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Abstract

Background: Many intervention development projects fail to bridge the gap from basic research to clinical practice. Instead of
theory-based approaches to intervention development, co-design prioritizes the end users’ perspective as well as continuous
collaboration between stakeholders, designers, and researchers throughout the project. This alternative approach to the development
of interventions is expected to promote the adaptation to existing treatment activities and to be responsive to the requirements of
end users.

Objective: The first objective was to provide an overview of all activities that were employed during the course of a research
project to develop a relapse prevention intervention for interdisciplinary pain treatment programs. The second objective was to
examine how co-design may contribute to stakeholder involvement, generation of relevant insights and ideas, and incorporation
of stakeholder input into the intervention design.

Methods: We performed an embedded single case study and used the double diamond model to describe the process of
intervention development. Using all available data sources, we also performed deductive content analysis to reflect on this process.

Results: By critically reviewing the value and function of a co-design project with respect to idea generation, stakeholder
involvement, and incorporation of stakeholder input into the intervention design, we demonstrated how co-design shaped the
transition from ideas, via concepts, to a prototype for a relapse prevention intervention.

Conclusions: Structural use of co-design throughout the project resulted in many different participating stakeholders and
stimulating design activities. As a consequence, the majority of the components of the final prototype can be traced back to the
information that stakeholders provided during the project. Although this illustrates how co-design facilitates the integration of
contextual information into the intervention design, further experimental testing is required to evaluate to what extent this approach
ultimately leads to improved usability as well as patient outcomes in the context of clinical practice.

(J Med Internet Res 2021;23(1):e18462) doi: 10.2196/18462
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Introduction

Only a fraction of intervention development projects is able to
bridge the translational gap from scientific research to clinical
practice [1-4]. An important factor for this limited uptake may
be that contextual factors, such as stakeholder acceptability or
implementation in existing practices, receive little attention
during earlier development stages [5]. For example, many
intervention development guidelines emphasize the formulation
of an underlying theoretical construct and subsequent
experimental testing to validate each assumed causal step, but
only address implementation and feasibility after the intervention
development phase has been completed [6-8]. Consequently,
theoretically sound interventions may be discarded due to
insufficient attention to crucial translational factors such as low
perceived utility by patients or health care providers (HCPs),
inconvenient navigation, or a discrepancy between the
intervention requirements and patients’ preferences [9-14].

An opportunity to increase the emphasis on these factors is to
incorporate co-design methods. Co-design not only is
characterized by an incremental knowledge over multiple
development cycles [15] but also specifically emphasizes
empathizing with each stakeholder, integrating conflicting
requirements, and quickly transitioning ideas to testable
prototypes. Co-design differs from other design methodologies
in that it involves a range of tools and exercises to optimize
collaboration between professional designers and people who
are not trained in the design process, such as patients and
therapists [16]. Done rightly, co-design brings together different
views, input, and competencies of people with a variety of
perspectives to address a specific problem [17,18]. As a result,
this approach should increase the acceptability and integration
of the intervention in existing clinical practice by
accommodating relevant contextual factors that have been
identified by stakeholders in the development process.

Although co-design is increasingly adopted in the development
of health care interventions (eg, [18-23]), prior studies have
indicated that effective co-design is not without its challenges.
For example, the process of engaging all stakeholders can be
time-consuming and intensive. This can be particularly difficult
in the context of health care because HCPs generally have a
high workload [20], and participating patients often do not
directly benefit from the development projects, which could
negatively influence their motivation and engagement.
Moreover, patients, policy makers, and HCPs can experience
conflicting interests during intervention development projects,
because the assumed best possible care is generally limited by
finite resources or specific treatment guidelines within a
particular health care environment [24]. Factors such as these
could endanger the main principles of co-design and should be
further examined in the context of health care [18,19].

Co-Design in the Context of Chronic Pain
In the present project, called the SOLACE project (grant
number: SIA RAAK 2014-01-23), we developed a relapse
prevention intervention for patients with chronic musculoskeletal
pain who participate in an interdisciplinary, multimodal pain
treatment program. The primary reason for adopting a co-design

approach was that, despite high prevalence rates of relapse after
successful treatment, there is a paucity of available research to
explain relapse for this particular population [25,26]. In these
situations, a design-based approach may be particularly
appropriate, because it allows for new insights to be recursively
fed into future development cycles, thereby gradually increasing
the knowledge base over time [15,27]. Because patients with
chronic pain often experience distrust from their personal and
medical environment [28], co-design may also prove effective
in empowering patients to participate in the development process
and to actively share their opinions and ideas [23,29].

Objectives
To increase understanding of how co-design can be successfully
applied in the development of interventions in the health care
domain, more examples of good practice are needed [13,18,30].
Therefore, our research question was to what extent co-design
practices facilitate the translation of meaningful stakeholder
experiences into the design of a health care intervention. Our
first aim was to provide a detailed overview of all co-design
activities that were employed during the course of an example
project. Our second aim was to reflect on this overview and
examine how co-design may contribute to stakeholder
involvement, generation of relevant insights and ideas, and
incorporation of stakeholder input into the intervention design.
We hypothesized that co-design activities would facilitate the
generation of relevant experiences and insights from
stakeholders and stimulate their active participation during this
project. Consequently, we expected that this would yield
prototypes that were aligned with clinical practice and would
resonate with end users.

Methods

Design
We performed an embedded single case study [31], in which
we analyzed and evaluated all co-design activities that were
related to the development process of the SOLACE project.
Throughout the study, the researchers followed a participatory
action research (PAR) approach, which is characterized by
active collaboration with the people of interest, rather than only
researching them. PAR also emphasizes respectful cooperation
between stakeholders and researchers including collective
decision making and a bidirectional transfer of knowledge over
multiple iterative development cycles [32-34], which is in
accordance with co-design methods [35]. During each cycle,
insight is acquired through action (eg, by letting patients interact
with preliminary prototypes), empowerment of stakeholders
(eg, by patient involvement in co-design sessions), and
subsequent reflection [32].

