogn:

O

= Haw kan [k ervaar zorgen dat ik Biijf doen wat mi plezior geeft?

o bMUn gevoelens

* Hosgaat het met mijn gevoeiens?

= Dit heb Ik nodig om in balans te blijven:

= Wat zou ik graag willen en ki i
B nd
O |@ Mijn lichaam 01 |@ Mijn dagelijkse bezigheden
 Hoe gaar hist Uehametijk met mij? « Wat doe ik dagell|ks?
= Dt vraagt op dit mament mifn aandacht; = Wat zou Ik beter kuninen doen?
. mij 134 g e laten voslen?
- o l. Mijn verwachtingen
= Wat doeik al aan zetfmanagement?
O [@ Miin omgeving
L sociale i ig -
Al g sk = Wat gaat er goed?
B doen do monsen ij heen ?
i s e woor i = Wat gaat or nog niet 2o goed en waar wil ik graag aan werken?
« Zijpver dingen die ik zetf kan en wil veranderen aan mijn omgeving?
-3 -]
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& [@ Mijn doelten)

+ De komende pericde ga ik werken aan de volgende zelfmanagement doelion):

@’ L 1% ijn acties

el acties kan ik witve

4n doelicn) te behalen ?

Wat hib ik nadig om

0 acties Uit te kuunnen voeren? (denk aan hutp, informatie)

298

Fase 2:
Dit ga ik doen

Instructies Vul concrete doeljen] en acties in die passen bij de ondenvemen die
s 1 hetit ingevuld




Appendices

& [@ Mijn terugblik

= Wat ging er goed met het uitvoeren wan mijn acties?

3 gekomen bij

Fase 3: d — e
Dit heb ik gedaan

+ Wat meiet er de volgande keer gebeuren om het doel te behaten?

* Hba pas i mijn acties en doetlen] san voor de volgende kear?

ies Mo i wan het uitvoenen acties. bik je terug. Dw vragen op
de volgende paging helpen je te kiken naar wat je hebt beretkt on wat je anders " -
kan doen.

Mijn notitles

ROESSINGH
) ; RESEARCH
Ga naar www.ooounl voor meer Informatie DEVELOPMENT
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Study round 7- Evaluation Form- Translated to English

Feedback form "My self-management card":

Name:

Date of completion:

Citcle what applies: COPD / Rheumatism

These are my first impressions of the booklet:

This is what I liked about the booklet/ I liked while filling it in:
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I found this unclear/ the following problems/questions/difficulties emerged:

This is what I missed while filling in/looking at the questions:

Can this card help you take a step towards self-management?
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This is what I thought of the layout, layout, and practical side of the booklet:

Check the box that applies to you:

302

1.

I find this self-management journey useful for a first step towards self-

management:

OO00O0O0

Totally agree
Agree

Neutral

Disagree
Strongly disagree

This self-management journey is easy to use

OO00O0O0

Totally agree
Agree

Neutral

Disagree
Strongly disagree

If this self-management journey is available, I would use it:

OO00O0O0

Totally agree
Agree

Neutral

Disagree
Strongly disagree




Appendices

Other comments/feedback

Would you like to receive your completed 'self-management journey' back home at the end
of your studies?

O Yes
O No
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Appendix 6.2: Prototype V4 [Translated to English]
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THE JOURNEY TO

SELF-MANAGEMENT

Self-management involves dealing with symptoms, treatments, physical, social,
and emotional consequences, and changes in one's lifestyle. It is your own active
participation in your health. It is not only about “doing it yourself,” but also about
“deciding for yourself."

You can use various actions or skills, or make use of aids. Consciously choosing
not to do something is also a form of self-management. We refer to all these
methods as strategies. They are aimed at dealing with the symptoms and
consequences of your condition so that you feel better. Self-management is a
broad concept, and it must suit your own needs. There are many examples of self-
management:

Healthy eating

Physical Activity Mindfulness

Medication Walking

Aids Searching Information

Energy distribution Alternative medicine

Nutrition and supplements

Self-management is very personal: what helps one person may not work for another.
It is not something you can achieve in a day; it is a journey of discovery, and by trying
things out, you will learn what works for you and what does not. This self-
management guide will help you in that process. It is a first step toward self-
management.
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TIP:

Learn from others

Would you like more information about self-management, or are you curious about
what others have tried? Before you start this self-management guide, wsnt
www.rrd.nl/selfmanagement for more information.
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How to use?

