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Through literature research, interviews, and co-
creation sessions, I gained insight into the
experiences, needs, and challenges of children with
congenital heart defects and the people around
them in relation to sports participation, as well as
the difficulties involved in sharing and interpreting
information across different stakeholder groups.
While the process was sometimes complex, it
helped me better understand my role as a designer
working at the intersection of healthcare,
communication, and sports practice involving
children and their families.

I would like to thank my supervisors at TU Delft,
JanWillem Hoftijzer and Kim Boltjes, for their
guidance throughout my graduation project. I would
like to thank JanWillem for his support during the
process, his input during discussions and
brainstorming sessions, and his practical guidance
in his role as chair. I am grateful to Kim for
introducing this graduation project to me. Her
constructive and detailed feedback helped me to
strengthen the content of the project and sharpen
my design decisions, from which I have learned a lot
as a designer.

I would also like to thank Rebecca Meuldijk, my
supervisor from Erasmus MC, for her valuable
feedback and the perspectives she shared from her
expertise. Her open and enthusiastic approach
made the collaboration very pleasant and
motivating.

This master’s thesis, “Design of a Communication
Tool to Support Inclusive Sports Participation of
Children with Congenital Heart Defects,” is the
result of my graduation project within the Master’s
program Integrated Product Design at Delft
University of Technology. In this project, I developed
a communication tool intended to support children
with congenital heart defects in participating safely
and inclusively in organized sports activities.

My interest in this topic developed during an
elective course in my master’s program, where I
worked with children for the first time in an
academic context. Their openness, enthusiasm and
the feedback they shared during testing sessions
made me realize how much I value designing
solutions that support children and the people
around them. From that moment on, I knew that I
wanted my graduation project to focus on a context
in which children play a central role.

I want to use my role as a designer in a way that
feels relevant in practice, and the healthcare
domain offered a context in which this felt
appropriate and meaningful. The topic of congenital
heart defects also has personal relevance to me, as
heart-related conditions occur within my own
family. This project therefore allowed me to
combine my interest in design, healthcare, and
social impact within a subject that is close to my
heart.

Throughout this project, I worked within the context
of healthcare and organized sports and
collaborated with a diverse group of stakeholders,
including healthcare professionals, parents,
children, sports coaches, and other involved parties. 

Furthermore, I would like to thank all participants
who participated in the interviews and co-creation
sessions for sharing their experiences and insights,
which were essential to the development of the
final design. I am also grateful to everyone who
helped put me in contact with these participants.

Finally, I would like to thank my parents, brother,
grandfather and friends for their support
throughout this project. Whether through practical
help, brainstorm sessions, emotional support, or
simply offering moments of distraction, their
involvement was invaluable to me throughout this
project.

I hope you enjoy reading my thesis.

Preface
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Parents are generally expected to pass on
information to the sports environments and want
control over what is shared with whom. However,
this transfer of information often occurs without a
standardized structure and carries a risk that
medical guidance is interpreted differently once it
reaches the sports environment. As a result, sports
coaches may receive information that lacks clarity.
Sports coaches are responsible for providing a safe,
inclusive environment, but often lack CHD-specific
knowledge and practical guidance.

Taken together, these findings suggest that
improving communication and understanding
requires a shared and structured approach that
connects healthcare and sports contexts, supports
consistent information transfer, and fits within
stakeholders’ existing roles and working practices.
Such an approach should make needs and
uncertainties explicit, and support shared
understanding of what is safe and appropriate to
enable more inclusive sports participation for
children with CHD.

To achieve this, a concept communication tool was
developed to demonstrate how this approach can
be supported in practice. The final design consists
of a pre-consultation questionnaire and a sports
advice form, supported by a digital parent-child
sports advice platform. Prior to the consultation,
children complete the questionnaire via their
patient-portal, which enables the cardiologist to
prepare in advance and tailor discussion during the
consultation. Afterwards, the cardiologist completes
a sports advice form, which families will receive. 

Physical activity and sports participation are
important for children’s physical and social
development, including children with congenital
heart disease (CHD). Although many children with
CHD are medically able to participate, participation
in practice is often hindered by uncertainty about
what is safe and appropriate. This uncertainty is
partly related to how information on sports
participation is communicated between healthcare
professionals, parents, sports coaches, and
children. This graduation project, therefore,
investigated the needs of stakeholders and
designed a tool to improve communication and
understanding around sports participation, to
support accessible and inclusive participation in
organized sports activities for children with CHD.

The project followed a human-centered and
iterative design approach. Literature research and
qualitative interviews were conducted and
synthesized into journey maps, from which key
intervention moments were identified. These
insights informed the development of design
requirements and initial concept directions, which
were further explored and refined through two co-
creation sessions with stakeholders. Two key
components were subsequently evaluated with
users to gather feedback.

The findings show that communication about sports
participation is fragmented, unclear, and
inconsistent across healthcare and sports contexts.
In consultations, sports participation is frequently
addressed briefly and superficially due to time
constraints, variation in counselling practices, and
assumptions about the child’s preferences and
needs, which may result in possible underlying
uncertainties or concerns of the child not always
being discussed.

They can use the platform to add context-specific
information and filter which information from the
sports advice they want to share with sports
coaches and distribute it through their existing
communication channels.

In this way, the tool brings together relevant
information from various stakeholders and
supports clearer and more consistent
communication between the healthcare and the
sports context, while fitting within existing
workflows.

Summary
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Congenital heart defects/disease (CHD) -
problems in the structure of the heart that are
present from birth (i.e. congenital).
A congenital heart defect refers to a more specific
abnormality that occur during development,
whereas congenital heart disease is a broader term
used for any heart-related condition that exists at
birth.
In this report, both terms are used interchangeably.

Double diamond model - a representation of a
design process consisting of two diamonds, each
with diverging and converging phases: discover,
define, develop, and deliver. 

Physical Activity (PA) - In this report, PA refers to
everyday physical movement and sport
participation in the context of children with a
congenital heart defect.

Self-efficacy - The belief in one’s own ability to
successfully perform a specific task or activity, such
as engaging in physical activity or sports.

Sports coaches - In this report, the term sports
coaches is used as an umbrella term to refer to
people responsible for guiding or supervising
physical activity in children. This includes
professional sports coaches, physical education (PE)
teachers and other sport-related professionals,
unless otherwise specified.

Stakeholders - All individuals or groups with an
interest in or influence on a particular issue. In this
project, stakeholders include children with CHD,
parents, healthcare professionals and sports
coaches.

Glossary
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This chapter introduces the context of this graduation project. It describes the project
background, stakeholders and involved parties, and outlines the problem and design goal. In
addition, this chapter presents the research questions and provides an overview of the
approach of the design process and structure of the report.

Introduction1



Clear and individualized physical activity advice can
reduce this uncertainty and support more confident
participation (Buchanan et al., 2023). This highlights
the importance of better knowledge sharing and
clearer communication between the stakeholders
involved in sports participation of these children
(Saxena et al., 2021).

This forms the basis of my graduation project,
which focuses on organized sport activities, such as
training at sports clubs and physical education
classes at school, for children with congenital heart
defects.

Sport and exercise are essential for children's
physical and social development. Research shows
that regular physical activity during childhood has
immediate benefits for psychological well-being,
overweight, skeletal and cardiorespiratory health
and also supports motor skill development that has
long-term health benefits (Loprinzi et al., 2012). To
achieve these benefits, the World Health
Organization recommends that children and
adolescents should engage in moderate to vigorous
exercise for at least 60 minutes a day, including
muscle- and bone strengthening activities at least
three times a week (World Health Organization,
2020). 

In the Netherlands, about 1300-1400 babies are
diagnosed with a congenital heart defect (CHD) each
year (Amsterdam UMC, 2023). Due to medical
advances, more than 90% of these children reach
adulthood and many of them are able to lead
relatively normal lives (Amsterdam UMC, 2023). For
children with a congenital heart defect, exercise is
especially important, as reduced physical fitness
can increase the risk of co-morbidities, i.e. type 2
diabetes, obesity, depression and anxiety (West et
al., 2019). Even modest amounts of physical activity
can already provide significant health benefits
(Janssen & LeBlanc, 2010).

However, it appears that despite having minimal
medical restrictions in many cases, these children
are often less active than their healthy peers (Voss
et al., 2017). The hesitation in sports participation is
not only related to medical factors, but also to
psychosocial factors, such as social barriers,
parental overprotection and uncertainty about
physical limits (Chong et al., 2018). Research shows
that uncertainty and lack of information can create
fear and apprehension about physical activity, not
only in children with CHD but also in their families,
teachers and physicians supporting them in sports
(Buchanan et al., 2023).

Children with CHD

Parents

Healthcare professionals

Sports coaches/ PE teachers

1.1 Project context
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1.1.1 Stakeholders
The main stakeholders involved within the scope of
this graduation project, who play a role in
communication and decision-making around sports
participation are:

Children with a congenital heart defect (CHD)
in the age of 6-16 years old. This age group was
chosen because it includes important stages at
which choices around sports participation are
often made and is representative of relevant
developmental stages in physical activity. For
example, many children begin participating in
organized team sports around the age of six,
after obtaining their swimming certificates. The
transition from elementary school to high school
is also an important moment in children's
physical and social development.
Parents of children with a congenital heart
defect.
Healthcare professionals who provide medical
advice about sports participation of children
with a congenital heart defect.
Sports coaches and PE teachers who teach
sports classes and work in environments that
support physical activity (e.g. sports clubs and
schools).



1.1.2 Involved parties

(Erasmus MC, n.d.) (Convergence, n.d.)

This graduation project is conducted in
collaboration with Erasmus MC and is part of a
broader research context within the Convergence
initiative Healthy Start.

Erasmus MC is the largest university medical center
in the Netherlands. Pediatric care is provided by the
Erasmus MC Sophia Children’s Hospital, which
offers specialized treatment for children with
congenital heart defects. The pediatric cardiology
department at Sophia is part of the largest
academic center for CHD in the Netherlands
(Erasmus MC, n.d.).

Healthy Start is an initiative of Erasmus MC,
Erasmus University Rotterdam and TU Delft, which
focuses on the health and well-being of children
and young adults. Through research and
collaboration between medical, social and
technological sciences, as well as societal partners,
Healthy Start strives for equal developmental
opportunities for all children and young adults,
regardless of their background (Convergence, n.d.).
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Each child with CHD has a unique medical history
and specific limitations or abilities. Pediatric
cardiologists provide advice on sports participation,
but in practice, parents often face many challenges
when they try to apply these guidelines in daily life
(Longmuir et al., 2021). Although they indicate
understanding the doctors' advice, uncertainty
remains in translating it into concrete situations
(Longmuir et al., 2021).

Research shows that only 39% of clinicians give
exercise advice at every consultation (Williams et al.,
2017). Lack of time, lack of training and uncertainty
about appropriate recommendations are cited as
major barriers. As a result, giving clear and specific
guidance is often lacking (Williams et al., 2017).
Parents subsequently struggle to communicate this
advice clearly and effectively to sports coaches or
teachers. Sports coaches or teachers, in turn, often
do not know how to safely and appropriately
support these children (Saxena et al., 2021). This
may lead to uncertainty, misunderstanding and
overprotectiveness, resulting in children
participating in sports activities less frequently or in
a less inclusive manner than medically necessary
(Longmuir et al., 2021).

Moreover, children with CHD themselves may also
experience uncertainty or anxiety about their
physical abilities, which can negatively affect their
motivation to participate in sports activities
(Longmuir et al., 2021).

There is a need for clear, tailored and effective
communication and knowledge sharing about the
abilities and limitations of children with CHD,
between the stakeholders involved.

1.2 Problem and design goal

Therefore the goal of this graduation project is:

Investigate needs and design a tool to improve the
communication between parents, sports coaches, healthcare
professionals and children with a congenital heart defect, so
that these children can participate in organized sports activities in
an accessible and inclusive way.

11



1.3 Research questions

Based on initial exploration of the topic, the
following main research question was defined.

1.3.1 Main research question

1.3.2 Sub questions

How can communication and understanding
between parents, sports coaches, healthcare
professionals and children with a congenital heart
disease be improved, in order to enable accessible
and inclusive participation in organized sports
activities?

To answer the main research question, the
following sub-questions are formulated:

1.What are the experiences and needs of
parents, children with CHD, healthcare
professionals and sports coaches regarding
current communication about sports
participation?

2.What tools are currently being used to share
information within the fields of sports and
healthcare?

3.How do the different stakeholders perceive their
own roles and responsibilities within the
communication process?

4. In what ways can a communication tool
contribute to improving communication and
accurate understanding between the involved
parties?

The full project brief is shown in Appendix A.

12



The design process followed throughout this project
is based on the Double Diamond model (Figure 1).
This model consists of two diamonds, each with a
divergent and convergent phase. The first diamond
focuses on researching and defining the problem
and the second on developing and testing a solution
(Design Council, n.d.). The Double Diamond was
chosen because it supports a human-centered and
iterative approach, which is suitable for this project
as it involves multiple stakeholders and requires
exploration of needs and iterative development of a
communication tool.

The structure of this report reflects the four phases
of the Double Diamond model:

Discover: understanding the problem by doing
literature research and conducting interviews
with stakeholders.
Define: analyzing the obtained data and refining
the problem.
Develop: creating multiple solution directions
based on the defined needs.
Deliver: further developing a concept and
testing it with users to gather feedback.

The report is structured accordingly. Chapter 2
presents the literature review, providing
background and context of the project. Chapter 3
describes the qualitative interviews conducted with
key stakeholders, offering insight into their
experiences, needs, and challenges. In Chapter 4,
insights from the literature and interviews are
synthesized into journey maps, through which
potential intervention moments are identified and
the insights are translated into design
requirements. 

Chapter 5 explores existing tools and initiatives
related to healthcare and sports participation,
which are analyzed to identify opportunities and
inspiration for the design. Based on the combined
insights gathered throughout the project, Chapter 6
develops and refines a concept direction,. Chapter 7
presents the final concept, which is evaluated with
users in Chapter 8. Finally, Chapter 9 reflects on the
findings and outcomes of the project through a
discussion and conclusion.

Figure 1: The Double Diamond model
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This chapter presents the findings of the literature research conducted to understand sports
participation in children with CHD. It provides background information on children with CHD,
physical activity guidelines, actual physical activity behavior, and internal and external
factors that influence sports participation. The chapter concludes by summarizing key
insights and outlining how these informed the subsequent interview study.

2Literature research



The severity and nature of the defect determine the
treatment pathway, which may include medication,
repair via cardiac catheterization, one or more
surgical interventions, or the implantation of a
pacemaker or ICD (Wong, 2021). Long-term follow-
up care is often required after these interventions.
Most CHDs are diagnosed before birth or within the
first week of life, although milder forms may only be
detected later (Pavlicek et al., 2021).
Figure 2 shows a visual timeline of a general care
trajectory for a child with CHD.

As previously mentioned, due to advances in
medical care, most children with CHD now reach
adulthood and can lead relatively normal lives (West
et al., 2019). Consequently, the focus of care is
shifting from survival to promoting quality of life
(Roston et al., 2013). Participation in sports plays an
important role in this, due to its positive effects on
both physical and mental health. 

Congenital heart defects (CHD) include structural
problems of the heart that occur before birth. They
are the most common congenital condition in
children (Sun et al., 2015). 
CHDs can vary widely in type and severity. They
often involve holes in the heart wall or narrowed
heart valves. Some children may also develop heart
rhythm disorders (arrhythmias), caused by the
heart defect itself or, for example, as a result of
their treatment.
There are several ways to classify CHDs, including
by anatomical location, clinical presentation or most
common types (Patiëntenvereniging Aangeboren
Hartafwijkingen, n.d.). In this report, heart defects
are classified according to their complexity, into
mild, moderate or severe defects. See Table 1 for a
broad overview.

Some children have minor conditions that require
little to no medical intervention, while others have
complex defects that involve multiple surgeries or
lifelong care.

2.1 Children with a congenital heart defect

Nevertheless, many children with CHD, as well as
their parents and other people involved, experience
barriers and uncertainties when it comes to
participating in sports.

The following sections will explore the current
guidelines, physical activity behaviors and
psychosocial factors that influence sports
participation in children with CHD.

Multiple interventions and/or implants (such as a pacemaker or ICD), prolonged medical
trajectory with lifelong follow-up.Mild

More complex defect, one or more interventions (such as surgery or catheterization), annual
follow-up.Moderate

Multiple interventions and/or implants (such as a pacemaker or ICD), prolonged medical
trajectory with lifelong follow-up.Severe

Table 1: General overview of congenital heart defect severity levels
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Proportion of children 
with CHD requiring an 

intervention in the first 
year of life

(Patiëntenvereniging Aangeboren 
Hartafwijkingen, n.d.)

Long-term outcomes 
after initial CHD 

intervention

(Patiëntenvereniging Aangeboren 
Hartafwijkingen, n.d.)

Arrhythmias

A CHD is often detected during the
20-week ultrasound.

If an underlying syndrome is
suspected, additional genetic testing
may be offered.

Parents are prepared for specialized
care around delivery.

A multidisciplinary team is involved:
gynecologist
pediatric cardiologist
pediatric neurologist
neonatologist
pediatric thoracic surgeon
radiologist

Prenatal 0-1 years 14-18 yearsLifelong cardiologic monitoring

In approximately 30–50% of
children with a CHD, no
intervention is necessary.

The remaining children undergo
one or more procedures during
their first year of life, such as a
catheter-based intervention or
open-heart surgery. The exact
treatment depends on the type
of defect and the individual
situation.

A large proportion of these
children can lead a reasonably
normal life after the
intervention.

However, about one-third of the
children experience lasting
limitations and/or undergo
multiple surgeries in the
subsequent years.

Complex CHDs (involving heart
failure or arrhythmias) often also
require medication, sometimes
long-term or lifelong.

From age 14 to 18, children
attend a transition clinic
(transitiespreekuur), where
they learn to manage their
own heart condition and
transfer from a pediatric
cardiologist to an adult
congenital cardiologist.

Intervention needed
(50-70%)

No intervention
needed
(30-50%)

1 intervention is
enough (2/3)

Multiple surgeries or
lasting limitations

(1/3)

Heart failure

Endocarditis

Valve insufficiencies

Stenosis of
implanted valves or

other surgical
materials

Pulmonary
hypertension

Possible
complications

Medication

Pacemakers

ICDs

Additional surgeries

Treatment

Catheter
interventions

Medication

Figure 2: Visual timeline of a general
care trajectory for a child with CHD.

Based on information retrieved from
Patientenvereniging Aangeboren

Hartafwijkingen (n.d.)
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2.1.3 Internal factors:
psychosocial influences on
sports participation

2.1.1 Guidelines & medical
recommendations for
physical activity in children
with CHD

Importantly, Roston et al. (2013) also note that the
incidence of SCD in patients with repaired or
palliated congenital heart disease is very low, as
demonstrated in several CHD-specific studies.
Furthermore, Silka and Bar-Cohen (2012) show that
mortality and SCD rates in individuals with CHD
have decreased substantially over recent decades,
and that risk profiles have shifted due to improved
survival and long-term care.

Despite these developments, commonly cited
guidelines do not consistently incorporate this more
recent evidence, which may contribute to more
conservative counselling practices and, as a result,
unnecessarily limit physical activity participation
among children with CHD.

Children with CHD are often less active than
recommended and also less active than their
healthy peers (Chong et al., 2018; Longmuir et al.,
2022), even when their exercise capacity is
medically considered comparable to their healthy
age group. Inactive lifestyles are associated with
sedentary morbidities, such as depression and
atherosclerosis (Longmuir et al., 2022).

One contributing factor is the misjudgment of a
child’s physical activity level by parents. Research
shows that parents tend to overestimate how active
their child is. While many believe their child leads an
active lifestyle, objective measurements indicate
that only 28% of children actually meet the
recommended 60 minutes of daily activity
(Longmuir et al., 2021).

Nevertheless, both parents and children
acknowledge the importance of physical activity for
heart health. Presenting objective activity data to
parents may help provide a more realistic view of
their child’s lifestyle (Longmuir et al., 2021).

Other factors influencing physical activity behavior,
such as psychosocial and environmental influences,
are explored in the following chapters.

Psychological factors also play a significant role in
the physical activity behavior of children with CHD.
These factors strongly influence how children
perceive their own bodies, limitations and
capabilities.
One of the key underlying psychological processes
involved is self-efficacy.
Bandura (1994) describes self-efficacy as an
individual’s belief in their capability to execute
actions required to achieve desired outcomes.
These beliefs shape how people feel, think,
motivate themselves and behave (Bandura, 1994).
In the context of physical activity, self-efficacy refers
to an individual’s confidence in his or her ability to
engage in physical activity (Buchanan et al., 2023).
This confidence is a strong predictor of sports
participation throughout life (Buchanan et al., 2023).
Studies have shown that children with CHD often
score lower on self-efficacy compared to their
healthy peers, due in part to negative experiences,
physical symptoms, social exclusion and
overprotection (Buchanan et al., 2023; Saxena et al.,
2021). 

International guidelines, such as those from the
World Health Organization (WHO), recommend that
children should engage in at least 60 minutes of
moderate to vigorous physical activity daily,
including muscle- and bone strengthening activities
at least three times a week (World Health
Organization, 2020). For children with CHD, physical
activity is also recommended in most cases,
provided it is tailored to their individual medical
condition. According to the American Heart
Association, the benefits of physical activity, such as
improved cardiovascular health, muscle
development, weight management and
psychosocial well-being, often outweigh the
potential risks (Longmuir et al., 2013).

However, specific exercise recommendations for
children with CHD are lacking. Existing guidelines
often focus on adolescents or adults training for
competitive sports, or on individuals of all ages with
genetic heart conditions or arrhythmias. These
recommendations are frequently and incorrectly
applied to younger children or to situations for
which they were not intended, such as physical
education, free play, or recreational sports
(Longmuir et al., 2013).

Moreover, many current recommendations are
based on expert consensus and risk estimation
rather than solid scientific evidence. Fear of sudden
cardiac death (SCD) during physical exertion plays a
major role in this cautious approach. For example,
research from the province of British Columbia
estimates the prevalence of SCD in individuals in
the population under 35 to be only 5,26 per 100.000
(Roston et al., 2013). 

2.1.2 Actual physical activity
behavior

18



Warring with the body
Some children with CHD experience physical
symptoms such as shortness of breath, fatigue,
dizziness and chest pain. These complaints are
often mentioned as barriers to physical activity, due
to fear of discomfort or overexertion (Saxena et al.,
2021). However, such complaints may not always be
directly caused by the heart condition itself, but
may also result from anxiety or reduced physical
fitness. This shows that psychological barriers can
sometimes be more impactful than actual physical
limitations (Buchanan et al., 2023).

As a result, some children become discouraged and
start avoiding physical activity. This avoidance
behavior can reduce their self-efficacy and create a
negative cycle of inactivity and declining confidence.
Many children also feel sadness or frustration when
they are unable to participate in sports activities
that seem natural or easy for their peers (Chong et
al., 2018). Not being able to join in sports can result
in social exclusion and reinforcing feelings of being
different (Sprong et al., 2024).

Low self-efficacy is associated with avoidance of
sports, while positive experiences and support from
the environment, such as encouragement from
family, healthcare providers, or role models, may
help strengthen this confidence (Buchanan et al.,
2023).

The study by Chong et al. (2018) identified six
overarching themes that provide insight into the
experiences of children and adolescents with CHD.
Three of these themes are directly relevant to
physical activity: warring with the body, hampering
potential and goals and establishing one’s own
pace. These are explained below.

Some adolescents attempt to compensate for their
physical limitations by engaging in risk-taking
behaviors such as motorcycling, fighting, or using
alcohol and drugs, to prove that their condition
does not define or restrict them (Chong et al., 2018).
This suggests that supporting adolescents in finding
safe, meaningful forms of participation may reduce
the likelihood that they turn to alternative ways of
expressing their autonomy or capability.

The way children cope with challenging situations
often follows one of two behavioral patterns, as
described by Longmuir et al. (2021). A mastery
pattern, in which the child continues to try and
improve despite setbacks, and a helpless pattern, in
which the child withdraws due to fear of failure.
Many children with CHD tend to show the helpless
pattern in sports settings, often because they
expect limited success or are worried about injuries
(Longmuir et al., 2021).

The way parents or others respond to these
situations also influences how the child reacts
(Longmuir et al., 2021). If adults are themselves
uncertain about the child’s physical capacity, they
may unintentionally discourage participation and
autonomy. In contrast, a positive, task-oriented
approach, such as encouraging effort, perseverance
and small successes can help foster a mastery
pattern and build the child’s confidence (Longmuir
et al., 2021). These behavioral patterns are
elaborated on in Figure 3.
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Mastery pattern

Keep trying after setbacks

Making positive-affective
statements

Maintaining expectations for
future success

How parents or significant others (e.g.,
teachers) respond and support the

child who is facing a challenging
situation can shape how children

respond

Helpless pattern

Declining performance

Negative affect

Low expectations for future
success

+ Encouraging persistence
+ task-focused teaching

+ high positive affect

+
 - Focusing on the outcome (i.e.,

failure)
- Encouraging the child to change

activities
- Negative statements about the

child’s ability support
- Restricting physical activity due to

fear or uncertainty

Uncertainty about a child's
physical activity capacity 

Mental stress and psychological
symptoms in parents

Avoidant attachment style in
parents

Avoidance of physical activity
due to fear of injury or

discomfort

-

Figure 3: Patterns influencing sports participation (Longmuir et al., 2021)

Hampering potential and goals
Some children with CHD perceive themselves as
“disabled” and feel socially or physically inferior
compared to their peers (Chong et al., 2018). At the
same time, they struggle with a desire to be seen as
“normal” (Sprong et al., 2024).

Reactions from the environment, such as
overprotection, low expectations, or exclusion, can
reinforce this sense of being different (Chong et al.,
2018). Some children believe they are labelled by
others as fragile,  weak or incapable of enjoying
activities. Some report being bullied by peers who
are aware they cannot fight back due to physical
weakness or medical devices. Others experience
discrimination from adults, such as parents
discouraging their children from playing with
someone who has CHD, because of fear of
responsibility (Chong et al., 2018). Research shows
that overprotection by parents or teachers is
associated with lower self-efficacy and reduced
sports participation (Buchanan et al., 2023). These
experiences collectively undermine children’s self-
efficacy (Buchanan et al., 2023).

In contrast, positive experiences, moments of
success and encouragement from the environment
can help build self-confidence and strengthen
motivation to stay active (Saxena et al., 2021). The
feeling of competence, the belief that one can keep
up with peers, has been shown to influence
children's engagement in physical activity (Longmuir
et al., 2021).



Support from family, peers with CHD and religion
also contributes significantly to emotional strength.
Children appreciate friends who actively engage
them, such as by waiting during physical activities
so they can stay together. In addition, advice and
hopeful stories from older people with
cardiovascular disease offer support and practical
coping strategies (Chong et al., 2018). 

This combination of resilience and support
enhances children’s self-efficacy and influences the
likelihood of long-term engagement in physical
activity (Longmuir et al., 2021; Buchanan et al.,
2023).

Some children with CHD feel that their condition
limits them from achieving broader personal goals,
such as school performance, social participation or
future plans (Chong et al., 2018). Although these
goals fall outside the direct context of sports, they
reflect the same underlying theme of feeling
hampered. This can negatively impact motivation,
self-esteem and long-term commitment to physical
activity (Chong et al., 2018).

Establishing one’s own pace
To navigate the previously mentioned challenges,
some children with CHD develop their own ways of
coping with their condition in daily life. Rather than
focusing solely on their limitations, they learn to
recognize their physical boundaries and adapt
accordingly. This may include selecting suitable
forms of physical activity, participating at an
adapted level or taking on coaching roles (Chong et
al., 2018). Others regain a sense of control by
strictly following lifestyle recommendations and
medication regimens (Chong et al., 2018).

Support from the environment also plays a key role
in facilitating this self-regulatory process. Clear
explanations from healthcare professionals about
what is safe and why certain limitations apply, help
children gain a better understanding of their own
capacity. This type of tailored communication not
only reduces uncertainty but also fosters autonomy
and trust (Buchanan et al., 2023).

In addition, many children find strength in adopting
a positive outlook. Focusing on what remains
possible, rather than on restrictions, helps shift
their mindset. Some consciously invest in their
strengths, while others reframe their limitations in a
strategic way, for example by using their condition
as a reason to avoid activities they don't like (Chong
et al., 2018).

In summary, psychosocial factors play an
important role in how children with CHD
engage in physical activity. Fear of symptoms,
feelings of difference, low self-efficacy and
negative social reactions can create barriers in
participation. At the same time, positive
experiences, supportive environments, feelings
of competence and positive role models can
foster self-efficacy and engagement in physical
activity.

Because these internal experiences are closely
shaped by the people and environments
surrounding the child, the following chapter
examines external influences, such as home,
school and healthcare environments and how
these contexts may facilitate or hinder
participation in sport.
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Parents themselves acknowledge being hesitant to
encourage physical activity, especially when they
are unsure about their child’s physical capacity,
even when doctors indicate that few limitations are
necessary (Buchanan et al., 2023; Longmuir et al.,
2021). This hesitancy is partly caused by concerns
about the child’s long-term health and a different
perception of the child’s capabilities than the child
has themselves (Buchanan et al., 2023).

In a study by Sprong et al. (2024), parents reported
that the heart defect greatly impacts them, in a
higher degree than children themselves. Many
parents express doubts about how to interpret
physical responses, such as sweating and increased
heart rate, and struggle to distinguish the normal
effects of physical activity from symptoms of heart
problems and warning signs (Longmuir et al., 2021).

Several studies suggest that part of this uncertainty
results from limited knowledge. Cheuk et al. (2004)
found that although many parents knew the name
of their child’s heart defect and why surgery was
performed, they often lacked understanding of
medication, side effects, and the implications for
physical activity. Only 59% could correctly assess
their child’s exercise capacity. Similarly, Chessa et al.
(2005) demonstrated that only 40% of parents knew
whether their child could safely participate in
competitive sports, and many were unable to
answer the question at all. The authors conclude
that existing educational programs are insufficient
and should be improved to strengthen parents’
understanding and they can better guide their
children.

Quantitative studies indicate that 80% of parents
underestimate their child's physical abilities and
20% impose restrictions that are not medically
necessary (Longmuir et al., 2021). 

