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Abstract

Background

During adolescence, adolescents and young adults (AYAs) are expected to transfer their
care from the pediatric environment towards an adult-focused setting. To prevent an abrupt
transfer of care, it is recommended to provide AYAs with chronic conditions an adequate
transition program. The aim of this paper is to describe the study protocol for the develop-
ment of a transition program for AYAs with common chronic conditions (COCCOS study),
using the Experience-Based Co-Design (EBCD) methodology.

Methods and analysis

A qualitative, participatory study is conducted in Flanders (Belgium). Study participants are
AYAs (n>15, 14-25 years old, diagnosed with type 1 diabetes, asthma, or obesity), their
families, and healthcare providers (n>15). The study is composed of eight EBCD stages:
clinical site observations, in-depth interviews, trigger film, healthcare providers’ feedback
event, AYAs’ feedback event, joint event, co-design workshops, and a celebration event.
Photovoice will take place as a starting point of EBCD. Data will be analyzed using thematic
analysis.

Results

Data collection has started in January 2023 and is expected to be completed in May 2024.
As of August 2023, over 15 clinical site observations have been conducted. A total of 18
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AYAs, two parents, six healthcare providers have been enrolled and a total of 20 interviews
have been conducted.

Conclusion

Advancing transitional care is essential for tackling negative health outcomes. Applying the
innovative participatory EBCD methodology will reveal key elements of transitional care for
AYAs with common chronic conditions in the development of a person-centered transition
program.

Practice implications

Study findings will apply key elements of transitional care of AYAs with chronic conditions in
the development of an adequate transition program.

Introduction

Over the past decades, the prevalence of life-long chronic conditions in adolescents and young
adults (AYA) increased substantially due to environmental and behavioral changes, improved
screening and diagnosis, and medical advancements [1]. About 15 to 25% of AYAs are esti-
mated to be affected by a chronic condition and more than 85% of them have the prospect of
reaching adult age [2, 3]. These young persons are confronted with an amplified disease bur-
den and a life-long risk for complications, requiring continuous specialized care along their
life course [4, 5]. Since the needs faced by adults differ profoundly from those in younger per-
sons, adolescents should be transferred from pediatric care towards a care setting better
addressing the medical, psychosocial, and behavioral needs experienced by young adults [4, 5].
Ideally, a gradual preparation of the AYA and family, anticipating the transfer to adult care, is
provided through the implementation of a transition program (TP). TPs are essential in the
delivery of high-quality healthcare in AYAs with chronic conditions. These programs aim to
prevent deterioration of health through the development of self-management skills, increased
treatment adherence and patient empowerment, potentially leading to reduced healthcare
expenses [6]. It is observed that the absence of adequate TPs results in higher symptom burden
and complications, impaired patient well-being, medication non-adherence, discontinuation
of care, increased emergency department and hospital use, and increased healthcare costs [7].

To date, most TPs are provided ad hoc, without clear indications on the developmental pro-
cess, uptake, impact or experiences of patients and caregivers [8, 9]. Moreover, as transitional
care is considered a shared responsibility between AYAs, families, pediatric and adult health-
care providers (HCP), input and support from key stakeholders in the development, imple-
mentation and evaluation of a TP is mandatory [10]. Furthermore, most TPs lack primary care
involvement, despite their key role in the continuity of care for chronically ill persons [11, 12].
To date, most TPs focus on complex diseases; hence, according to the American and European
Academies of Pediatrics, priority should be given to TPs in youth with less complex but more
prevalent chronic conditions, such as asthma, diabetes and childhood obesity [13, 14].

To advance the quality of care for AYAs with chronic disease and to reduce variation in
care across healthcare centers, the development of an evidence-based multidisciplinary transi-
tion model is considered a top priority [8, 12]. Furthermore, to achieve better TP outcomes,
the involvement of people with lived experiences in the co-design of the program is
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recommended. “Experience-Based Co-Design” (EBCD) is a participatory approach in which
AYAs, families, and HCPs act as co-designers of a care program. In essence, participants in the
EBCD process act as equal partners aiming to co-design a well-accepted TP [15]. This paper
describes the study protocol for developing a TP for AYAs with common chronic childhood-
onset conditions (i.e., type 1 diabetes, asthma and obesity), using the EBCD methodology. The
TP will be developed in close collaboration with all relevant stakeholders, both at primary and
specialized care level, in Flanders (Belgium).

Methods
Study design

An EBCD approach is characterized by a triangulation of several qualitative methods of data
collection such as observations, semi-structured interviews and focus group meetings [15].
Hence, a qualitative, explorative study design will be undertaken.