It is up to you how you want to use this guide:

You can use the guide for yourself
by reflecting on what is important
to you and what you want to work
on. You can choose to implement
the goals you have set for yourself,
for example, with the help of
information  sources (such as
Longfonds, Reuma Nederland).

You may also consider using this
guide during your next consultation
with your healthcare professional.
The filled-in guide can then serve
as a starting point for what you
want to discuss.

However you use this guide, this is your journey toward self-management, so the
choice is yours!

Consider “my self-management guide” as a process. You can use this guide as
often as you wish. Topics that are important to you now, for example, may change
over time, and goals and actions may also change.
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The three phases

This guide consists of three phases:

Phase 1:
This is me

First, consider what is important to you at this moment. There are
six categories that you can explore: my enjoyment, my feelings, my
body, my environment, my daily activities, and my expectations.

During the second phase, you will formulate actions and goals so
you can implement a self-management approach.

Finally, after a certain period of time, you will reflect on the goals
you set. Here, you look back on what went well, what didn't go so
well, and what you can do differently next time.
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Phase 1:
This is me

Instruction: Check the categories you want to fill in. For example, choose topics
that are important to you right now or that you want to work on. You can check as:
many topics as you want. Then fill in the questions that correspond with the
categories you checked.

311




MY.CATEGORIES

O
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@ My enjoyment

» What gives me energy or joy?

» | think it is important to (continue to) do the following things:

* How can | ensure that | continue to do what brings me joy?
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O | @ My feelings Ry

* How do | feel?

» This is what | need for my feelings:

= What would | like to do and be able to do to feel (even) better?
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@ My body Ry

* How am | doing physically?

= This is currently demanding my attention:

= What can | do to feel (even) better physically?
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O | @ My environment

* How is my social life?

» What do the people around me do for me?

« Are there things | want to and can change about my environment?
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Date:

@ My daily activities
* What do | do every day?

» | would like to (continue to) do this every day:

« What could | do (even) better?

10
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@ My expectations

» What am | already doing in terms of self-management?

» What going well?

* What is not going so well, and what would | like to work on?

11
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This is what | will do

Instruction: Enter specific goals and actions that match the categories you
entered in Phase 1. An example of a goal could be: Over the next 6 weeks, [ will
meditate once a week to achieve greater peace of mind. Appropriate actions
could be: | will first look online for easy ways to meditate. Then | will mark the
days in my calendar when | will do this.



Appendices

o

@ My goal(s)

= In the coming period, | will be working on the following self-management goal(s):

@ My actions

= What actions can | take to achieve my goal(s)?

* What do | need to be able try out my actions?
(think of help or information)

12
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Instruction: After a period of trying out actions, you reflect on them. The
questions on the next page help you look back on what you have achieved already
and what you could do differently the next time.
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o

@ My reflection

s What went well with trying out my actions?

* What didn't go so well when trying out my actions?

« Have | gotten any closer to my goal(s)?

13
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@ My reflection

* What do | need to do the next time to achieve the goal?

* How do | adjust my actions and goal(s) for next time?

14
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My notes

15
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Appendix 7.1. Script for campaign — Translated to English

Video 1: for healthcare professionals

Title Self-management from the patient perspective for healthcare
professionals
Duration 3-5 minutes
Information  Target group: Healthcare Professionals
Goal: To give caregivers insight into the fact that self-management is
more than taking medication or physical activities
Scene Shots Text/voice-over
Opening Opening shot with changing VO: Self-management is much
images of someone/people who more than taking medication.
are performing self-management
strategies  (walking, medication,
nutrition)
Self- 2D animation that shows different Research has shown that people
management categories of self-management actually do a lot more for their
explained strategies self-management in their daily
lives than is known
Interview 1 Interview 1 with a person with a  Interview questions:
chronic condition. The interview )
is held in the living room of the a) Can you tell wus something about
person or at a similar place that Jo#Se)?
portrays the home of a person. b) What does self-management mean fo
Possibly with shots in between of Jou?
dall}f l.1fe/ activities, but t.he 0 What do you do about self
interview answers are still heard ,
management (apart from the doctors
throughout the shots .
recommendations?)
d) Do you notice a difference by
performing self-management?
e) Is there anything about  self-
management that is often forgotten?
1) What do you think is important fo
gve doctors?
Interview 2 Interview 2 with a person with a @) Can you tell us something abont

chronic condition. The interview
is held in the living room of the

yourself?
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person or at a similar place that
portrays the home of a person.