Besides the previously discussed internal factors,
children with CHD are also influenced by external
factors that shape how they engage in physical
activity and sports.

According to Longmuir et al. (2021), three
environmental contexts play a crucial role:

The social environment at home
The health environment
The peer-related social and physical
environments such as school and daycare

2.2 External factors: environmental influences on sports participation

Interestingly, inactivity among these children is
barely related to the severity or type of the heart
defect. The mere presence of a chronic condition
seems to trigger protective behavior from parents,
regardless of the child’s age, sex, or the complexity
of their diagnosis (Ong et al., 2011). 

Consequently, children with both mild and severe
forms of CHD are often less active than their
healthy peers (Ong et al., 2011). This highlights that
parental overprotection, rather than medical
severity, is a key barrier to physical activity in
children with CHD.  Children who did want to be
active often found this overprotection frustrating.
Nevertheless, they tended to adopt their parents’
advice and became more hesitant to participate in
sports themselves (Longmuir et al., 2021). Perceived
overprotection during childhood is associated with
increased heart-focused anxiety in adulthood (Ong
et al., 2011). Such anxiety may reduce confidence in
one’s own body and become a long-term obstacle to
leading an active lifestyle.

However, Sprong et al. (2023) found that physical
activity was not associated with parental
overprotection, but with parental perceptions of
vulnerability. Children whose parents believed they
were vulnerable participated less in sports activities
and showed lower levels of moderate-to-vigorous
physical activity (MVPA), even when their cardio
respiratory fitness and motor performance were
within normal ranges. This suggests that reduced
participation is driven less by objective physical
limitations and more by parental influences. Sprong
et al. (2023) therefore recommend that clinicians
explicitly communicate when no physical activity
restrictions apply, in order to prevent parents from
unnecessarily assuming that their child is
vulnerable.

2.2.1 Home environment
The home environment can both support and
hinder physical activity in children with CHD.
Siblings often play a positive role, because their
presence encourages children to be more active
(Longmuir et al., 2021). On the other hand, many
children reported that their parents restricted their
physical activity, for example by telling them to calm
down or sit still (Longmuir et al., 2021).
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In this report, the latter is referred to as the sports
environment, as the focus of this project lies
specifically on participation in physical activity in
organized sports, which typically take place in
settings such as sports clubs and schools.

The following sections will explain how each of
these environments can both promote or hinder
sports participation.



This means that informing and supporting coaches
may contribute directly to children’s motivation and
long-term engagement in sport.

Despite these positive factors, research shows that
teachers and sports coaches often feel insufficiently
informed or confident in how to support children
with CHD (Buchanan et al., 2023; Longmuir et al.,
2021). Many of them are hesitant to actively involve
these students in physical activities unless they
have received explicit written medical clearance
from a physician (Buchanan et al., 2023; Longmuir
et al., 2021). As a result, environments that have the
potential to be stimulating may, in practice, become
limiting.

To prevent potentially supportive environments
from becoming limiting in practice, collaboration
between healthcare professionals, parents,
(children) and sports coaches is essential. Sports
coaches need clear, personalized guidance on what
types of physical activity are safe and appropriate
for each child (Longmuir et al., 2021; Buchanan et
al., 2023). Such communication can reduce
uncertainty, build confidence among coaches and
ensure that children with CHD are offered
meaningful and inclusive opportunities to
participate in sports (Buchanan et al., 2023).

Studies suggest that many children with CHD
experience the school and sports environment as
encouraging. For many children, enjoyment and
social interaction play a key role in motivating
participation in physical activity (Longmuir et al.,
2021). However, some children report taking on a
more passive or hesitant role themselves in these
contexts, often due to uncertainty or a feeling of not
being able to keep up with their peers. This can
hinder participation, even when the environment is
supportive (Longmuir et al., 2021).

The social context at school or in sports clubs not
only affects the moment itself but also influences
the development of self-efficacy regarding physical
activity (Sprong et al., 2024). Positive experiences at
a young age, such as during physical education or
after-school sports, help children build confidence
in their abilities and lay the foundation for an active
lifestyle later in life (Sprong et al., 2024). Social and
inclusive settings, such as physical education
lessons and sports clubs, provide opportunities to
engage children with CHD in physical activity in an
accessible way through positive role models, peer
interaction and varied activities. In addition, Saxena
et al. (2021) emphasize that teachers, coaches and
recreation professionals are important sources of
verbal persuasion, which can increase children’s
self-efficacy towards physical activity. 

Research shows that most children with CHD do not
recall their doctor ever explicitly discussing physical
activity with them (Longmuir et al., 2021). What they
do remember is often interpreted as restrictions
(Longmuir et al., 2021). Furthermore, studies have
found that young adults with CHD report feelings of
uncertainty and being different, partly because they
were often excluded from conversations between
parents and healthcare providers about their own
condition during childhood (Longmuir et al., 2021).
This exclusion contributed to a lack of knowledge
about their physical abilities and may negatively
impact their confidence in sports settings (Longmuir
et al., 2021).

Parents, too, often struggle with unclear and
inconsistent guidance. Over the years, they often
receive various and sometimes conflicting
recommendations about what their child is allowed
or not allowed to do and they struggle to translate
these medical guidelines into concrete, everyday
situations (Longmuir et al., 2021). Additionally,
research shows that parents tend to hold on to and
accumulate earlier advice, even when it is outdated.
This contributes to the ongoing uncertainty and
confusion about what their child can safely do
(Longmuir et al., 2021).

In addition, parents express a need for care tailored
to their child's condition and family context. They
prefer receiving follow-up from experienced
professionals who are familiar with the specific
heart defect, rather than general practitioners, and
value clear, personalized advice that is given at
important developmental milestones, such as going
to school or choosing a sport. Parents also
appreciate being able to reach out to healthcare
providers between scheduled appointments for
clarification or support (Sprong et al., 2024).

2.2.2 Sports environment

2.2.3 Health environment
The healthcare environment plays a crucial role in
how parents and children with CHD approach
physical activity. However, interactions between
healthcare professionals, parents and children
often contribute more to uncertainty and confusion
than to the encouragement of sports participation
(Roston et al., 2013).
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Therefore, targeted communication from
healthcare professionals to parents (and children)
about the benefits and safety of physical activity is
essential, both to improve current activity levels and
to prevent misconceptions from influencing
behavior later in life (Saxena et al., 2021; Sprong et
al., 2024).



There are also challenges on the side of healthcare
professionals. Although they generally consider
physical activity important, only 39% of healthcare
professionals provide physical activity advice at
every consultation. Barriers include time
constraints, lack of training and uncertainty about
appropriate recommendations. Legal liability
concerns also play a role (Williams et al., 2017).
Clinicians report that their main concerns when
prescribing activity include the risk of sudden
cardiac death (96%), limited exercise capacity (61%)
and time since the last cardiac event or procedure
(39%). These concerns explain why healthcare
professionals may adopt a cautious approach, even
though, as discussed earlier, the actual risk of
sudden cardiac death in children with CHD is
extremely low in most cases (Roston et al., 2013).

In addition, the criteria healthcare professionals use
to guide their recommendations vary. The most
frequently considered factors are the intensity,
duration and frequency of the activity. Despite this,
many healthcare professionals still experience
uncertainty about how to make appropriate
recommendations. 71% reports regularly consulting
published literature and 96% expresses the need
for more comprehensive and consensus-based
guidelines. This illustrates the widespread
uncertainty and desire for clearer frameworks in
clinical practice (Roston et al., 2013).

Restrictions also vary significantly between
providers. 49% of respondents place no restrictions
on children with structural CHD. The most common
restrictions are competitive sports (30%), weight
training (30%), contact sports (29%), endurance
activities (15%) and even recreational sports (3%)
(Roston et al., 2013). However, the study does not
specify what these restrictions actually entail. 
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For example, it remains unclear whether activities
such as competitive or contact sports are
discouraged entirely, or only permitted under
specific conditions, such as with modifications or
under supervision.

In summary, the healthcare environment holds
great potential to support children with CHD in
participating in sports environments. However, in
practice, it often contributes to confusion,
uncertainty and unnecessary restrictions. This
highlights the need for clear, consistent and
accessible communication tools that help
healthcare professionals engage in structured,
tailored and practical conversations about physical
activity.



Research also shows gaps in parental
knowledge. Many parents lack essential
information about their child’s condition,
medication and exercise capacity.
Although the school and sports environment
can be potentially stimulating, sports coaches
often lack specific knowledge or guidance to
safely involve children with CHD in sports
activities. Without clear instructions from
healthcare professionals, they may
unnecessarily exclude or restrict these children.
Physical activity is not sufficiently or effectively
discussed explicitly in healthcare settings.
Parents and children often perceive advice as
restrictive, even when few or no limitations
apply, or find it difficult to implement in daily
life. Healthcare professionals mention time
pressure, lack of training, the absence of clear
guidelines and sometimes legal concerns as
barriers to provide sports recommendations.

Taken together, the reviewed literature shows that
many barriers to physical activity participation
among children with CHD are not solely related to
medical limitations, but to how sports-related
advice is communicated, interpreted and applied in
everyday contexts. Research shows that parents,
children, sports coaches and healthcare
professionals often receive or provide unclear,
inconsistent or incomplete information, and
struggle to translate medical advice into daily life.
As a result, uncertainty increases, and physical
activity is often guided by caution or fear rather
than by accurate knowledge, even when no medical
restrictions apply.

2.3 Conclusion literature research

Based on these synthesized literature insights,
improving the quality and clarity of communication,
rather than simply increasing the amount of
communication, appears essential.

Effective communication would therefore involve:
Translating medical guidelines into practical,
child-specific advice
Providing concrete, sport-specific guidance that
is easy to apply in practice
Addressing and clarifying misconceptions and
outdated or unclear recommendations
Reassuring stakeholders about safety and
warning signs
Involving children in conversations about their
abilities, experiences and goals in PA
Giving healthcare professionals a structured way
to discuss physical activity within limited
consultation time

A brief elaboration on these elements is provided in
Appendix B.

A communication tool can support this by providing
a structured, consistent and accessible way to share
personalized sports advice between stakeholders.
Such tools can support stakeholders in applying
medical recommendations in practice and in
creating safe and inclusive opportunities for
physical activity for children with CHD.

2.3.1 Summary and key
insights
Medical guidelines emphasize the importance of
physical activity for children with CHD and state that
most children, even those with moderate to severe
heart defects, can participate safely in sports
activities with appropriate guidance. Despite these
recommendations, actual physical activity levels
remain lower than recommended and often lag
behind those of healthy peers.

Several factors contribute to this, including vague
medical guidelines, psychological barriers, and
environmental influences at home, in sports
settings and in healthcare settings.

Parents frequently overestimate their child's
actual activity level, while objective
measurements show that only a minority of
children with CHD meet the physical activity
guidelines.
Psychosocial barriers, in both child and
stakeholders, such as low self-esteem,
overprotection, fear and social exclusion
contribute to avoidance of sports participation.
Positive reinforcement and an environment that
supports autonomy can influence this behavior
and promote engagement.
Parents play an important role, but often limit
activity due to uncertainty, fear or
misconceptions, regardless of the actual severity
of the condition. This overprotection can lead to
long-term anxiety and reduced confidence in the
child’s own physical abilities. However, recent
findings suggest that it is not overprotection
alone, but parental perceptions of vulnerability
of their child that are associated with reduced
sports participation and lower levels of physical
activity.
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2.3.2 From literature to
interviews

The literature research provides a strong
foundation for understanding the main barriers to
sports participation in children with CHD. It
identifies communication problems between
parents, healthcare professionals and sports
coaches and demonstrates the roles that different
stakeholders play in encouraging or restricting
sports participation.

However, the examined literature provides limited
insight into the practical experiences of the involved
stakeholders. In particular, it remains unclear how
communication between certain stakeholders
actually takes place, why stakeholders may hesitate
to initiate conversations, what their specific needs
are regarding a communication tool, which
communication channels they prefer and how a tool
could fit into their daily routines and contexts.

To answer these questions, the next phase of this
project will involve qualitative interviews with
children, parents, healthcare professionals and
sports coaches. These interviews aim to gain deeper
insight into the stakeholders’ personal experiences
and needs, to validate assumptions derived from
the literature and to gather input for the design of a
communication tool that is applicable within the
daily lives and context of all involved stakeholders.
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This chapter presents insights from interviews conducted to gain deeper insight into
practical experiences, needs, and communication challenges related to sports participation
of children with CHD. It describes the interview method, analysis approach, and resulting
themes across different stakeholder groups. The chapter provides input for the design
requirements and design decisions described in the following chapters.

3 Interviews



Interview content
For each stakeholder group, a tailored interview
guide was created. Although the specific questions
differed per role, all interview guides addressed
similar overarching themes, such as sharing
information with other stakeholders and
communication needs regarding support for
children with CHD. Children and parents were
additionally asked about their experiences and
concerns related to sports participation, sports
coaches were asked about working with children
with CHD during sports lessons or, if they had no
prior experience, how they would hypothetically
approach such situations. Healthcare professionals
were asked about their views on sports
participation and their experiences with providing
sport-related advice to children with CHD. The full
interview guides are included in Appendix C.

3.1 Method

Semi-structured interviews were conducted with the
main stakeholder groups identified in this project:
children with CHD, parents, sports coaches and
healthcare professionals. In total, 12 interviews
were conducted. Figure 4 provides an overview of
the interviewed participants per group. 

Recruitment
Children and parents were recruited through
professional networks of one of the supervisors of
this project. Most healthcare professionals were
recruited the same way, except from one physical
therapist who was recruited through a personal
network. Sports coaches were recruited through
personal networks. All participants volunteered to
participate in the interviews.

Figure 4: Overview of the interview participants

Participant characteristics
Two interviews with children were conducted
together with a parent, one interview was
conducted with a parent only.
Among the sports coaches, only the sports club
coach had experience with children with CHD, both
PE teachers had no experience with working with
children with CHD.
For the children interviewed, none had received
exercise restrictions from a cardiologist. This means
their experiences may not be fully representative
for the wider group of children with CHD, especially
those with stricter limitations.
Due to time constraints within the project, the
number of participants per stakeholder group is
relatively small.

Healthcare professionals

Pediatric cardiologist (3x)
Physical therapist (2x)
Sports physician (1x)

Sports club coach (1x)
PE teacher (primary school, also

hockey coach) (1x)
PE teacher (secondary school) (1x)

Sports coachesChildren

Child + parent (2x)

Parents

Child + parent (2x)
Parent (1x)
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Procedure
Interviews were conducted either online or in
person, depending on the availability of the
participant. All participants signed informed
consent prior to the interview. Consent procedures
for parents and children followed the ethical
protocol approved by the METC of Erasmus MC.
Consent procedures for healthcare professionals
and sports coaches followed the HREC approval
from TU Delft (Appendix D contains the blank
consent form).

Figure 5: Overview of interview participants with pseudonymized coding

All interviews were audio-recorded and transcribed
for analysis. Each participant has a pseudonymized
code based on stakeholder type and interview
order. These codes are used throughout the results
section when referred to quotes.

Figure 5 shows participants with their
pseudonymized coding and roles.

Participant Role

R-H1 Physical therapist

R-H2 Pediatric cardiologist

R-H3 Physical therapist

R-H4 Pediatric cardiologist

R-H5 Sports physician

R-H6 Pediatric cardiologist

Healthcare professionals

Participant Role

R-S1 Sports club coach 

R-S2
PE teacher primary school
(also hockey coach)

R-S2 PE teacher secondary school

Sports coaches

Participant Role

R-F1-C Family 1, child with CHD

R-F1-P Family 1, parent

R-F2-P Family 2, parent

R-F3-C Family 3, child with CHD

R-F3-P Family 3, parent

Children and parents
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3.2 Analysis

All interview transcripts were analyzed and
converted into individual statement cards, with
each statement card containing a valuable
statement or insight. This approach was inspired by
Stappers in Convivial Toolbox: Generative research
for the front end of design (Sanders & Stappers,
2012).

Figure 6 shows the format that was used for all
statement cards. These statement cards were
clustered multiple times in Miro. The clustering
process was iterative. In each round, clusters were
refined, merged, or rearranged to create a more
logical structure and to identify patterns across the
different stakeholder groups.

Figure 6: Format of a statement card, consisting of the participant code, an interpretation of the
quote and the original quote from the interview

Participant code

Own interpretation of the quote

Original quote

The final clusters consisted of a mix of thematic
clusters and context clusters. While thematic
clusters focus on what stakeholders need,
experience, think, or find difficult, context clusters
help to understand the background and
circumstances in which these insights emerge.

R-H3

In de communicatieketen is de
ouder altijd de tussenpersoon.

“Ik denk zelf als ik een beetje inschat,
zie ik het niet zo gauw gebeuren dat
een cardioloog gaat bellen met een

sportcoach. Ik kan me wel voorstellen
dat die gaat zeggen, geef maar aan je

sportcoach door dat je gewoon...ja, dus
dat je de ouder altijd als een

tussenpersoon hebt.”
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The complete set of statement cards and cluster
groupings used as supporting material for Chapter
3 are collected on a Miro board. Access is limited to
the supervisory team and can be requested by
contacting the researcher.



3.3 Results

This chapter presents the main insights from the
interview analysis, organized per stakeholder group.
The results focus on recurring patterns in
communication, role expectations, experienced
barriers, needs for support, and current practices
related to sports participation and information
exchange for children with CHD.

Not all insights from the interviews are included in
this chapter. Some of the insights mainly served as
input for later stages of the design process, such as
for the development of journey maps or for idea
generation. These insights are therefore discussed
in the corresponding chapters.

The following sections describe the interview
insights that are most relevant for understanding
the current situation and the interactions between
the involved stakeholders.

The interviews show that the pediatric cardiologist
is the only structural medical contact for all children
with CHD. Only when a child is referred to
additional professionals, such as a physical
therapist or sports physician, does further contact
occur between these professionals, the parents,
and the child. However, this applies only to a small
number of children. For most children, the
cardiologist is the sole medical point of contact. This
is highlighted in Figure 8.

Information transfer to the sports environment
almost always takes place via parents or the child
themselves. Direct contact between medical
professionals and sports coaches at sports clubs or
schools rarely occurs. Only in specific cases when
needed may a physical therapist contact a sports
coach, but always with explicit parental consent.

In practice, parents and children do not necessarily
communicate directly with all sports-related
stakeholders shown in the overview. Depending on
the communication practices within a specific
school or sports club, information may be passed
on indirectly. For example, information may be
shared with a class mentor or school management,
who then relay it to the PE teacher, without direct
contact between parents and the teacher. Similarly,
within sports clubs, information may be
communicated via the sports club committee
before reaching the sports coach, meaning that
parents do not always have direct contact with the
coach. In addition, the responsibility for sharing
information may shift between parents and children
themselves, depending on the child’s age, the
context, and the perceived need for support or
adaptations.

3.3.1 Overview of
communication routes and
stakeholder roles
3.3.1.1 Communication routes between
stakeholders
To properly understand the interview findings, it is
important to first provide an overview of the
stakeholders involved and how they communicate
with each other in practice. Figure 7 therefore
visualizes the main communication routes between
children with CHD, their parents, healthcare
professionals, and sports coaches. This overview is
based on the interviews conducted with these
stakeholder groups.

The visual highlights that there is no fixed or
standardized route or communication channel for
information exchange between healthcare, school,
and sports clubs. Organizations and individuals use
their own preferred communication channels such
as email, phone calls, face-to-face conversations, or
organization-specific platforms such as Magister in
many secondary schools. This leads to variation in
how and whether relevant information about a child
with CHD reaches the appropriate person. As a
result, the sports environment often depends on
how parents and children interpret medical advice,
what they choose to share, and the way in which
they communicate this information.
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Sports coaches/ PE
teacher

Sports club committee

Cardiologist Parents + child

School management/
mentor/class teacher

Physical therapistSports physician

Email

Conversations

Organisation specific communication platforms

Phone calls

Type of communication channel mentioned in the interviews

Legend

Indirect or context-dependent communication routes

 Standard communication routes

Occasional or non-standard communication routes (only when needed)

Figure 7: Overview of current
communication routes between
stakeholders involved in
supporting a child with CHD
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Sports coaches/ PE
teacher

Sports club committee

Cardiologist Parents + child

School management/
mentor/class teacher

Physical therapistSports physician

Figure 8: Simplified visualization of the most common communication routes.
Most communication occurs solely between the cardiologist, the
parents/child, and the sports environment
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Figure 9 shows an overview of how the various
stakeholders interviewed view each other’s roles
and their own roles in supporting a child with CHD.

Cardiologists are the primary medical
authority. They assess risks, can determine
whether restrictions apply and can provide
sports advice. Because they see every child with
CHD and possess the relevant medical
information, they are the most reliable and
consistent source of sport-related advice.
Parents are expected to inform schools and
sports coaches, but their knowledge levels vary
and they do not always know what information
to communicate or how to explain it. This may
lead to a risk of miscommunication or
incomplete information transfer.
Children are often expected to indicate physical
limits themselves, even though they may not
always recognize symptoms or feel confident to
communicate them.
Sports coaches are responsible for creating a
safe and inclusive environment and support and
comfort the child, but often lack medical
guidance to fulfil their role confidently.
Sports physicians and physical therapists
support a small group of children with specific
problems or questions and are therefore not
consistently involved in every child’s care
trajectory. Therefore they cannot function as a
consistent communication link in the care
trajectory for all children with CHD.

Together, these visuals provide an overview of how
information related to sports participation is shared
and what expectations stakeholders have in
supporting a child with CHD. The following chapters
describe, for each stakeholder group, the
experiences, challenges, and needs that emerged
from the interviews.

3.3.1.2 Roles and responsibilities of
involved stakeholders

Cardiologist

Identifying potential problems in the child
Referring the child to other medical
professionals when necessary
Determining whether there are any medical
restrictions
Providing sports advice in relation to the child’s
condition

Physical therapist

Supporting children with questions or difficulties
related to physical activity
Enabling children to exercise with more
confidence

Sports physician

Providing sport-specific advice within his/her
area of expertise

Sports coach/ PE teacher

Creating a safe and positive atmosphere during
sports activities
Supporting the child when necessary and
considering potential limitations
Maintaining an open and approachable attitude
so children feel comfortable to express
themselves
Sharing information with parents or
professionals when explicitly asked or when
someone else takes the initiative
Having limited medical background information
and therefore relying on information provided
by parents or children

Child

Learning to recognize physical signals
Indicating when limits are reached

Parents

Sharing relevant information from healthcare
professionals with the sports coach or school
Informing the sports coach or school about their
child’s heart condition
Observing signals in their child and discussing
them with healthcare professionals

Figure 9: Roles and responsibilities of involved stakeholders
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This section presents the main insights about
healthcare professionals as described in the
interviews, including perspectives from different
stakeholders.

The visual to the right presents the main themes
discussed in this chapter. These themes are based
on the qualitative analysis of the interviews and link
to the cluster labels in Miro. More specific
subthemes are described in the subsections below,
with the underlying interview data supporting these
insights available in Miro.

3.3.2 Role-specific insights
from interviews
3.3.2.1 Healthcare professionals

B. The consultation and current sports advice

B1. Child as the primary conversation partner
Interviews with healthcare professionals and
parents show that the child is generally the central
focus during the consultation. Cardiologists, sports
physicians, and physical therapists typically direct
their questions and explanations to the child first,
with parents adding information when needed. A
parent indicated that he appreciated this approach
and experienced that the child was actively included
in the conversation.

However, one child (R-F1-C) mentioned
remembering very little concrete sports advice from
the hospital: 

Cardiologist as primary point of
care

Healthcare professionals

Child involvement in medical
consultations

Factors influencing discussion of
sports

Shift in views on physical activity

Current consultation practice
and sports advice

Changing physical activity
behavior

Referral to other professionals
and limitations

Referral pathways and additional
expertise

Potential unseen needs of
children

Within this consultation, they also assess whether
there are any indications of risks during physical
activity and whether sports or exercise restrictions
are necessary. 

Other healthcare professionals, such as physical
therapists or sports physicians, are only involved
occasionally and are not a standard part of the care
trajectory for all children with CHD. As a result, the
cardiologist is the only source of medically informed
sports advice for most children and their parents.

A. Positioning of the cardiologist within the care
trajectory
The interviews show that pediatric cardiologists play
a central role in the guidance of children with CHD.
Cardiologists are the primary and often the only
consistent medical point of contact for most
children. The frequency of follow-up appointments
varies considerably per child and per medical
complexity. Most children who are doing relatively
well and have no additional comorbidities visit the
cardiologist once every two to three years. Children
with more complex heart defects are seen more
frequently, often once or twice a year.
During these periodic consultations, cardiologists
typically follow a structured approach: they ask how
the child is functioning, conduct a physical
examination, and discuss the results of any
additional diagnostic tests. This is more elaborately
shown in the journey map in Figure 11 on page  56.  
Based on this information, they determine the
follow-up plan. 

“Nou, ik heb het nog niet zo vaak gehoord,
maar ik denk wel dat het een keer is

gezegd.” 

Design implication:
A tool should support cardiologists in providing
information about sports participation, as they
represent the primary and often only moment
of receiving sports-related medical advice for
most children.
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In this case, the child was also given nearly no
restrictions, which may explain why the sports
advice was not strongly remembered.

Interestingly, this practice differs from what is
described in the literature, which often highlights
that children with CHD were previously
insufficiently involved in discussions about their
health, which could lead to uncertainty and fear
around physical exercise. Although children are
actively involved in conversations, the extent to
which sports is discussed remains limited.

B2. Discussion of sports during the consultation
Interviews with three cardiologists show that sports
participation is mentioned in almost every
consultation, but the topic is usually addressed
briefly and often superficially. For most children,
cardiologists state that no restrictions apply.

Cardiologist R-H6 mentioned: 

The core of the sports advice is mainly focused on
reassurance and encouraging an active lifestyle,
rather than providing restrictions. This aligns with
cardiologists’ view that most heart defects do not
require specific limitations on physical exercise, and
that restrictions are only recommended when clear
physical limitations are present. According to the
cardiologists, the emphasis should be placed on
possibilities rather than limitations.

The interviews revealed several factors that
influence the extent to which sports is discussed
during the consultation. These factors are
elaborated in the following paragraphs.

B2a. Assumptions made by cardiologists
The interviews show that cardiologists make
intuitive assessments during consultations about
the child and their family: how active the child
seems to be, how important sports seem to be for
them, the extent to which parents encourage or
protect, and whether there is reason to discuss
sports in more depth. These impressions could
influence how much attention talking about sports
during consultation receives, whether the
cardiologist actively encourages the child, and
whether the advice remains general or becomes
more concrete.

Because most children engage in recreational sports
at relatively low intensity levels, cardiologists often
consider precise intensity limits unnecessary. In
cases of higher levels of sports participation,
interviews indicate that sports advice is sometimes
discussed in more detail and follow-up may occur
more frequently, depending on the intensity of the
sport and the perceived urgency from parents,
children, or sports organizations.

Cardiologists acknowledge that this may lead to
mismatches. For example, a child may need more
guidance than the cardiologist assumes based on a
first impression, or parents may have concerns that
remain unspoken if it is assumed that sports is
going well.

At the same time, the consultation strongly depends
on what the child brings up themselves. As one
cardiologist (R-H2) explains: 

The cardiologist also noted that questions from
parents and children about sports often remain
superficial, and that much could be gained by
exploring these questions more deeply.

This presents an opportunity to support children
beforehand in expressing their questions or wishes
related to sports, so that the consultation does not
depend solely on spontaneous input.

“Want elke kindercardioloog gaat de vragen
beantwoorden die vanuit het kind komen.
Dus op het moment dat het kind zegt ik wil

het over sport hebben, dan dwing je de
kindercardioloog ook om het over sport te

hebben.”

“Maar dan is het wel vrij algemeen… en zeg
ik van nou weet je, meestal is het geen

beperkingen, je mag gewoon alles doen dus
ga lekker zo door.”

Design implication:
A tool should emphasize what children can do
without creating unnecessary restrictions.

Design implication:
The tool should systematically capture the
needs, concerns, and sport-related behavior of
children and parents, ensuring that the content
of the consultation does not only rely on the
cardiologist’s assumptions.

37



38

B2b. Time pressure
A recurring theme in the interviews is the limited
time available to discuss physical activity.
Consultations typically last around twenty minutes,
during which many different topics should be
addressed: medication, school, symptoms, test
results, diagnostic procedures that may need to be
scheduled and possible questions from parents. As
a result, topics compete for attention and physical
exercise often receives only limited time.

Consequences for the quality and depth of sports
advice.
Due to the limited time, sports advice often remains
brief and general. Underlying uncertainties among
parents or children are therefore not always
expressed, which may cause worries or doubts to
persist, potentially affecting the child's participation
in sports. Cardiologists note that time pressure
determines the extent to which they can probe
further or address underlying fears or uncertainties.

One cardiologist explained (R-H2): 

Another cardiologist (R-H6) indicated that time
pressure may also influence how accessible the
conversation feels to parents and children: 

Time pressure can additionally affect how specific
the physical exercise advice can be. Often, the
information available during the consultation about
the child's sports behavior, context, motivation, or
potential barriers is limited. As a result, the advice
cannot be fully tailored to the individual situation. 

“Omdat ik weet, op het moment als ze zeggen,
ik ben best wel bang om te sporten, dan is het

lastig. Dan wil je daar ook op ingaan. Een
beetje zo van ah oke, goed dat je het zegt,

maar ik kan er niks mee, want de tijd is op.”

“Maar ik denk zelf dat ik wel vrij toegankelijk
ben in de spreekkamer. Ik denk dat ze tegen
mij wel zouden zeggen, maar ik denk ook dat

als ik inderdaad heel druk ben, dat je
misschien ook minder voor openstaat, dat

kan best. Dat ze het dan misschien toch niet
zeggen.”

Design implication:
A tool should deliver relevant information
efficiently and without taking up too much
consultation time, helping cardiologists provide
accurate and personalized sports advice.

B2c. Variation between cardiologists
In addition to assumptions and time pressure,
interviews indicate that variation between
cardiologists also plays an important role in how
physical exercise is discussed during the
consultation. This variation was described by
cardiologists themselves. Some cardiologists
reported being more inclined than others to make
sports an important topic of discussion during
consultation. 