Experience-based co-design

The EBCD-methodology is based on story-telling, starting from AYAs’ and caregivers’ experi-
ences, identifying key touchpoints to be integrated into the TP. Using a cyclical approach,
small groups of stakeholders co-design solutions and are in charge of shaping the future care
program [8, 10]. The innovativeness of this methodology lies in the simultaneous involvement
of AYAs, parents and HCPs throughout the entire program development. This particular
approach is a critical factor in overcoming reluctance in practice [10, 15]. The EBCD toolkit
and analysis techniques, as described by the Point of Care Foundation, will be consulted and
applied [16]. In addition, researchers of this study were trained in the application, as described
by the Point of Care Foundation.

One of the advantages of the EBCD methodology is its flexibility to adjust and adapt the
method to a particular setting. Since the participation of AYAs is key in this study, additional
age-appropriate features will be added to the methodology, such as the use of photovoice.
Photovoice is a participatory action research method which uses photographs, taken by partici-
pants, to capture AYAs’ personal experiences, expressing their perspectives, opinions and/or
feelings about the transition program [17].

Setting and sampling

Setting. For partaking in the subsequent photovoice and EBCD stages, participants will be
selected in collaboration with the regional University Hospitals, primary care services, com-
munity health centers, respective patient organizations for asthma and diabetes, and a special-
ized multidisciplinary rehabilitation center for AYAs with a diversity of chronic conditions
including diabetes, asthma and obesity using a purposive sampling technique.

Study population. Three study populations will be selected as a sample case for the
broader spectrum of common chronic childhood-onset conditions, i.e., AYAs with type 1 dia-
betes, asthma or obesity. Furthermore, a minimum of five, including their family members,
will be enrolled for each of these conditions [18]. The proposed minimum sample size (n >15)
will allow heterogeneity and diversity in terms of sociodemographic characteristics, ethnicity,
educational level and range of experiences, but will safeguard the methodological points of
attention applicable to the EBCD methodology. To support the inclusion and input of AYAs
from lower socioeconomic groups, collaborations with community health centers are set up,
as these centers mainly host patients with a lower socioeconomic position.

The following selection criteria will be applied for patients:
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Fig 1. Interest-Influence classification of stakeholders.

https://doi.org/10.1371/journal.pone.0298571.9001

Inclusion criteria. AY As aged 14-25 years (and their respective family members, with a
maximum of two members per patient), diagnosed with type 1 diabetes, asthma or obesity,
either facing the upcoming transfer to adult care, or already experienced with the transfer
event, will be eligible.

Exclusion criteria. AY As with insufficient understanding of Dutch (important for group
involvement), as well as patients with neurodevelopmental, cognitive or serious mental
health issues will be excluded.

Second, a sample comprising at least 15 HCPs, with experience in pediatric, adult or pri-
mary care for patients afflicted with these chronic conditions, will be recruited [18]. This mul-
tidisciplinary sample will include physicians, nurses, psychologists, dieticians, primary care
providers, physiotherapists, diabetes educators, and social workers.

The following selection criteria will be applied for HCPs:

Inclusion criteria. HCPs with experience in the care and management of children, adoles-
cents and/or (young) adults diagnosed with chronic conditions, working in primary or spe-
cialized care levels, will be eligible.

An interest-influence classification stakeholder analysis, displayed in Fig 1, was performed
to give an overview of all involved parties and their anticipated interest and influence on the
study [19].

Recruitment of participants

Primary and tertiary HCPs will be contacted through several key persons: the transition coor-
dinator of a University Hospital, intermediary persons of the universities specialized in pri-
mary care and community health centers, and heads of department of pediatric and adult care
specialized in diabetes, asthma and obesity or rehabilitation centers. An invitation to a (group)
meeting will be send to those who expressed interest in the subject of the study. During these
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meetings, the researchers will briefly present the study and ask for HCP’s willingness to partici-
pate. Next to participation, they will be involved in the recruitment of AYA participants meet-
ing the inclusion criteria. Clinicians will briefly explain the purpose of the study to the AYA
and their family before inviting them to participate through a voluntary response sample. The
AYA’s contact details will be transferred to the researcher, with a signed version of the partici-
pant informed consent. Flyers will be developed in advance to inform participants about the
study, a poster will also be displayed in waiting rooms. Additional participants will be recruited
when data sufficiency (i.e., alternative to data ‘saturation’ [20]) is not reached.

Data collection

The EBCD methodology compromises eight consecutive stages: 1) HCP’s experiences will be
collected through clinical site observations; 2) in-depth interviews will be performed with
AYAs, their family member(s) (videotaped) and HCPs in separate groups; 3) editing of inter-
view videos in a short trigger film will follow subsequently; 4) HCP’s feedback event will be
organized aiming to reach consensus on included items; 5) AYAs’ and family feedback event
(s) will be organized showing the selected trigger film; 6) a joint AYAs” and HCP’s event will
be organized with the goal to reach consensus between all stakeholders on elements to be
included in the TP; 7) running multiple co-design groups developing the TP; and 8) an evalua-
tion event will be organized celebrating TP completion with all stakeholders (Fig 2). Not all
participant groups will engage in each EBCD step. Table 1 displays the participant group(s)
with the corresponding data collection steps. Photovoice will take place as a starting point for
the EBCD methodology stage 2.