Participants
The SOLACE project consortium consisted of 2 interdisciplinary
multimodal pain treatment centers, the Royal Dutch Society for
Physical Therapy, The Dutch National Pain Patient Advocacy
Organisation, and 4 research groups with a respective interest
in chronic pain treatment (2 groups), co-design, and behavior
change. All consortium partners assisted with the recruitment
of participants when this was required at specific co-design
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activities, including patients and their spouses, HCPs, designers,
researchers, and students. The core team was composed of 3
researchers, each from a different research group. This team
was responsible for the planning and preparation of the
co-design activities. To monitor overall progress, a steering
committee was formed, which included representatives of all
consortium partners. Ethical approval for this study was granted
by the local ethics committee (Medical Research Ethics
Committee Atrium 15-N-120).

Materials

Co-Design Methods
In interviews and co-creation sessions, the core team adopted
various co-design methods, including generative techniques,
contextual interviews, system mapping, and prototyping. These
methods were adopted to facilitate stakeholder participation
during key moments in the design process: generative techniques
to elicit tacit knowledge and latent needs, contextual interviews
to increase empathy, system mapping to develop a
comprehensive overview of the acquired data, and prototyping
to make ideas tangible and possible to experience. Co-creation
sessions included multiple co-design methods and were
specifically employed to empower a variety of stakeholders to
participate in the design process.

Semistructured Contextual Interviews
At various time points in the project, we interviewed patients
and HCPs. The interviews were performed by 2 researchers and
were conducted in the everyday context of the HCPs (treatment
facility) and patients (at home). To activate prior knowledge
and experiences, all participants received
“sensitizers”—assignments that stimulated thinking about
relevant topics—before the interview (see page 4 in Multimedia
Appendix 1) [36]. During the interview, the primary interviewer
explored participants’ beliefs, needs, and experiences using
open questions and various generative techniques. The second
interviewer took notes and asked additional questions to ensure
that all topics that the research team identified during
preparatory sessions were covered. Data were collected by audio
recording and note taking. Directly after the interview, both
interviewers discussed their impressions and updated their notes.

Generative Techniques
To explore participants’ ideas, needs, and values beyond their
first response, various generative techniques were employed
during interview and design sessions. These techniques aim to
bring up “tacit knowledge” by addressing social, emotional,
and functional elements related to a topic of interest [36]. For
example, to promote a more personal acquaintance during the
interview sessions, participants were asked to introduce
themselves by selecting 3 pictures from a deck of cards
illustrated with ambiguous images that symbolized their personal
values. The core team also used journey mapping during
interviews (see page 3 in Multimedia Appendix 1). This
technique enabled all attendees to collaboratively construct a
graphic visualization or a timeline that illustrated their
experiences with interdisciplinary multimodal pain treatment
[37,38].

Prototyping and Provotyping
A key element of PAR is to increase insight by reflecting on
actual interactions with prototypes. As Step 1.3 on page 5 of
Multimedia Appendix 1 illustrates, the interaction with these
objects stimulated the individual to envision future possibilities
or to visualize concept ideas. The process of prototyping allows
participants to actively engage with objects that were based on
preliminary outcomes and encompass operationalizations of the
concept of interest [39]. Provotyping takes place with objects
that are not directly related to the final result but are specifically
designed to test a specific hypothesis or elicit a particular
response [40].

System Maps and Personas
System mapping is a method for creating a visual representation
of interacting variables that facilitates the understanding of
complex systems [41]. System maps typically include a
framework of interrelated components, as well as clarifying
examples of quotes and pictures. These maps can be presented
in posters or cards and are useful to share data to stakeholders
in an accessible way (see pages 7-9 in Multimedia Appendix
1). Moreover, it provides participants with the opportunity to
jointly reflect on the data and update ideas during co-creation
sessions.

A specific way to represent the data as a coherent “whole” for
usage throughout co-design activities is by creating personas:
fictitious archetypes of users, each reflecting a distinct pattern
in goals, attitudes, and behaviors based on empirical research
among potential users. With personas, it is possible to highlight
certain areas of tension or to facilitate discussion of important
patient characteristics [42].

Co-Creation Sessions
We used co-creation sessions at key moments during the project
to discuss and reflect on the collected data, to generate new
ideas, and to make decisions regarding future development
directions (see page 10 in Multimedia Appendix 1). A typical
session would take 4 hours and involved 10-20 stakeholders.
The core team prepared the sessions by formulating desired
outcomes and setting up system maps to present the data. During
the sessions, 2 designers operated as workshop facilitators and
used various assignments (eg, prioritizing ideas for prototype
concepts) to work towards the desired outcomes in an open
atmosphere where everyone was invited to actively participate.
All written session data (eg, posters, drawings, notes) were
collected and discussed during core team evaluation meetings
directly after the session. To maintain involvement and
commitment between the sessions, the core team sent bimonthly
newsletters and posted updates on the project websites.

Measurements and Analysis

Dataset
The dataset for this case study consisted of 4 different sources.
To capture the results of the design methods, researchers
documented each design and research activity, using observation
notes, pictures, audio files, or video clips. In addition to the
session documentation, researchers also organized reflective
sessions directly after a co-design activity to summarize the
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output of co-creation sessions (eg, notes or post-its) into system
maps. These maps served both as a descriptive analysis of the
data as well as for input during subsequent co-design sessions.
The dataset also consisted of minutiae of steering committee
meetings and a retrospective project journey. This journey was
the result of a reviewing session, where researchers and
members of the steering committee chronologically described
and discussed critical incidents.

Data Analysis
We used a deductive content approach to identify information
within the dataset that relates to our main themes: stakeholder
involvement, generation of insights, and incorporation of
stakeholder input. We defined stakeholder involvement as the
commitment to participate in the development project, to
collaborate with other stakeholders during design activities, and
to actively participate during these sessions. Generation of
insights referred to the extent by which co-design activities
resulted in an increased understanding of the problem of interest
that could inform subsequent development activities.
Incorporation of stakeholder needs was defined as the extent

by which prototypes were based on stakeholder perceptions,
judgments, and evaluations from co-design activities.
Furthermore, we adopted the Double Diamond model to describe
the design process along 4 development stages [43]. The Double
Diamond model contains 2 sequences of diverging and
converging (Figure 1). In diverging phases, choice options and
discrepancies are created; in the converging phases, these ideas
are refined and considered to make design choices with respect
to the prototype. In the first diamond, the “Discover” (diverging)
and “Define” (converging) phases relate to acquiring insights
on what to design. In the second diamond, the “Develop” and
“Deliver” relate to further exploring the ideas on how to
optimally design the final concepts. To illustrate how co-design
contributed to the intervention development at each phase, we
combined all data sources to provide both a descriptive overview
and an in-depth reflection with respect to our main themes. In
addition, Multimedia Appendix 1 provides a chronological
overview of the development process and includes examples of
co-design methods, data segments, and pictures of co-design
activities.