One cardiologist described proactively exploring
underlying reasons why some children do not
participate in sports, while others may not do so to
the same extent.

The interviews further reveal variation in
cardiologists’ perceived expertise regarding physical
exercise guidance. Not every cardiologist feels
equally confident in answering questions about
limits, intensity, or suitable sports activities. Advice
may often depend on the personal experience and
background of the cardiologist.

These differences in the perceived importance of
discussing sports, the level of proactiveness in
asking follow-up questions, and expertise may lead
to inconsistencies in the amount and quality of
physical activity advice that families receive.

Design implication:
The tool should create a consistent foundation
for discussing sports, ensuring that families are
not dependent on individual differences
between cardiologists.



C. Changes in PA advice over time
Several cardiologists indicated that sports advice in
the past was primarily focused on caution and
restriction. Children were often advised to slow
down or not to participate in sports, based on the
assumption that this would be safer. One
cardiologist (R-H2) explained: 

As a result, most cardiologists now actively
encourage sports participation during
consultations.

According to the cardiologists, these older, now
outdated recommendations may have led some
patients to become hesitant or fearful of engaging
in sports. When children or parents have been told
for years that exercising is risky, this perception
may tend to persist. One cardiologist mentioned
occasionally seeing patients who were previously
given different advice by another cardiologist and
are then surprised to hear that they are allowed to
participate in sports.

The attitude of the treating physician from the start
appears to shape how children and parents view
sports, and outdated advice from earlier clinicians
may be difficult to reverse. Changing these deeply
ingrained beliefs may take time for both parents
and children, as well as for cardiologists
themselves.

“Nu weten we steeds beter dat sport veilig
is, maar ook steeds beter hoe slecht het is

om niet te sporten.”

Design implication:
The tool should offer clear, up-to-date, and
consistently presented information about sports
participation, helping reduce the chance that
outdated advice continues to influence the
attitudes of children, parents, or healthcare
professionals.
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D. Changing physical activity behavior
Interviews show that actually changing children’s
sports behavior is challenging. Healthcare
professionals noted that some children, even when
they are medically cleared to be physically active,
simply cannot be motivated to participate in sports.
In such cases, sports participation often remains
low, regardless of the advice or encouragement
provided.

One cardiologist (R-H6) described that sports
suggestions proposed by healthcare professionals
may sometimes be perceived by children as
imposed. When a sport or activity does not
originate from the child themselves, the cardiologist
indicated that the likelihood of children following
the advice or maintaining the behavior is limited.
For this reason, the cardiologist often encourages
children to first think about which sport suits them
and which activities they enjoy, and then assess
whether this is medically appropriate. This
increases the likelihood that the advice aligns with
the child’s interests and that the behavior will be
sustained over time.

Healthcare professionals also mentioned that some
children find it difficult to identify a suitable sport,
and that organizations such as the Esther Vergeer
Foundation can play a supportive role in these
cases. As one healthcare professional explained (R-
H3):

“Die [Esther Vergeer Foundation] denken dan
heel erg mee bij deze kinderen en die gaan

ook echt met de kinderen mee bij
sportverenigingen kijken in de buurt. Nou,
past dit bij je, zou je dit leuk vinden? Heb je

hier een klik?”

Design implication:
Aligning sports advice with the child’s own
preferences increases the likelihood that the
advice is followed and that physical activity
behavior is maintained.

E. Referral to other professionals for more in-
depth support
As noted earlier, the interviews show that the
involvement of other healthcare professionals in
supporting sports participation varies widely among
children with CHD. For most children without
additional health issues, the pediatric cardiologist is
the only consistent point of contact within the
hospital.



Although children who may need extra physical or
psychosocial support are sometimes referred,
cardiologists indicated that no standardized referral
policy exists. The decision to refer mainly depends
on the cardiologist’s own assessment, based on the
medical history, physical examination, and any
additional diagnostic tests.

Several professionals mentioned that parents
themselves often need to take the initiative when
they have concerns or uncertainties. While
cardiologists do offer support programs, it is largely
up to the family to request such help and how
proactively cardiologists encourage this varies. As a
result, some families, for example those less
inclined to express concerns may access support
more slowly.

The interviews show that cardiologists mostly refer
when a child explicitly expresses a wish or when
parents actively ask for support. Cardiologist R-H6: 

F. Physical therapists and sports physicians:
additional expertise
When children need more in-depth support, for
example due to anxiety, uncertainty, or symptoms
during physical activity, referral to a physical
therapist or sports physician can be valuable.
Unlike cardiologists, physical therapists and sports
physicians can observe children during exercise,
provide practical guidance, and spend more time
on explanation and coaching. They can therefore
offer support that is not feasible within a standard
cardiology consultation.

Healthcare professionals view physiotherapy as a
place where children learn to recognize and
interpret physical signals and develop confidence in
their own physical abilities. In addition, the physical
therapist sometimes acts as an intermediary
between parents and the cardiologist, translating
medical advice into the practical reality of sports
and physical exercise. One parent (R-F2-P)
mentioned that this guidance helped reduce
uncertainty about what was and was not safe for
their child. The parent indicated that physiotherapy
support had been very beneficial for her child and
felt that cardiologists should routinely recommend
it to all parents.

“Ze moeten het écht zelf willen.”

Design implication:
The tool should help identify early on when a
child may need additional support and assist
parents in expressing these needs more
explicitly, so that referrals no longer depend on
incidental clinician judgments or fully on the
family’s own initiative when not proposed.
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Despite its potential value, this additional expertise,
such as support from physical therapists, seems to
be used relatively little in current practice.
As one cardiologist (R-H6) stated: 

As a result, the involvement of physical therapists
or sports physicians is often limited to situations in
which symptoms or specific questions are explicitly
raised, something that does not always happen
during a short cardiology consultation.

“Ik denk dat echt bijna niemand naar
fysiotherapie gaat of naar een... Ik denk dat
we die echt volledig... dat we die niet goed

bedruipen [gebruik van maken] wat dat
betreft.”

Design implication:
The tool should increase the visibility and
accessibility of additional expertise by providing
concrete information about physical therapists
and sports physicians, enabling more frequent
and consistent referrals when appropriate.

G. Possible invisible needs among relatively
healthy children
One cardiologist explained that the large group of
children with mild heart defects is particularly at
risk of having their need for support go unnoticed.
Because these children have few symptoms and
sometimes only visit the clinic once every few years,
there are very few moments in which concerns
about sports behavior or uncertainty can be
discussed. The cardiologist suggested that for some
families, this long interval without appointments
may feel reassuring, whereas for others it may leave
underlying uncertainty.

This perspective is also reflected in the interviews
with parents. One parent described that his child is
doing well, which reassured the cardiologist and
resulted in no specific restrictions being imposed.



The cardiologist advised the family to explore what
is possible and to get in touch if symptoms occur.
the parent appeared to be relaxed about this
approach, based on how he described the situation,
and the absence of restrictions was interpreted as a
positive sign. At the same time, another parent
described that, despite the child functioning well,
uncertainty about physical exertion may remain in
the background. In this case, medical check-ups
were described as providing reassurance and
confidence. This parent indicated that although
doubts sometimes arise about whether certain
signals might be heart-related, these doubts tend to
fade again when the child continues to do well
overall.

From the perspective of healthcare professionals,
infrequent contact can make it difficult to detect
whether questions or insecurities exist at all. When
children are seen only sporadically, concerns about
sports participation or feelings of uncertainty may
remain unnoticed, particularly when families do not
explicitly raise these issues during consultations.

One cardiologist also mentioned that in cases of
mild CHD, it may be assumed that children can
participate in sports without additional guidance,
which means that physical exercise sometimes
receives little attention during follow-up visits. As
the cardiologist (R-H6) described: 

However, this group may also benefit from
additional support, as their concerns are less likely
to be expressed and therefore less likely to be
noticed.

H. Potential role of the nurse specialist
The interviews show that nurse specialists serve as
an accessible and approachable point of contact for
parents during the early years of a child’s life.
However, once children with CHD grow older and
no direct medical issues remain, this contact almost
completely disappears. As a result, there is no
structural form of follow-up between consultations,
meaning that signs of uncertainty, questions about
physical exercise, or needs for additional support
may go unnoticed.

A cardiologist (R-H6) noted that families sometimes
stall after a referral due to long waiting times and a
lack of follow-up. According to cardiologists, a nurse
specialist could play a role in this by acting as an
intermediate link and monitoring children’s well-
being between consultations.

“En als we dan één keer in die vijf jaar zien,
dan denk ik ook van ja, jij moet gewoon
kunnen sporten. Jij bent gewoon als de
gewone kinderen. Je hebt een soort van

gezond hart. Dus dan heb ik het idee dat ik
daar minder aandacht aan hoef te geven.”

Design implication:
The tool should help identify early on when a
child may need additional support and assist
parents in expressing these needs more
explicitly, so that referrals no longer depend on
incidental clinician judgments or fully on the
family’s own initiative when not proposed.

Design implication:
Within the communication tool, the nurse
specialist can be positioned as a low-threshold
and continuous point of contact who supports
cardiologists with interim follow-up, helping
ensure that families do not fall out of sight.
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I. Limited referral to external information
platforms
In addition to the limited and inconsistent referrals
to other medical professionals, the interviews show
that referrals to information platforms outside the
hospital consultation room also rarely occur.
Cardiologists, physical therapists, and sports
physicians almost never refer parents or children to
websites, brochures, or digital platforms with
additional information. Reasons mentioned include
insufficient awareness of reliable sources, making
professionals unsure where to refer parents. Others
doubt whether parents would actually read extra
information and therefore limit themselves to giving
a verbal summary during the consultation. It was
also noted that parents do not always explicitly ask
for additional information, resulting in limited
further discussion of the topic.

Design implication:
The tool should provide a single, easy-to-share
source that brings together reliable, curated, and
accessible information for healthcare
professionals to share with others.



3.3.2.2 Parents

Because the sports environment is entirely
dependent on what parents communicate, the
information chain becomes vulnerable.

A1. Challenges and vulnerabilities of parents as key
communicators
Professionals indicated that they have limited
insight into how their advice ultimately reaches
sports coaches. As a result, it remains unclear
whether coaches receive all relevant information
and whether nuances are preserved in the transfer.

Professionals also observed that indirect
communication through parents or children more
easily leads to confusion or uncertainty. One
professional (R-H5) explained that coaches ideally
need to address their questions to the right person: 

A. Core role and responsibilities 
The interviews show that parents hold a central
position in the communication chain surrounding
their child’s heart condition and sports
participation. Parents reported feeling primarily
responsible for passing on medical information
about their child to sports clubs and schools. They
explained that they know their child best and
therefore understand who needs to be informed.

This is confirmed by sports coaches. They expect
parents to report medical conditions on their own
initiative and do not contact healthcare
professionals themselves unless parents explicitly
request it.
Healthcare professionals also assign parents a
central role in the communication chain. They direct
their explanations and advice towards parents and
expect them to share relevant information with the
sports environment when necessary. Only when
parents struggle with this, some professionals offer
active support.

While parents are positioned as the central link in
the communication chain, the interviews also reveal
several challenges and concerns related to this role
as perceived by different stakeholders.

Parents as central communication link

Parents

Desire for control and oversight

Need for reassurance Parental influence on sports participation

This section presents the main insights about
parents as described in the interviews, including
perspectives from different stakeholders.

The visual to the right presents the main themes
discussed in this chapter. These themes are based
on the qualitative analysis of the interviews and link
to the cluster labels in Miro. More specific
subthemes are described in the subsections below,
with the underlying interview data supporting these
insights available in Miro.

When parents do not share information, share it
incompletely, misinterpret advice, or pass it on
selectively, important information may not reach
the sports environment, or may arrive altered,
leading coaches to receive advice that differs from
what healthcare professionals intended and
possibly restricting children more than needed.

“En er zijn natuurlijk best wel dingen die ze
wel aan ouders kunnen vragen. Maar het

moet in ieder geval de juiste informatie zijn.
En als ouders dat doorgeven, weet je ook niet
altijd of daar de juiste informatie achter zit.”

Design implication:
The tool should support parents in
transferring relevant information.
The tool should help prevent information
loss within the communication chain.
The tool should provide clear, complete, and
easily transferable advice so that coaches are
less dependent on parental interpretation.
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Another parent (R-F3-P) described having little
difficulty sharing information when others ask
about it. This illustrates that parents vary
significantly in their comfort levels and motivations
when it comes to sharing information.

The interviews also revealed that parents are not
always aware of which sports coaches are informed
about their child’s heart condition. One parent (R-
F3-P) explained that they had not explicitly informed
the sports coach because they did not see it as
necessary and simply had not thought about it. In
another family, a child described that certain
coaches may know while others probably do not.
The child (R-F1-C) said: 

“Nou mijn [hockey]coach weet het nog
niet, maar ik weet niet of juf [dansjuf] het

al wel weet. Ik denk het niet.” 

B. Parents’ desire for control over information
flows
In addition to their role as a central link in the
communication chain, parents also expressed a
desire to maintain control over how and with whom
information is shared. They do not consider it
relevant for everyone to know about their child’s
heart condition and want to prevent their child from
being treated differently when this is not necessary,
for example when there are no symptoms or when
the condition is mild. They usually share
information only when there is a reason to do so,
for instance when someone asks or when they
believe sharing the information is important for
safety.

A parent (R-F3-P) explained:

Two parents expressed that they want sports
coaches to approach them first with questions or
concerns, rather than contacting the cardiologist
directly. Another parent (R-F2-P) was open to direct
contact, as long as they were informed and received
feedback about what had been discussed.

A sports coach (R-S1) noted that parents differ
widely in how open they are about sharing
information. According to the coach, some parents
find it difficult to talk about their child’s condition,
while others are more open. Fear of something
going wrong can also motivate parents to share
information sooner.

The parent clarified that they had previously
informed the dance teacher, but that the hockey
coach would likely be informed personally at an
upcoming team event.

These examples show that information transfer
does not follow a structured process, but instead
depends on timing, context and parental judgment.
As a result, it is not always clear to parents or
children which coaches have the correct medical
information.

Parents also indicated that they prefer sports
coaches not to contact the cardiologist directly, but
instead want to manage that communication
themselves.

C. Parental influence on sports participation
The home environment plays an important role in
shaping the sports behavior of children with CHD.
Interviews with healthcare professionals indicated
that the family environment in which a child grows
up has a strong influence on sports participation.
They mention that in physically active families,
parents may actively look for creative solutions to
ensure that the child with a heart defect can also
participate. Several healthcare professionals
described that when parents introduce sports early
on, children tend to discover more quickly that it is
enjoyable and are more likely to participate in
sports later. In families that are less engaged in
sports, avoiding physical activity may occur more
easily. In two interviews, parents themselves
mentioned that they were active in sports, and their
children were also highly active.

“Nou, het is niet dat je het in het eerste
gesprek zegmaar gelijk deelt. Er moet wel

iets van een aanleiding zijn ofzo dat iemand
zegt van joh ik zie een litteken bij hem, van

joh wat is er gebeurd? Nou ja, dan ga je
gewoon het gesprek aan. Maar niet dat je
zegt hoi, dit is [naam van het kind] en hij

heeft een hartafwijking. Dat hoeft van ons
nou ook weer niet. Ook omdat je niks aan

hem ziet doen of dat hij niet anders
behandeld moet worden dan anderen.”

Design implication:
The tool should give parents control within
the communication process and allow them
to choose which information is shared with
whom.
The tool should help parents keep track of
which sports coaches have been informed.
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The parents interviewed in this study all had
children who participated in multiple sports and
were very active. However, they acknowledged that
other parents of children with CHD tend to be more
anxious or cautious. They themselves also
described experiencing a tension between
encouraging and protecting their child when it
comes to sports participation. Healthcare
professionals similarly noted that uncertainty
among parents about the safety of physical exercise
is often seen.

Experience also plays an important role in reducing
uncertainty. Parents explained that their confidence
grows as their child participates in sports
repeatedly without problems. A parent (R-F1-P)
noted that the first times can be stressful, but
confidence builds as things continue to go well: 

D. Need for reassurance
The interviews showed that some parents may
frequently seek reassurance from healthcare
professionals to be certain that physical exercise is
safe for their child. For example, a parent may want
medical confirmation before allowing their child to
engage in more intense physical activity. The parent
(R-F3-P) explained: 

Consultations, echocardiograms, ECGs, and exercise
tests were mentioned as important moments that
reduce parental uncertainty. Even when children
function well, some doubt may persist about “what
is happening on the inside” during physical
exertion. One parent (R-F3-P) described that despite
the child being one of the fastest on the team
during running exercises, uncertainty remained
about how the heart functions internally. Hospital
check-ups were therefore experienced as
reassuring, as they provide confirmation and
reduce doubts about the child’s internal condition
during physical activity.

In addition to medical reassurance from the
hospital, one parent described using technology as
a form of supplementary support. The parent
explained that a smartwatch was used to monitor
the child’s heart rate during sports activities.
Initially, this was mainly used to track physical
responses and, when necessary, to perform ECG
recordings. As the child continued to do well, this
helped the parent to gradually let go of constant
monitoring. At the same time, the parent
emphasized that it is important for the child to
eventually learn to recognize bodily signals
themselves and to develop confidence in doing so,
rather than being constantly monitored.

Differences in parental need for reassurance may
also be influenced by background knowledge. One
parent with a background in nursing (R-F2-P)
described experiencing less uncertainty about
recognizing physical signals, but mentioned that
parents without a medical background may feel
more unsure and have a stronger need for
reassurance when interpreting their child’s signals
during physical activity.

Being physically present during sports activities can
also provide reassurance. A parent (R-F1-P)
mentioned joining the first training to observe how
their child responded and whether the child
indicated when rest was needed. In addition, a
primary school gym teacher (R-S3) noted that
allowing parents to observe a lesson can help them
experience the sports setting as safe, which may
contribute to increased parental confidence and
allow their child to participate independently over
time.

“Natuurlijk is het aan het begin best wel
spannend en de eerste paar keer dat ze

dan bijvoorbeeld een uur aan het sporten
is geweest, dan ben je toch wel heel

benieuwd hoe gaat het met je, hoe voel je
je? Je krijgt op een gegeven moment ook

wel een beetje vertrouwen.”

“En wilde hij eigenlijk de 10 km gaan
rennen. Ik zei nou, schrijf je maar gewoon
in voor de 5 en dan kijken we wel even wat
het ziekenhuis zegt en die zei gisteren van
nou, maak je geen zorgen, hij mag gewoon
de 10 gaan lopen. Dus dat is dan wel weer

fijn om te horen.”

Design implication:
The tool should support both highly active and
less active families.

Design implication:
The tool should support parents in developing
confidence in their child’s sports participation
over time by accommodating different forms of
reassurance, such as medical confirmation,
experience, observation, and a shift toward
trusting the child’s own bodily awareness, for
example with appropriate guidance from
professionals when needed.
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E. Variation in processing and understanding
medical information
Parents differ significantly in how much medical
information they remember during consultations.
One parent (R-F1-P) described that the amount and
speed of information in the early phase felt
overwhelming, which made it necessary to write
everything down and read it again later in order to
maintain an overview.

Another parent (R-F2-P) explained that she had
been involved in medical care trajectories since her
child’s birth and therefore “grew along” with the
information, making it feel less overwhelming. Her
nursing background also played a role, as it helped
her better understand what to pay attention to and
possibly made her more confident in assessing
situations compared to parents without such a
background.

Healthcare professionals confirmed that there is
considerable variation in what parents remember.
They noted that a large amount of information is
discussed in a short period of time, and it is not
always clear which information parents ultimately
retain.

These differences in how parents process medical
information may also influence how advice is
conveyed to sports coaches.

Design implication:
The tool should provide consistent information
that can be revisited later and should be
designed to be understandable for parents both
with and without a medical background.
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3.3.2.3 Children with CHD

A cardiologist mentioned that, in practice, sports
advice often comes down to teaching children to
“listen to their bodies,” noting that coaches have
difficulty determining when a child should stop and
that children sense this quite well themselves.

While this parent provides reassurance, more
anxious parents may unintentionally reinforce
doubt or caution in their child.

Uncertainty can also appear in PE classes, both for
the child and the sports coach. The same parent (R-
F1-P) described:

A. Child as the primary signaler of symptoms
The interviews show that children are considered
the main signalers of their own physical limits
during physical exercise. Parents, sports coaches,
and healthcare professionals rely on what the child
feels and reports. At the same time, children vary in
how well they can recognize or interpret these
signals themselves.

A parent can play a supportive role in helping the
child learn to recognize these signals and in building
confidence that being active is possible. One parent
(R-F1-P) described how he regularly reassured the
child when the heart rate increased during play,
explaining that this is a normal response to physical
activity as long as it returns to baseline afterward.
Through this repeated reassurance and
explanation, the child was reported to gain
confidence and feel more at ease during physical
activity. However, the same parent also emphasized
his own uncertainty, after all he “cannot look inside
her body” and must rely on what his child
experiences. 

This illustrates that parental reactions play a
significant role in how children learn to interpret
physical signals. 

This section presents the main insights about
children with CHD as described in the interviews,
including perspectives from different stakeholders.

The visual to the right presents the main themes
discussed in this chapter. These themes are based
on the qualitative analysis of the interviews and link
to the cluster labels in Miro. More specific
subthemes are described in the subsections below,
with the underlying interview data supporting these
insights available in Miro.

Sports coaches also indicated that they depend on
children to report signals. During practice, they
cannot always monitor each child individually and
do not always know what specific signs to look out
for. This means the responsibility for regulating
effort often lies with the children themselves. At the
same time, a PE teacher (R-S3) expressed
uncertainty about whether it is appropriate or safe
to place this responsibility on children. This
uncertainty creates tension for PE teachers, who
may feel unsure about their role as decision-makers
in determining when a child should continue or stop
participating in physical activity.

In summary, because all stakeholders rely on what
the child feels and reports, it is essential that
children understand their bodily signals well, and
that those who find this difficult receive appropriate
support.

Child as primary signal reporter

Children

Experience of sports participation

Reasons for not participating in sports 

Interpretation of sports advice

Differences in openness about their condition

“Ik weet wel dat ze me een keer heeft verteld
dat ze inderdaad beetje aan het begin van
die tijd, met gym, dat dat ze wel vaak even

weer aan de kant werd gezet door de
gymleraar van ga maar even rustig zitten.

Komt ook een beetje omdat ze zelf ook denk
ik niet helemaal goed wist van wat mag ik
nu, wat is goed en dat ze dan haar hartje
voelt en denkt oké, ik moet zitten, ik moet
stoppen. Dus dat was voor haar ook een
beetje het zoeken van wat kan ik, wat is

goed, wat voelt niet goed.”

Design implication:
The tool should support children in developing
the ability to recognize and interpret physical
signals, especially those who are still unsure
about what is normal during physical exertion.
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B. Experience of sports participation
The interviews show that children deal with their
condition in different ways during sports activities
and when comparing themselves to peers. A
physical therapist (R-H1) noted that some children
may also experience feelings of grief or acceptance
because they feel different from others. While this
was not always explicitly linked to sports
participation in the interview, it may influence how
children perceive themselves and how they
experience physical activity.

A parent (R-F2-P) explained that her child
sometimes experiences performance anxiety when
he notices that other children can perform certain
activities more easily. The same parent described
that sports can be both enjoyable and exciting for
him, illustrated by an example in which he enjoyed
horse riding but also showed visible tension: 

D. Reasons why some children do not participate
in sports
Although the children interviewed in this study all
actively participate in sports, healthcare
professionals described several reasons they often
hear in consultations from children who do not
engage in sports. These insights provide important
context about the barriers that may affect other
children with CHD.

Although limited consultation time does not always
allow for extensive exploration, several recurring
reasons why some children do not participate in
sports were mentioned.

A cardiologist (R-H6) explained that common
reasons children give for not participating in sports
include “geen zin”, “niet leuk” and “te druk”.
Overprotective parental behavior was also
mentioned by the cardiologist. Some parents
protect their child too much, which, according to
the cardiologist, may lead to reduced sports
participation later in life.

Healthcare professionals suggested practical
barriers to play a role as well, such as parents being
unable to bring their child to sports activities or
sports not fitting well within family routines.
Professionals (R-H3 and R-H6) further noted that
cultural and language barriers can influence
participation. In some cultural backgrounds, sports
are less self-evident, and, for example, girls may be
less likely to participate due to certain norms or
beliefs.

This variation shows that experiences and
behaviors related to sports participation differ
widely between children and across types of heart
defects, and that each child copes in their own way
with uncertainty, physical boundaries, and the
desire to participate alongside peers.

C. Interpretation of sports advice by children
and parents
The interviews show that children do not always
interpret sports advice in the way healthcare
professionals intend. A physical therapist (R-H3)
noted that advice about what is allowed often sticks
less than advice about what is not allowed. This may
lead to misunderstanding, for example when
children believe they are not allowed to participate
in certain activities, even though the cardiologist
actually encourages physical exercise. The physical
therapist explained that the cardiologist’s words are
sometimes “translated into their own truth,” causing
children and parents to develop a more cautious
understanding than medically necessary. By
explicitly asking children and parents what they
believe the children are or are not allowed to do,
these misinterpretations become visible more
quickly, according to the physical therapist.

This insight highlights the importance of discussing
children’s and parents’ own understanding of advice
so that misinterpretations do not become an
unnecessary barrier to sports participation.

Meanwhile, another child (R-F3-C) indicated that he
is able to keep up well during PE class and that his
heart condition does not stand out. He assumes
participation is safe as long as it continues to feel
good. His parent (R-F3-P) added that he sometimes
even sets the bar higher for himself. Another child
(R-F1-C) shared that sports generally go well for her
and that she consciously uses physical signals, such
as a fast heartbeat, to monitor her limits and sit out
when necessary, while still wanting to remain
involved in the activity and her team.

“Hij was supertrots als het goed ging, maar
ik kon echt gewoon zien hoe spannend hij

het vond. En dat ik denk van ja, je hart gaat
nou wel mega tekeer… is dit wel wijs?”

Design implication:
The tool should provide insight into how children
and parents understand physical activity advice,
so that any misinterpretations become visible
early and explanations can be clarified when
needed.
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Meanwhile, another child (R-F3-C) indicated that he
is able to keep up well during PE class and that his
heart condition does not stand out. He assumes
participation is safe as long as it continues to feel
good. His parent (R-F3-P) added that he sometimes
even sets the bar higher for himself. Another child
(R-F1-C) shared that sports generally go well for her
and that she consciously uses physical signals, such
as a fast heartbeat, to monitor her limits and sit out
when necessary, while still wanting to remain
involved in the activity and her team.

E. Differences in children’s openness to report
symptoms during sports lessons
The interviews show that not all children find it
equally easy to talk about their condition or to
report symptoms to a sports coach, and their
openness varies greatly from child to child. A
secondary school PE teacher without direct
experience teaching children with CHD, who
therefore based his observations on other medical
conditions, explained that some children report
issues very easily, while others find it stressful or
prefer not to stand out.

The two children interviewed in this study (R-F1-C
and R-F3-C) indicated that they generally do not
struggle with talking about their condition, as they
have had to explain it several times before. One
parent (R-F1-P) confirmed this and mentioned that
sharing information can even be reassuring,
because others then understand what is going on.
Additionally, both a parent and a child noted that it
is helpful when sports coaches are informed, so
they can respond appropriately to symptoms and
contact the parents if needed.

“Waar het vaak om gaat van... Ik ben
geopereerd, maar niet zeggen wat. (...).

Eigenlijk willen ze er vaak niet aan
herinnerd worden, ik ben nou eenmaal zo.”

Design implication:
The tool should help identify why a child is not
participating in sports , enabling healthcare
professionals to provide more tailored advice or
referrals.

Design implication:
Because openness to report symptoms varies
greatly, the tool should help children make clear
agreements in advance about how and when
they can report concerns, so that expectations
are communicated and social barriers may be
reduced.
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According to several professionals, it is essential to
determine the underlying reason why a child is not
participating in sports. Without understanding the
root cause, referrals or advice have little effect, as
the support would not match the child’s actual
needs.

Feelings of uncertainty, embarrassment, or not
wanting to deviate from the group may create
barriers. The teacher noted that older children and
girls tend to be more hesitant, and that children are
more likely to approach a teacher with whom they
feel safe and comfortable. At the same time, he
emphasized that when there is really something
wrong or when symptoms clearly interfere with
participation, children ultimately do come forward.

A primary school PE teacher said that he has not
experienced children feeling uncomfortable talking
about a medical condition. A sports coach with
experience working with children with CHD stated
that some children prefer not to share everything
with others, R-S1:



3.3.2.4 Sports coaches

As R-S2 explained:

A. Core role and responsibilities

A1. Providing a safe and inclusive sports
environment
Interviews revealed that sports coaches see their
primary task as organizing a safe, structured sports
lesson in which all children can participate. They
consider it important to adopt an open,
approachable attitude in which children feel free to
indicate when something does not feel right, and
they try to keep the threshold low so that children
dare to do so.

Coaches also attach great importance to social
inclusion: belonging, playing together, and
collaborating (R-S3). This approach helps create an
environment in which children with medical
conditions can participate without being singled
out, as long as the activity is organized safely.

The sports coaches mentioned that every child can
participate, provided that the coach can be flexible
in structuring the lesson. Small adjustments, such
as offering choices between multiple activities,
assigning a certain position on the field, adapting
rules, or varying tempo, can make participation safe
for all children.

“Er is altijd wel een rol in het veld waarbij
het kind niet te intensief hoeft te bewegen.” 

This section presents the main insights about sports
coaches as described in the interviews, including
perspectives from different stakeholders.

The visual to the right presents the main themes
discussed in this chapter. These themes are based
on the qualitative analysis of the interviews and link
to the cluster labels in Miro. More specific
subthemes are described in the subsections below,
with the underlying interview data supporting these
insights available in Miro.

They are willing to share observations about the
child’s participation with healthcare professionals,
but only when explicitly asked by others.

A3. Recognizing limits & expectations towards the
child
Sports coaches vary in how they approach the
recognition of children’s physical limits and
symptoms, depending on the specific sports activity
and their own experience. One coach explained that
he relies on his personal experience and
observation of non-verbal cues to monitor children
during physical activity. According to the coach,
subtle changes are often noticed before a child
explicitly reports them, particularly because
children may be highly motivated to continue
participating.