Photovoice-stage 0

AY As will be asked to use their camera phones to document their healthcare experiences in
10-20 photographs, prior to the interview. This method will be included because it increases
participant empowerment and engagement by actively involving them in a creative research
project [21]. To guide the AYA, a flyer with an explanation and instructions of photovoice will
be distributed among potential participants. The collected photographs will be used as a start-
ing point for the interviews and group discussions (stage 2) planned to be performed as part of
the EBCD methodology.

EBCD stage 1

As part of EBCD stage 1, outpatient visits and primary care visits between AYAs and HCPs
will be observed, to gain insight in current care practices for AYAs with diabetes, asthma or
obesity including their families. Field notes (i.e., written observations) will be described in
thick description before being discussed within the research team. Field notes will also be used
as prompts for the interviews, next to the photovoice photographs. In total, at least five outpa-
tient clinic and primary care visits per patient group will be observed at the University Hospi-
tals and the rehabilitation center.

EBCD stage 2

At least five AY As, their family members and five HCPs per patient group will be interviewed
about their experiences with the current service. The in-depth interviews will take place at the
participant’s preferred location, i.e., at the hospital or the AYA’s home. For the HCPs, focus
group interviews will be organized. Both interviews will adhere to a semi-structured interview
guide, developed based on literature and the photovoice photographs. In consultation with the
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Fig 2. Experience-based co-design methodological steps, including photovoice.
https://doi.org/10.1371/journal.pone.0298571.9002

advisory board and highly experienced qualitative researchers content, validity and methodo-
logical consistency of the initial interview guide will be ensured. The interviews will last about
60 (face-to-face interviews) to 90 minutes (focus groups) and the AYA interviews will be vid-
eotaped if consent is obtained. Additionally, data are returned to participants through short
conclusions of their interview to check for accuracy as a form of member checking.

EBCD stage 3

In this stage, a 15-minute trigger film will be composed using AYA input, illustrating all key
elements mentioned in EBCD stage 2 and the photovoice photographs. This film will be used
to assist the feedback meetings. Participants get the possibility to see their personal recordings
in advance. Footage will only be used in absence of participants opting out.
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Table 1. Data collection steps with the corresponding participant groups.

Participant group

Patients (and family) Primary care providers Tertiary care providers

Data collection steps

Photovoice X

EBCD stage 1 X X

EBCD stage 2 X X X

EBCD stage 3 X

EBCD stage 4 X X

EBCD stage 5 X

EBCD stages 6, 7 and 8 X X X

EBCD; Experience-based co-design

https://doi.org/10.1371/journal.pone.0298571.t001

EBCD stages 4 and 5

Both HCPs’ and AYAs’/family feedback meetings will be organized separately and moderated
by the research team. These group interviews will take place at the University Hospitals and
will last approximately four hours. During these meetings, the short trigger film will be shown
and further discussed to identify improvement priorities for the planned intervention.

EBCD stage 6

A heterogeneous group event will be organized with AYAs/families and HCPs. This event will
last for a maximum of two hours. Five group events will be held consisting of three AYAs,
their family members and three HCPs.

EBCD stage 7

The joint priorities resulting from stage 6 will be used by the co-design working groups to
develop a TP. In these working groups, AY As/families and HCPs will work collaboratively in
an iterative approach to design the TP. This TP will comprise of a generic basis allowing a
modular approach with the adding-on of disease-specific modules. Both group interviews will
take place at the University Hospitals.

EBCD stage 8

The final stage includes a celebration event in which all participants will be invited to provide
feedback on the co-design project. This event will be an occasion to thank all involved parties
and give them closure in ending their commitment to the study. Early results and future impli-
cations will also be presented.

Data analysis

Data collected from the in-depth (stage 2) and focus group (stage 2, 4-7) interviews will be
transcribed verbatim and analyzed thematically using the software package NVivo (version
1.6.1). Data will be analyzed using content analysis, applying a multistep consecutive approach
starting with an initial open coding phase, followed by axial coding and finishing with a selec-
tive coding process [22]. A constant comparison analysis will also be used within and between
transcripts with the emphasis on identifying and interpreting patterns by inductively coding
the data [23]. Data analysis will continue until data sufficiency has been reached. To ensure
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analytical rigor, at least two researchers will independently analyze the anonymized data before
reflecting on the findings together. Themes and emotional touchpoints will be derived from
the interviews. Field notes from the observations and focus groups will be used to support
interpretation of themes emerging from the interviews.