Possibly with shots in between of
daily life/activides, but the
interview answets are still heard
throughout the shots

b) What does self-management mean to
you?

¢) What do you do abont self-
management (apart from the doctors'
recommendations?)

d) Do you notice a difference by
performing self-management?

e) Is there anything abont  self-
management that is often forgotten?

) [flm for doctors] What do you think

is important to teach doctors?

Tips from the
patient

Tips from people with chronic
conditions to healthcare
professionals. Quick montage of
quotes during shots of self-
management. Each quote is read
aloud by a different voice.

VO: [For example],

- Ask what is important to
the patient

- See me as a human being,
not as a diagnosis

- [to be filled in by people with
chronic conditions]

- [to be filled in by people with
chronic conditions]

VO: "Self-management arises in
the space between care and trust.
Give that space. Listen, ask
questions, and work together with
the real expert: the person with
the chronic condition."

Closing

2D intermediate page with logo,
website, and Call-to-action

VO: "Would you like to know
more about which self-
management or strategies people
with chronic conditions perform
in their daily lives? Or would you
like to know more about how you

can  support  holistic  self-
management during your
consultations? Please visit

[website] for more information.
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Video 2: For people with chronic conditions

Title Self-management from the patient perspective

Duration 3-5 minutes

Information Style and tone: Warm, calm, while preventing the use of medical
language.

Subtle background music & Subtitles to increase accessibility

Target audience: People with chronic conditions who have just
received a diagnosis, and or do not know what self-management entails
or why it is important.

Scene Shots Text/voice-over

Opening Opening shot with changing VO: Self-management is much

images of someone/people who mote than taking medication
are  doing  self-management
(walking, medication, nutrition)
Show  recognizable  images:
someone using a calendar,
checking an app, taking a walk,
preparing food.

Explanation 2D animation that shows VO: Self-management means:
different categories of self- learning to deal with your
management strategies. Explain, condition in a way that suits your
understandably,  what  self- life. It's not just about medication,
management is. but also about making choices in

your daily life. What do you eat?
How do you move? How do you
feel mentally?"

It's about taking an active role in
your health. There are so many
things you can do yourself."
Research has shown that people
with chronic conditions actually
do a lot more for their self-
management in their daily lives
than is known.

Interview 1 Interview 1 with a person with a Interview with a 'living room

chronic condition. The interview
is held in the living room of the

atmosphere":
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person or at a similar place that
portrays the home of a person.

Possibly with shots in between of
daily life/activides, but the
interview answers are still heard
throughout the shots

a) Can you tell us something about
yourself?

b) What does self-management mean to
yon?

¢) What do you do about self
management (outside the
recommendations of the doctors? which
may be recognizable to others?)

d) Do you notice a difference by
performing  self-management? W hat
exactly do you notice?

e) Is there anything about  self-
management that is often forgotten?

b) What do you think is important to
give to patients who do not know about
self-management or are just starting to
self-manage

Interview

Interview 2 with a person with a
chronic condition. The interview
is held in the living room of the
person or at a similar place that
portrays the home of a person.

Possibly with shots in between of
daily life/activides, but the
interview answers are still heard
throughout the shots

a) Can you tell us something about
yourself?

b) What does self-management mean to
yon?

¢) What do yon do about self-
management (outside the
recommendations of the doctors? which
may be recognizable to others?)

d) Do you notice a difference by
performing  self-management? W hat
exactly do you notice?

e) Is there anything about  self-
management that is often forgotten?

b) What do you think is important to
give to patients who do not know about
self-management or are just starting to
self-manage

Tips from
patients

Tips from people with chronic
conditions to people with chronic
conditions: Quick montage of
quotes during images of self-
management

VO: [For example]

- Think about what is
important to yon
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- Self-management is step-by-
step. Start small. Find what
suits you."