Other school sports coaches prefer to place this
responsibility largely on the children themselves, as
it is not always feasible to monitor individual pupils
during the busy dynamics of a PE lesson. As a result,
part of the responsibility shifts to the child.

Responsibilities of the sports
coach

Sports coaches

Role in facilitating openness

Expectations of parents and
children

Limited knowledge of CHD

Inclusive participation through
adaptation

Perception of risk, fear, and
uncertainty

Information needs of sports
coaches

Referral pathways and additional
expertise

Potential unseen needs of
children

The sports coach emphasized the importance of
knowing such information beforehand so that it can
be considered in lesson preparation. 

A PE teacher (R-S3) acknowledged that pupils with
limitations may at times be left out during certain
sports activities, but saw it as his responsibility to
address this and work with the group to find a
solution.

A2. Communication about CHD
Regarding communication about children with CHD,
as already mentioned in an earlier chapter, sports
coaches do not see this as part of their own role.
They expect parents to inform them proactively and
will not seek out this information themselves. 
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One sports coach (R-S2) indicated that when clear
signs are visible, he would intervene immediate, but
that in many situations such signs are not easily
observable. Continuously asking the child how they
feel was described as impractical, which means that
the responsibility to report concerns often lies with
the child. 

And another sports coach (R-S3): 

At the same time, coaches acknowledge that some
children find it difficult to indicate when something
does not feel right. They therefore emphasize that
clear agreements between parents, the child, and
the coach are important. This shows that
responsibility is shared, but coaches differ in how
they interpret and enact that responsibility.

“Want ik vind het heel moeilijk om tijdens een
les zo'n individueel puntje eruit te pikken,

eruit te lichten. Er gebeuren natuurlijk zoveel
verschillende dingen, je bent daar bezig, je

bent daar bezig, je bent daar bezig. En als je
dan zo'n specifiek geval extra in de gaten

moet houden, dan vind ik dat moeilijk.
Daarom maak ik altijd de afspraak, omdat ik

dat wel waardevol vind om die
verantwoordelijkheid weer terug bij leerlingen

te leggen.”

Design implication of section A1-3:
The tool should make it possible to clearly
define and document agreements about
limits and responsibilities during sports class.
The tool should support sports coaches in
creating a safe sports environment in which
children feel comfortable indicating when
something does not feel right.
The tool should support sports coaches in
translating information from healthcare
professionals, parents and children into
practical adaptations that fit within their own
training context.
The tool should ensure that relevant sport-
related information is available before the
sports class, so that coaches can take this
into account during the lesson.

B. Limited knowledge about CHD
The interviews show that PE teachers have little to
no knowledge about CHD.

The first aid (EHBO) training that qualified sports
coaches and PE teachers are required to complete
focuses mainly on general emergency situations
such as epilepsy, diabetes, or resuscitation.
Guidance on how to act in cases of CHD is not
included. As a result, one PE teacher (R-S2) stated
that he does not really know how CHD may present
itself during physical activity: 

“Ik ben er zelf niet zo heel erg in thuis hoe
dat in de lessen zich vormgeeft.” 

Another sports coach with experience teaching
children with CHD bases his understanding on what
parents tell him and gauges children’s limits
through his general life experience. He noted that
some parents share more information than others.
Often, the advice he receives remains very general
and does not relate to a specific sport.

A parent (R-F2-P) also mentioned in an interview
that it is uncertain whether all parents are able to
accurately indicate what their child can or cannot
do.

This lack of knowledge may lead to situations in
which coaches rely too heavily on the child to report
symptoms, which may not be appropriate or safe if
the child is unsure, and potential risks may be
underestimated. Conversely, it may also lead to
unnecessary caution or restrictions.

Design implication:
The tool should provide sports coaches with
practical basic knowledge about CHD.

C. Perception of risks, fear, and uncertainty
Despite their limited knowledge of CHD, several
sports coaches indicated that they are not afraid
that something might go wrong during a sports
lesson. They rely on their experience and on the
safety structures embedded in PE classes. A sports
coach (R-S1) described remaining alert, but
emphasized that fear should not guide his actions.
Another sports coach (R-S3) said he relies on his on
the existing safety structures and routines
embedded in PE classes to create a safe
environment. Constantly focusing on potential risks
was described as undesirable.



However, conversations with parents and
healthcare professionals show that fear or
uncertainty can have an influence, especially when
coaches are unsure about what a child is allowed to
do. A parent (R-F1-P) described a situation in which
the child was repeatedly asked to stop or sit out by
the PE teacher during PE, not necessarily due to
observable physical limitations, but rather because
of uncertainty about what was safe or appropriate.
 
A physical therapist (R-H3) explained: 

Another physical therapist (R-H1) noted that sports
coaches may feel uncertain about how to respond
to medical signals or emergencies during physical
activity. According to the physical therapist, this
uncertainty can be a reason for involving healthcare
professionals directly, even if only to clarify that, in
many cases, a child is allowed to participate fully in
sports activities.

“Ik had pas ook een jongen die zat op
voetbal en die mocht maar een halve helft
spelen van zijn coach. Want die was bang

dat het mis zou gaan.”
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D. Information and communication needs
The interviews show that sports coaches require
several types of information to guide children with
CHD safely.

Figure 10 provides an overview of the needs
mentioned by coaches. These information needs
show that sports coaches mainly look for clarity and
actionable guidance. Their focus lies in being able to
assess risks and knowing what to do at critical
moments.

An important insight shared by a sports coach is
that he does not expect precise instructions for
particular sports or exercises in order to work
effectively. As the sports coach (R-S2) stated: 

Sports coaches are often able to estimate the
intensity of exercises themselves and to recognize
when extra caution may be needed. For physicians,
this is more difficult because they have limited
visibility into the specific movements and demands
of a sports lesson. This makes a combination of
medical basic information and practical guidance
particularly useful for coaches.

Sports coaches also indicated that having written
documentation helps create clarity. This may
involve agreements about what a pupil can or
cannot do, but also about dividing responsibility
when activities involve higher risks. One coach (R-
S3) mentioned that formally signing off
responsibilities can sometimes be reassuring, as it
provides security in case of incidents.

Several sports coaches also expressed that they
appreciate an in-person conversation, as it helps
them better understand how the child and parent
themselves handle the situation.

“Ja, ik denk dat het zo specifiek niet echt
mogelijk is. Ik denk dat dat veel tijd kost. Wat

algemener kan. Ik denk alleen wel dat het goed
is om aan te geven dat bijvoorbeeld bij

wedstrijdsporten ofzo of ze dat wel of niet
mogen. Ik denk dat daar namelijk de grootste…
Ja, de meeste problemen bij kunnen ontstaan

in ieder geval.”

Design implication:
The tool should help clearly define and
document agreements, including who holds
which responsibilities.
Information should align with the expertise
of coaches: not overly medical, yet
sufficiently complete to be used during
sports lessons.
The tool should provide coaches with the
information presented in Figure 10.
The tool should ensure that information is
documented in written form.
The tool should offer the option to facilitate
an in-person conversation if needed.
The tool should address specifically
competitive elements and intensity, as these
are moments when children may push
themselves fully.



Information needs mentioned by sports coaches

Background information about
the heart condition and the

severity of the situation

Frequency of symptoms, to help
assess the child’s risk profile

Physical signals coaches should
pay attention to, including when

to take action

Agreements on how
responsibilities are divided

between the child, coach, parent,
and healthcare professional

Triggers that may provoke
symptoms

Instructions: what to do in case
of symptoms or incidents

Contact persons in case of an
emergency

Clear guidelines on what is and
is not possible during sports

activities

Specific to high-intensity
activities: whether a child may

participate in competitive
elements

Specific to school settings: who
the trusted contact persons are

within the school

Figure 10: Information needs for a communication tool mentioned by sports coaches
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In this chapter, insights from the literature research and interviews are combined into an
integrated overview of the experiences of children with CHD and the involved stakeholders
in different contexts. These insights are visualized through journey maps, which illustrate
how stakeholders navigate the care and sports environment and where challenges and
opportunities emerge. Based on these journeys, key intervention moments were identified:
specific points at which a tool could support stakeholders. Together, insights from the
literature, interviews, and journey maps, form the basis for a list of requirements that guide
the design exploration and concept development in the following chapters.

4 Synthesis



For each stage, the relevant stakeholders were
identified. Although peers play an important
contextual role in sports settings, and siblings can
often play a role in the child’s broader home and
activity environment, they are not core stakeholders
for the scope of this communication tool and were
therefore not included in the journey maps.

Within each stage in the journey, an overview was
made of the stakeholder activities, emotions,
challenges and possible opportunities.

To better understand the dynamics surrounding
communication and sports participation in children
with CHD, journey maps were created, based on
literature findings and later validated and
supplemented with insights from interviews to
create a more complete and reliable overview.
These journeys illustrate what different
stakeholders experience during key moments in the
child’s care and sports participation.

Based on the literature and interview findings, two
stages were selected as most relevant for
understanding communication patterns and
identifying opportunities for a communication tool
for the sports environment:

The consult with a pediatric cardiologist (Figure
11)
The sports class (Figure 12)

The purpose of these journey maps is to:
Gain insight into communication and sport-
related challenges and opportunities between
stakeholders
Synthesize insights from both literature and
interviews into a stage-based overview of
current experiences
Support the refinement of design requirements
for the communication tool
Identify potential intervention moments at
which a communication tool could support
stakeholders

4.1 Journey maps of the current experience

The literature sources used for the journey maps
are: Longmuir (2021, 2022), Williams (2017), Ong et
al. (2011), Buchanan et al. (2023), Saxena et al.
(2013), Roston et al. (2013), Chong et al. (2018),  
Etnel et al. (2017).

Appendix E describes in more detail which specific
literature sources and interview insights form the
basis for which statements in the sections ‘Possible
emotions’ and ‘Challenges/obstacles/pain points’.

Interviews

Literature

Both interviews and literature

Source of insight

Legend
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Activities

Possible emotions
*These emotions are possible and based

on insights from both literature and
interviews. Experiences vary between
individuals, not every stakeholder will

feel all of these emotions.

Stage Consult with pedriatic cardiologist

People involved Children with CHD Parents Pediatric cardiologist

Opportunities
Where are there opportunities for

improvement or support?

Challenges/obstacles/
pain points

What barriers or difficulties are they
experiencing? What isn’t working well?

Uncertainty
Feeling of being different
Lack of knowledge about the impact of their condition

*partly because they were not included in conversations between
their parents and healthcare providers.

Children may not recall having conversations with their doctor
about PA
PA conversations often perceived as restrictive rather than
empowering
Feeling uncertain about their condition and what it means for
daily life
Difficulty interpreting bodily signals and understanding
personal limits

Involve children directly in the consultation conversation
Use age-appropriate language and explanations.
Emphasize what children can do, not only what they should
avoid.
Check whether the child understands what they are allowed to
do to identify misinterpretations.
Support the child in asking questions or sharing concerns.
Support the child in understanding bodily signals and personal
limits, with additional professional guidance when helpful.

Provide activity-specific advice based on the child’s actual sports
and preferences, recognising that fun and positive experiences
are key drivers for long-term participation.
Avoid general statements unless supported with clear, concrete
examples.
Check what parents have understood and where uncertainty
remains.
Reassure parents by aligning advice with the child’s real activity
level and abilities.
Clarify how current advice may differ from earlier
recommendations.

Difficulty translating general advice into practical, daily-life
decisions
Advice often perceived as too general or vague
Accumulating old advice over time → confusion about what still
applies
Assumptions from clinicians about low activity levels may increase
parental doubt
Need reassurance that physical activity is safe 

Provide cardiologists with a clear structure so PA is consistently covered
in consultation.
Collect information from parents and children before the consult to use
consultation time efficiently and enable more specific PA advice.
Ask parents and children what they want to discuss to avoid decisions
based on assumptions.
Reduce mismatches by asking more about the child’s actual activities
and priorities to discuss during consultation.
Identify help-needs in a concrete way to determine whether referral to
other professionals (e.g., physical therapists) would be beneficial.
For children who experience anxiety or uncertainty about physical
activity, the nurse consultant can provide additional time and tailored
explanation.
Provide cardiologists with reliable information platforms they can refer
families to when appropriate.

Reassurance after the hospital check
Increased trust when professionals confirm that physical activity is
safe
Possible hesitation to ask questions if the consultation feels time-
pressured
Nervous feeling before a hospital visit

Time pressure during consultations
Little time to ask follow-up questions or discuss PA in depth
Variation between cardiologists and available time determines how
extensively PA is discussed
Children who visit only once every few years may fall out of view
Difficult to give specific PA advice without sufficient contextual
information, such as the current PA level of the child
Information provided based on assumptions by the cardiologist may
not match priorities of the child
Limited awareness of the relatively low risk of physical activity for most
children with CHD
Limited knowledge of available PA resources or programmes for
children
Few referrals to physiotherapists or other professionals, although
helpful. No guidelines for referral
Minimal referral to external information platforms for parents and
children

*These activities are based on interviews with healthcare
professionals, children, parents and assumptions.

Getting ready for the appointment
Thinking about questions or concerns they might want to
ask
Going to the hospital
Waiting in the waiting room

Before the consultation with the cardiologist
Station 1: ECG station → measuring weight, height, blood
pressure, and performing an ECG
Station 2: Heart ultrasound

During the consultation with the cardiologist
Station 3: Consultation room

Sitting with the cardiologist and parent
Answering questions about how they have been
(symptoms, school, sports)
Undergoing a physical examination
Listening to the explanation of ECG and echo results
Receiving information about what the findings mean for
them
Hearing the plan and next steps, including whether
additional tests or follow-up actions are needed
Asking questions if they have any
Saying goodbye and leaving the room

*These activities are based on interviews with healthcare professionals.

Before the consultation
Preparing the outpatient clinic schedule

*Some cardiologists review and prepare several days to a week in
advance, depending on personal workflow and available time.

During the consultation (± 20 min)
Conducting anamnesis, often briefly: 

Asking how the child has been,
Whether any cardiac symptoms occurred since the last visit
How things are going at school/sport

Performing a physical examination
Reviewing and explaining the ECG and echocardiogram results
Discussing the need for additional tests (e.g., exercise test, MRI)
and explaining their purpose
Outlining the plan and next steps, including possible referrals
Answering questions from parents and the child
Summarising and closing the consultation

Administrative tasks (vary by cardiologist)
Updating the patient record
Documenting the plan and next steps
Submitting orders for additional tests
Finalising prescriptions if needed

*Timing and workflow vary between cardiologists (during the consult,
after the consult, or later)

*These activities are based on interviews with healthcare professionals,
children, parents and assumptions.

Getting ready for the appointment
Thinking about questions or concerns they might want to ask
Going to the hospital
Waiting in the waiting room

Before the consultation with the cardiologist
Station 1: ECG station
Station 2: Heart ultrasound

For both stations:
Accompanying the child to the room, supporting the child during
measurements, waiting while the ECG/echo is performed

During the consultation with the cardiologist
Station 3: Consultation room

Sitting with the cardiologist and their child
Listening to anamnesis questions and adding relevant
information
Observing the physical examination
Listening to the explanation of ECG and echo results
Receiving information about what the findings mean for their
child
Hearing the plan and next steps, including whether additional
tests or follow-up actions are needed
Asking their own questions or clarifying concerns
Saying goodbye and leaving the room
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Activities

Possible emotions
*These emotions are possible and based

on insights from both literature and
interviews. Experiences vary between
individuals, not every stakeholder will

feel all of these emotions.

Stage Sports class

People involved Children with CHD Parents Sports coach/ PE teacher

Opportunities
Where are there opportunities for

improvement or support?

Challenges/obstacles/
pain points

What barriers or difficulties are they
experiencing? What isn’t working well?

Feeling limited by symptoms or needing to pause when noticing
bodily signals (breathlessness, fatigue)
Worry or uncertainty about bodily signals
Feeling different or weaker than peers
Feeling good when joining peers and not standing out
Children who want to be active can be frustrated by parents
limiting their physical activity

Physical symptoms may reduce full participation
Symptoms not always CHD-related (deconditioning / cardiac
anxiety)
Early exhaustion lowering self-efficacy
Lack of clear safety guidance → overexertion or avoidance
Comparing performance with peers may lower perceived
competence (keeping up), which can affect participation
Fun with peers is a facilitator, not keeping up is a barrier
Negative social experiences (exclusion, judgement, feeling “less
capable”) reducing enjoyment & motivation

Encourage children to listen to their bodies and adjust intensity
when needed.
Clarify that symptoms can stem from deconditioning or anxiety
rather than disease severity.
Support self-efficacy through positive encouragement and
small mastery experiences.
Provide clear, personalized safety guidance to prevent
overexertion or unnecessary avoidance.
Emphasize what is possible, focusing on inclusion, adaptation,
and capability.
Emphasize participation and enjoyment rather than
performance or comparison.
Offer choice-based and adjustable activities to match different
abilities.
Promote an inclusive and supportive sports class environment
that reduces negative social experiences.

Provide parents with clear, consistent guidance and support,
involving additional healthcare professionals when needed, so
that uncertainty about their child’s abilities decreases.
Increase parental confidence by explaining what is possible and
safe in sports.
Educate parents about typical versus concerning bodily signals
and when to encourage activity versus rest.
Help parents support their child’s self-efficacy through positive
encouragement and small success experiences.
Provide parents with clear, easy-to-share information to  
communicate with sports coaches/school/sports club.
Acknowledge the emotional tension between safety and
independence in encouraging sports and provide strategies to
manage it.

Improve understanding, awareness and implications of CHDs
Provide tools to help coaches confidently guide children with CHD
Strengthen communication channels between coaches, families,
schools and healthcare professionals.
Collaborate with parents and healthcare professionals to build a shared
understanding of safe participation.
Provide clear, written PA/safety guidelines so coaches feel confident
including children with CHD.
Clarify who is responsible for monitoring physical limits and ensure that
this person can recognize signs of overexertion and act if needed.
Focus on participation and enjoyment rather than performance, and
design activities that are fun and accessible for all children. Offer
alternative roles and modified tasks that emphasise inclusion.
Use encouragement, positive feedback, and small success experiences
to strengthen children’s PA self-efficacy.

Feels fear and overprotection about the child's ability to participate
in sports
Uncertainty about how to inform other people about their child's
condition
Doubts in making decisions, such as whether or not to allow certain
activities

*These activities illustrate one detailed PE lesson example based on
an interview with a secondary school PE teacher of an outside sports
class. Practices may vary across teachers, sports and age groups.

Before the sports class (preparation – outside lesson hours)
Prepares weekly PE activities based on a mandatory
programme. Determines specific game forms and exercises
for the upcoming lesson.
Checks email for injuries or medical updates of children and
may adjust the lesson plan accordingly.

During the sports class
Children change clothes
Short general introduction: Explains what the children will do
that lesson and mentions any important notes. (kept as short
as possible because children want to start moving
immediately)
Walk to the outdoor sports fields
Warm-up game
Mandatory curriculum component (e.g., endurance run)
Choice-based activity block with several stations (e.g., softball
throwing, hockey, football, frisbee). Group division depends on
the activity, the age group, and the coach’s teaching style. This
can vary from assigned groups to free choice.
Rotating between activities
Tidying up equipment together
Walking back to the sports hall
Children change clothes again

*These activities are based on interviews with healthcare professionals,
children, parents and assumptions.

Getting ready for the appointment
Thinking about questions or concerns they might want to ask
Going to the hospital
Waiting in the waiting room

Before the consultation with the cardiologist
Station 1: ECG station
Station 2: Heart ultrasound

For both stations:
Accompanying the child to the room, supporting the child
during measurements, waiting while the ECG/echo is performed

During the consultation with the cardiologist
Station 3: Consultation room

Sitting with the cardiologist and their child
Listening to anamnesis questions and adding relevant
information
Observing the physical examination
Listening to the explanation of ECG and echo results
Receiving information about what the findings mean for their
child
Hearing the plan and next steps, including whether additional
tests or follow-up actions are needed
Asking their own questions or clarifying concerns
Saying goodbye and leaving the room
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*These activities are based on interviews with children, parents,
sports coaches and assumptions.

Before the sports class
Going to the gym or sports class location
Changing in the locker room
Interacting with peers
Walking to the sports field or sports hall
Receiving a general introduction from the coach/PE
teacher
(Possibly) Communicating limitations or symptoms to the
coach or peers

During the sports class
Warming up
Participating in activities
Choosing or being assigned an activity, group, or role
(depending on the type of sport and coach)
(Possibly) Adjusting intensity or stopping when
experiencing symptoms
(Possibly) Comparing own performance to peers
Tidying up equipment together
Walking back to the locker room
Changing clothes / showering

Uncertainty and lack of information lead to anxiety and fear of
exercise for people with CHD when making decisions about PA and
sports participation
Uncertainty about how to respond to symptoms

Limited understanding of CHDs and what they mean for sports
participation
Lack of training or tools to confidently guide children with CHD
Relying heavily on information from parents, which may be  incomplete,
inconsistent or unclear
Lack of effective communication, between school/sportsclub, parents,
children and healthcare professionals
Lack of clear, written PA guidelines makes coaches uncomfortable to
include children with CHD in sports
Uncertainty about responsibility and monitoring on symptoms
Focus on performance can unintentionally exclude or discourage
children with CHD
Difficulty managing a full group of children while also monitoring and
supporting individual medical needs

Lack of clarity about what is safe in sports environments
Fear and overprotection leading to unnecessary restriction of
activities
Uncertainty about bodily signals → fear of overexertion or stopping
unnecessarily
Parental overprotection lowering their child’s PA self-efficacy
Tension between encouraging enjoyment, trusting their child’s
bodily signals, and ensuring safety during sports



To identify where a communication tool could
provide value, the journey maps were analyzed for
moments in which stakeholders experience
uncertainty, information gaps or a need for
additional support. 

These intervention moments represent
opportunities where a communication tool could be
implemented. Below, the key intervention moments
are described for each stage, together with how a
tool could support stakeholders at that specific
moment.

The consultation is an essential but time-limited
touchpoint. For most children with CHD, it is the
only structured moment where their sports
participation and physical activity is discussed.
Interviews show that while physical activity often is
addressed, the depth and specificity of conversation
about sports vary between cardiologists and
situations. Relevant issues may remain
underexposed when parents or children do not
explicitly raise them, and the opportunities for
follow-up questions may be limited due to time
constraints.

In addition, research indicates that parents and
children may struggle to translate medical advice
into daily sports practice after the consultation.
There may also be uncertainty about how sports
advice is communicated to others, such as schools
or sports clubs, and whether its meaning remains
consistent and reliable when it is passed on through
interpretation or incomplete transfer. Also, research
shows that parents and children may struggle to
translate advice into daily sports practice
afterwards.

4.2 Identified intervention moments for communication and support

4.2.1 Consult-related
intervention moments

Before the consultation

The following intervention moments illustrate
where a communication tool could support
appropriate, personalized guidance and the
exchange and transfer of information before,
during, and after the consultation:

After the consultation

When discussing PA and sports participation

A tool could help by:
Providing tailored, sport-specific guidance
on safe participation
Reducing confusion or misinterpretation
about advice and what is allowed
Helping cardiologists provide clear and
consistent advice without increasing
consultation time
Clarifying which signals are normal exertion
versus when to stop
Supporting children in learning to recognize
and interpret their own bodily signals

A tool could help by:
Helping parents and children prepare
questions or concerns in advance
Providing a structured way to reflect on
symptoms and sports experiences
beforehand
Ensuring that relevant updates (symptoms,
activity level, worries) are not forgotten
Making it easier to bring up important
topics during the short consultation time
Providing pre-structured information for
cardiologists, reducing time spent on the
anamnesis
Helping avoid assumptions or mismatches
by giving the cardiologist a clearer starting
point from the perspective of child and
parent

During anamnesis

A tool could help by:
Allowing the cardiologist to quickly review
key updates, making the consultation more
efficient
Helping ensure important information is
not overlooked
Supporting more personalized and specific
advice

A tool could help by:
Providing a clear, accessible, written
summary that families can revisit
Offering a take-home component with
ready-to-share formats for schools or
sports clubs about PA recommendations
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During warm-up and main sports activities

After the sports classBefore the sports class 
(sports coach preparation)

Arrival at the sports class

In the sports setting, coaches must balance group
management with individual needs, including those
of children with CHD. Although interviews indicate
that coaches aim to be inclusive and supportive,
they often lack condition-specific information and
may feel uncertain when interpreting bodily signals.
As a result, some coaches may rely on caution
rather than confidence when supporting children
with CHD.

The following intervention moments highlight
where a communication tool could provide clarity
and guidance within the sports context.

4.2.2 Sports class-related
intervention moments

A tool could help by:
Providing concise, reliable information
about the child’s condition and
participation needs
Supporting sports coaches in preparing
activities with appropriate adaptations
when needed
Reducing reliance on inconsistent or last-
minute information from parents

A tool could help by:
Clarifying which signals are normal
exertion vs. when to stop
Supporting coaches in deciding when to
adjust intensity or offer a different role and
providing clarity about responsibility in
these decisions
Providing guidance on how to respond
appropriately when a child needs to pause
or rest

A tool could help by:
Providing clear channels for follow-up
questions or concerns and indicating who
to contact

A tool could help by:
Allowing parents or children to share
relevant updates and information in a
consistent way
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This chapter presents the requirements for the
communication tool designed to support children
with CHD, their parents, sports coaches and
healthcare professionals in enabling safe and
inclusive sports participation. The requirements are
derived from a synthesis of two main sources within
the research phase: a literature review and an
interview analysis.

The literature review established the broader
understanding of main barriers to sports
participation, roles that different stakeholders play
in encouraging or restricting sports participation,
and common communication problems.
The interview analysis confirmed most of these
insights in practice and provided additional,
context-rich insights into stakeholder behaviors,
needs and expectations. These interview findings
were translated into statement cards, iteratively
clustered and synthesized into themes, which
informed the design implications presented
throughout the Results chapter.

The journey maps, developed using insights from
both literature and interviews, further clarified
when and where stakeholders experience
challenges across key moments in the child’s sports
context and care trajectory. These maps highlighted
opportunities for the tool to support the
stakeholders.

Additionally, the intervention moments identified
helped determine at which specific points in the
communication chain the tool could provide
support. These moments clarified when
stakeholders need guidance and also helped
translate stakeholder needs into requirements.

4.3 Requirements

Together, the literature review, interview findings,
design implications, journey maps and intervention
moments form the foundation for the requirements
presented in this chapter.

The requirements are structured by stakeholder
group (children, parents, sports coaches/PE
teachers and healthcare professionals), followed by
cross-stakeholder requirements that apply to the
broader communication network.

The tool should provide insight into how
current advice from healthcare professionals
relates to earlier advice.
The tool should help parents understand and
assess what PA levels are safe for their child.
The tool should provide relevant guidance on
physical activity and sports participation,
tailored to families’ needs, regardless of
whether the child is currently participating in
sports or not.
The tool should give parents control over
which stakeholders receive what
information about their child’s condition and
sports participation.
The tool should help children and parents to
communicate their wishes and needs
regarding sports participation to sports coaches.
The tool should support parents in
communicating advice about sports
participation accurately and consistently to
sports coaches.

The tool should actively involve children in
conversation about sports with their healthcare
professionals.
The tool should create space for children to ask
questions, share experiences and express
their goals, concerns and interests related to
sports participation.
The tool should help uncover potential
support needs of the child related to sport
participation and make these visible to
healthcare professionals so they can offer
appropriate guidance or refer if needed.
The tool should support communication that
focusses on abilities and possibilities, rather
than restrictions, to support self-efficacy and
participation.
The tool should help shift the focus towards
what the child can do, rather than on
limitations.
The tool should support children in learning to
recognize and interpret bodily signals during
physical activity.
The tool should support children in making clear
agreements about when and how to report
symptoms or concerns during sports lessons.

Parents

Children
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The tool should support a shared
understanding of safe participation among all
stakeholders.
The tool should encourage collaboration
between cardiologists, parents, children and
sports coaches (and other stakeholders).
The tool should clearly indicate the roles and
responsibilities of children, parents, sports
coaches and healthcare professionals in
supporting safe sports participation, so that
each stakeholder knows what actions are
expected from them.
The tool should support efficient transfer of
sport-related information between
stakeholders.
Information should be transferable to multiple
stakeholders, such as different sports clubs
and schools.
The tool should help prevent information loss
by ensuring that all stakeholders have access to
consistent, complete and up-to-date sports-
related information.
The tool should be updateable when changes
occur in the child’s medical status or sports
advice.
The tool should make provided advice
accessible for later reference, to ensure
families and sports coaches can revisit
information when needed.
The tool should be easy to use for all
stakeholders.
The tool should protect the privacy of the
child by ensuring that personal information is
only accessible to authorized stakeholders.

Cross-stakeholder

Healthcare professionals

Sports coaches/ PE teachers

The tool should provide sports coaches with
background knowledge about CHD and its
implications for a child’s participation in
sports activities.
The tool should provide sports coaches with
clear, concise and practical information
about what a child can do safely during sports.
The tool should provide sports coaches with
clear insight into the wishes and needs of the
child (and parents) regarding sports
participation, supporting safe, inclusive and
enjoyable participation. 
The tool should ensure that the sport-related
information described above is available
before the sports class, enabling sports
coaches to prepare their training accordingly.
The tool should support sports coaches in
identifying suitable activities and
adaptations, based on the sport-related
information provided, while allowing coaches to
apply this within their own training context.
The tool should provide clarity about what
symptoms or signals to pay attention to and
what actions to take if these occur.
The tool should clarify who coaches can contact
in case of questions, concerns or uncertainty.
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The tool should ensure that relevant
information and insights from parents and
children are available before the consultation,
so that healthcare professionals can prepare.