Figure 1. Overview of the co-design development process.

Results

Phase 1: “Discover’”

Description
In the “Discover” phase, we aimed to generate a deeper
understanding of factors influencing relapse after successful
rehabilitation. The primary activities took place over a period
of 11 months and consisted of 3 kick-off sessions, 20 stakeholder
interviews (12 HCPs, 8 patients), and a student design project.
In the first kick-off session, representatives from all consortium
partners were present to discuss the project planning and to
decide how co-design would be implemented throughout the
project. Representatives also participated in co-creation by using
their professional and personal experiences to formulate initial
ideas on relapse (see page 3 of Multimedia Appendix 1). These
activities were repeated during introductory visits by the core
team at the 2 participating pain treatment centers. During these
visits, the core team also observed multiple treatment sessions
and were given a detailed explanation about dose and content
of the included treatment modalities. Subsequently, 20
semistructured interviews of approximately 1 hour were
conducted and transcribed (see page 4 in Multimedia Appendix
1). During the final activity of phase 1, 60 students divided over
16 teams formulated hypotheses based on the previously

collected data and designed provotypes to test their ideas with
both healthy participants and patients with chronic pain (see
page 5 of Multimedia Appendix 1). At the start of each week,
they updated their provotypes based on the received feedback.
During the final project session, all teams presented their final
provotypes as well as their collected insights to members of the
consortium.

Reflection
In phase 1, we were able to create a large qualitative dataset.
This dataset not only contained experiences and ideas of
stakeholders but also included specific feedback in response to
multiple provotypes on a wide array of topics. The consecutive
planning of the 3 key activities enabled us to iteratively expand
our insights on relapse after pain treatment: Interviews were
prepared by using the insights from the kick-off sessions, and
the student teams could build upon the preliminary analysis of
the available interview data. The participating stakeholders
responded positively to the co-design approach and cooperated
actively during the sessions and interviews. Despite their
inexperience with co-design, the sessions were considered
accessible, pleasant, and relevant. However, medical ethical
screening procedures and personnel deployment planning limited
the possibility for last-minute requests or invitations for
including HCPs and patients. The obtained dataset of patient
and HCP responses also contributed to a deeper understanding
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of relevant factors related to relapse, which provided a solid
base for further intervention development. For example, the
interviews revealed important contextual information such as
a “feelings of emptiness after treatment,” “difficulties sharing
treatment experiences with friends and family,” and “the
different context between the rehabilitation center and the
personal environment.”

Phase 2: “Define”

Description
The “Define” phase lasted for 1 month and started with
thematically organizing the interviews by means of open coding
by the core team (see page 6 of Multimedia Appendix 1) [44,45].
This resulted in 8 main themes and 45 subthemes of factors
associated with relapse after successful treatment (see page 7
in Multimedia Appendix 1). To facilitate subsequent co-design
activities, the themes were rephrased as questions, plotted on
posters, and illustrated with exemplary quotes and figures (see
page 8 in Multimedia Appendix 1 for an example). In addition,
the core team developed a set of 74 stimulus cards that were
designed to facilitate the discussion of specific insights or
principles [46]: 36 cards contained insights from the student
project, 15 cards contained relevant theory on behavior
regulation, and 23 cards contained theory related to chronic pain
treatment (see page 9 in Multimedia Appendix 1). Subsequently,
patients (4), HCPs (4), researchers (9), designers (6), and
students (3) were invited for a co-creation session (see page 10
in Multimedia Appendix 1). During the first assignment,
participants were asked to examine the posters and extend them
with their own ideas or with stimulus cards. This resulted in
121 notes and 42 cards that were added to the posters. In the
second assignment, subgroups were made of participants with
varying backgrounds. Each group was instructed to select 1
theme and use the available information to develop an
intervention concept. A professional draftsman supported the
session by immediately visualizing intervention ideas. The final
part of the session consisted of a plenary session where all 5
concepts were presented. During the subsequent discussion, the
concepts were compared, and various overarching topics
emerged, including “maintaining the positive development after
treatment” and “reflection and self-monitoring.” In a subsequent
meeting, the steering committee merged these overarching topics
into 2 concept ideas: positive reinforcement and direct feedback.
The “Define” phase concluded with a design briefing, where
the core team commissioned 3 students to develop these ideas
into tangible rudimentary prototypes as part of their graduation
project.

Reflection
The final system map that included both posters and the card
set provided a complete overview of the collected data. This
presentation form stimulated participants to combine various
insights to develop concept interventions. With respect to
stakeholder involvement, the number of patients and HCPs was
lower than originally planned. The duration of the session and
traveling distance required participants to block a full day, which
turned out to be difficult to organize. In line with our findings
in phase 1, the co-design methods successfully engaged
nonexperts in the design process. The assignment to create

concept intervention ideas was concrete and tangible. The
resulting 5 concepts were associated with earlier identified
patient needs, were grounded in contextual information, and
contained relevant insights on relapse prevention. For example,
one concept idea focused on monitoring and recognizing early
signals of relapse, which was based on stimulus cards (eg, a
research insight related to difficulties in unbiased
self-monitoring of behavior), interview data (eg, a quote from
HCP on the possibility of daily feedback via eHealth), and newly
added notes (eg, patient feedback should always be related to
patient-specific goals). However, only a fraction of the possible
combinations of cards and system maps was explored during
this session. Limited time and resources prevented organizing
additional sessions to cross-validate the results and achieve
saturation.

Phase 3: “Develop”

Description
During the 4 months of the “Develop” phase, students held 5
focus groups to regularly test their ideas with patients and HCPs
(see page 11 in Multimedia Appendix 1). For example, by
discussing the role of personal values within the treatment
program, the students found supporting evidence that these
values were strongly related to treatment goals, which
subsequently guided the operationalization of the valued-based
action plan in one of the rudimentary prototypes. Based on
stakeholder feedback and weekly evaluation sessions with the
core team, the students worked towards a final rudimentary
prototype. One student focused on the transfer of important
treatment insights to each patients’ personal context. She
developed a toolbox that contained various methods to capture
and store therapy insights in order to facilitate retrieval in a
relevant personal context (eg, using a personal picture as
memory cue for an important moment during treatment). The
other 2 students focused on the generation of valued-based goals
and the formulation of action plans for each consecutive step
towards the goal. Their final rudimentary prototype consisted
of a mockup mobile app, allowing participants to browse
through all steps that were required to formulate and plan a
valued-based goal. In Multimedia Appendix 1, pages 12-13
show the final versions of these rudimentary prototypes.