- [To be filled in by people
with chronic conditions]

- To be filled in by people with

chronic conditions]

Closing 2D intermediate page with logo, VO: "Do you want to know more
website, and Call-to-action about self-management, or do you
want to take a first step towards
self-management by using the self-
management guide? Visit [website]
for more information."
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Summary

The prevalence of people with chronic conditions, such as Chronic Obstructive
Pulmonary Disease (COPD) and Rheumatic and Musculoskeletal diseases (RMDs), is
steadily increasing. At the same time, healthcare is facing a scatcity of healthcare
professionals (HCPs), resulting in extremely long waiting lists and limited time for HCPs
to treat patients. A possible solution to meet the increasing demands now and in the
future is to adopt a proactive healthcare system. To achieve this shift to proactive
healthcare, it is essential that people with chronic conditions are empowered to become
active partners in their patient journey and supported to engage in self-management.
Although a body of literature about self-management is available, this mostly focuses on
self-management from a clinical perspective (e.g., taking medication). However, little is
known about the patient perspective of self-management. This perspective is extremely
important as people with chronic conditions need to perform self-management, most of
the time, by themselves at home and outside the clinical setting. Therefore, it is
important to shed light on their needs, wishes, and efforts by involving them in our

research through Patient Engagement (PE).

This thesis aimed to increase our understanding of self-management from a patient
perspective and, by engaging people with chronic conditions, identify how the self-
management of people with COPD and RMDs can be supported. This aim is achieved

through answering the three research questions stated in Chapter 1.
Part I: The current body of knowledge in healthcare practice and literature

In Chapter 2, the current healthcare practice for self-management was explored by
developing a Pan-European service model for a self-management eHealth intervention
for COPD in three countries (Estonia, Italy, and the Netherlands). We first showcased
how the method of service modelling can be used for such interventions and revealed
that a service model shapes, along with the dynamic practice. Furthermore, we also
identified that not all people with chronic conditions are ready to take an active role in
their care, nor are all HCPs ready to let go of their responsibility and control. However,
empowerment and shifting (guided) responsibility are crucial to support one’s self-
management. Therefore, this paper indicates a current gap, namely that current practice

isn’t fully ready to support self-management.

In Chapter 3, a scoping review was performed to investigate the current body of
knowledge of eHealth self-management interventions for people with COPD. This
review investigated the current literature by describing different components: the

functionality, modality, technology readiness level (TRL), underlying theories of the
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technology, positive health dimensions addressed, target population characteristics, self-
management processes, and behaviour change techniques (BCTs). We found that most
eHealth self-management interventions support the physical aspect (e.g., self-
monitoring), and other aspects (e.g., psychological resources) are underrepresented.
Besides, we also identified that often a subgroup of people with COPD is included in
studies (e.g., those with (digital) literacy). Thereby, excluding a group of people who may
need the self-management support the most. These results indicate a gap in the current
literature about self-management eHealth interventions for COPD, as they focus on the

physical domain, and other dimensions (such as participation) are underrepresented.
Part 1I: The current self-management strategies from a patient perspective

Chapter 4 investigated the self-management strategies that people with RMDs apply in
their daily lives. In total, 250 survey responses were collected, consisting of 1305
strategies and 669 elaborations. This showed that people with RMDs already do a lot for
their self-management. Also, diverse self-management strategies were employed. For
example, strategies in the categories nutrition and supplements, energy distribution, and
participation were mentioned. Motivations to start a self-management strategy derived
from the bodily functioning category, indicating that, for example, experiencing
symptoms might be the first reason to perform self-management. Showcasing that in
this study, people with RMDs are intrinsically motivated to improve their situation and
take responsibility for their condition by applying different self-management strategies,
and, through trial and error, experiencing what works best for them to become active

participants in their care.

Chapter 5 investigated the self-management strategies in the daily lives of people with
COPD by utilizing the same survey used in Chapter 4. However, in this study, we also
explored additional ways to disseminate and collect data with the aim of increasing
response rates. In addition, we also investigated whether the data analysis instrument
used for people with RMDs could be applied to the COPD population. Results showed
that people with COPD also perform diverse self-management strategies. All strategies
petrformed could be easily categorised using the self-management model developed in
Chapter 4. This suggests that self-management might be disease-generic rather than
disease-specific. The passive approaches (e.g., people needing to sign up themselves to
participate) used, aiming to increase response rates, were not sufficient. This study
showed that people with COPD currently perform diverse self-management strategies

in their daily lives. These efforts may not always be visible in the clinical setting, as these
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are often initiated by one’s own search journey and thus are usually additional to standard
HCP advice.