The tool should give healthcare professionals
insight into the child’s sports experiences,
concerns or limitations and home situation to
offer appropriate guidance or refer if needed.
The tool should provide healthcare
professionals with insight into how children and
parents interpret sports advice, enabling early
identification of misunderstandings and
supporting clarification of outdated, unclear or
incorrect assumptions.
The tool should support healthcare
professionals in giving personalized sports
advice that reflects the unique situation of each
child with CHD and their specific sports or
activities.
The tool should help tailor sports advice to the
child's personal interests and preferences,
thereby increasing motivation and long-term
participation in sports.
The tool should support healthcare
professionals in providing clear,
understandable and consistent information
about sports participation.
The tool should make it possible for healthcare
professionals to discuss sports participation
within the limited time available during
consultations.
The tool should provide a standardized
structure that helps cardiologists consistently
discuss sports participation during
consultations and reduces variability between
them.
(Medical) information provided within or
referenced by the tool should be trustworthy
and originate from reliable, evidence-based
sources that healthcare professionals can
confidently use or refer to.
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5Design exploration

This chapter explores the design space by analyzing existing tools, platforms, and initiatives
related to communication and support around CHD and sports participation. Through desk
research, interviews, and co-creation sessions, relevant existing tools and solutions are
identified and analyzed. The insights are used as inspiration and inform the direction of the
concept development in the next chapter.



What this analysis contributed to the design
process
The tools reviewed in this early phase of the design
process were identified before the full problem
space had been mapped out. Therefore, they
served as broad inspiration during the initial
ideation stage as a way to understand what types of
solutions already exist in a broader context, which
challenges they attempt to address, and which
elements might be relevant for a communication
tool in this project.

Although the tools varied widely in format and
purpose, they supported the early
conceptualization by highlighting several recurring
needs, such as the need for clear, structured
information, visualizations, role-specific guidance
and practical communication support.

One tool that was particularly valuable was the
“Physical Activity & Congenital Heart Disease” guide
by Heart Research UK, which later helped shape the
content of the concept. This influence is discussed
in more detail in Chapter 6.5.2.

To explore possible directions for the design of a
communication tool, existing tools used in
healthcare and sports contexts were reviewed. This
analysis focused on their content, target users,
what works well, or not, and specific strengths or
elements that could serve as inspiration for a tool
tailored to the context of this project.

Based on their primary focus, the identified tools
were grouped into three categories:

Information and educational materials
Conversation tools
Communication platforms in healthcare

Figures 13, 14, and 15 show the analysis of these
tools.

5.1 Analysis of tools identified during early desk research
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Figure 13: Information/ education materials

Context/ target
audience

Information/educational materials

Description What works well What is missing Inspiration for design

This informational brochure
provides an overview of the
possible effects of a
(congenital) heart defect on a
child’s functioning at school. It
offers both background
information and practical
advice.

Teachers in primary
and secondary
education.

Emphasizes the
importance of
communication and
coordination between
the teacher, parents,
and - if applicable - the
child.
Highlights relevant
topics that should be
discussed (such as
symptoms, how to
respond to them,
physical exertion, and
necessary adjustments).
Provides concrete
examples of possible
adjustments (e.g.,
adapted physical
education, extra rest
periods).

The brochure is mainly focused on children with severe heart defects and is less
suitable for children with mild or moderate CHD, who may require different focus
points, limiting its ability to provide child-specific guidance.
It is unclear whether the teacher, parent, or child should initiate the
conversation. This lack of role clarity conflicts with the need for clearly defined
responsibilities across stakeholders and may result in the conversation not taking
place or occurring too late.
The brochure does not provide concrete guidance, tools, or conversation starters
to help facilitate effective communication.
Examples of possible adjustments are mentioned, but there is no explanation of
when these are necessary, for whom they are appropriate, or who is responsible
for making such decisions, which may hinder practical application.
The brochure implicitly assumes that parents and children themselves have
sufficient insight into what is safe and can inform the teacher accordingly.
However, research shows that they often experience uncertainty and lack clear
information. As a result, sports coaches and teachers may receive incomplete or
inconsistent information, and the brochure does not adequately support shared
understanding or confidence in decision-making about safe sports participation.

Conversation cards or
structured questionnaires
to guide discussions.
Clarify roles and
implementation moments:
who initiates the
conversation, at what point,
and how to prepare for it.
Ability to concretely tailor
the content to the individual
situation of each child.

A guide for
schools, teachers
and sports clubs.

This communication
document is designed to
inform and support school
staff, in particular teachers
and club leaders, in
supervising children with
congenital heart disease
(CHD) during physical activity.

Includes a detailed
Physical Activity
Recommendations Form
that outlines what types
of activity should be
suitable or not for a
specific child.
Addresses multiple
relevant topics:
symptoms to monitor,
medication and very
specific ones like
outdoor pursuits and
fairground/theme-park
rides.
Includes a template for
a personalized PE lesson
plan, which enables
tailored physical
education based on the
child’s capabilities.
Ends with a verification
section to confirm which
school staff have read
the information. This
makes it clear who has
received and reviewed
the information.

The document structure may be unclear, as section titles are not always intuitive,
and important information may be difficult to locate, limiting sports coaches’
ability to quickly access clear and practical information needed during sports
lessons.
The content seems sometimes written for teachers in general rather than
specifically for PE teachers, limiting the provision of clear, role-specific guidance
aligned with the responsibilities of sports coaches.
Some information may be interpreted as confusing or contradictory. General
warnings about avoiding breath holding activities (such as swimming or
weightlifting) may contradict previous personalized recommendations allowing
these activities. This lack of clarity may lead to confusion and increase
uncertainty among PE teachers about what is safe for the specific child.
Instructions on who to consult and when may be interpreted as unclear. The tool
advises to monitor symptoms and consult medical specialists, but does not
specify who is responsible for taking action (the parent, teacher or coach), which
conflicts with the need for clearly defined roles and responsibilities.
Language and terminology may be too complex. Because medical terms and
drug names are not explained, the content may limit accessibilty and practical
usability for readers without a medical background.
There may be an inconsistent level of personalisation. Some sections are tailored
to the specific child (such as activity recommendations), while others (medication
section) show long, general lists of drugs that may not apply to the specific child.
This might make it harder for users to focus on relevant information.
No visual support, the tool is almost entirely text based. This may reduce clarity
and ease of use for PE teachers who need to quickly interpret and apply
information in practice.
Altough the document includes a template for creating a personalized PE lesson
plan, it does not specify who is responsible for completing it, which may lead to
confusion among teachers, parents and healthcare professionals.
In the section where readers are asked to tick off who has read the document,
only staff roles are listed (e.g., “PE/Games Teacher 1”), not actual names, which
may make follow-up unclear.

Use of visuals to improve
readability and accessibility.
Nice to tailor information
specifically to the role of the
reader (such as sport coach
vs. general teacher).
Make the tool adaptable or
modular, so only the most
relevant information is
visible to each stakeholder.
Simplify language and avoid
overwhelming medical
terms.
Ensure consistency across
different sections like
uniform headings, structure
and terminology.
Clarify who is responsible
for filling in forms or
contacting specialists.
Avoid contradictions, make
sure that individual
recommendations don’t
conflict with general safety
guidelines or explain it.
Include a sign-off section
with names (not just roles),
to make clear who has read
the document, even if staff
roles change over time.

(Todd et al., n.d.) 

(Belt & Engelen, 2020)
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Context/ target
audience

Conversation tools 1/2

Description What works well Inspiration for designWhat is missing

The Beweegcirkel is a step-by-
step conversation tool
designed to help professionals
having conversations with
patients or clients (both
individuals and groups) to
achieve behavior change
regarding exercise.

Professionals such
as lifestyle
coaches, practice
nurses, or
physiotherapists)
in a conversation
with
patients/clients.

It may be an accessible conversation starter,
as it might make it easier to talk about
physical activity.
It may provide a clear, step-by-step
structure for discussing exercise behaviour
with people.

“Wat doe jij al op een dag? Welke activiteit
lijkt jou leuk en waarom? Welke activiteit
past in jouw dag? Omgaan met moeilijke
momenten en jezelf belonen!”

It may encourage personal reflection and
setting goals, tailored to the daily routine of
the individual.
Included worksheets (physical as well as
digital) may make the tool more interactive
and practical.

Not specifically designed
for children with CHD or
sports participation in
organized settings.
Medical safety
considerations or child-
specific guidelines
relevant to children with
health conditions are not
included, limiting support
for informed decision-
making about safe sports
participation. As a result,
additional professional
input or advice is
required when applying
the tool to specific target
groups, such as children
with CHD.

Nice use of a step-by-step
structure to guide
conversations and set
personal goals.
Fillable materials that
children can take home or
use during sessions.
Interactive and inclusive
tool, suitable for both
consults and sports
settings.
Invites the child to reflect
on their own preferences
and activities.
It makes the conversation
more action-oriented.
This tool bridges the gap
between professional
advice and personal
motivation.

Professionals in
education, sports
and healthcare
who have
conversations with
parents about the
importance of
exercise of their
child.

The Argumentenkaartjes are a
conversation tool that
professionals (such as physical
therapists) can use in the
consultation room, to discuss
their child's physical activity
with parents, from the parents'
perspective. Parents choose a
card with an argument they
consider important, for
example: "I think it's important
that my child...can manage
stress." Each argument explains
how exercise contributes to
this. The scientific evidence
base ensures that parents are
convinced of the value of
exercise for their child.

Accessible and playful format that may
lower the threshold for starting
conversations about the importance of
physical activity of children.
Focuses on what the parent values for their
child, not just medical advice.
Use of illustrations on the cards may make
the tool visually appealing and engaging.
Although the format of the cards may
appear as playful, it is scientifically
grounded.
Suitable for individual and group settings,
and applicable for various types of
professionals.

Not specifically designed
for parents of children
with medical conditions,
such as CHD.
The existing cards may be
difficult to adapt to highly
individualized situations,
such as those involving
specific limitations or
safety considerations for
children with CHD.
The cards focus primarily
on what parents find
important and do not
sufficiently incorporate the
child’s own views,
experiences and
preferences, which
conflicts with the
requirement to actively
involve children in
conversations about sports
participation.

Use visual-based tools to
initiate conversations.
Start the conversation
from the perspective of
the parent or child, not
from the professional.
Adapt the tool to involve
children more actively,
encouraging them to
share their own
perspectives and
priorities.
Make the conversation
personal and values-
driven to discover
underlying motivations or
barriers.
Combine personally
meaningful themes with
practical, evidence-based
advice to strengthen the
impact.

(Kenniscentrum Sport
& Bewegen, n.d.–b)

(Kenniscentrum Sport
& Bewegen, n.d.–a)
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Context/ target
audience

Conversation tools 2/2

Description What works well Inspiration for designWhat is missing

The Digizorg Assistent is a
digital tool developed to
reduce the administrative
burden on healthcare
professionals using AI.
During a consultation, the
Digizorg Assistent records the
conversation and converts it
into text in real time.

Healthcare
professionals
during the
administration of
patient
consultations.

Real-time transcription of consultations.
Saves healthcare professionals time in
reporting.
Future updates will focus on consultation
preparation (by doctors) and sharing
summaries with patients via the Digizorg
app.
Using AI to translate medical language into
patient-friendly communication in
summaries.

Currently, the app does
not support sharing
information with other
stakeholders such as
sports coaches or
schools, limiting cross-
stakeholder
communication and the
transfer of sport-related
advice beyond the
healthcare setting.
Not specifically aimed at
children, but it may have
potential.
Focused only on medical
consultations and not
integrated within the
sports context. It does not
translate medical
information into practical
guidance for sports
participation.
Patients currently receive
information in a passive
way.

Potential to use AI to
generate personalized
output, specific for the
other stakeholders, such
as tailored language and
content for parents,
children, and sports
coaches.
Opportunity to design a
platform that makes
medical information
accessible and
understandable across
different contexts (such
as home, school and
sports) and not just within
healthcare.
Opportunity to shift from
passive information
delivery for the patient, to
more active involvement
of patients and other
stakeholders in the
medical sitaution and
lifestyle (/sport) decisions.

A healthcare
professional, such
as a doctor,
practice assistant,
physiotherapist, or
lifestyle coach,
who has
conversations with
people with a
chronic condition.

Bewust Bewegen is a tool
designed to support
healthcare professionals in
having conversations about
physical activity with patients
who have chronic conditions.
It offers practical conversation
strategies, background
knowledge of the impact of
exercise on the condition and
tips for tailoring advice to help
patients incorporate more
movement into their daily
routines.

Provides flexible conversation formats
depending on available time (1 minute, 5
minutes, or extended versions).

The tool is not designed to
support the transfer of
sport-related information
or facilitate
communication and
collaboration between key
stakeholders, such as
healthcare professionals,
parents, PE teachers and
sports coaches. 

A flexible conversation
structure based on
available time

(Erasmus MC, 2024)

(Kenniscentrum Sport
& Bewegen, n.d.–c)
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Context/ target
audience

Communication platforms in healthcare

Description What works well Inspiration for designWhat is missing

Quli is a personal health
environment where people can
share information, documents
and messages care providers
and caregivers.

Patients &
healthcare
providers in a
medical context.

Healthcare providers can
upload medical information and
patients have access to that
data at one central location.
Patients don't have to explain
anything over and over again,
new healthcare providers can
be informed via Quli.
Patients can set their own
health goals on the platform.
There's a diary where patients
can provide updates on how
they're doing with video, photos
or text.
The patient has control over
who can see which information.

Not specifically designed for children or
adolescents, it does not support age-
appropriate involvement of children in
their health trajectory.
Not accessible or understandable for
sports coaches or people outside of
healthcare, limiting cross-stakeholder
communication.
The platform does not actively support
or encourage discussion about physical
activity or sports participation.
Medical information is not translated
into clear, practical guidance for daily
contexts, such as sports lessons, which
limits its applicability for supporting
sports participation.

Make information
available in one central
location for multiple
stakeholders.
Allow children to set their
own goals.
A personal diary for
receiving feedback.
Give children/parents
control over who can see
which data.

Healthcare
professionals in
contact with
parents,
caregivers,
teachers, schools.

Schriftje is a healthcare
communication platform, a
kind of digital notebook where
healthcare professionals can
exchange messages with
parents, daycare centers and
schools.

Easily accessible.
Collaboration across multiple
domains.
All healthcare communication
in one place.

The platform is not specifically
applicable to sports contexts and does
not support translation of healthcare
information into practical guidance for
sports participation.
Control over which stakeholders are
involved appears to lie primarily with
the healthcare professional. This does
not align with the requirement that
parents and children want control over
information sharing across different
stakeholder environments.
The platform does not appear to be
directly accessible to children, limiting
their active involvement in
conversations/communication about
their own health and conflicting with
the requirement to include the child’s
perspective, experiences and
preferences.

Accessible and user-
friendly platform for
different stakeholders
Option to share stories,
newsletters, photos and
plans.

(Quli, n.d.)

(Schriftje, n.d.)
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Timing and influence on the design process
Because the design process followed an iterative
approach, some tools were discovered earlier and
had a more direct influence on the development of
ideas and elements of the concept.

Other tools, such as the Hartpaspoort, Digizorg app
and several digital communication systems used in
hospitals, were discovered only at later stages of
the project. As a result, they did not shape the early
ideas or concepts presented in the following
chapters. Instead, these later tools mainly helped
me refine or confirm design decisions afterwards.

In addition to the tools identified during the early
phase of the design process, interviews, co-creation
sessions, and discussions with stakeholders
revealed several additional tools, platforms, and
initiatives. These solutions are not specifically aimed
at communication between families, cardiologists,
and sports coaches, but reflect a broader range of
support, education, and digital healthcare
infrastructure surrounding children with CHD and
other chronic conditions.

Figure 16 provides an overview of these tools,
categorized by their primary purpose. Some tools
appear in more than one category, as they support
multiple functions across different contexts. For
example both background information provision
and information transfer.

A more extensive explanation of these tools is
provided in Appendix F.

5.2 Additional tools, platforms and initiatives

What these additional tools contributed to the
design process
From these tools, platforms and initiatives several
design relevant insights emerged:

Hartpaspoort & Waaier het samen op maat: These
tools inspired elements in my design concept
related to how practical, role-specific
information can be summarised clearly for
schools or sports contexts. This influence is
further explained in Chapter 6.5.2.
BeterDichtbij & Cyberpoli: These platforms show
how families may deal with questions or
concerns between hospital visits. They helped
me think about how communication could
continue across different settings, for example
through follow-up options in the tool.
Patiëntenvereniging Aangeboren Hartafwijkingen &
Cyberpoli (as information sources): These
websites represent that CHD information is
already widely available online. This implies that
the communication tool does not need to
recreate such information but can instead link
to trustworthy existing sources or use
information from these platforms for
stakeholders via the tool.
Digizorg app (Erasmus MC): Since the Digizorg
app is already familiar to a lot of children and
parents, integrating certain features of the
communication tool into this existing system, or
ensuring compatibility, may support adoption
and ease of use.
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Beweegredenentest Esther Vergeer FoundationSo Fit & Fun
An online questionnaire
that gives children insight
into what motivates them
to be active by generating
a personal movement
profile.

An initiative that enables children
with chronic heart, lung or airway
conditions to exercise safely and
enjoyably by playfully assessing their
abilities and providing a personalised
exercise and lifestyle program.

Supports children with
disabilities or chronic
illnesses in finding a
suitable sport and local
sports club.

Patiëntenvereniging Aangeboren
Hartafwijkingen

Waaier het samen op maatCyberpoli Hartenkinderen

Provides accessible background information on
CHD and practical guidance for daily life, school
and sports.

An online platform with
animations, explanations
and the option for
children with CHD to ask
questions to specialists.

A brochure for children
with chronic conditions,
helping schools, parents
and the child make clear
agreements and
understand support needs.

Cyberpoli Hartenkinderen Beter Dichtbij app
A secure messaging app that
allows patients to contact their
healthcare providers with
questions at any time.

An online platform with
animations, explanations and the
option for children with CHD to
ask questions to specialists.

Hartpaspoort

A booklet with essential CHD
information about a child and
practical points for teachers
in primary education.

Waaier het samen op maat
A brochure for children with chronic
conditions, helping schools, parents
and the child make clear agreements
and understand support needs.

Digizorg app
The Erasmus MC patient app for
viewing appointments, letters, test
results and notifications in one
place.

Siilo
A secure messaging app used by
BIG-registered healthcare
professionals to exchange medical
questions and patient cases.

A secure communication platform
where patients and healthcare
providers can exchange messages,
forms and medical information.

VIPLive
A secure system for sending
privacy-sensitive emails and
documents.

Zivver

Support
encouraging PA

Background
information CHD

(Healthcare)
communication systems
(digital infrastructure)

Helpline / contact for
questions or concerns

Communication/ transfer
of information to school

Figure 16: Overview of tools, platforms and initiatives across healthcare and sports. Some
tools appear in multiple categories, as they serve more than one primary function
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The overview of additional tools, platforms and
initiatives shows that a wide range of resources and
tools already exist that may support children with
CHD and their families, such as motivational
programs, educational platforms, helplines, school
guidance tools and digital infrastructures. However,
none of these solutions address all core issues
identified in the reviewed literature and interviews.

These tools reflect the broader ecosystem
surrounding children with CHD or other conditions,
sports participation and healthcare environments,
rather than tools specifically designed to support
clear, consistent and child-specific communication
about sports participation between children,
parents, healthcare professionals and sports
coaches. While several tools offer valuable
elements, they were not developed with this
specific cross-context communication challenge as
their primary focus.

Nevertheless, these resources demonstrate that
both families and healthcare professionals may
already have access to various existing systems.
Therefore, these solutions can serve as:

a source of inspiration, by identifying elements
that work well (or do not work well) in other
contexts.
a supplement to the design, where existing tools
can complement or enrich the concept.
an opportunity for integration, by exploring how
the new concept could connect to or function
within the current healthcare and sports
environment.

5.3 Conclusion
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6Concept development

This chapter presents the iterative development of the concept throughout the project, from
early exploratory sketches to the final concept. It describes how insights from research,
feedback moments with stakeholders, and co-creation sessions informed the refinement of
the concept over time.



Pre midterm
research:

early sketches

Interview research
(long period):
idea sketches

1 core concept with two
form & distribution

variants:
A. Booklet distributed via

existing platforms
B. Online platform with role-

specific access

Multicomponent
final concept

Existing
tools Content

suggestions for
the tool Co creation session 1: 

advisory group
Form factor + feasibility

Iteration period:
Further

development &
sketches of

content elements
of the tool

Co creation session 2:
healthcare

professionals
Testing preconsultation

form +  sports advice form

§6.2

research, iterative design rounds, feedback
moments with stakeholders, and co-creation
sessions. Each of these elements is explained in 

Introduction

Literature insights Interview
insights

Existing tools

Stakeholder feedback on
preliminary concepts

New ideas from
stakeholders

Existing toolsInterview insights

Evaluate &
develop ideas

based on
insights

Content feedbackExisting tools

Figure 17: Overview of the
concept development

process

The visual below shows the most important phases
and decisive moments that shaped the final
concept. These phases include various forms of 

more detail in the following paragraphs, in the same
order as in the diagram.

§6.2 §6.2

§6.2

§6.2§6.2§6.2
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Other sketches explored how children could be
more actively involved in conversations about
sports during the consultation, in response to
literature indicating that children with CHD are
insufficiently included in discussions between their
parents and healthcare providers. One idea
involved a child-focused workbook, allowing
children to reflect on their experiences and
preferences in sports participation, which could be
discussed together with the healthcare professional
during the consultation.

Another idea focused on the use of a RASCI
framework to clarify roles and responsibilities
between stakeholders, addressing insights from
existing tools that highlight unclear role division
across healthcare, home, and sports environments.
The RASCI method is often used in organizations to
support role division and stands for Responsible,
Accountable, Supporting, Consulted and Informed
(RASCI Methode, n.d.).

In addition, several sketches examined how medical
advice could be translated into practical, sport-
specific guidance for sports coaches, responding
gaps identified in literature between clinical
recommendations and their application in the
sports context. These explorations included ideas
such as using AI within a tool to translate medical
advice into accessible, audience-specific language,
or developing a comic-style scenario guide for
sports coaches that illustrates common situations
during sports lessons and appropriate ways to
respond.

6.1 Pre-midterm research: early sketches

During the first ten weeks of the project, several
early ideas emerged in parallel with, and as a result
of, the literature review and the analysis of existing
communication tools. The sketches below, in Figure
18, show this initial exploration of possible solution
directions.

These exploratory sketches focused on different
aspects of the communication problem identified in
the early research phase.

For example, several sketches focused on making
sports advice and conversations about physical
activity more concrete and understandable for both
parents and children. This reflects insights from the
literature showing that sports advice is often
experienced as vague or difficult to translate into
daily life and sports contexts. These sketches
showed, for example, the use of cards depicting
sports-related situations that parents and children
would recognize, which could be discussed during
the consultation in order to ask for advice.

Finally, some sketches explored how information
could be shared or transferred across different
environments, inspired by literature describing
fragmented communication and the lack of
structured information transfer between these
environments. One sketch, for example, focused on
a shared platform in which each stakeholder can log
in and access role-specific information, tailored to
their responsibilities and needs.

Most of these sketches only addressed a small
subset of the identified requirements. They mainly
helped to explore the problem and make possible
solution directions more concrete.
At a later stage, the early ideas were revisited using
insights that emerged from the interviews. This led
to additional notes and reflections on the original
sketches. This is shown on the orange and green
post-its.

In addition to the exploratory sketches, early
brainstorm mind maps were created to explore
different ways of educating stakeholders (How can
you educate?) and communicating information
(How can you communicate?). These mind maps
helped to systematically explore communication
strategies and formats for different target groups.
Additional inspiration for the tool was drawn from
the website Pharos, particularly regarding key
considerations for tool development, such as
identifying end users and considerations for
distribution (Pharos, n.d.).

Pre midterm
research:

early sketches

Existing
tools

Literature insights

Evaluate &
develop

ideas based
on insights
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Figure 18: Early ideation sketches and brainstorm during the first 10 weeks of the project76



Interview
research

(long period):
idea sketches

Content
suggestions
for the tool

6.2 Interview research: idea sketches

The interview period lasted over 2 months and ran
in parallel with the design process. During this time,
interviews were conducted and analyzed, new
sketches were continuously created and existing
ideas refined. The interviews provided concrete
content-related suggestions for the future tool,
participants provided feedback on emerging design
ideas and generated new ideas themselves. The
ideation sketches and brainstorm ideas are shown
in Figure 19.

Interview
insights

Existing tools

Stakeholder feedback on
preliminary concepts

New ideas
from

stakeholders

Figure 19: Ideation sketches and brainstorm during the interview phase77



The idea was presented to several stakeholders
during the interviews. Their responses showed that
almost all stakeholders see potential in having one
shared place where information about the child’s
sports participation and health comes together and
where stakeholders are connected over time. At the
same time, participants emphasized several
important conditions for such a platform. These
included clear agreements about roles and
responsibilities, privacy protection, and practical
feasibility within existing workflows. In particular,
healthcare professionals noted that the platform
should not increase their workload, for example by
requiring extensive time to read or respond to
reports from sports coaches about experiences in
sports lessons. Sports coaches, in turn, indicated
that they are in principle willing to share feedback
about sports sessions, but only when this is
explicitly requested by parents or healthcare
professionals.

Although the concept was seen as ideal in theory, its
practical feasibility was questioned due to the
potential time burden for stakeholders.

A pre-consultation questionnaire
In contrast to the platform concept, which existed
before the interviews, the idea of a pre-consultation
questionnaire emerged during the interview period
itself. Several healthcare professionals mentioned
that consultation time is often limited, and that
important follow-up questions related to sports
participation are not always asked. As a result,
concerns, uncertainties, or relevant experiences
may remain unnoticed during the consultation.

During the interviews, two emerging design ideas
were discussed with participants:

The concept of a shared platform for all
stakeholders 
The idea of a pre-filled questionnaire that
child/ parents complete before the consultation

These ideas emerged at different moments in the
project, but were both explored and validated
further during the interview phase.

A shared platform
The idea of a shared platform emerged during the
early research phase of the project, in which
literature was reviewed and existing tools were
analyzed. This phase showed that existing solutions
do not support communication between children
with CHD, parents, healthcare professionals and
sports coaches within one shared environment, but
are fragmented across healthcare, home and sports
settings. In addition, sports coaches often lack
specific knowledge or guidance to safely involve
children with CHD in sports activities.

The shared platform concept responds to these
issues by proposing one central digital environment
in which all relevant stakeholders can access and
exchange information related to sports
participation and health. Within this platform,
information can be tailored to each stakeholder’s
role and level of understanding, using clear, non-
medical language where appropriate. The potential
use of AI for adapting and translating information
was explored, inspired by applications such as the
Digi Assistant app. This platform aims to support
better mutual understanding and more consistent
information transfer across contexts.

The pre-consultation questionnaire concept
addresses this issue by enabling children and
parents to reflect on sports participation, concerns
and wishes before the consultation. The completed
questionnaire can be reviewed by the cardiologist in
advance, allowing consultation time to be used
more efficiently and enabling sports-related issues
to be identified and discussed proactively rather
than remaining unaddressed.

Later in the interview period, this idea was
presented to new participants. Stakeholders
recognized several benefits of a pre-consultation
questionnaire. It could help children and parents
reflect on sport, concerns and wishes beforehand,
make potential issues related to physical activity
visible at an earlier stage, and reduce the need to
gather basic information during the consultation
itself, provided that healthcare professionals have
access to the responses in advance. In addition, the
questionnaire can highlight situations that might
require multidisciplinary coordination, such as
referral to or consultation with other healthcare
professionals (e.g., within an MDO).

Overall, stakeholders with whom this concept was
discussed responded positively to the pre-consultation
questionnaire.
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Content suggestions and new ideas from
stakeholders
In addition to feedback on these two concepts, the
interviews generated a large number of concrete
content-related suggestions relevant for both the
questionnaire and the sports advice shared with
sports coaches. A full overview is shown in Figure
20.

Healthcare professionals emphasized the
importance of gaining insight into the home
situation and the type of child, in order to provide
more tailored sports advice. They also indicated
which types of information sports coaches should
ideally receive from a medical perspective. This
included, among other things, background
information about the heart condition, physical load
and capacity, potential risks, points of attention
during sports, precautionary measures, and a clear
contact person in case of questions or concerns.

From the perspective of sports coaches,
participants highlighted the importance of practical
and actionable information, for example clear
agreements about what to do in case of
emergencies, and accessible contact details, clarity
about responsibilities, insight into the child’s
possibilities and limitations, and guidance on how
to recognize and respond to relevant bodily signals
during sports activities.

In addition to content suggestions, participants also
proposed several new ideas for formats or tools
that could support communication. These included,
for example, an app in which the child or parent
could enter information and generate a document
to share with the sports coach, a small card or pass
that the child could carry with key information, or a
flyer or concise reference document for coaches to
provide guidance in practice.

Figure 20: Brainstorm ideas
contributed by interview

participants
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These information needs, suggestions, and new ideas
served as input for the further design and refinement
of the communication tool.

Conclusion
The interview phase was essential for broadening
and refining the design directions. Stakeholders
confirmed the potential of both a shared platform
and a pre-consultation questionnaire, while also
highlighting important conditions. In addition, the
interviews generated concrete content suggestions
and new ideas that directly influenced the further
development of the final concept.

All statement cards related to the shared platform,
pre-consultation questionnaire, tool ideas and
content suggestions can be found in Appendix G.
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Before the consultation is a suitable moment to
collect information from parents and the child. This
could support earlier identification of sports-related
signals (such as symptoms, concerns, wishes or
practical obstacles). As a result, consultation time
related to physical activity and sports participation
can be used more efficiently, allowing for a more
meaningful conversation and a better tailored
sports recommendation.

6.3 Formation of one core concept with two form & distribution variants

The interview study, literature review, analysis of
existing communication tools and the identified
intervention moments in the journey maps showed
that communication challenges related to sports
participation in children with CHD do not arise at a
single point, but occur throughout the entire care
and sports trajectory.

During the analysis, however, two moments
emerged as particularly decisive for improving the
flow of information:
(1) before the consultation
(2) an advice moment in or around the consultation

Although multiple intervention moments were
identified as potentially valuable, these two
moments appeared to be the key leverage points
where support could have the greatest impact.
Interventions at these points can influence several
other steps in the communication and information
flow.

1 core concept with two
form & distribution

variants:
A. Booklet distributed via

existing platforms
B. Online platform with role-

specific access

Intervention moment 1:
before the consultation

Intervention moment 2: 
advice moment around the consultation

The advice moment around the consultation is
primarily a moment to understand, discuss and
document sports-related advice, which can
subsequently be shared with the sports
environment. During this moment, medical
recommendations are clarified and contextualised
to the child’s daily sports practice, and aligned with
the questions and concerns of parents and children.
The agreed advice is then documented in a clear
and transferable format for sports coaches. At
present, parents and children often pass on this
information verbally or through unstructured
messages, which can lead to noise,
misunderstandings and different interpretations.
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A clear, reliable and role-specific sports
recommendation that can easily be shared with
sports coaches can be created at different
moments: partly before the consultation (as
preparation for the cardiologist), during the
consultation (together), or directly afterwards (as a
concluding step). The exact moment may differ per
cardiologist, but the underlying function remains
the same.