Reflection
This phase was characterized by a shift from “what” to “how”
to design. Accordingly, presentation form, usability, and
implementation into existing treatment practice became
increasingly relevant. To engage stakeholders, the students
visited the treatment centers on multiple occasions. In contrast
to other phases, the patients and HCPs could provide feedback
on ideas, but were not involved in the decision-making process
regarding the final design of the rudimentary prototype, which
potentially influenced their commitment. Moreover, their
reduced involvement in this phase resulted in limited
information regarding the applicability of the rudimentary
prototypes in clinical practice.
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Phase 4: “Deliver”

Description
In the final phase, the core team merged both rudimentary
prototypes into one final prototype intervention over a period
of 2 months. To do so, the core team organized a final
co-creation session, where the students presented their concepts.
The aim of this session was to receive final feedback on the
potential value and function of both rudimentary prototypes and
to formulate a recommendation to the steering committee with
respect to the final prototype design. To facilitate this process,
stakeholders (n=14) were instructed to reflect on the concepts
by taking various patient perspectives into account. For this
purpose, 4 personas were created with variation on 2
characteristics that were often discussed during previous patient
interviews. Each persona had either a high or low level of social
support and a high or low tendency to protect personal
boundaries. In Multimedia Appendix 1, page 14 depicts the
discussions between stakeholders as well as the poster that
explained the 4 personas. The final conclusion was that both
rudimentary prototypes had potential as supportive treatment
modalities to prevent relapse after successful treatment.
Furthermore, future testing and development should primarily
focus on optimizing the active treatment components and
calibrating the intervention to the treatment program.

Based on this advice, the steering committee decided to merge
both rudimentary prototypes into 1 prototype workbook. The
core team composed a list of individual intervention components
from each rudimentary prototype (eg, a prompt to set calendar
reminders after a goal-setting procedure) and coded these
according to the Behaviour Change Technique Taxonomy V1
(see page 15 in Multimedia Appendix 1) [47]. Subsequently,
they determined how to transfer the components to a workbook
version and performed literature searches to find ideas for
optimizing the effectiveness of each component. For example,
to assist the formulation of personal values, various value
generation procedures were found (eg, [48]) and integrated into
the prototype. In addition, the core team checked to which extent
the list of intervention components corresponded with the
themes of the interview dataset. Of the 19 intervention
components, 17 components were related to one or more themes
from the dataset, and 27 of the 45 themes were related to one
or more intervention components. For example, 4 components
in the goal-setting intervention, including specific probing
questions to help formulate meaningful values, were associated
with the theme “remembering important goals and values after
treatment.” A designer, a text editor, and 3 HCPs provided
feedback with the conversion to a paper workbook intervention
and respectively focused on the design, readability, and
appropriate terminology. In Multimedia Appendix 1, page 16
shows examples of the 2 included strategies: the value-based
goal forms (b and c) and the Insight Cards (d).

Reflection
Previous difficulties with recruiting sufficient patients for
co-creation sessions caused us to search for alternative ways to
include their viewpoint. The personas proved a useful method
to incorporate various patient perspectives by proxy during the
evaluation of the rudimentary prototypes. Furthermore, the

validation check indicated that the majority of the intervention
components could be traced back to the original stakeholder
themes from the interventions in the “Discover” phase and vice
versa. This illustrates that stakeholder input has been
incorporated in the design. However, the decision to combine
both prototype ideas into one intervention was unexpected,
which resulted in last-minute planning and consequently in
limited stakeholder involvement during the design of the
workbook. This may threaten the usability of this prototype in
clinical practice.

Discussion

Principal Findings
The primary aim of this study was to reflect on the value and
function of co-design methodology during the development of
an intervention that prevents relapse after successful pain
treatment. In the analysis, we focused on idea generation,
stakeholder involvement, and the incorporation of stakeholder
input within the development process. Overall, the generative
techniques that were employed supported patients and HCPs
with sharing their perspectives on pain treatment and relapse,
which was in line with our hypothesis. Moreover, the techniques
steered the conversations beyond stakeholders' primary
responses, often resulting in a detailed account of their personal
experiences with the treatment program and of their attempts
to integrate treatment insights into their personal environment.
In addition, system maps, personas, and prototypes enabled
nonexperts to actively participate in design activities. A possible
explanation for the successful engagement of stakeholders
during the project is that experienced co-designers constantly
translated hypotheses and abstract ideas into provotypes or
prototypes. This method is particularly useful to provoke user
reactions or to rapidly visualize an idea, which evokes
interactions with an actual object rather than reflections on past
experiences of hypothetical situations [39]. In addition, the used
co-design materials helped to transform each location where
co-design activities took place (eg, treatment facility or patient
home) into a workshop environment that stimulated active
participating and emphasized equality between all participants.
This is especially important for health care settings, where
conventional power relationships between patients and HCPs
threaten effective cooperation during design activities [18,19].

With respect to stakeholder involvement, many different
patients, HCPs, researchers, students, and designers participated
during the study, which was also in line with our hypothesis.
The stakeholder interactions mostly consisted of independent
design activities that required low commitment and little effort.
In contrast, the members of the core team remained active
throughout the project, which increasingly created an imbalance
in knowledge and involvement between the core team and other
participants in co-design activities. This may explain why the
role of the stakeholders gradually shifted from “user as
partner”—where all participants within the sessions contributed
as equals in the design activities—towards “users as
subject”—where participants mainly provided expert opinions
or performed delimited tasks (eg, usability testing) [49].
Consequently, the concepts underlying the intervention have
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been thoroughly grounded in stakeholder input and expertise,
but the applicability of the current workbook operationalization
within the treatment programs requires further testing to examine
whether the current strategies fit patient preferences and can be
integrated in treatment programs in the form of the current
prototype.