Part II1: The future perspective of self-management support

Chapter 6 identified the problems of current practice and the needs of people with
chronic conditions towards self-management support. Furthermore, through a
participatory design process, consisting of 3 phases (Exploration, Iterative Design, and
Final Evaluation) with 7 study rounds, a self-management support guide was developed.
In total, 40 people (with COPD, RMDs, or HCPs) participated in the design process.
This study showed that participants experienced a lack of self-management support (e.g.,
missing information) in practice. The self-management support guide aims to support
people with chronic conditions in their self-management journey by providing them with
information and letting them fill in several questions to holistic self-management
categories. The guide enables making the first step towards self-management and can be

tailored to the specific needs of each person.

Chapter 7 synthesizes the findings of the various chapters and answers the three
research questions formulated in Chapter 1. First, we discuss the current literature and
healthcare practice. Second, the self-management strategies of people with RMDs and
COPD are discussed. Third, the future perspective for self-management was addressed
and, four recommendations for this future perspective were summarized: 1) Engage
people with chronic conditions in the different phases of research, 2) Create space for
people with chronic conditions to take responsibility for their own health, 3) Consider
self-management strategies that are disease-generic instead of focusing on disease-
specific, and 4) Make self-management strategies inclusive by increasing efforts to reach
the underrepresented population. Finally, we reflected on the involvement of people
within this dissertation by mapping our engagement to the involvement matrix and
shared our lessons learned. These lessons learned were 1) Patient Engagement entails
balancing the need for inclusivity while keeping the safety, burden, and potential benefits
for the patient partners in mind, 2) Patient Engagement goes beyond collecting relevant
and impactful data: It is about building a community, 3) Relationship building is crucial
for Patient Engagement, and Patient Partners should be continuously valued, 4)
Approaches for Patient Engagement should be active: They should be organized to be
highly accessible and easy to step into at any time, 5) Flexibility is a key component of
Patient Engagement: account for sufficient time for every step, as plans might need to

change, 6) Patient Engagement is not a one-time data collection: It does not stop at the
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end of your study and entails keeping people in the loop (e.g., by providing information
and research summaries), 7) The researcher should adapt to the availability of the patient
partner, not the other way around, and 8) Opportunities must be investigated to increase
involvement (e.g., give something back, co-author on papers, participation in

conferences). This chapter ends with some concluding words.
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Samenvatting

De prevalentie van mensen met chronische aandoeningen, zoals chronische obstructieve
longziekte (COPD) en reumatische en musculoskeletale aandoeningen (RMD's), neemt
gestaag toe. Tegelijkertiild kampt de gezondheidszorg met een tekort aan
zorgprofessionals, wat resulteert in extreem lange wachtlijsten en een beperkte tijd voor
zorgprofessionals om hun patiénten te behandelen. Een mogelijke oplossing om nu en
in de toeckomst aan de toenemende vraag te voldoen, is het aannemen van een proactief
zorgsysteem. Om deze overgang naar proactieve gezondheidszorg te bereiken, is het
essentieel dat mensen met chronische aandoeningen in staat worden gesteld om actieve
partners te worden in hun zorg en worden ondersteund om zelfmanagement uit te
voeren. Hoewel er literatuur over zelfmanagement beschikbaar is, richt deze zich vooral
op zelfmanagement vanuit het klinische perspectief (bijvoorbeeld het nemen van
medicatie). Er is echter weinig bekend over het perspectief van zelfmanagement vanuit
de patiént. Dit perspectief is uiterst belangrijk omdat mensen met chronische
aandoeningen meestal zelf hun zelfmanagement moeten uitvoeren, zowel thuis als
buiten de klinische setting. Daarom is het belangrijk om hun behoeften, wensen en
inspanningen voor zelfmanagement te belichten door hen via patiéntparticipatie (PE) bij

ons onderzoek te betrekken.

Deze dissertatic had als doel ons begtip van zelfmanagement vanuit het perspectief van
de patiént te vergroten en, door mensen met chronische aandoeningen te betrekken, te
identificeren hoe het zelfmanagement van mensen met COPD en RMD's ondersteund
kan worden. Dit doel wordt bereikt door het beantwoorden van de drie

onderzocksvragen die in hoofdstuk 1 zijn opgesteld.
Deel I: De huidige kennisbasis in de gezondheidszorgpraktijk en literatuur