The core components of the concept had already
been defined, namely the pre-consultation
questionnaire and the sports advice form. Based on
the interviews, it was also clear which specific
information needed to be included. This included,
among other things, the information healthcare
professionals want to receive from parents and
children prior to the consultation, the information
sports coaches need to support safe sports
participation, and the information parents and
children find relevant to share.

At the same time, the interviews showed that
stakeholders use a variety of communication
systems, have different preferences, and work
within diverse digital infrastructures. As a result,
uncertainty remained about how this information
should be distributed and integrated into daily
practice.

Therefore, the core concept was developed in two
alternative form and distribution variants that
provide the same content but differ in their method
of distribution and use.

Across the different research activities conducted
during the project, it became increasingly clear
which functions and information elements were
necessary to improve communication about sports
between children with CHD, their parents, sports
coaches and healthcare professionals. These
insights ultimately led to one overarching core
concept consisting of two functional components:

1.  A pre-consultation questionnaire, designed
to support parents and children in reflecting on
sports, symptoms and concerns, and to help the
cardiologist prepare for the consultation more
effectively.

2.  A sports advice form, completed by the
cardiologist before, during or after the
consultation and intended for the sports coach
or school. This form provides coaches with clear,
role-relevant and reliable information about
what the child can and cannot safely do.

These two components form the content basis of
the concept and align directly with the two key
intervention moments identified in the journey
maps. However, questions remained regarding the
best form and distribution method. This led to the
development of two form- and distribution variants
of the core concept. This includes the shared
platform idea introduced during the interviews,
which led to a possible distribution format of the
concept.

6.3.1 From multiple ideas to
one core concept

6.3.2 Two form & distribution
variants of the core concept

The idea was presented to several stakeholders
during the interviews. Their responses showed that
almost all stakeholders see potential in having one
shared place where information about the child’s
sports participation and health comes together and
where stakeholders are connected over time. At the
same time, participants emphasized several
important conditions for such a platform. These
included clear agreements about roles and
responsibilities, privacy protection, and practical
feasibility within existing workflows. In particular,
healthcare professionals noted that the platform
should not increase their workload, for example by
requiring extensive time to read or respond to
reports from sports coaches about experiences in
sports lessons. Sports coaches, in turn, indicated
that they are in principle willing to share feedback
about sports sessions, but only when this is
explicitly requested by parents or healthcare
professionals.

Although the concept was seen as ideal in theory, its
practical feasibility was questioned due to the
potential time burden for stakeholders.

A pre-consultation questionnaire
In contrast to the platform concept, which existed
before the interviews, the idea of a pre-consultation
questionnaire emerged during the interview period
itself. Several healthcare professionals mentioned
that consultation time is often limited, and that
important follow-up questions related to sports
participation are not always asked. As a result,
concerns, uncertainties, or relevant experiences
may remain unnoticed during the consultation.
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Variant A: Booklet distributed via existing
platforms
A fillable booklet that can be used both digitally and
physically and shared through existing
communication channels, such as Somtoday, Social
Schools, email or physical distribution. In this
variant, parents and children complete the short
pre-consultation questionnaire and send it to the
cardiologist through a familiar platform. Before,
during or after the consultation, the cardiologist
completes the sports advice section, which parents
can then easily share with sports coaches using the
same existing channels. Variant A is visualized in
Figure 21.

Figure 21: Variant A, booklet distributed via existing platforms
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Advantages: aligns with existing routines and
systems used by parents, schools and sports
coaches, requires no new accounts or login
systems, low-threshold and flexible, suitable in
contexts with limited digital infrastructure.

Challenges: risk of fragmentation across different
communication channels, limited possibilities for
automatic updates or version control.



Variant B: Online platform with role-specific
access
A new shared digital environment where all
involved stakeholders can log in and access an
interface tailored to their specific role, such as
parent/child, cardiologist or sports coach. Parents
have full control over who can access which
information. The platform can send notifications,
for example to remind families to complete the pre-
consultation questionnaire. The sports advice can
be updated and shared easily within a single central
environment. Variant B is visualized in Figure 22.

These two variants formed the basis for the first
co-creation session, in which stakeholders
provided feedback on feasibility, preferred
formats and practical considerations. This
session is described in Chapter 6.4
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Advantages: centralizes information, reduces
fragmentation and supports smooth transfer
between contexts.

Challenges: privacy and data security, reliance on
stakeholder willingness to use a (another) login-
based system, and greater technical complexity.

Figure 22: Variant B, online platform with role-specific access



The two distribution formats developed in Chapter
6.3 were briefly introduced:

Variant A: Booklet via existing platforms
Variant B: Online platform with role-specific
access

Participants were shown only the structural outline
of each variant, without detailed content examples,
to prevent discussions from shifting towards
content considerations.

Evaluation criteria
The evaluation was based on nine form-related
requirements shown in Figure 23. These
requirements were derived from a combination of
literature insights, interview findings and design
reasoning. While several criteria directly reflect
needs expressed by stakeholders during the
interviews or described in the literature, others
emerged from logical considerations based on the
context of use. For example, the requirement
concerning transferability was formulated to ensure
that sports-related advice can be shared with
multiple stakeholders, such as when a child
participates in multiple sports clubs. Each
requirement was used as a separate evaluation
criterion.

6.4 Co-creation session 1: advisory group

To assess the practical feasibility of the two form
and distribution formats introduced in Chapter 6.3,
a co-creation session was organized with an
advisory group representing key stakeholders in the
CHD and sports context. The group included
representatives from the Patiëntenvereniging
Aangeboren Hartafwijkingen, Sportbedrijf
Rotterdam, Kenniscentrum Sport & Bewegen, and
additional experts from both healthcare and sports
domains.

The goal of the session was not to choose a
preferred format, but to explore how both variants
performed in relation to several form-related
requirements and to identify practical strengths and
weaknesses.
Because the content of the tool (the questionnaire
and the sports advice form) was still under
development, the session focused specifically on
form-related requirements rather than on the
content itself.

Co creation session 1: 
advisory group

Form factor + feasibility

6.4.1 Goal of the session

6.4.2 Method

Privacy

Low-threshold
use

Consent

Transferable

Available before
use

Time-efficient

Clear
responsibilities

Efficient transfer

Updateable

Figure 23: Form-related requirements used as
evaluation criteria
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Session procedure
After a short introduction, participants were divided
into two subgroups, each working with one of the
variants. Each group used an evaluation worksheet  
containing four steps per requirement:

Identify strong points
Identify weak points
Rate the requirement on a 10-point scale
Suggest potential improvements

Figure 24: Worksheet used by participants to evaluate each concept per requirement

EIS X

STerke punten zwakke punten

verbeterideeen

In hoeverre voldoet het concept aan de eis?
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The worksheet is shown in Figure 24.

The goal of the exercise was to strengthen both
directions, not to converge on a single preferred
option.



During the same session, one participant
mentioned that it was difficult to rate the form-
related requirements, because the actual content of
the tool was not yet shown. Without concrete
examples of what the questionnaire or the sports
advice would contain, participants found it
challenging to assess how well each variant would
work in practice. So this limited understanding of
the content of the tool may have influenced how
participants judged the form-related requirements
and the perceived feasibility of each concept.

Due to time limitations during the session, not all
nine requirements could be discussed in detail. For
concept 1, participants evaluated low-threshold use
and clear responsibilities, and concept 2 was mainly
discussed in relation to transferability, with
additional reflections on low-threshold use,
updateability and privacy.
The raw data from the co-creation session can be
found in Appendix H.

Both concepts demonstrated a mix of strong and
weak points on specific requirements, indicating
that each concept had valuable aspects but also
areas for improvement. Variant A was appreciated
for its accessibility, flexibility across different
settings, and independence from devices or
internet connection. However, logistical limitations
such as physical distribution and the risk of the
booklet being lost were noted. Variant B was valued
for the transparency and sense of control it offers
parents within the communication chain, its
accessibility for multiple professionals, the reduced
risk of information loss, and the ease of which
information could be updated. Weak points
included privacy considerations and a higher
threshold for adoption, because stakeholders would
need to invest in using a new platform.

The insights from this co-creation session will be
taken into account during the further concept
development. During the session, a participant
referred to the Hartpaspoort as an example of a
practical and concise way to communicate essential
information to schools. Later, the Hartpaspoort
served as inspiration for the further refinement of
the concept, as discussed in Chapter 6.5.2.

6.4.3 Results & conclusion
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Conclusion
Altogether, the insights of the session suggest
that when presenting concepts in co-creation
sessions, future sessions would benefit from
using more concrete and tangible examples of
the content. Moreover, a hybrid approach,
combining beneficial elements of both concepts
may best accommodate the diverse contexts
and preferences of different stakeholders.



During this iteration period, a brainstorm session
was conducted (Figure 25) to explore how
information could be translated into clear, role-
specific and actionable guidance for different
stakeholders. For sports coaches, this focused on
practical applicability during sports lessons, for
children and parents on control over information
and privacy, and for healthcare professionals on
efficiency and alignment with existing workflows, in
line with the design requirements identified earlier.
The sketches primarily addressed how information
is presented and interacted with and what
information is included.

Several sketches explored ways to make sports-
related advice more visual and concrete for sports
coaches, for example through short instructional
videos or visual tutorials explaining how to
recognize bodily signals and how to respond to
them in practice. This aligns with requirement
indicating that sports coaches value clear and
practical support.

Other sketches focused on visually distinguishing
which parts of the sports advice are completed by
the cardiologist and which are supplemented by
parents or the child, for instance through the use of
color coding or clear visual separation. This
exploration responds to interview insights about
the risk of incorrect or incomplete information
transfer by filling in information by the appropriate
stakeholders. It also supports design requirements
related to clarifying roles and responsibilities within
the communication process.

6.5 Iteration period: development of content elements

After the first co-creation session, the focus shifted
from exploring different form variants to developing
the content and presentation of the components of
the concept. As described earlier, two key
components were identified:

1.A pre-consultation questionnaire
2.A sports advice form to be shared with the

sports environment

While the pre-consultation questionnaire was
further refined by formulating specific questions,
most brainstorm sketches focused on exploring
how the sports advice could be structured,
visualized and practically applied for different
stakeholders.

Iteration period:
Further

development &
sketches of

content elements
of the tool

Existing toolsInterview insights

To account for the limited time available to
healthcare professionals, several sketches explored
ways to make the creation of sports advice more
efficient, for example by using predefined options
or selectable elements for common heart
conditions or sport-related considerations. This
allows relevant information to be compiled quickly
without adding administrative burden, aligning with
requirements related to time pressure in clinical
practice. In addition, sketches explored how reliable
existing information sources, such as patient
association websites, could be integrated or
referenced. This could reduce duplication of work
while ensuring medical accuracy, which was a
concern raised by healthcare professionals.

Another sketch explored including an overview of
the specific sports the child participates in, enabling
healthcare professionals to provide more tailored
and personalized advice, which was also identified
as an important requirement.

Finally, another idea focused on privacy and control
over information sharing, for example through
modular or selectively shareable parts of the sports
advice that parents and children can choose to
make available to sports coaches. This directly
reflects interview insights about parents’ desire to
retain control over information flows and aligns
with design requirements related to privacy
protection.

Together, these sketches illustrate how the
iteration period was used to translate insights
from the literature and interviews into more
concrete design ideas.
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Figure 25: Brainstorm to explore the content of the sports advice form89



90 Figure 25 (continued): Brainstorm to explore the content of the sports advice form



Purpose of the questionnaire
The pre-consultation questionnaire was developed
to better prepare and enrich the consultation with
the pediatric cardiologist. The questionnaire serves
three purposes that emerged from the research:

Gaining insight into the child
The responses in the questionnaire provide insight
into what sports a child currently engages in,
whether and which barriers they experience, and
what kind of support they may need. This gives the
cardiologist a more complete picture of the child,
their sport experiences, home situation and
preferences, elements that may not always be
discussed during a short consultation, but are
important for offering more personalized sports
advice or potential efficient referrals.
The questionnaire also gives children (and parents)
the opportunity to reflect at home on their
experiences, which may help ensure that children
do not feel overwhelmed or put on the spot once
they are in the consultation room.

Improving quality and efficiency of the
consultation
Because certain information is submitted
beforehand, the cardiologist needs to spend less
time on standard anamnestic questions. The
available time during the consultation can therefore
be used more effectively for explanation, tailored
advice or more in-depth discussions. This means
that part of the time investment moves to the
preparation phase, a point that was also recognized
by healthcare professionals and is addressed later
in the design and co-creation session with
cardiologists.

6.5.1 Pre-consultation
questionnaire

The questionnaire also includes a section where
children (or parents) can indicate which topics
they would like to discuss. This helps align the
consultation with their information needs and
preferences and allows space to be made for
topics that might otherwise remain unspoken,
for example due to time pressure.

Reducing misinterpretations caused by
assumptions
Interviews revealed that healthcare
professionals sometimes rely on assumptions
about the child, which may influence both the
depth and direction of their questioning, and
ultimately the advice they provide. By explicitly
asking children about certain topics, the
questionnaire reduces the risk of a mismatch
between what the child needs and what the
clinician assumes to be wanted.

Basis for the content
The content of the pre-consultation questionnaire is
based on:

Physical activity related topics that cardiologists
often routinely ask during the anamneses
Insights from interviews (such as fears,
insecurities and motivation)
Topics that often remain underexposed in
current consultation practice, but are relevant
for improving sport-related advice.

Structure
The questionnaire is organized into five
components:

1.About the child: basic information and who
completed the form (child, parent or together)

2.Current sports and physical activity behavior:
participation, frequency and context

3.Sport experience and confidence: enjoyment,
insecurities, complaints and fears

4.Support needs: what the child may need to
engage (more) in sport

5.Topics for the consultation: what the child (or
parent) wishes to discuss

The questionnaire is shown in Figure 26. Icons in
the figure indicate which parts of the questionnaire
are based on insights from interviews with
healthcare professionals (such as cardiologists,
physical therapists and sports physician) or with
parents.
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Figure 26: Pre-consultation questionnaire
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Are there any uncertainties for the child
or parent?

Is there a support need that may not
come up during the consultation?

By indicating which topics they wish to
discuss, the child can help guide the

conversation, which reduces the risk of
misalignment caused by cardiologist's

assumptions.
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Purpose of the sports advice form
The sports advice form was developed to support a
clear, and consistent transfer of sport-related
recommendations between the healthcare and
sports environment. It provides healthcare
professionals with a structured way to translate
medical knowledge into actionable guidance, offers
parents and children a reliable, structured
document to share with sports coaches instead of
relying on verbal and informal communication,
which may lead to misunderstandings
inconsistencies, or incomplete information. And it
equips sports coaches with relevant information,
practical and child-specific guidance they can take
into account during training.
Together, these functions reduce ambiguity,
support consistent communication across
environments, and enable safe and tailored
participation in physical activity.

Basis for the content
The content and structure of the sports advice form
were shaped by three sources:

Interview analysis (see also Figure 20 in Chapter
6.2).

What sports coaches reported they need to
know in order to supervise children with CHD
safely.
What healthcare professionals (cardiologists,
physical therapists, sports physician) find
essential for safe physical activity in children
with CHD.
What parents and children want their sports
coaches to know.

6.5.2 Sports advice form

Figure 27: Overview of sport-related information needs, derived from the interviews, and used as input for defining
the content of the sports advice form

Information needs mentioned by sports coaches

Background information about
the heart condition and the

severity of the situation

Frequency of symptoms, to help
assess the child’s risk profile

Physical signals coaches should
pay attention to, including when

to take action

Agreements on how
responsibilities are divided

between the child, coach, parent,
and healthcare professional

Triggers that may provoke
symptoms

Instructions: what to do in case
of symptoms or incidents

Contact persons in case of an
emergency

Clear guidelines on what is and
is not possible during sports

activities

Specific to high-intensity
activities: whether a child may

participate in competitive
elements

Specific to school settings: who
the trusted contact persons are

within the school

Figure 27 provides an overview of the information
needs mentioned by sports coaches, as well as the
information that healthcare professionals and
parents/children consider essential to share with
the sports environment.

Together, these insights highlight the need for a
combination of medical background information,
practical sport-related guidance, clear agreements
on responsibilities, and contact information.
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What coaches need to know (according to healthcare professionals)

Background of the condition Static load

Heart-rate zones

Contact person

Contact sports

Accurate and trustworthy
information

Potential risks, key
considerations, precautions

What coaches need to know (according to parents/children)

What the child can and cannot do

Medication

Figure 27 (continued): Overview of sport-related information needs, derived from the interviews, and used as input
for defining the content of the sports advice
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Existing tools
Several as considered relevant fields in the form are
(directly) adapted from the Hartpaspoort and the
“Physical Activity & Congenital Heart Disease” guide.

The Hartpaspoort, used by parents to inform
teachers about their child’s cardiac condition.
More information about the Hartpaspoort in
Figure 16, in Chapter 5.2. (a more elaborate
analysis of the Hartpaspoort is shown in
Appendix I). Elements adapted from the
Hartpaspoort include the medical diagnosis,
medication use, effects of temperature changes,
and motor functioning, as these were
considered relevant for understanding a child’s
participation in physical activity within the
sports environment.
The “Physical Activity & Congenital Heart
Disease” guide by Heart Research UK, which is
elaborated on in Figure 13, in Chapter 5.1. This
guide informed several medically oriented and
sports-related components of the sports advice
form. Adapted elements include medical
diagnosis, presence of implanted devices,
medication use, recommended exercise
intensity and duration, distinction between
dynamic and static exercise, guidance on
competitive sports participation, activities that
should be avoided, and symptoms to monitor
during physical activity.

Design requirements emerging from the research
The content of the sports advice form was directly
informed by a selection of design requirements
derived from the literature and interviews. These
requirements specifically relate to the type of
information that should be included in the form and
the way this information should support different
stakeholders in practice.

Based on the research, the sports advice form was
designed to ensure that it:

Focuses on what the child can do safely, rather
than only mentioning limitations.
Provides sports coaches with clear, concise and
practical guidance, including attention points,
recognizable bodily signals, instructions on what
actions to take if concerns arise and contact
information, so sports coaches know whom to
contact in case of questions or uncertainty.
Helps parents communicate wishes, concerns
and safety-related agreements consistently to
the sports environment.
Supports healthcare professionals in giving
personalized sports advice, tailored to the
child’s specific condition, interests and current
sports activities.
Clarifies roles and responsibilities by
distinguishing between medical input from
healthcare professionals and contextual input
from parents and children.
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Structure
The form consists of two main sections:

1. Medical information completed by the
cardiologist

This section contains concise medical background
and safety-critical details relevant for sports
coaches.
Elements include:

Basic information about the child
Medical background: diagnosis, possible
implanted devices or medication.
General sports advice (no restrictions/ some
restrictions)
·Recommended intensity and duration of sports
Type of exertion: dynamic and static exercise
Key notes or attention points for the sport
environment
Application to the child's current sports activities
Action plan in case of symptoms or emergencies

2. Additional context completed by parents and
child

Although not yet fully shown in this sports advice
form, a complementary section will allow parents to
share contextual information. For example, the
frequency of symptoms, potential triggers, what
helps or reassures the child during exercise, and
who to contact in case of questions or emergencies.

This complementary input approach ensures that
each stakeholder contributes information from
their own area of expertise: the cardiologist
provides the medical assessment, while parents and
children add practical insights and preferences. It
also clarifies the division of responsibilities in the
communication chain, making it explicit who
provides which type of information.

The sports advice form is shown in Figure 28.
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Figure 28: Sports advice form, perspective from cardiologist
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During the iteration period, an initial prototype was
developed to explore how cardiologists might
interact with both content elements: the pre-
consultation questionnaire and the sports advice
form. In this concept, the cardiologist logs into a
digital platform to prepare the consultation, review
the child’s and parent’s responses, and compose
the sports advice (shown in Figure 29). A larger,
detailed view of these interface screens is provided
in Appendix J.

The idea is that the cardiologist only completes a
limited set of medically relevant fields, to reduce
time and to align with their workflow. Based on the
selected options and inputs provided by the
cardiologist, the system automatically composes an
expanded, coach-facing version. This version
includes predefined explanations of medical terms,
standardized contextual information and optional
visual support, tailored to the selected medical
inputs and translated into role-appropriate
language for the sports environment.

For the pre-consultation questionnaire, only the
relevant output is shown to the cardiologist. The full
list of questions and answer options is not
displayed, but the cardiologist receives a concise
summary of the child’s responses. This keeps the
information brief and manageable.

Although the visual examples presented here focus
on the cardiologist’s perspective, the same platform
concept also includes role-specific views for
parents, children, and sports coaches, each showing
only the functions and information relevant to their
role. The parents’/children’s specific view is
elaborated on in Chapter 6.5.4.

6.5.3 Conceptual workflow
for cardiologist

Two buttons: consultation
preparation / sports advice

Figure 29: Proposed
interface flow for

cardiologists

Interface continues on the next page
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Short version
(cardiologist-facing input)

Expanded version
(coach-facing output)

Cardiologist fills in
relevant fields

Figure 29 (continued): Proposed interface flow for cardiologists
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During the concept development phase, a
prototype was created to explore how parents and
children might use and share the pre consultation
questionnaire with their cardiologist and the sport-
related and medical information with sports
coaches. This concept built on the earlier platform
idea but focused specifically on the family
perspective.

It consists of:
A digital portal (with login for child and parent)
A physical coach card generated from that
portal

This is showed in Figure 30.

6.5.4 Role specific view for
parents/children

Figure 30: Platform for parents/child

Digital portal

Physical coach card

Functionalities
In this concept, parents and children could:

Log into their own role-specific interface
Complete and send the pre-consultation
questionnaire to the cardiologist
Select which information layers different sports
coaches are allowed to access (such as basic
information, emergency instructions, medical
background, personal sports advice)
Generate:

a physical coach card (PDF) for handover in
sports settings
digital access via a QR code, where
additional sensitive information would only
be visible after log in

Send messages to healthcare professionals and
sports coaches via the portal

The layering of information and the use of QR-
based access were initially explored as a
precautionary design choice, based on the
assumption that a physical coach card could be lost
or shared unintentionally, potentially leaving
sensitive information about the child insufficiently
protected. 

This approach ensures that basic, non-sensitive
information is visible on paper, while more detailed
medical information remains protected behind a
login.

The parent/child-facing platform interfaces are
shown in Figure 31. A larger view of these interface
screens is provided in Appendix K.
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Home dashboard for parent/child
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Figure 31: Interfaces of the parent/child-facing platform



Home dashboard for parent/child
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Figure 31 (continued): Interfaces of the parent/child-
facing platform



Insights gained from this exploration
This prototype did provide several concrete insights
relevant to the design.

Although the layering of information primarily
served as a security measure in case the physical
coach card would be lost, with only basic data
without sensitive information being printed and
additional medical information remaining secure
behind a login, this level of access control proved to
be less relevant in light of the broader research
insights. While privacy protection was mentioned by
healthcare professionals and control over
information sharing was clearly important to
parents, the interviews with stakeholders did not
explicitly indicate a strong need to restrict access
per individual sports coach or to introduce
additional login steps for them. Therefore, it raised
the question of whether the benefit of restricting
access to certain information outweighs the effort
required from sports coaches to retrieve it via
separate login or QR-based access. The interviews
confirmed that families consider it important to
maintain control over what is shared, and therefore
the part of the platform where they can update,
delete, or add information before it is distributed
will be retained. 

Second, the analysis of existing tools throughout
the design process showed that adding a new
messaging function within the platform is not
necessary. Interviews indicated that parents
generally prefer to take responsibility for
transferring information from the hospital to the
school or sport setting and appreciate maintaining
control over that process.

In addition, several existing channels already
support medical questions or communication with
healthcare professionals (such as the BeterDichtbij
app and the Cyberpoli chat function), which means
that an additional messaging feature within this
platform would not provide a functional addition.

Third, although the visual prototype only presented
the parent/child view, it became evident that a
separate login environment for sports coaches
would likely be impractical. For coaches, it is
questionable whether it is desirable to log into an
external platform for one specific child in their class
or team, in addition to managing all other children
and the existing systems in which they already
operate. This insight contributed to the decision not
to continue developing a coach-specific platform
and instead to distribute sports advice through
communication channels already used by schools
and sport clubs, even if this may result in
information being fragmented across multiple
channels.

Finally, the exploration with this prototype did
reveal a potential added value of the ability to keep
track of which coaches have been informed and
which version of the sports advice they received.
This could help families maintain oversight of their
own information sharing, as interviews indicated
that some parents and children occasionally
struggled to recall who had been informed.

In summary, this exploration helped distinguish
which functionalities are necessary to keep within
the final design and which functions may add
unnecessary complexity or layers. These insights
directly led to the refinements described in
Chapter 7.
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Similarly, the platform could serve as a practical tool
to help families supplement the sports advice form
with contextual details (e.g., symptom triggers,
emergency contacts, etc.) without relying on
external editing software such as PDF modification
tools, which not all users may be familiar or
comfortable with.



The two core components of the tool were
presented for evaluation:

The pre-consultation questionnaire for children
and parents to fill out
The sports advice form intended for the
cardiologist to complete for sports coaches

Session procedure
Participants were divided into three groups. One
group completed and reviewed the pre-consultation
questionnaire (from the perspective of a parent and
child), while the others worked on completing and
discussing the sports advice form. Later, the group
working on the advice form also reviewed the
questionnaire.

Each group was asked to complete specific tasks
from the perspective of relevant stakeholders. The
group working on the pre-consultation
questionnaire first filled it in themselves, adopting
the role of a parent and child. They then discussed
whether the questionnaire would provide the
cardiologists with the right type and amount of
information for preparation of their consult. The
groups working on the sports advice form
completed the form as if before/ during a real
consultation, and assessed whether its content was
relevant, clear, and feasible to complete within the
limited consultation time.

Although the tool is intended to be filled in digitally
in future use, for this session the materials were
provided as printed forms to allow for annotations
and discussion.

6.6 Co-creation / feedback session Erasmus MC

A second co-creation and feedback session was
held during a research meeting at the Erasmus MC.
The session involved several cardiologists,
supported by PhD candidates are involved in the
care trajectory of children with CHD.

Because cardiologists were present, this session
focused specifically on the medical view on
elements of the concept.

The goal of the session was to test the usability,
clinical relevance, and feasibility of the two
components of the tool.

Co creation session 2:
healthcare

professionals
Testing preconsultation

form +  sports advice form

Content feedbackExisting tools

6.6.1 Goal of the session

6.6.2 Method
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Evaluation materials
Feedback was gathered through annotations on
both forms, worksheets completed during the
session (see Figures 32 and 33) and some verbal
reflections captured during group discussion.

Figure 32: Worksheet used by the participants to evaluate the questionnaire Figure 33: Worksheet used by the participants to evaluate the sports advice form
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A cardiologist emphasized that the core value of
the questionnaire lies in revealing whether the
child currently participates in sport, why or why
not, what would help them, and what they wish
to discuss.
A cardiologist mentioned that there are already
existing questionnaires in use, however, they do
not cover several of the aspects addressed in
this questionnaire.
The current format of the questionnaire
requires too much time for cardiologists to
process prior to the consultation, as the
information is not integrated into their existing
HiX workflow, but could be made more efficient
if integrated directly within HiX.

The co-creation session with pediatric cardiologists
provided concrete feedback on both tool
components. The conclusions of the feedback are
listed below, details and raw data are provided in
Appendix L and M. Additionally, implications for the
next design phase are proposed, which are
incorporated in Chapter 7. 

6.6.3 Results & conclusion

HiX is the electronic health record system
used in Dutch hospitals.

Pre-consultation questionnaire (parent/child)

Key feedback and insights
Several questions provided limited added value
for cardiologists to know. For example, a
question about how tired a child feels after
sports was considered difficult to interpret, as
fatigue strongly depends on the type of the
activity. A cardiologist indicated that questions
focusing on recovery after exercise are more
clinically relevant. Another question addressing
the child’s confidence in what their body can
handle during sports was considered difficult to
interpret. Cardiologists suggested replacing this
with a more concrete and comparative question
focusing on whether the child feels able to
participate or keep up with peers during sports
activities.
Some questions in the questionnaire should be
simplified to be understandable for children,
according to the participants. Cardiologists
immediately proposed concrete ways to achieve
this, for example by rephrasing questions or
adding visual scales.
In addition, some answer options were
considered to provide limited clinical value.
During the session, cardiologists directly
adjusted these sections on the forms. 

For example, a question assessing whether the
child had a clear understanding of what they are
allowed to do during physical activity was
reformulated from abstract response options
(clear understanding / uncertain / no idea) to a
more concrete format (yes / no / don’t know). In
some cases, the response options were
expanded to better reflect the experiences of
children that cardiologists encounter in practice.
For example, when asking about reasons for not
currently participating in sports, cardiologists
suggested adding options such as uncertainty
about physical abilities or lack of enjoyment.

Implications for further design
Remove or rephrase questions that did not
provide clinical value. For example, a question
that focused on fatigue after exercise should be
rephrased to assess recovery rather than just
fatigue.