This project shows similarities to the experience-based co-design
(EBCD) approach, which aims to improve health care services
by actively involving stakeholders to collect knowledge and
experiences, to set priorities, and to develop solutions [18,50].
Although this project did not follow the 6 stages of EBCD, the
overall objectives as well as the systematic partnership with
patients, HCPs, designers, and researchers are alike. A notable
difference was the focus within this project on actual prototype
development throughout all phases, which promoted a
solution-focused orientation for the participants. Alternatively,
in EBCD, more emphasis is placed on ensuring that the collected
patient experiences are received and understood by other
stakeholders (eg, by showing a film of patient interview
segments that reflect key themes), before continuing to
developing improvements [18]. These differences illustrate the
versatility of co-design and its potential to adapt to different
design environments.

Strengths and Limitations
The extensive documentation of the co-design activities allowed
for a detailed reconstruction of the development process.
Furthermore, during co-creation sessions, steering committee
meetings, and the construction of the retrospective journey,
representatives from all research groups were present, which
resulted in a continuous integration of various perspectives
during the project. However, we did not film or record any of
the co-creation sessions. Although analyzing audio or video
would have been time consuming, it would have provided
further possibilities to observe stakeholder discussions during
design activities and to include additional insights that we did
not record.

During the project, we experienced a tradeoff between validating
the outcomes of co-design activities and analyzing the results
for the next iteration. For example, an additional co-creation
session during the “Define” phase with different stakeholders

could have cross-validated the outcomes of the initial session.
However, given limited resources, this would have resulted in
fewer development iterations in the remaining period. A key
argument in favor of more iterations is that quickly integrating
stakeholder input into subsequent sessions directly visualizes
the value of their input [51]. However, a tendency towards more
iterations increases the uncertainty to what extent the outcomes
of this project can be generalized to the population [33].

Future Recommendations
This study adds to the increasing number of initiatives that use
co-design to structurally integrate contextual factors into the
development of health care interventions (eg, [21,22,52,53]),
which help bridge the gap from development to actual
implementation [12,13]. When using co-design, it is important
to relate the findings of the process to existing theories and
treatments, for instance by using the behavior change technique
taxonomy [23,47]. This strengthens the co-design approach by
combining stakeholder evaluations with existing theory.
Importantly, further integration between co-design and
theory-driven approaches only becomes possible when using
rigorous testing to evaluate the outcomes of the co-design
process [13]. Consequently, an important next step in answering
the question about whether co-design helps inform the
development of health interventions will involve more examples
of development projects. In these examples, co-design–based
interventions are ideally subjected to experimental testing.
Furthermore, we believe that future co-design projects in the
health care domain should include detailed planning of activities
and take lengthy medical ethical approval procedures into
account [51].

Conclusions
To acquire a better understanding of how co-design may benefit
the development of interventions in the health care domain,
examples of good practice are necessary. In this article, we
presented such an example. By critically reviewing the value
and function of a co-design project with respect to idea
generation, stakeholder involvement, and incorporation of
stakeholder input into the development process, we
demonstrated how co-design contributed to the transition from
ideas, via concepts, to prototypes.

Acknowledgments
We thank the researchers Jan Pool, Manon Beetstra-Huszar, Albère Köke, and Roos Tigchelaar for their continuous support with
collecting and analyzing the data. We also thank Rianne Schaekens, Deloryan Hommers, and Yasmijn Baas for their assistance
in the development phase during their graduation projects.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Overview of the co-design development process.
[PDF File (Adobe PDF File), 16783 KB-Multimedia Appendix 1]

References

J Med Internet Res 2021 | vol. 23 | iss. 1 | e18462 | p. 7http://www.jmir.org/2021/1/e18462/
(page number not for citation purposes)

Elbers et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jmir_v23i1e18462_app1.pdf&filename=ddf3c649401ed66ee57fd31753739ca9.pdf
https://jmir.org/api/download?alt_name=jmir_v23i1e18462_app1.pdf&filename=ddf3c649401ed66ee57fd31753739ca9.pdf
http://www.w3.org/Style/XSL
http://www.renderx.com/


1. Bero LA, Grilli R, Grimshaw JM, Harvey E, Oxman AD, Thomson MA. Closing the gap between research and practice:
an overview of systematic reviews of interventions to promote the implementation of research findings. The Cochrane
Effective Practice and Organization of Care Review Group. BMJ 1998 Aug 15;317(7156):465-468 [FREE Full text] [doi:
10.1136/bmj.317.7156.465] [Medline: 9703533]

2. Chambers CT. From evidence to influence: dissemination and implementation of scientific knowledge for improved pain
research and management. Pain 2018 Sep;159 Suppl 1:S56-S64. [doi: 10.1097/j.pain.0000000000001327] [Medline:
30113948]

3. Czajkowski SM, Powell LH, Adler N, Naar-King S, Reynolds KD, Hunter CM, et al. From ideas to efficacy: The ORBIT
model for developing behavioral treatments for chronic diseases. Health Psychol 2015 Oct;34(10):971-982 [FREE Full
text] [doi: 10.1037/hea0000161] [Medline: 25642841]

4. de la Vega R, Miró J. mHealth: a strategic field without a solid scientific soul. a systematic review of pain-related apps.
PLoS One 2014;9(7):e101312 [FREE Full text] [doi: 10.1371/journal.pone.0101312] [Medline: 24999983]

5. Bowen DJ, Kreuter M, Spring B, Cofta-Woerpel L, Linnan L, Weiner D, et al. How we design feasibility studies. Am J
Prev Med 2009 May;36(5):452-457 [FREE Full text] [doi: 10.1016/j.amepre.2009.02.002] [Medline: 19362699]

6. Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew M, Medical Research Council Guidance. Developing and
evaluating complex interventions: the new Medical Research Council guidance. BMJ 2008 Sep 29;337:a1655 [FREE Full
text] [doi: 10.1136/bmj.a1655] [Medline: 18824488]

7. Kok G, Schaalma H, Ruiter RAC, van Empelen P, Brug J. Intervention mapping: protocol for applying health psychology
theory to prevention programmes. J Health Psychol 2004 Jan;9(1):85-98. [doi: 10.1177/1359105304038379] [Medline:
14683571]

8. Sheeran P, Klein WMP, Rothman AJ. Health Behavior Change: Moving from Observation to Intervention. Annu Rev
Psychol 2017 Jan 03;68:573-600. [doi: 10.1146/annurev-psych-010416-044007] [Medline: 27618942]

9. Bishop FL, Fenge-Davies AL, Kirby S, Geraghty AWA. Context effects and behaviour change techniques in randomised
trials: a systematic review using the example of trials to increase adherence to physical activity in musculoskeletal pain.
Psychol Health 2015 Jan;30(1):104-121. [doi: 10.1080/08870446.2014.953529] [Medline: 25109300]