In hoofdstuk 2 werd de huidige gezondheidszorgpraktijk voor zelfmanagement
onderzocht door een pan-Europees servicemodel te ontwikkelen voor een eHealth
zelfmanagement interventie voor COPD in drie landen (Estland, Italié¢ en Nederland).
We toonden eerst aan hoe de methode van servicemodellering voor dergelijke
interventies kan worden gebruikt en toonden aan dat een service model zich samen met
de dynamische praktijk vormt. Bovendien hebben we vastgesteld dat niet alle mensen
met chronische aandoeningen klaar zijn om een actieve rol in hun zorg te nemen, en dat
niet alle zorgverleners bereid zijn hun verantwoordelijkheid en controle los te laten.
Empowerment en (geleide) verantwoordelijkheid zijn echter cruciaal om het
zelfmanagement te ondersteunen. Daarom wijst dit artikel op een hiaat, namelijk dat de

huidige praktijk nog niet volledig klaar is om zelfmanagement te ondersteunen.
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In hoofdstuk 3 werd een scoping review uitgevoerd om de huidige kennis van eHealth
zelfmanagement interventies voor mensen met COPD te onderzoeken. Deze review
onderzocht de huidige literatuur door verschillende componenten te beschrijven: de
functionaliteit, modaliteit, Technology Readiness Level (TRL), ondetliggende theorieén
over de technologie, positieve gezondheidsdimensies die worden behandeld, kenmerken
van de populatie, zelfmanagementprocessen en gedragsveranderingstechnieken (BCT's).
We ontdekten dat de meeste eHealth zelfmanagement interventies het fysicke aspect
ondersteunen (bijv. zelfmonitoring) en andere aspecten (bijv. psychologische middelen)
ondervertegenwoordigd zijn. Daarnaast hebben we ook vastgesteld dat vaak een
subgroep van mensen met COPD in studies wordt geincludeerd (bijvoorbeeld mensen
met (digitale) geletterdheid). Daardoor wordt een groep mensen uitgesloten die mogelijk
het meest behoefte hebben aan zelfmanagement. Deze resultaten wijzen op een gebrek
aan kennis in de huidige literatuur over zelfmanagement eHealth-interventies voor
COPD, omdat ze zich richten op het fysieke domein en andere dimensies (zoals

participatic) ondervertegenwoordigd zijn.
Deel II: De huidige zelfmanagementstrategieén vanuit bet patiéniperspectief

Hoofdstuk 4 onderzocht de zelfmanagementstrategieén die mensen met RMD's
dagelijks toepassen. In totaal werden 250 vragenlijst-antwoorden verzameld, bestaande
uit 1305 strategieén en 669 verdiepingen. Dit liet zien dat mensen met RMD's al veel
doen voor hun zelfmanagement. Ook werden diverse zelfmanagementstrategicén
toegepast. Zo werden strategieén onder andere genoemd in de categorieén voeding en
supplementen, energieverdeling en participatic. Motivaties om een zelfmanagement-
strategic te starten waren afgeleid van de categorie lichamelijke functies, wat aangeeft dat
bijvoorbeeld het ervaren van symptomen de eerste reden kan zijn om zelfmanagement
toe te passen. Hieruit blijkt dat mensen met RMD's in deze studie intrinsiek gemotiveerd
zijn om hun situatic te verbeteren en verantwoordelijkheid te nemen voor hun
aandoening door verschillende zelfmanagementstrategicén toe te passen en door trial-

and-error te ervaren wat het beste werkt om actieve deelnemers van hun zorg te worden.

Hoofdstuk 5 onderzocht de zelfmanagementstrategieén in het dagelijks leven van
mensen met COPD door gebruik te maken van dezelfde vragenlijst als in hootdstuk 4.
In deze studie hebben we echter ook naar aanvullende manieren gekeken om de
vragenlijst te verspreiden en te verzamelen met als doel het aantal responspercentages te
verhogen. Daarnaast onderzochten we ook of het data-analyse instrument dat werd

gebruikt voor mensen met RMD's toegepast kan worden op de COPD-populatie. De
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resultaten toonden aan dat mensen met COPD ook diverse zelfmanagementstrategieén
toepassen. Alle uitgevoerde strategieén kunnen eenvoudig worden gecategoriseerd met
het zelfmanagementmodel dat in hoofdstuk 4 is ontwikkeld. Dit suggereert dat
zelfmanagement mogelijk ziekte-generiek is in plaats van ziekte-specifick. De passieve
benaderingen (bijvoorbeeld mensen die zichzelf moesten aanmelden om deel te nemen)
die werden gebruikt om het responspercentage te verhogen, waren niet voldoende. Deze
studie toonde aan dat mensen met COPD momenteel verschillende zelfmanagement-
strategieén in hun dagelijks leven toepassen. Deze inspanningen zijn niet altijd zichtbaar
in de klinische omgeving, omdat ze vaak worden geiniticerd door de eigen zoektocht en

dus meestal aanvullend zijn op standaardadvies van zorgverleners.
Deel I1I: Het toekomstperspectief van elfmanagementonderstenning