Reformulate some questions to be more
understandable for children while still clinically
informative.
Although the information deemed most relevant
by cardiologists includes whether the child
currently participates in sport, why or why not,
what would help them, and which topics they
wish to discuss, some additional items were
included based on the needs of other
professionals (such as physical therapists). It
should therefore be reviewed whether these
additional items remain necessary in the final
version or whether they can be reduced to
prevent unnecessary clinical load.
Because some questionnaires are already in
circulation within Erasmus MC, there is a risk
that this questionnaire becomes an additional
form rather than replacing or merging with
existing ones. Some overlapping items were
identified when comparing the tools
(comparison is not shown due to
confidentiality).
Although this report presents the questionnaire
as a standalone component, future
implementation should consider integration of
some questions into existing questionnaires to
avoid duplication and reduce burden for both
families and healthcare professionals.
The existing patient app Digizorg is currently
used to distribute and complete questionnaires.
This allows the tool to make use of systems that
families already access, and removes the need
for a separate platform
Integration into HiX is recommended rather
than implementation in a new platform,
because cardiologists already work there,
automated distribution of existing
questionnaires already exists and responses can
be compared over time.
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Sports advice form (cardiologist → sports coach)

Key feedback and insights
Some sections are not relevant for specifically a
cardiologist to fill in or are unnecessary for CHD-
related sports guidance. For instance, the
section addressing difficulties with temperature
regulation prompted surprise. Cardiologists
indicated that although reduced heat tolerance
is sometimes mentioned in clinical practice, it is
not directly related to the congenital heart
defect itself. Regarding the section on motor
functioning, one cardiologist acknowledged that
information on motor functioning can be
valuable for sports coaches and useful for
certain children, but another cardiologist
considered its assessment outside the
cardiologist’s scope and more appropriate for a
physiotherapist.
The advice should place more emphasis on what
the child can do and clarify that experiencing
mild physical signals during sports is often a
normal part of physical activity for children in
general and is not necessarily a sign of medical
concern, even for children with CHD.
Cardiologists differed in when they would fill in
the form (before/ after consultation or
before/during), this indicates variation in
workflow preferences. One cardiologist
indicated that they would fill out the form in
advance and discuss it during the consultation,
while another indicated that they wanted to fill
out parts of it before and parts of it after the
consultation.

Regarding the tool within their current
workflow, cardiologists indicated that
implementation would only be feasible when
integrated into HiX. While one cardiologist noted
that the tool would be useful and feasible but
would require additional time, another
emphasized that the topics addressed are
already routinely discussed during consultations
and therefore fall within the existing scope of
practice.
Some cardiologists suggested that a nurse
specialist could play a role in completing parts
of the form, after which the cardiologist would
finalize it and discuss with the child and parent.
A set of pre-selected options would reduce the
time needed to fill in the form.

Implications for further design
Some sections could be removed or
reformulated based on clinical relevance. The
section on temperature regulation could be
removed, whereas the section on motor
functioning could be retained but supplemented
with a “not applicable” option and a “requires
additional assessment” option. This allows
cardiologists to indicate whether motor
functioning is relevant for the individual child
and, if needed, to signal that further assessment
by another healthcare professional may be
required.
The section previously titled Action plan in case
of symptoms or emergency could be reframed
in a more positive tone such as Dealing with
signals during sports, to emphasize that many
physical responses during exercise are normal,
rather than immediately framing them as
warning signs.

Because cardiologists vary in when they prefer
to complete the sports advice form, the tool
should not prescribe a fixed completion
moment. Instead, it must remain flexible and
support different workflow preferences
Integration within HiX was considered crucial for
adoption, as it could save time and
automatically link the sports advice to the
medical record, relevant fields can be pre-filled
automatically and it suits the current workflow
of the cardiologists.
Consider the possibility of dividing tasks, where
the nurse specialist prepares the form and the
cardiologist validates and communicates to
families.

Conclusion
The session confirmed the value of both tool
components but highlighted several necessary
adjustments. Content should be refined,
integration into HiX is a prerequisite for
adoption,
workflow flexibility is required, and some
responsibilities may be shared, for example
between a nurse specialist and cardiologist.
 
These outcomes directly informed the
refinements implemented in the next design
iteration, presented in the following chapter.
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7 Final design

This chapter presents the final design of the communication tool developed in this project. It
explains the system overview and describes how the design is used in practice across
different phases, supported by scenarios and interface examples.



7.1 Introduction

The final design addresses the core problem
identified throughout the research phase, which is
fragmented, unclear and inconsistent
communication about sports participation of
children with CHD across healthcare, home and
sports environments.

The literature review, interviews and combined
insights from journey maps revealed that parents,
children, healthcare professionals and sports
coaches often lack a shared understanding of what
is safe and appropriate in relation to sports
participation of children with CHD. This may result
in uncertainty, overprotection, inconsistent advice
and missed opportunities for those children to
participate confidently and inclusively in sports.

These insights highlighted the need for a solution
that brings sport-related information and needs
together and supports clearer and more consistent
communication between children, parents,
healthcare professionals and sports coaches.

The final communication tool presented in this
chapter addresses this by structuring information
and communication throughout the consultation
process. By combining a pre-consultation
questionnaire with a sports advice form, the system
brings relevant information from different
stakeholders together, supports communication
during the consultation, and enables clear and
consistent information transfer to different
stakeholder environments, while fitting within
existing workflows of stakeholders.

Support for communication about sports
participation for children with CHD begins before
the consultation with the cardiologist. The child
(and parent) complete a questionnaire prior to their
appointment with the cardiologist and send it to the
hospital through their patient portal. The
cardiologist or nurse specialist reviews the results in
HiX to prepare for the consultation.

Before, during or after the consultation, the
cardiologist or nurse specialist completes a sports
advice form. This form is then made available in a
platform for the child and parent. In this platform,
the child and parent can adjust, remove information
or add additional context-specific information for
the sports environment.

After this, the sports advice form (including any
additions or changes) can be sent to the sports
coach through the existing communication channel
used by the sports club or school. It can be
provided to the sports coach either digitally or in
printed form.

The figure on the next page shows the overview of
the system.
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Hospital patient portal Electronic health record (EHR) Consultation

New platformSports context specific
communication channel

EHR EHR

Child (and parent)

Sports advice send to
platform for child/parents,

notification via patient portal
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Cardiologist or nurse specialist Child (and parent)

Questionnaire
send to hospital

Cardiologist/nurse
reviews responses

before consult

Preparation
of sports

advice form

Finishing of
sports

advice form

Sports coach

Completed and, if applicable, revised form
transmitted to sports coach (digitally or printed)

via preferred communication channel

Cardiologist/
nurse specialist 

Consult discussion is guided
by questionnaire inputs

Cardiologist 

Questionnaire

Sports advice form

Legend

Figure 34: System overview of the final design

Fill in the
questionnaire

Supports
inclusive sports

participation



7.2 Use and details of the final design across different phases

The questionnaire and the sports advice form are
used at different moments within the
communication process, by multiple stakeholders
and across different contexts, such as the hospital,
home and sports environment. To create a clear
overview, these moments are structured into eight
phases. The questionnaire is the main subject in
phases 1 to 3 and the sports advice form in phases
4 to 8.

Sections 7.3 and 7.4 describe the questionnaire and
the sports advice form respectively in more detail.
Each subsection starts with an overview of the
corresponding phase, the context in which it takes
place, and the stakeholders involved. 
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This is followed by a usage scenario, and
subsequently by a description of the key
interactions, design choices, and considerations.

An overview of the different phases within this
communication chain is provided below.

The scenario images  are obtained from Vecteezy
(unless stated otherwise) and have been adapted and
edited by the author to support the visualization of the
scenario.

Consultation

Phase 2 Phase 3Phase 1 Phase 4 Phase 6

Questionnaire Sports advice

Pre consulation After consultation

§7.3 §7.4

Phase 5 Phase 7 Phase 8

Context

Legend

Home environment

Hospital environment

Sports environment

Involved stakeholders



7.3 Questionnaire

Purpose of the questionnaire
The pre-consultation questionnaire has the primary
function of giving healthcare professionals insight
into the child’s sports experiences, concerns or
limitations, and home situation prior to the
consultation. This helps create space for topics that
might otherwise remain unspoken during the
consultation, reduces the risk of mismatches in
expectations or concerns between the child,
parents, and healthcare professionals, and supports
offering the child appropriate guidance or referral
when needed. The questionnaire therefore
functions as a preparatory tool, allowing
consultation time to be used more efficiently and
focused on the child’s needs.

Distribution and digital integration
Feedback from cardiologists emphasized that
adoption is only feasible if the questionnaire is
embedded within existing hospital systems rather
than introduced via an additional platform.
Therefore, the questionnaire is distributed to
patients via the hospital patient portal (e.g. Digizorg
at Erasmus MC) and integrated directly into the
electronic health record (HiX), where responses are
available for clinical review by a healthcare
professional.

This approach aligns with current practices for
existing pre-consultation questionnaires, supports
workflow compatibility and minimizes
administrative burden for healthcare professionals.

Automation
The questionnaire builds on existing digital
workflows within the hospital and is distributed
directly through the electronic health record
system. Integration of the questionnaire within the
electronic health record system is handled by
dedicated technical staff, similar to the
implementation of other pre-consultation
questionnaires currently in use.

Once the questionnaire is completed by the child
and parent, the responses are automatically
processed and stored within the patient’s electronic
record. Healthcare professionals can access the
results directly in HiX, where they can review an
overview of the outcomes.

The timing and frequency of the distribution of the
questionnaire can be configured within the
electronic health record, in line with existing
practices for other questionnaires. For example,
questionnaires could be sent in advance of a
scheduled outpatient appointment and limited to a
defined frequency per patient.
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§7.3 §7.4

7.3.1 Phase 1: completing the
questionnaire (by child &
parent)

The first phase of the final design starts at home,
where the child and parent complete a pre-
consultation questionnaire prior to the hospital
appointment.

Consultation

Phase 2 Phase 3Phase 1 Phase 4 Phase 6

Questionnaire Sports advice

Pre consulation After consultation

Phase 5 Phase 7 Phase 8

117



At home, they complete the questionnaire together, reflecting on the
child’s sports participation, experiences, concerns and topics they would
like to discuss during the consultation.

Scenario and interface illustration

Approximately two weeks prior to the scheduled appointment, the child
and parent receive an automated notification via the hospital patient
portal. 
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Who completes the questionnaire?
The questions are designed in such a way that
children should be able to answer them
independently, as earlier findings showed that
children should be actively involved in
conversations about their health. No distinction is
made within the ages of the target group of this
project, children aged 6 to 16. Younger children may
complete the questionnaire together with a parent
or caregiver, while older children may fill it in
independently if preferred.

Level of abstraction on hospital patient portal
interface
The hospital patient portal interfaces illustrate a
possible representation of how the questionnaire
might be accessed and completed within commonly
used portals. This is shown in Figure 35. In practice,
the exact visual appearance and interaction design
will depend on the specific patient portal used by a
hospital, such as Digizorg at Erasmus MC or
comparable systems used in other hospitals.

Final questionnaire questions 
Figure 36 presents screenshots of the final version
of the pre-consultation questionnaire.

The purpose, underlying reasoning and
components of the pre-consultation questionnaire
have already been elaborately discussed in Chapter
6.5.1 and are therefore not further elaborated here.
After feedback from cardiologists on the content
and relevance of the questionnaire, as described in
Chapter 6.6.3, the refined version showed below
was created.

Highlighted design decisions
To support children and parents in sharing their
experiences, concerns, and possible help needs, a
short introductory text was added to the
questionnaire explaining its purpose. By clearly
stating that questions, worries, or doubts about
sports can be indicated, children and parents are
encouraged to think about these topics before the
consultation. This lowers the threshold for
expressing a help need and explains why this input
is valuable for the cardiologist.

The questionnaire mainly focuses on the child’s
experiences, as the child is the focus of the
consultation. 

However, one question is included that asks how
parents feel when their child participates in sports.
This helps highlight that parents and children may
experience sports participation differently. For
example, a parent may feel worried while the child
does not experience problems, or parental
concerns may influence the child’s sports behavior.
By also including the parent’s perspective, the
cardiologist can recognize possible differences in
experiences and address them during the
consultation. This supports a better understanding
of the situation of the child and family and may help
to provide appropriate support together.

Figure 35: Interface of the questionnaire in the patient
portal
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Figure 36: Pre-consultation questionnaire
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7.3.2 Phase 2: consultation
preparation by cardiologist
and/or nurse specialist

Consultation

Phase 2 Phase 3Phase 1 Phase 4 Phase 6

Questionnaire Sports advice

Pre consulation After consultation

§7.3 §7.4

Phase 5 Phase 7 Phase 8

The second phase of the final design takes place in
the hospital, during the preparation of the
consultation by the cardiologist and/or nurse
specialist.
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Scenario and interface illustration

After the questionnaire is completed, responses are automatically
processed and made available within the electronic health record. The
thematic structure and visual indicators support a quick identification of
key points of attention.

Prior to the consultation, the questionnaire overview is reviewed by a
healthcare professional involved in the child’s care, such as the
cardiologist or a nurse specialist. By reviewing the overview in advance,
healthcare professionals can prioritize topics and tailor their guidance to
the child’s experiences and needs during the consultation.

Illustrative example of questionnaire results based on a fictitious child.
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Who analyses the questionnaire?
As part of the consultation preparation, the
cardiologist reviews the results of the completed
questionnaire. The way in which the questionnaire
results are structured is intended to support quick
interpretation and to limit the additional time
required for preparation. However, it remains
unclear how much time this would take in practice
and whether a nurse specialist could play a
supportive role in reviewing the results and
preparing the consultation together with the
cardiologist.

Level of abstraction of questionnaire results in
the electronic health record
The electronic health record interface and the
summary overview for healthcare professionals
represent a design vision of how questionnaire
results could be presented within systems such as
HiX. Access to HiX is limited to healthcare
professionals and the exact interface and level of
detail may therefore differ in practice. The design
focuses on defining which information is essential
to be visible to support consultation preparation,
rather than prescribing a fixed interface layout.

In practice, the exact layout and technical
implementation of this summary overview would
depend on the configuration options of the
electronic health record system.

Results shown to cardiologist
Instead of showing the full questionnaire with all
answer options, the summary overview presents
only selected responses to support efficient
consultation preparation. They are grouped into six
themes: current sports participation, sports
experience, physical load and symptoms,
environment, needs, and consultation wishes.
These themes are based on the structure of the
questionnaire, but have been adapted to support
quick interpretation by the cardiologist.

For reference, the original questionnaire sections
completed by the child and parent are: About you,
Current sports and physical activity, How does
sports participation feel?, What would help you to
(continue or increase) sports participation?, and
What would you like to discuss during the
consultation?

Visual elements such as icons and color indicators
are used to highlight potential points of attention.
Each answer option is assigned a color label in
advance, based on its relevance or potential level of
concern. 

When an option is selected, the corresponding
indicator is shown automatically. Green indicates no
particular concerns, orange highlights topics that
may be useful to discuss, and red indicates answers
that require attention. A red exclamation mark is
used for specific points that should be addressed
during the consultation. These visual cues support
prioritization and help guide the conversation.

Figure 37: Interface of the questionnaire in the patient
portal
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7.3.3 Phase 3: Discussing
sports participation during
the consultation

Consultation

Phase 2 Phase 3Phase 1 Phase 4 Phase 6

Questionnaire Sports advice

Pre consulation After consultation

§7.3 §7.4

Phase 5 Phase 7 Phase 8

The third phase of the final design takes place in the
hospital during the consultation between the
cardiologist, the child, and the parent.
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Scenario

Discussing sports participation during the
consultation using the pre-consultation
questionnaire as a PA related conversation
guidance.

Based on the preparation using the pre-
consultation questionnaire, the cardiologist can
discuss sports participation with the child and
address identified points of attention, questions or
needs.

Although reviewing the questionnaire requires
additional preparation time, many of the questions
cover topics that would otherwise be discussed
during the anamnesis.

 Having this information available in advance allows
the limited consultation time to be used more
efficiently and shifts the focus from general
questions to more specific sports-related concerns
and needs.

If specific needs are identified that require
additional attention, the cardiologist can also decide
to refer the child to appropriate support.
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7.4 Sports advice form

Purpose of the sports advice form
The sports advice form supports a clear, consistent
and transferable communication of sport-related
recommendations between the healthcare, home
and sports environment. It provides parents and
children with a reliable document to share with
sports coaches, and equips coaches with relevant
knowledge and information and child-specific points
of attention to enable safe and inclusive sports
participation for children with CHD.

Positioning within earlier chapters
The underlying basis for the content and structure
of the sports advice form have already been
discussed in Chapter 6.5.2 1 and are therefore not
further elaborated here. After feedback from
cardiologists on the content and relevance of the
sports advice form, as described in Chapter 6.6.3., a
refined version was created, which is shown in this
chapter.

Who completes the sports advice form?
The sports advice form is completed by the
cardiologist, possibly in collaboration with a nurse
specialist. Depending on the cardiologist’s workload
and workflow preferences, parts of the form may be
prepared or supported by another healthcare
professional, such as a nurse specialist, after which
the cardiologist reviews and confirms the content. 

Parents and children can add or adjust for example
context-specific information, relevant contact
details and preferences for sports guidance. They
cannot modify the medical recommendations given
by the healthcare professional. However, they can
choose which parts of the form they want to share
with sports coaches. This division of responsibilities
ensures clarity about who contributes what, while
allowing each stakeholder to add information from
their own expertise and perspective. 

This aligns with the design requirements regarding
clear roles and responsibilities identified in the
earlier research phase.

This division of responsibilities is illustrated in
Figure 38, which shows how clinical input,
contextual information by parents or children, and
automatically generated explanations are combined
within the sports advice form. This is further
elaborated in the following sections.

Based on interviews

Legend

Additional explanation for sports
coach (automatically generated)

Filled in by healthcare professional

Filled in by child/parents
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Figure 38: Process of completing and sharing the sports advice form

Complement or
remove parts

Final version
shared with coach

Clinical input + automatically
generated explanation for coach
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7.4.1 Phase 4: Setting up the
sports advice

Consultation

Phase 2 Phase 3Phase 1 Phase 4 Phase 6

Questionnaire Sports advice

Pre consulation After consultation

§7.3 §7.4

Phase 5 Phase 7 Phase 8

The fourth phase of the final design takes place in
the hospital, where the sports advice is prepared by
a healthcare professional.
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Scenario and interface illustration

Depending on individual workflow
preferences, the sports advice form can be
partially prepared before the consultation,
supplemented and discussed during it, or
finalized afterwards. Core medical inputs are
either entered by the healthcare professional
or automatically pre-filled from the electronic
health record system, after which the system
generates additional explanatory information
for non-medical stakeholders, such as sports
coaches or PE teachers. This ensures that the
medical advice is supported by accessible
explanations, without increasing the
documentation burden for healthcare
professionals

The figures on the following pages are illustrative
example of the sports advice template within the
electronic health record. Annotated fields indicate
whether information is filled in automatically or
entered manually. Some fields are completed as
examples, while others are left empty. The
examples are shown to illustrate the concept,
rather than a medically accurate case. In this
visualization, explanations are shown only for static
and dynamic exercise as examples, but the final
document for sports coaches includes additional
explanatory terms.
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BASISINFORMATIE

Naam kind: Sam de Vries
Geboortedatum: 15-01-2014
Medisch behandelaar: Dr. J. Bakker, kindercardioloog
Datum: 16-01-2026

MEDISCHE ACHTERGROND

Medische diagnose: Coarctatio Aortae (CoA)

Eventueel korte uitleg voor sportcoach (aandachtspunten, medische
geschiedenis):
Deze vernauwing is behandeld (via een operatie), waardoor de bloedstroom nu weer
goed kan doorstromen en Sam veilig kan deelnemen aan sport en gym.

Device geïmplanteerd?
☐ ICD
☐ Pacemaker
☐ Geen

Medicatie
Naam: Enalapril
Dosis: 2 × 5 mg
Tijdstip van toediening: 10:00 en 18:00 uur
Toelichting: Tekst toevoegen...

OVERKOEPELEND SPORTADVIES
☐ Geen beperkingen (zie toelichting)
☐ Enkele beperkingen (zie toelichting)

Toelichting:
Hoog statische kracht vermijden vanwege mogelijke hypertensie (hoge bloeddruk).

Elektronisch patiëntendossier 

Sportadvies formulier ingevuld door: medische professionalSam de Vries
15-01-2014 (11 jr)
T: 06-12345678

Belangrijk om te weten over enalapril:
Enalapril verlaagt de bloeddruk en zorgt dat het hart het bloed beter
rondpompt.

Coarctatie van de aorta
Een coarctatio aortae (ook wel coarctatie genoemd) is een vernauwing van de aorta. Dat is de grote lichaamsslagader die het bloed
vanuit het hart door het lichaam vervoert. Het is een aangeboren hartafwijking, maar kan soms pas later in het leven zichtbaar
worden. De aandoening is te behandelen met een operatie, een ballondilatatie of het plaatsen van een stent.

Vooruitzichten
De meeste kinderen die behandeld zijn voor coarctatie van de aorta kunnen na behandeling een normaal leven leiden. Bij een aantal
kinderen blijft de bloeddruk verhoogd en gebruiken zij hiervoor medicatie. Bij sommige kinderen is later opnieuw een behandeling
nodig, bijvoorbeeld als de vernauwing opnieuw toeneemt.

Wat betekent dit in het dagelijks leven en bij sport?
Door de vernauwing van de aorta moet het hart harder werken om het bloed door het lichaam te pompen. Dit kan leiden tot een
verhoogde bloeddruk, met name in het bovenlichaam. Na behandeling kan de bloeddoorstroming meestal weer goed verlopen, maar
in sommige gevallen blijft extra aandacht nodig, bijvoorbeeld bij inspanning of intensieve sportactiviteiten.
De mogelijkheden voor sport en bewegen verschillen per kind en zijn afhankelijk van hoe de coarctatie is behandeld en hoe
het hart functioneert. Daarom is het sportadvies altijd afgestemd op de persoonlijke situatie van het kind.

Bron: UMC Utrecht Wilhelmina Kinderziekenhuis

Een normaal hart Coarctatie bij een kind

Pre-filled from the hospital
record

Optional explanation by the
cardiologist (blue text shows
an example)

Pre-filled from the hospital
record

Optional explanation by the
cardiologist

Manually selected by the
cardiologist

Optional explanation by the
cardiologist (blue text shows
an example)
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MEDISCHE RANDVOORWAARDEN
Belangrijke medische bevindingen
Inspanningstest (conditie goed/matig), RR (bloeddruk), maximale hartfrequentie, 
aanwezigheid van ritmestoornissen, Holteronderzoek (indien van toepassing)

Toelichting: Tekst toevoegen...

Hartslagzones
☐ Aanhouden tussen ……. en ……… bpm (zie toelichting)
☐ N.v.t.

Toelichting: Tekst toevoegen...

ALGEMENE AANDACHTSPUNTEN BIJ SPORT EN BEWEGEN
Motorisch functioneren
☐ Fijne motoriek beperkt (zie toelichting)
☐ Grove motoriek beperkt (zie toelichting)
☐ N.v.t.

Toelichting: Tekst toevoegen...

Aanbevolen intensiteit van inspanning
☐ Laag: actief, bewegen, maar geen duidelijke verandering in ademhaling of hartslag (zie toelichting)
☐ Gemiddeld: wordt warmer, ademt zwaarder, hart klopt sneller, maar kan nog steeds een gesprek
voeren (zie toelichting)
☐ Intensief: ademt veel zwaarder, hart klopt veel sneller, moeilijk om een gesprek te voeren

Toelichting: Tekst toevoegen...

Aanbevolen duur van fysieke activiteit per dag
☐ ≥ 60 min/dag
☐ 30-60 min/dag (zie toelichting)
☐ Tot 30 min/dag (zie toelichting)

Toelichting: Tekst toevoegen...

Elektronisch patiëntendossier 

Sportadvies formulier ingevuld door: medische professionalSam de Vries
15-01-2014 (11 jr)
T: 06-12345678

Manually selected + optional
explanation by the
cardiologist
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TYPE INSPANNING
Dynamische inspanning
☐ Toegestaan
☐ Alleen onder voorwaarden (toezicht, begeleiding, etc) (zie toelichting)
☐ Vermijden (zie toelichting)

Toelichting: Tekst toevoegen...

Statische inspanning
☐ Toegestaan
☐ Alleen onder voorwaarden (toezicht, begeleiding, etc) (zie toelichting)
☐ Vermijden (zie toelichting)

Toelichting: Tekst toevoegen...

SPORTCONTEXT
Contact sporten
☐ Toegestaan
☐ Alleen onder voorwaarden (zie toelichting)
☐ Vermijden (zie toelichting)

Toelichting: Tekst toevoegen...

Competitieve sporten/ wedstrijd elementen
☐ Volledige deelname aan alle competitieve sporten toegestaan.
☐ Deelname aan sommige competitieve sporten toegestaan, maar rust wanneer nodig (zie toelichting)
☐ Vermijd alle competitieve sporten (zie toelichting)

Toelichting: Tekst toevoegen...

Elektronisch patiëntendossier 

Sportadvies formulier ingevuld door: medische professionalSam de Vries
15-01-2014 (11 jr)
T: 06-12345678

Statische inspanning is het krachtig aanspannen van spieren
zonder dat er veel beweging plaatsvindt. De spieren blijven daarbij
gedurende een bepaalde tijd aangespannen, bijvoorbeeld bij dragen,
duwen of vasthouden. Bij sporten is dit bijvoorbeeld bij
gewichtheffen.

Bij sommige hartaandoeningen kan dit type inspanning een andere
belasting voor het lichaam geven dan inspanning met beweging.
Daarom wordt statische inspanning apart benoemd in medische
adviezen.

Dynamische inspanning is beweging waarbij spieren afwisselend
aanspannen en ontspannen om beweging te produceren,
bijvoorbeeld bij hardlopen, fietsen, zwemmen.

Manually selected + optional
explanation by the
cardiologist
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Sport Aanbevolen deelnamevorm

Eventuele aanpassingen of
aandachtspunten

(bijv. vermijden van harde
tackles, extra rustmomenten,
geen competitie elementen)

Gymles op school

Zwemmen

Voetbal

PDF genereren

TOEPASSING OP HUIDIGE SPORTEN (SPORT-SPECIFIEK ADVIES)

Elektronisch patiëntendossier 

Sportadvies formulier ingevuld door: medische professionalSam de Vries
15-01-2014 (11 jr)
T: 06-12345678

☐ Volledig
☐ Met aanpassingen
☐ Afgeraden

☐ Volledig
☐ Met aanpassingen
☐ Afgeraden

☐ Volledig
☐ Met aanpassingen
☐ Afgeraden

Specific sports are
automatically generated
from the questionnaire.
Recommendations are
manually entered by the
cardiologist
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Who completes the sports advice?
The cardiologist is responsible for completing the
medical sections of the sports advice form. These
sections focus on medically defined boundaries and
recommendations related to sports participation.

Depending on the cardiologist’s workflow and time
constraints, parts of the form may be prepared or
supported by a nurse specialist. For example, by
pre-filling fields based on the patient record and
integrating responses from the pre-consultation
questionnaire to tailor the sports advice to the
child’s specific sports activities, symptoms, and
support needs.

However, final review and confirmation of the
medical advice always remain the responsibility of
the cardiologist.

Level of abstraction of sports advice in the
electronic health record
Similar to the visualization of the pre-consultation
questionnaire results, the interface of the electronic
health record represents an illustrative example of
how the sports advice could be presented within
systems such as HiX. Access to HiX is limited to
healthcare professionals and the exact interface
and level of detail may therefore differ in practice.

The interface focuses on which information is
added by the healthcare professional to the sports
advice, rather than prescribing how this information
would be visually or technically implemented in an
electronic health record.

In practice, the exact layout and technical
implementation of the sports advice within the
electronic health record would depend on the
configuration options of the system in use.

Automatically generated explanations for non-
medical stakeholders
Based on the information available in the patient
record, or selected by the healthcare professional,
additional explanation blocks are automatically
generated. These information blocks are intended
to support non-medical stakeholders, such as
parents, children and sports coaches, in
understanding the medical context and the
practical implications for sports participation and
physical activity. 

These explanation blocks are generated when the
sports advice is compiled into a PDF, instead of
during data entry in the electronic health record. In
this way, the explanations are linked to the selected
medical information, while the clinical workflow for
healthcare professionals remains focused on
entering medical input.

For example, when a pacemaker or ICD is selected
under “Implanted device?”, a corresponding
explanation will be included in the generated sports
advice document. This block provides accessible
information about the specific device,
complemented with points of attention related to
sports and physical activity. The healthcare
professional does not need to write this explanation
themselves, but the content is automatically linked
to the selected medical data. This is illustrated in
Figure 39. The same mechanism is also visualized in
the scenario.

This approach ensures that the medical input
required from healthcare professionals remains
limited, while relevant explanations are still
provided at the right moment and in the
appropriate context.

The same principle is applied to other medical
information, such as the diagnosed heart condition
and the use of medication. In addition, more
explanations are provided for commonly used
exercise-related terms, for example static and
dynamic exercise, which may be less familiar to
non-medical stakeholders. 
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“See explanation”
For selected options in the sports advice form that
indicate (potential) restrictions, the text “see
explanation” is added. This is intended to
encourage healthcare professionals to provide
additional context and clarification regarding the
restrictive measure, so the advice would be more
meaningful and actionable for sports coaches.



Figure 39: Example of implanted
device as automatically generated
explanation for non-medical
stakeholders

☐ ICD

☐ Pacemaker

☐ Geen

ICD
Een ICD (Implanteerbare Cardioverter Defibrillator) is een klein elektronisch apparaat dat
onder de huid wordt geplaatst en verbonden is met het hart via één of meerdere draden.
Het apparaat bewaakt continu het hartritme en grijpt in wanneer er een gevaarlijke
hartritmestoornis optreedt om een hartstilstand te voorkomen.

Een ICD heeft meerdere functies:
Waarnemen: de ICD houdt het hartritme voortdurend in de gaten.
Corrigeren: bij een gevaarlijk snel of chaotisch hartritme kan de ICD het ritme proberen
te herstellen. Dit gebeurt meestal eerst met kleine, snelle prikkels die vaak niet worden
gevoeld.
Schokken: als het hartritme niet herstelt, kan de ICD een elektrische schok geven om het
ritme weer normaal te maken.
Pacemakerfunctie: bij een te trage hartslag kan de ICD ook functioneren als een
pacemaker.

Sport en lichamelijk contact
Met een ICD is sporten vaak mogelijk, maar niet alle sporten zijn even geschikt. Sporten met
veel lichamelijk contact of zware krachtinspanning kunnen extra risico’s geven, bijvoorbeeld
door een harde klap op de plek van de ICD of de draden. Daarom is het belangrijk om
sportkeuzes altijd af te stemmen met de cardioloog.
Bij sommige sporten kan extra bescherming rond de ICD worden gebruikt om de kans op
pijn of beschadiging te verkleinen.

Bron: Hartstichting

Device
geïmplanteerd?