10. Damschroder LJ, Aron DC, Keith RE, Kirsh SR, Alexander JA, Lowery JC. Fostering implementation of health services
research findings into practice: a consolidated framework for advancing implementation science. Implement Sci 2009 Aug
07;4:50 [FREE Full text] [doi: 10.1186/1748-5908-4-50] [Medline: 19664226]

11. Hermsen S, Moons J, Kerkhof P, Wiekens C, De Groot M. Determinants for Sustained Use of an Activity Tracker:
Observational Study. JMIR Mhealth Uhealth 2017 Oct 30;5(10):e164 [FREE Full text] [doi: 10.2196/mhealth.7311]
[Medline: 29084709]

12. Murray E, Treweek S, Pope C, MacFarlane A, Ballini L, Dowrick C, et al. Normalisation process theory: a framework for
developing, evaluating and implementing complex interventions. BMC Med 2010 Oct 20;8:63 [FREE Full text] [doi:
10.1186/1741-7015-8-63] [Medline: 20961442]

13. Robert G, Macdonald AS. Co-design, organisational creativity and quality improvement in the healthcare sector: ‘designerly’
or ‘design-like’? In: Sangiorgi D, Prendville A, editors. Design for service: Key issues and new directions. London, England:
Bloomsbury Academic; 2017:117-130.

14. Tarquinio C, Kivits J, Minary L, Coste J, Alla F. Evaluating complex interventions: perspectives and issues for health
behaviour change interventions. Psychol Health 2015 Jan;30(1):35-51. [doi: 10.1080/08870446.2014.953530] [Medline:
25140439]

15. Stappers PJ, Giaccardi E. Research through design. The encyclopedia of human-computer interaction.: The Interaction
Design Foundation; 2017. URL: https://www.interaction-design.org/literature/book/
the-encyclopedia-of-human-computer-interaction-2nd-ed/research-through-design [accessed 2020-12-15]

16. Steen MGD. Thesis: The fragility of human-centred design. Delft University of Technology. 2008. URL: http://resolver.
tudelft.nl/uuid:2b930c09-0ad3-41f8-93f0-503eaea04ff0 [accessed 2020-12-15]

17. Bradwell P, Marr S. Making the most of collaboration an international survey of public service co-design. Annual Review
of Policy Design. 2017. URL: https://www.demos.co.uk/files/CollabWeb.pdf [accessed 2020-12-15]

18. Donetto S, Pierri P, Tsianakas V, Robert G. Experience-based Co-design and Healthcare Improvement: Realizing Participatory
Design in the Public Sector. The Design Journal 2015 May 07;18(2):227-248. [doi: 10.2752/175630615x14212498964312]

19. Boyd H, McKernon S, Mullin B, Old A. Improving healthcare through the use of co-design. N Z Med J 2012 Jun
29;125(1357):76-87. [Medline: 22854362]

20. Iedema R, Merrick E, Piper D, Britton K, Gray J, Verma R, et al. Codesigning as a Discursive Practice in Emergency Health
Services: The Architecture of Deliberation. The Journal of Applied Behavioral Science 2010 Mar 31;46(1):73-91. [doi:
10.1177/0021886309357544]

21. Jamin G, Luyten T, Delsing R, Braun S. The process of co-creating the interface for VENSTER, an interactive artwork for
nursing home residents with dementia. Disabil Rehabil Assist Technol 2018 Nov;13(8):809-818. [doi:
10.1080/17483107.2017.1385102] [Medline: 29037109]

22. Revenäs Å, Martin C, H Opava C, Brusewitz M, Keller C, Åsenlöf P. A Mobile Internet Service for Self-Management of
Physical Activity in People With Rheumatoid Arthritis: Challenges in Advancing the Co-Design Process During the

J Med Internet Res 2021 | vol. 23 | iss. 1 | e18462 | p. 8http://www.jmir.org/2021/1/e18462/
(page number not for citation purposes)

Elbers et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://europepmc.org/abstract/MED/9703533
http://dx.doi.org/10.1136/bmj.317.7156.465
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9703533&dopt=Abstract
http://dx.doi.org/10.1097/j.pain.0000000000001327
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30113948&dopt=Abstract
http://europepmc.org/abstract/MED/25642841
http://europepmc.org/abstract/MED/25642841
http://dx.doi.org/10.1037/hea0000161
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25642841&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0101312
http://dx.doi.org/10.1371/journal.pone.0101312
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24999983&dopt=Abstract
http://europepmc.org/abstract/MED/19362699
http://dx.doi.org/10.1016/j.amepre.2009.02.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19362699&dopt=Abstract
http://europepmc.org/abstract/MED/18824488
http://europepmc.org/abstract/MED/18824488
http://dx.doi.org/10.1136/bmj.a1655
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18824488&dopt=Abstract
http://dx.doi.org/10.1177/1359105304038379
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14683571&dopt=Abstract
http://dx.doi.org/10.1146/annurev-psych-010416-044007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27618942&dopt=Abstract
http://dx.doi.org/10.1080/08870446.2014.953529
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25109300&dopt=Abstract
https://implementationscience.biomedcentral.com/articles/10.1186/1748-5908-4-50
http://dx.doi.org/10.1186/1748-5908-4-50
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19664226&dopt=Abstract
https://mhealth.jmir.org/2017/10/e164/
http://dx.doi.org/10.2196/mhealth.7311
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29084709&dopt=Abstract
https://bmcmedicine.biomedcentral.com/articles/10.1186/1741-7015-8-63
http://dx.doi.org/10.1186/1741-7015-8-63
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20961442&dopt=Abstract
http://dx.doi.org/10.1080/08870446.2014.953530
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25140439&dopt=Abstract
https://www.interaction-design.org/literature/book/the-encyclopedia-of-human-computer-interaction-2nd-ed/research-through-design
https://www.interaction-design.org/literature/book/the-encyclopedia-of-human-computer-interaction-2nd-ed/research-through-design
http://resolver.tudelft.nl/uuid:2b930c09-0ad3-41f8-93f0-503eaea04ff0
http://resolver.tudelft.nl/uuid:2b930c09-0ad3-41f8-93f0-503eaea04ff0
https://www.demos.co.uk/files/CollabWeb.pdf
http://dx.doi.org/10.2752/175630615x14212498964312
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22854362&dopt=Abstract
http://dx.doi.org/10.1177/0021886309357544
http://dx.doi.org/10.1080/17483107.2017.1385102
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29037109&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