Ethics approval

The study entails a multicentric design, ethical approval has been provided by the Ethical
Committee of Antwerp University Hospital and Ghent University Hospital (reference number:
B3002022000183), Belgium.

Previous co-design studies underline the importance of guiding expectations of participants
to decrease distress associated with involvement [24]. Hence, participants will receive an infor-
mation letter with the aims and program for each session. To minimize the burden of study
participation, participants will be reimbursed for their travel costs. All participants will receive
a voucher for their time investment.

An informed consent or assent (minors) will be sought from all participants. In addition, all
participants will be informed that refusal to participate or to take part but subsequently with-
draw from the study, would not adversely affect their current/future care (i.e. AYAs/parents)
or employment (i.e. HCPs). Data will be stored safely in a de-identified format and only
accessed by project researchers on encrypted data platforms with a double authentication pro-
cess, for a period of 20 years.

Study results will be disseminated through peer-reviewed publications and presented at sev-
eral national and international conferences. Preliminary results will also be presented to all
participants during the celebration event. A summary of the study results will be communi-
cated to clinicians and policy makers through local, national, and international networks and
events.

Results

Data collection is anticipated to start from January 2023 and ending in May 2024. Observa-
tions have started in January 2023. The first participants were recruited in March 2023. As of
August 2023, over 15 clinical site observations have been conducted at the specialized care
facilities (i.e., University Hospitals and rehabilitation center) and a total of 18 AYAs, two
parents and six HCPs have been enrolled in the study, 20 interviews have been conducted.

Discussion and conclusion
Discussion

The main strength of this study is its anticipated contribution to the healthcare organization of
AYAs with type 1 diabetes, asthma and obesity. The TP will be a starting point of a tailored TP
to the specific needs of these vulnerable groups. As mentioned earlier, participants are consid-
ered co-designers (i.e., ‘surrogate researchers’) of the TP and will be involved throughout each
stage of the TP development. Therefore, a collective ownership between stakeholders is aimed
for [25]. Furthermore, this sharing of power will be accompanied by the inclusivity of different
perspectives and skills (AYAs’, families’ and HCPs’ view), equality between all participating
individuals, reciprocity and strengthening of social relationships [26]. Working in close part-
nership with these participant groups, gives the opportunity of gaining knowledge directly
from the source, hence, generating an appropriate TP [26]. Another strength is the pragmatic
use of multiple participative research methods. Photovoice will be used to initiate stage 2 of the
EBCD methodology, providing the opportunity to enrich the interview data [27]. In addition,
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methodological triangulation will be reached by using different data collection methods (i.e.,
photovoice, in-depth interviews, focus group interviews, observations), which increases the
credibility, confirmability, and validity of research findings [28, 29]. The use of member check-
ing (stage 2 and stage 8) will likewise increase the validity of the results. A steering committee,
consisting of experts with different backgrounds, will discuss the preliminary results to ensure
investigator triangulation and to monitor the achievement of milestones of the project.

Several limitations need to be considered. A potential limitation is the risk of participants’
drop-out during the EBCD process, given the substantial time investment. This potential attri-
tion will be anticipated for, by recognizing all participants for their contribution and by show-
ing the participants that their input is being captured in the subsequent phases of the process.
AYA participants will receive a financial compensation after each meeting (e.g., a voucher)
and in the end, a celebration event (stage 8) is planned to celebrate the whole process and to
thank all the parties involved as recommended by the Point of Care Foundation [16]. In addi-
tion, when using an EBCD framework, equal say is key to having a widely supported outcome.
However, because of the traditional roles of patients and their family versus rather ‘paternalis-
tic’ HCPs, the former might rely on the expertise and opinion of HCPs, limiting their input in
the program. Evidence of change in power relationships caused by the EBCD methodology has
shown to be very scant [25]. By using small mixed groups, ensuring mutual respect, equal
power relationships will be anticipated for. In addition, AYA participants will act as ‘surrogate
researchers” empowering them to not only have a voice in the process, but also an active con-
tribution to the design of their healthcare. Another critical note is the nature of co-design
research. It is often difficult to represent vulnerable groups and ‘silent voices’ among the target
population since mostly ‘super’ users will participate in these studies [30]. Super users are par-
ticipants who frequently participate in research studies because of their active engagement,
expressiveness and clear understanding of their roles in research projects [31]. Their perspec-
tives and experiences may have been influenced by their previous contributions to studies,
therefore not entirely reflecting the target population [30].

Conclusion

This paper describes a study protocol to co-develop a TP for AYAs with type 1 diabetes,
asthma and obesity, combining photovoice and the EBCD methodology in Belgium. In a later
phase, the impact of the TP prototype will be evaluated in terms of clinical effectiveness (i.e.,
patient-reported health outcomes), cost-effectiveness, and user experiences related to the
implementation process.
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