Hoofdstuk 6 identificeerde de problemen van de huidige praktijk en de behoeften van
mensen met chronische aandoeningen voor zelfmanagementondersteuning. Bovendien
werd via een participatief ontwerpproces, bestaande uit 3 fasen (Verkenning, Iteratief
Ontwerp en Eindevaluatie) met 7 studierondes, een zelfmanagementondersteuningsgids
ontwikkeld. In totaal namen 40 mensen (met COPD, RMD's of zorgprofessionals) deel
aan het ontwerpproces. Deze studie toonde aan dat deelnemers in de praktijk cen gebrek
aan zelfmanagementondersteuning (bijvoorbeeld ontbrekende informatie) ervaarden.
De zelfmanagementondersteuningsgids is bedoeld om mensen met chronische
aandoeningen te ondersteunen in hun zelfmanagementtraject door hen informatic te
geven en hen verschillende vragen te laten invullen voor holistische
zelfmanagementcategorieén. De gids maakt het mogelijk om de ecerste stap naar
zelfmanagement te zetten en kan worden afgestemd op de specificke behoeften van

ieder persoon.

Hoofstuk 7 vat de bevindingen van de verschillende hoofdstukken samen en
beantwoordt de drie onderzoeksvragen die in Hoofstuk 1 zijn geformuleerd. Allereerst
worden de huidige literatuur en gezondheidspraktijk besproken. Daarna worden de
zelfmanagementstrategieén van mensen met RMD's en COPD besproken. Ten derde
wordt het tockomstperspectief voor zelfmanagement besproken en vier aanbevelingen
voor dit toeckomstperspectief worden samengevat: 1) Betrek mensen met chronische
aandoeningen bij de verschillende onderzoeksfasen, 2) Creéer ruimte voor mensen met
chronische aandoeningen om verantwoordelijkheid te nemen voor hun eigen
gezondheid, 3) Overweeg zelfmanagementstrategieén die ziekte-generiek zijn in plaats

van te richten op ziekte-specifiek, en 4) Maak zelfmanagementstrategieén inclusief door
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meer inspanningen te leveren om de ondervertegenwoordigde populatie te bereiken. Tot
slot reflecteren we op de PE binnen dit proefschrift door de betrokkenheid op de
betrokkenheidsmatrix in kaart te brengen en onze geleerde lessen te delen. Deze geleerde
lessen waren 1) Patiéntbetrokkenheid houdt in dat men de behoefte aan inclusiviteit in
balans brengt met het oog op veiligheid, last en potentiéle voordelen voor de
patiéntpartners, 2) Patiéntbetrokkenheid gaat verder dan het verzamelen van relevante
en impactvolle data: het gaat om het opbouwen van een gemeenschap, 3) Relatiecopbouw
is cruciaal voor patiéntbetrokkenheid, en patiéntpartners moeten continu gewaardeerd
worden, 4) Benaderingen voor patiéntbetrokkenheid moeten actief zijn: ze moeten zo
georganiseerd zijn zodat ze zeer toegankelijk en op elk moment gemakkelijk in te stappen
zijn, 5) Flexibiliteit is een belangtijk onderdeel van patiéntbetrokkenheid: houd rekening
met voldoende tijd voor elke stap omdat plannen mogelijk moeten veranderen, 6)
Patiéntbetrokkenheid is geen eenmalige dataverzameling: Het stopt niet aan het einde
van je studie en blijft mensen op de hoogte houden (bijvoorbeeld, door informatie en
onderzoek samenvattingen te verstrekken), 7) De onderzoeker moet zich aanpassen aan
de beschikbaarheid van de patiént partner, niet andersom, en 8) Kansen moeten worden
gezocht om de betrokkenheid te vergroten (bijvoorbeeld iets teruggeven, coauteur zijn
van artikelen, deelname aan conferenties). Dit hoofdstuk eindigt met enkele

concluderende woorden.
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