Requirements Specification Phase. JMIR Res Protoc 2015 Sep 17;4(3):e111 [FREE Full text] [doi: 10.2196/resprot.4824]
[Medline: 26381221]

23. Verbiest MEA, Corrigan C, Dalhousie S, Firestone R, Funaki T, Goodwin D, et al. Using codesign to develop a culturally
tailored, behavior change mHealth intervention for indigenous and other priority communities: A case study in New Zealand.
Transl Behav Med 2019 Jul 16;9(4):720-736. [doi: 10.1093/tbm/iby093] [Medline: 30388262]

24. Greger S, Hatami Z. Reducing social distance through co-design. In: Keinonen T, Vaajakallio K, Honkonen J, editors.
Designing for wellbeing. Helsinki, Finland: Aalto Arts Books; 2013.

25. Morley S. Relapse prevention: still neglected after all these years. Pain 2008 Feb;134(3):239-240. [doi:
10.1016/j.pain.2007.12.004] [Medline: 18164134]

26. Turk DC, Rudy TE. Neglected topics in the treatment of chronic pain patients--relapse, noncompliance, and adherence
enhancement. Pain 1991 Jan;44(1):5-28. [doi: 10.1016/0304-3959(91)90142-k] [Medline: 2038489]

27. Barab SA. Design-based research: A methodological toolkit for engineering change. In: Sawyer K, editor. Handbook of
the Learning Sciences, Vol 2. Cambridge, MA: Cambridge University Press; 2014:233-270.

28. Toye F, Seers K, Hannink E, Barker K. A mega-ethnography of eleven qualitative evidence syntheses exploring the
experience of living with chronic non-malignant pain. BMC Med Res Methodol 2017 Aug 01;17(1):116 [FREE Full text]
[doi: 10.1186/s12874-017-0392-7] [Medline: 28764666]

29. Eyles H, Jull A, Dobson R, Firestone R, Whittaker R, Te Morenga L, et al. Co-design of mHealth Delivered Interventions:
A Systematic Review to Assess Key Methods and Processes. Curr Nutr Rep 2016 Jul 4;5(3):160-167. [doi:
10.1007/s13668-016-0165-7]

30. Brett J, Staniszewska S, Mockford C, Herron-Marx S, Hughes J, Tysall C, et al. Mapping the impact of patient and public
involvement on health and social care research: a systematic review. Health Expect 2014 Oct;17(5):637-650 [FREE Full
text] [doi: 10.1111/j.1369-7625.2012.00795.x] [Medline: 22809132]

31. Yin RK. Case study research design and methods, 3rd edition. Thousand Oaks, CA: Sage Publications, Inc; 2003.
32. Foth M, Axup J. Participatory designaction research: Identical twins or synergetic pair? In: Wagner I, Jacucci G, Kensing

F, Blomberg J, editors. Expanding Boundaries in Design: Proceedings Ninth Participatory Design Conference 2006 (Vol
2). Canada: Computer Professionals for Social Responsibility; 2006:93-96.

33. Seekins T, White GW. Participatory action research designs in applied disability and rehabilitation science: protecting
against threats to social validity. Arch Phys Med Rehabil 2013 Jan;94(1 Suppl):S20-S29. [doi: 10.1016/j.apmr.2012.07.033]
[Medline: 23178031]

34. White GW, Suchowierska M, Campbell M. Developing and systematically implementing participatory action research.
Arch Phys Med Rehabil 2004 Apr;85(4 Suppl 2):S3-12. [doi: 10.1016/j.apmr.2003.08.109] [Medline: 15083417]

35. Howard Z, Somerville MM. A comparative study of two design charrettes: implications for codesign and participatory
action research. CoDesign 2014 Mar 06;10(1):46-62. [doi: 10.1080/15710882.2014.881883]

36. Visser FS, Stappers PJ, van der Lugt R, Sanders EB. Contextmapping: experiences from practice. CoDesign 2005
Apr;1(2):119-149. [doi: 10.1080/15710880500135987]

37. Howard T. Journey mapping. Commun. Des. Q. Rev 2014 May;2(3):10-13. [doi: 10.1145/2644448.2644451]
38. Trebble TM, Hansi N, Hydes T, Smith MA, Baker M. Process mapping the patient journey: an introduction. BMJ 2010

Aug 13;341:c4078. [doi: 10.1136/bmj.c4078] [Medline: 20709715]
39. Sanders EB, Stappers PJ. Probes, toolkits and prototypes: three approaches to making in codesigning. CoDesign 2014 Mar

06;10(1):5-14. [doi: 10.1080/15710882.2014.888183]
40. Boer L, Donovan J. Provotypes for participatory innovation. In: DIS '12: Proceedings of the Designing Interactive Systems

Conference. New York, NY: Association for Computing Machinery; 2012:388-397.
41. Jones P. Design for care: Innovating healthcare experience. New York, NY: Rosenfeld Media; 2013.
42. Adlin T, Pruitt J, Goodwin K, Hynes C, McGrane K, Rosenstein A, et al. Putting personas to work. In: CHI'06 Extended

Abstracts on Human Factors in Computing Systems. New York, NY: Association for Computing Machinery; 2006:13-16.
43. The Design Process: What is the Double Diamond? Design Council. 2015. URL: https://www.designcouncil.org.uk/

news-opinion/design-process-what-double-diamond [accessed 2020-12-15] [WebCite Cache ID 74d5rk9mE]
44. Braun V, Clarke V. Using thematic analysis in psychology. Qualitative Research in Psychology 2006 Jan;3(2):77-101.

[doi: 10.1191/1478088706qp063oa]
45. Gale NK, Heath G, Cameron E, Rashid S, Redwood S. Using the framework method for the analysis of qualitative data in

multi-disciplinary health research. BMC Med Res Methodol 2013 Sep 18;13:117 [FREE Full text] [doi:
10.1186/1471-2288-13-117] [Medline: 24047204]

46. Coughlan P, Suri JF, Canales K. Prototypes as (Design) Tools for Behavioral and Organizational Change. The Journal of
Applied Behavioral Science 2016 Jul 26;43(1):122-134. [doi: 10.1177/0021886306297722]

47. Michie S, Richardson M, Johnston M, Abraham C, Francis J, Hardeman W, et al. The behavior change technique taxonomy
(v1) of 93 hierarchically clustered techniques: building an international consensus for the reporting of behavior change
interventions. Ann Behav Med 2013 Aug;46(1):81-95. [doi: 10.1007/s12160-013-9486-6] [Medline: 23512568]

J Med Internet Res 2021 | vol. 23 | iss. 1 | e18462 | p. 9http://www.jmir.org/2021/1/e18462/
(page number not for citation purposes)

Elbers et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://www.researchprotocols.org/2015/3/e111/
http://dx.doi.org/10.2196/resprot.4824
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26381221&dopt=Abstract
http://dx.doi.org/10.1093/tbm/iby093
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30388262&dopt=Abstract
http://dx.doi.org/10.1016/j.pain.2007.12.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18164134&dopt=Abstract
http://dx.doi.org/10.1016/0304-3959(91)90142-k
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2038489&dopt=Abstract
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/s12874-017-0392-7
http://dx.doi.org/10.1186/s12874-017-0392-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28764666&dopt=Abstract
http://dx.doi.org/10.1007/s13668-016-0165-7
http://europepmc.org/abstract/MED/22809132
http://europepmc.org/abstract/MED/22809132
http://dx.doi.org/10.1111/j.1369-7625.2012.00795.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22809132&dopt=Abstract
http://dx.doi.org/10.1016/j.apmr.2012.07.033
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23178031&dopt=Abstract
http://dx.doi.org/10.1016/j.apmr.2003.08.109
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15083417&dopt=Abstract
http://dx.doi.org/10.1080/15710882.2014.881883
http://dx.doi.org/10.1080/15710880500135987
http://dx.doi.org/10.1145/2644448.2644451
http://dx.doi.org/10.1136/bmj.c4078
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20709715&dopt=Abstract
http://dx.doi.org/10.1080/15710882.2014.888183
https://www.designcouncil.org.uk/news-opinion/design-process-what-double-diamond
https://www.designcouncil.org.uk/news-opinion/design-process-what-double-diamond
http://www.webcitation.org/

                                            74d5rk9mE
http://dx.doi.org/10.1191/1478088706qp063oa
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/1471-2288-13-117
http://dx.doi.org/10.1186/1471-2288-13-117
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24047204&dopt=Abstract
http://dx.doi.org/10.1177/0021886306297722
http://dx.doi.org/10.1007/s12160-013-9486-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23512568&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


48. Chase JA, Houmanfar R, Hayes SC, Ward TA, Vilardaga JP, Follette V. Values are not just goals: Online ACT-based
values training adds to goal setting in improving undergraduate college student performance. Journal of Contextual Behavioral
Science 2013 Oct;2(3-4):79-84. [doi: 10.1016/j.jcbs.2013.08.002]

49. Sanders EB, Stappers PJ. Co-creation and the new landscapes of design. CoDesign 2008 Mar;4(1):5-18. [doi:
10.1080/15710880701875068]

50. Robert G, Cornwell J, Locock L, Purushotham A, Sturmey G, Gager M. Patients and staff as codesigners of healthcare
services. BMJ 2015 Feb 10;350:g7714. [doi: 10.1136/bmj.g7714] [Medline: 25670179]

51. Hinchcliff R, Greenfield D, Braithwaite J. Is it worth engaging in multi-stakeholder health services research collaborations?
Reflections on key benefits, challenges and enabling mechanisms. Int J Qual Health Care 2014 Apr;26(2):124-128. [doi:
10.1093/intqhc/mzu009] [Medline: 24519121]

52. O'Brien N, Heaven B, Teal G, Evans EH, Cleland C, Moffatt S, et al. Integrating Evidence From Systematic Reviews,
Qualitative Research, and Expert Knowledge Using Co-Design Techniques to Develop a Web-Based Intervention for People
in the Retirement Transition. J Med Internet Res 2016 Aug 03;18(8):e210 [FREE Full text] [doi: 10.2196/jmir.5790]
[Medline: 27489143]

53. Raynor DK, Ismail H, Blenkinsopp A, Fylan B, Armitage G, Silcock J. Experience-based co-design-Adapting the method
for a researcher-initiated study in a multi-site setting. Health Expect 2020 Jun 11;23(3):562-570 [FREE Full text] [doi:
10.1111/hex.13028] [Medline: 32045087]

Abbreviations
EBCD: experience-based co-design
HCP: health care provider
PAR: participatory action research

Edited by G Eysenbach; submitted 27.02.20; peer-reviewed by M Bestek, S Berrouiguet, I Shubina; comments to author 20.04.20;
revised version received 16.06.20; accepted 23.11.20; published 20.01.21

Please cite as:
Elbers S, van Gessel C, Renes RJ, van der Lugt R, Wittink H, Hermsen S
Innovation in Pain Rehabilitation Using Co-Design Methods During the Development of a Relapse Prevention Intervention: Case
Study
J Med Internet Res 2021;23(1):e18462
URL: http://www.jmir.org/2021/1/e18462/
doi: 10.2196/18462
PMID: 33470937

©Stefan Elbers, Christa van Gessel, Reint Jan Renes, Remko van der Lugt, Harriët Wittink, Sander Hermsen. Originally published
in the Journal of Medical Internet Research (http://www.jmir.org), 20.01.2021. This is an open-access article distributed under
the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work, first published in the Journal of Medical Internet
Research, is properly cited. The complete bibliographic information, a link to the original publication on http://www.jmir.org/,
as well as this copyright and license information must be included.

J Med Internet Res 2021 | vol. 23 | iss. 1 | e18462 | p. 10http://www.jmir.org/2021/1/e18462/
(page number not for citation purposes)

Elbers et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1016/j.jcbs.2013.08.002
http://dx.doi.org/10.1080/15710880701875068
http://dx.doi.org/10.1136/bmj.g7714
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25670179&dopt=Abstract
http://dx.doi.org/10.1093/intqhc/mzu009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24519121&dopt=Abstract
https://www.jmir.org/2016/8/e210/
http://dx.doi.org/10.2196/jmir.5790
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27489143&dopt=Abstract
http://europepmc.org/abstract/MED/32045087
http://dx.doi.org/10.1111/hex.13028
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32045087&dopt=Abstract
http://www.jmir.org/2021/1/e18462/
http://dx.doi.org/10.2196/18462
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33470937&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