Pacemaker
Een pacemaker is een klein elektronisch apparaatje dat onder de huid wordt geplaatst. Het
bestaat uit een batterij, een chip en elektrodedraden die contact maken met het hart. Het
apparaatje helpt het hart om in een stabiel en voldoende snel ritme te kloppen.

Een pacemaker kan twee dingen:
Waarnemen: de pacemaker kijkt of er eigen elektrische activiteit van het hart is.
Stimuleren: als het hartritme te langzaam is, geeft de pacemaker een klein elektrisch
seintje waardoor het hart weer samentrekt.

Wanneer het hartritme vanzelf goed loopt, doet de pacemaker niets. Wanneer het hartritme
te traag wordt, valt de pacemaker in en zorgt hij dat het hartritme voldoende blijft om goed
bloed rond te pompen.

Pacemakerkaartje
Het is belangrijk dat het kind altijd een pacemakerregistratiekaartje bij zich heeft. Op dit
kaartje staat welk type pacemaker is geïmplanteerd en wie gecontacteerd kan worden bij
vragen of problemen. Dit is vooral handig in onverwachte situaties, bijvoorbeeld bij
sportactiviteiten of medische controles.

Sport en lichamelijk contact
Sporten met veel lichamelijk contact kunnen soms worden afgeraden. Bij een harde botsing
of klap op de borst kunnen de draadjes die verbonden zijn met het hart beschadigd raken.
Bij andere sporten is deelname vaak mogelijk, mits hier rekening mee wordt gehouden.

Bron: Patiëntenvereniging Aangeboren Hartafwijkingen
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Sources of the automatically generated
explanations
The automatically generated explanation blocks are
based on predefined content that is linked to
selectable fields within the sports advice form. This
content is intended to be developed once, reviewed
for medical accuracy and subsequently reused.

As mentioned in Chapter 5.2, reliable information
about CHDs and physical activity is already widely
available online, for example through platforms
such as patient associations, hospital websites, and
other specialized educational websites. The medical
information therefore does not need to be
recreated, but the explanations can be derived from
or aligned with existing, trustworthy sources.

Medical validation of the explanation blocks
remains essential and is positioned within the
healthcare organization, ensuring that all
information linked to the sports advice form is
validated for accuracy and appropriateness.

Integrated in a PDF format
After the sports advice has been completed and
confirmed by the cardiologist within the electronic
health record, the cardiologist can generate a PDF
version of the sports advice. This PDF contains the
completed section of the sports advice template by
the cardiologist, including the automatically
generated explanation fields and extra pages with
contextual information fields that can be filled in by
parents and children at home. Figure 40 shows the
pages of the sports advice form that are generated.
The medical background pages are partially filled in
for illustrative purposes, while the remaining pages
are shown as an empty template intended to be
completed by parents and children in the home
context.

Figure 40 shows an example of the generated
sports advice PDF. The medical background pages
are partially filled in for illustrative purposes, while
the remaining pages are shown as an empty
template intended to be completed by parents and
children in the home context.

Preferably, this step takes place within the
electronic health record environment. By doing so,
the medical content of the sports advice remains
under the responsibility and supervision of the
cardiologist. This ensures that all medical
information and explanatory texts linked to the
sports advice can be reviewed, validated, and,
where necessary, adjusted by a healthcare
professional before sending it to the parent-child
platform.

The PDF can subsequently be uploaded to the
parent-child platform. This is elaborated on in
phase 6.
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Figure 40: example of the generated sports advice PDF
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Example medical background
(illustrative purposes only)
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Template of the sports advice form
(not filled in)
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Template of the sports advice form
(not filled in)
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Template of the sports advice form
(not filled in)
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Template of the sports advice form
(not filled in)



7.4.2 Phase 5: Reviewing and
aligning the sports advice
(optional)

Consultation

Phase 2 Phase 3Phase 1 Phase 4 Phase 6

Questionnaire Sports advice

Pre consulation After consultation

§7.3 §7.4

Phase 5 Phase 7 Phase 8

The fifth phase of the final design takes place
during the consultation and focuses on briefly
reviewing and aligning the sports advice with the
child and parent.

145



Scenario

The healthcare professional may briefly
review key elements of the sports advice
together with the child and parent during the
consultation. This allows for clarification and
alignment, to ensure that the advice is
understood and agreed upon.
This step is optional and may be skipped or
shortened depending on consultation time,
preferences and needs of the healthcare
professional, child and parent.

In this phase, key elements of the sports advice are
discussed to ensure that the recommendations are
understood and agreed upon.

This phase is optional. Insights from the co-
creation/feedback session with cardiologists showed
variation in clinical practice. While one cardiologist
preferred to complete the sports advice before or
after the consultation, another cardiologist preferred
to prepare it in advance and discuss it during the
consultation.

Depending on available consultation time, workflow
of the cardiologist, and the needs of the child and
parents to discuss it, this step may be shortened or
skipped.

In cases where the sports advice is already clear,
further explanation may not be necessary. When
additional explanation is needed, families may be
referred to a nurse specialist for further clarification
or to a sports physician or physiotherapist if
additional guidance or supervision is required.

After the consultation, the sports advice is made
available for further review by the child and parent at
home. At the consultation, they are informed that
they will receive a notification via their patient portal
when the sports advice is available, and that they can
review and complement the advice within the
parent-child platform. This transition to the home
context is further explained in the next phase.
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7.4.3 Phase 6: Reviewing and
complementing the sports
advice at home

Consultation

Phase 2 Phase 3Phase 1 Phase 4 Phase 6

Questionnaire Sports advice

Pre consulation After consultation

§7.3 §7.4

Phase 5 Phase 7 Phase 8

The sixth phase of the final design takes place in the
home context, where parents and children review
and complement the sports advice after the
consultation.
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Scenario and interface illustration

After the sports advice form has been finalized by the cardiologist and
sent to the child parent platform, parents and children receive a
notification in the patient portal informing them that the sports advice is
available.

Through this notification, they are directed to a message page explaining
that the sports advice can be accessed and complemented via the
parent-child platform, including a button that guides them to the
platform.

148 Source: Mockup Hunt, edited by author
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Although both parents and children can access the platform, the following scenario
and interface illustration are shown from the parent’s perspective.

Within the parent-child platform, parents and children can review the
sports advice.

Source: Mockup Hunt, edited by author



Parents and children can add contextual information intended for the
sports environment, such as clarifications, practical agreements, or
contact details. They can also decide which information they want to be  
be visible in the version intended for the sports environment.

For example explanation of medication use Contextual information, for example
factors that may trigger symptoms
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Who can review and complement the sports
advice?
Parents and children each have individual logins for
the platform. They can decide whether the sports
advice is reviewed and complemented by the
parent, the child, or together. This flexibility
accommodates differences in the child’s age, level
of autonomy, and personal preferences. 

Editing and complementing the sports advice
The parent child platform allows parents and
children to view the sports advice form and add or
adjust information intended for the sports
environment.
Parents and children can add context-specific
information to the sports advice that has been
completed by the healthcare professional. This
allows them to clarify how the medical
recommendations apply in their daily sports
practice. An example of this integration of
information is shown in Figure 41, where medical
input, contextual clarification by child or parent,
and automatically generated explanations are
combined within one section of the sports advice
form.

The platform also includes dedicated sections that
are specifically intended for input from parents and
children, such as Alignment and agreements for the
sports practice and Contact in case of emergencies,
doubts, or questions. Within these sections, parents
and children can add practical agreements,
preferences for sports guidance, and relevant
contact details.

While the medical and sport-specific
recommendations themselves cannot be modified,
parents and children can decide which parts of the
sports advice are visible in the version shared with
sports coaches.

Figure 41: Example of a sports advice form section showing the combination of clinical input, contextual information by
parents or children, and automatically generated explanation blocks tailored to child-specific medical data for non-
medical stakeholders

Input from healthcare
professional and
electronic patient record

Automatically generated
explanation blocks tailored
to child-specific medical
data for non-medical
stakeholders

Contextual clarification
added by the parent 
(or child)

This selective visibility supports privacy, gives
parents and children control over what information
is shared and with whom, and allows families to
tailor the information transfer to the needs of the
specific sports context.

This directly addresses the design requirement that
parents remain central actors in the communication
chain, with control over which stakeholders receive
which information about their child’s condition and
sports participation.
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Limiting parental input in sport-specific
recommendations
Parents and children are intentionally not able to
add or modify content in the sport-specific
recommendation sections of the document. These
sections are completed exclusively by the
cardiologist and supplemented with accessible
explanations for the sports environment.

This design decision is based on insights from
interviews and literature, which showed that
parents sometimes tend to be extra cautious when
it comes to sports participation of their child. When
a cardiologist indicates that a child can safely
participate in sports, possible additional cautious
comments from parents could unintentionally
create mixed messages for sports coaches and lead
to unnecessary restrictions in practice.

By ensuring that sport-specific recommendations
originate solely from the cardiologist, the design
provides clear, consistent, and medically grounded
guidance towards the sports environment.
However, parental input is intentionally used in
other parts of the document, such as providing
contextual information, practical agreements, and
contact details, where this input adds value without
affecting the clarity of the medical advice.

Ownership and management of the parent-child
platform
The parent-child platform is designed as a
standalone system. Parents and children do not
have access to HiX, which is used by healthcare
professionals to complete the medical part of the
sports advice. Although it would be possible in
theory to add a function for parents and children to
edit the sports advice within existing patient apps,
this would require significant modifications to those
apps. In addition, hospitals use different patient
apps, which means that a new function would need
to be developed and maintained separately for each
app.

For this reason, a standalone platform was chosen
that can be used independently of hospital-specific
patient apps. The platform provides a simple and
accessible way to supplement the sports advice
without requiring parents and children to edit PDF
files themselves, use software they may not be
familiar with, or exchange separate documents. 
Ownership and operational management of this
platform is not defined within this graduation
project, but could be assigned to an external
organization. 

The medical content of the sports advice is created
and validated within the hospital and exported from
HiX as a completed document. Within the parent-
child platform, this medical content is read-only and
cannot be modified. The platform is used only to
facilitate parents and children in reviewing the
sports advice, adding contextual information, and
preparing the document for sharing with the sports
environment.
Due to the sensitive nature of the information
available on the platform, it is assumed that strict
requirements for data security and privacy are met.
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7.4.4 Phase 7: Sharing the
sports advice with the sports
environment

Consultation

Phase 2 Phase 3Phase 1 Phase 4 Phase 6

Questionnaire Sports advice

Pre consulation After consultation

§7.3 §7.4

Phase 5 Phase 7 Phase 8
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The seventh phase takes place at home or at the
sports club between the child, parent, and sports
coach.



Within the parent-child platform, parents and children can manually
keep track of which version of the sports advice has been shared with
which sports coach.

Scenario and interface illustration

Parents and children can store multiple versions of the sports advice and
share these with sports coaches via existing communication channels.

154 Source: Mockup Hunt, edited by author



Multiple stored versions of sports advice
The platform allows parents and children to store
multiple versions of the sports advice. This enables
them to maintain control over which information is
shared with which sports coach, particularly when a
child participates in multiple sports. Parents and
children can choose to hide certain information for
one coach, while retaining it for another, depending
on the context and relevance.

Tips before sharing the sports advice
The platform provides parents with guidance on
sharing the sports advice. These tips address how
the advice could be shared, digitally or in printed
form, how it should be used in practice, and raises
awareness among parents about what information
they share and with whom. It also includes a
suggestion for privacy-supporting measures, such
as adding a password to the document.

Overview of shared sports advice
The platform also includes an overview of which
version of the sports advice has been shared with
which sports coach at what moment. Parents and
children can manually maintain this overview within
the platform to support oversight across different
sports contexts. This design decision was informed
by interview findings indicating that parents and
children are not always aware of what information
has been shared and with whom.

Timing and frequency of sharing
The platform does not automatically track when a
child starts a new sport or enters a new school year.
Responsibility for deciding when and how often the
sports advice is shared therefore remains with
parents and children. After each medical
consultation, an updated sports advice document is
sent by the cardiologist, which may or may not
differ from the previous version. Parents and
children can then decide whether this updated
advice needs to be shared again.
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Figure 42: Sharing the sports advice with the sports environment via existing communication channels
(when shared digitally)



7.4.5 Phase 8: Applying the
sports advice in practice

Consultation

Phase 2 Phase 3Phase 1 Phase 4 Phase 6

Questionnaire Sports advice

Pre consulation After consultation

§7.3 §7.4

Phase 5 Phase 7 Phase 8

The final phase of the concept is the practical
application of the sports advice by the sports coach.
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Scenario

The sports coach could use the sports advice to prepare activities and
make informed decisions in practice.
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Preparation of the sports lesson using the sports advice. Referring to the sports advice during the lesson when uncertainties arise, for example
about what is allowed or how to recognize warning signs.



Full presentation of the sports advice
In contrast to the summary of the questionnaire
results for the cardiologist, which is presented as
concisely as possible, the sports advice for sports
coaches shows all sections fully. This is shown in
Figure 43. This includes both the selected and non-
selected answer options, including situations in
which activities are allowed or when a child has no
restrictions at all.
This design choice was made deliberately to prevent
sports coaches from having to interpret or infer
what is or is not recommended based on missing
information. By explicitly stating what a child is
allowed to do, as well as which alternative
recommendations a cardiologist could have given
but did not select, the design helps prevent sports
coaches from acting based on assumptions or on
experiences with other children with CHD who do
have restrictions.

Explanation of terms
Bridging the gap between the medical and sports
domains in terms of information and understanding
was an important element in this design project.
Interviews showed that sports coaches do not
expect detailed instructions, but do need general,
understandable information that helps them assess
situations. For this reason, additional explanations
were provided for specific terms used in the sports
advice, as illustrated in Figure 43.
By providing context and clarification for certain
terms, they can become meaningful for sports
coaches and clarify why certain activities are or are
not appropriate for the child. Based on this
information, combined with their own expertise and
experience, sports coaches can make informed
decisions. This allows them to retain their
professional autonomy to adapt activities within
their own lesson preparation, while being able to
make choices with more confidence.
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Figure 43: Pages of the sports advice PDF, including selected and non-selected options, and contextual
explanations of medical and sports-related terms.
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8Validation &
evaluation

This chapter describes the validation and evaluation of two components of the final
concept. The sports advice and the parent-child portal were tested with users to
assess their comprehensibility and applicability in practice.



8.1 Evaluation scope

This chapter describes the evaluation of two
selected components of the final design. The
evaluation focuses on assessing the
comprehensibility and practical applicability of the
concept. Given the limited duration of this
graduation project and the dependence on external
stakeholders, a deliberate scope was defined for
what parts of the final design were and were not
included in tests with stakeholders.
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Within the scope of the evaluation

The evaluation focuses on two components of
the concept that could realistically be tested
with representative users within the available
time and resources:

The sports advice in practice (sports coach
test)
This component is evaluated to examine
whether sports coaches understand the sports
advice document, whether they perceive the
information as relevant and useful, and
whether it provides sufficient guidance to
support children with CHD in an appropriate
manner during sports activities.

Usability of the parent-child sports advice
portal
The usability of the parent-child portal is tested
to assess whether users understand how the
portal works, which actions they can perform,
and how they can supplement, adjust, and
share the sports advice with the sports coach. 

Outside the scope of the evaluation

Not all components of the concept could be
tested within this graduation project. The
following components fall outside the scope of
this evaluation:

Comprehensibility of the questionnaire for
children
Testing the questionnaire with children
themselves was ultimately not feasible within
the project period. However, during an earlier
co-creation/feedback session, expert feedback
from cardiologists was used to make the
wording of the questions as child-friendly as
possible. However, the questionnaire was not
tested with the final user group.

Integration and interaction within the
electronic patient record (HiX)
The presentation of the questionnaire results,
the completion of the sports advice by the
healthcare professional and the associated
ease of use and required time, depend in
practice on the configuration options within
HiX.  However, access to HiX and the technical
implementation are outside the scope of this
graduation project, so this part has not been
evaluated as an usability test. However, the
content of the sports advice has been tested
on a paper version in a co-creation/feedback
session with cardiologists, looking at usability,
clinical relevance, and feasibility. Based on this
session, the sports advice has already
undergone an iteration.



8.2 Sports advice in practice

The goal of this test is to investigate whether the
sports advice document for sports coaches is
understandable, relevant, and applicable in the
sports practice. The test focuses on how sports
coaches interpret the information in the sports
advice, whether the explanations of terms are clear,
and whether the document provides sufficient
guidance to appropriately guide children with CHD
during sports activities.
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8.2.1 Goal

Participants
The test was conducted with two sports coaches
who have experience in supervising children in a
sports context, but no experience with children with
CHD. These participants could be future
representative end users of the sports advice
document.

Materials
During the test, the participants were shown a
sports advice form that had been partially filled in
as an example. Some fields had been filled in based
on a fictional case, for example the medical part,
while the actual sports advice had been left blank.
The sports advice did not contain any detailed
medical sport-related recommendations. This
choice was made deliberately to prevent the
evaluation from focusing too much on the medical
content rather than on comprehensibility and
interpretation by sports coaches.

8.2.2 Method

Session procedure
The participants were given a brief explanation of
the purpose of the test and it was explicitly stated
that the sports advice form did not represent a real
medical case, but was intended to examine how
they would interpret and apply the information in
practice.

The sports coaches were shown the sports advice
document and were free to browse through it. They
were asked to share their first impressions,
including what they thought the purpose of the
document was and how they would approach the
document when reading it.

Then there was zoomed in on specific parts of the
sports advice, such as certain terms that were
explained and the possible response options given
by the cardiologist, such as allowed, only under
certain conditions, and avoid. Participants were
asked how they would interpret these terms and
how they would influence their actions during
sports activities.

Using a short example situation focused on one
specific part of the sports advice, it was discussed
how the sports coaches would apply the advice
during a training session. They were asked whether
they felt sufficiently supported by the document to
make comfortable choices about appropriate sports
activities.

Finally, participants were asked whether they felt
any information was missing, whether they found
any parts unclear, if they knew what to do in case of
doubt or emergency, and to what extent the sports
advice gave them confidence and guidance in
coaching children with CHD.

The results of the test with the sports coaches were
analyzed qualitatively based on observations and
verbal responses from participants during the test
sessions. During the sessions, the participants were
asked to think aloud in order to gain insight into
their interpretations and motivations. These were
noted down on paper.

The insights were used to create recommendations
for the sports advice form.

8.2.3 Analysis

Figure 44: Testing the sports advice form with a sports
coach



One sports coach specifically mentioned the
explanation of the medication example about
enalapril as helpful, but also indicated that she
would prefer a more explicit explanation of what
the use of this medication means for sports
participation.

The explanations of the sport related terms were
also experienced as valuable. Both participants
indicated that they were not familiar with all of the
terms used, but found the explanations clear and
understandable. As one participant stated:
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Alignment with parent and child, additional
information and points for improvement
After reviewing the document, one sports coach
could not identify any missing elements. However,
he indicated that it could be a valuable addition to
include a section about how open the sports coach
may be towards peers of the child, taking into
account the child’s preferences.

The other sports coach indicated that it would be
important for her to know whether a child is
anxious or not, as this would determine how
intensively she monitors the child during and after
sports activities and allows her to take this into
account.

One sports coach noted that it could be confusing if
a checkbox option with an accompanying
explanation is selected in the sports advice, but the
explanation itself is not filled in.

Regarding the section on heart rate zones, the other
sports coach indicated that it was not yet fully clear
how this should be monitored in practice. She
needed more concrete guidance, for example on
how she can monitor the heart rate and how to
determine whether it is too high.

Comprehensibility and purpose of the sports advice
Both sports coaches indicated that the purpose of
the sports advice was clear. After reading the
document, they understood what to take into
account during sports classes when a child with
CHD participates. In addition, it was clear to both
participants who they could contact in case of
questions or doubt.

The division of roles and responsibilities was also
experienced as clear. One sports coach indicated
that she appreciated that the information was
provided in a “ready-to-use” manner and that it was
explicitly stated when parents and/or the child
would contact the sports coach themselves. The
other sports coach confirmed this and indicated
that this clarity was helpful and prevented
uncertainty about who should take the initiative.

Interpretation of medical information and explained
terms
In the sports advice form used during the test, an
example explanation from a medical professional
was included. This example illustrated the type of
information that could be shared with sports
coaches and was based on guidance in the
explanation field for cardiologists when filling in the
sports advice in HiX: “Optional explanation for
sports coach (points of attention and medical
background)”. During the think-aloud process, both
participants indicated that they appreciated
knowing whether the heart defect had been treated
or not, as was described in this specific example.

 “De wat en waarom zijn duidelijk.”

Practical applicability and guidance
The checkbox options “allowed", ”only under
conditions”, and “avoid” were interpreted as
sufficiently clear by both participants. One
participant indicated that he would interpret “only
under conditions” as being extra alert during the
activity and monitoring the child more closely, but
not necessarily restricting the activity.

Both sports coaches indicated that the sports
advice provided them with guidance in supporting
children with CHD. One sports coach described the
added value as follows:

“Als je alleen weet dat een kind een
aangeboren hartafwijking heeft, ben je al
snel extra voorzichtig. Met dit document
wordt duidelijker wat wel en niet kan.”

8.2.4 Results
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Layout and presentation
Both sports coaches indicated that the table of
contents helped them understand the structure of
the document. The use of color coding per chapter
was also mentioned as supportive.

When asked whether more visual support would be
desirable, both participants indicated that they did
not feel a need for this. One sports coach stated
that additional visuals could be distracting and that
the current document was experienced as clear and
concise.

Finally, one sports coach indicated that she would
probably print the last two pages of the document
with signals and contact details, and keep them
close at hand. She suggested adding a brief
summary of key information about the child on this
page, such as the specific heart defect, so that this
information would be immediately available in case
of an acute emergency.

8.2.5 Recommendations
Impact of medication on sports participation
When medication is used, it would be helpful for
sports coaches when the impact of the specific
medication on sports is explained. This could be
incorporated into the development of standardized
explanatory texts for medication that is commonly
prescribed to children with CHD, so that these can
be automatically generated within the sports advice
form.

Mandatory explanation for specific response options
To prevent confusion among sports coaches when
an explanatory text field remains empty while an
explanation is expected, it is recommended, if
technically feasible, to link a mandatory field within
HiX to specific response options. This ensures that
relevant explanations are provided by the
cardiologist.

Figure 45: Current and proposed sports advice section in HiX showing added guidance for cardiologists on heart
rate zones

Practical monitoring of heart rate zones
For the section on heart rate zones, it is
recommended to more explicitly describe how
sports coaches can monitor this in practice. This can
be supported by a guiding prompt for cardiologists
in HiX, specifying the practical information sports
coaches require. An example is shown in Figure 45.



165

Figure 46: Recommendation for an additional section with key child information on the final page of the sports
advice

Alignment and agreements with parent and child
As an addition to the section Alignment and
agreements with parents and child, it is
recommended to record how open the sports coach
may be towards peers and whether the child
experiences anxiety during sports activities. This
information can help sports coaches better tailor
their guidance to the child’s needs.

GEGEVENS VOOR NOODSITUATIES

Naam kind

Diagnose

Behandeld?

Medicatie

Sam de Vries

Coarctatio aortae

Ja, operatie

Enalapril

Emergency information summary on printed pages
It is recommended to add a summary or extra
information block that includes essential
information such as the specific CHD of the child, to
ensure that critical information is immediately
available in case of an emergency. For example on  
the emergency and contact pages, as these pages
are likely to be printed and kept close at hand by
sports coaches. A proposal is illustrated in Figure
46.Example questions that could be added could be:

Zijn klasgenoten of teamgenoten momenteel op
de hoogte van de hartafwijking van het kind?
Vind het kind het prettig als klasgenoten of
teamgenoten hiervan op de hoogte zijn?
Wat is voor het kind prettig dat de sportcoach
eventueel richting de groep kan zeggen als het
tijdens sport even moet stoppen of aangepast
meedoet?
Ervaart het kind weleens spanning of angst
tijdens sport- of gymlessen?



8.3 Parent-child sports advice portal

As described in the evaluation scope in Chapter 8.1,
the usability of the parent-child portal was tested to
assess whether users understand how the portal
works, which actions they can perform, and how
they can supplement, adjust, and share the sports
advice with the sports coach. The focus was on the
clarity of the interface, the provided information,
and the ease of completing the pages. It also
included a short evaluation of the completion of the
additional pages related to alignment and
agreements in the sports practice and contact
information for situations involving emergencies,
doubts, or questions. 
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Participants
The test was conducted with two participants who
were not parents of children with CHD and were
therefore not fully representative of the platform’s
final target group (in addition to the children
themselves). Nevertheless, their input was
considered valuable for this usability test, as the
evaluation primarily focused on the
comprehensibility of the interface, the logic of the
interaction steps, and the ease of completing the
pages, rather than on CHD-specific content or  
experiences.

Materials
Participants were shown the parent-child portal on
a computer. The portal was not an interactive or
functional prototype, but consisted of a series of
interface slides. During the test, participants
indicated where they would click or which action
they expected to be able to perform. 

8.3.2 Method

Based on these indications, the researcher
manually navigated to the corresponding follow-up
interface screens to simulate the interaction.

Session procedure
Before the test, participants were given a brief
explanation of the purpose of the session. They
were then given the task of navigating from the
notification about the available sports advice in the
patient portal to the sports advice itself, and to
modify and share it with a sports coach. They were
also asked to review the additional pages related to
alignment and agreements in the sports practice
and contact information, and asked to indicate
whether they understood these sections.

The test examined whether participants
understood:

where they could find the sports advice
how they could complete, save, and share the
sports advice
where they encountered difficulties and why
whether they understood that selective sharing
of information was possible, and the reason for
this
why and how multiple versions of the sports
advice could be created and shared with
different sports coaches
the content of the additional pages related to
alignment and agreements in the sports practice

The results were analyzed qualitatively based on
observations and verbal responses from
participants during the test sessions. As with the
evaluation of the sports advice form, participants
were asked to think aloud during this test in order
to gain insight into their interpretations and
motivations. These insights were documented on
paper.

The insights were used to create recommendations
for the parent-child portal.

8.3.3 Analysis

Core functionalities are clear and easy to use
Both participants were able to complete, save, and
share the sports advice without any problems. The
core functionalities of the platform were clear.

Unclear editability of checkboxes
Itt was not immediately clear to one participant that
the checkboxes within the section “Alignment and
agreements with parent and child” could still be
completed. These boxes were left unchecked
because this section is not completed by the
cardiologist but by the parent and child. But for the
participant, it was insufficiently clear that these
fields were still editable.

8.3.4 Results

8.3.1 Goal
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Understanding of selective sharing and multiple
versions
Although the participants were not parents of
children with CHD and therefore not fully
representative of the end-user group, they did
understand the purpose and added value of
selectively sharing information. They also
recognized the usefulness of being able to create
multiple versions of the sports advice to share with
different sports coaches.

Need for an editable base document
Both participants indicated that it would be
desirable that after completing an initial sports
advice, a pre-filled base document would remain
available. This would allow only specific information
to be adjusted or hidden when creating a new
version for another sports coach, rather than
having to complete the entire document again.

Read-only view when logging in
One participant indicated that it would be
preferable to first see a read-only version of the
sports advice after logging in, before switching to
edit mode.

Shared sports advice overview not standing out
The function “Overview of shared sports advice” was
not immediately noticed by either participant. This
page was only viewed after it was pointed out by
the researcher. While the function was considered
useful, it did not stand out sufficiently within the
platform.

Unclarity about active and previous versions
Finally, one participant indicated that it was unclear
which version of the sports advice is displayed in
the sharing interface, and whether previously
shared or older versions of the sports advice can
still be viewed.

The additional pages related to alignment and
agreements in the sports practice and contact
information for situations involving emergencies,
doubts, or questions were reviewed by the
participants and were generally understood.
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Based on the feedback gathered during the test, the
following design recommendations are formulated,
some of which are supported by visualizations.

Clarify the editability of input fields
To reduce uncertainty about the editability of the
checkboxes, it is recommended to make them  
visually identical to other editable input fields, for
example by making them white. This would make it
clearer that these fields can still be filled in. This is
shown in Figure 47.

Support reuse with a base version
Another recommendation is to allow a base
document to be saved after the first sports advice
has been edited by the parent and child. Multiple
versions can then be generated from this basic
document, with specific information hidden or
modified for each sports coach. This reduces
repetitive data entry and is more user-friendly.

8.3.5 Recommendations

Figure 47: The top question shows the original, the answer options below include the recommended changes
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Read-only view after login
Another recommendation is to first show a non-
editable read-only mode of the sports advice after
logging in, after which users can go to the edit
mode themselves via the navigation menu on the
left.

Figure 48: Link to the “Overview of shared sports advice” on the sports advice
sharing page.

Figure 49:  Addition of an archive to the platform, to allow viewing previously
created sports advice documents.

Version history
As an additional recommendation, an archive
function could be added in which previously created
and shared sports advice documents are stored and
can be easily retrieved. This is illustrated in Figure
49.

Improve visibility of the shared sports advice overview
To make the function “Overview of shared sports
advice” more visible, it is recommended to explicitly
refer to this option on the page where the sports
advice is shared. This is illustrated in Figure 48.
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9Discussion &
conclusion

This chapter reflects on the previously defined requirements and evaluates how
they are addressed in the final design. It discusses research limitations and the
feasibility, viability and desirability of the concept and concludes with
recommendations for future research and development, followed by a final
conclusion.



172

9.1 Requirement evaluation

This section provides an overview of the defined
requirements as described in Chapter 4.3 and
shows how well the final design meets each
requirement using color coding. This is visualized in
Tables 2-6.

The evaluation shows that most requirements from
the different stakeholder groups have been
addressed within the final design. Some
requirements are directly translated into concrete
design elements, such as implementation in the
questionnaire, the parent-child platform, or the
sports advice form. Other requirements are
supported more indirectly through the interaction
and coherence between different components of
the concept, or through the overall design
approach, instead of through one specific
component. This distinction is indicated by icons in
the tables.

Status of the requirement

Legend

Implemented in or supported by the sports advice form

Implemented in or supported by the questionnaire

Icons

Partially addressed

Addressed within the design

Implemented in or supported by the parent-child platform

Supported through the overall design approach and
communication flow, instead of through a single specific
component

A number of requirements are only partially met or
fall outside the scope of this graduation project.
These requirements are discussed further in the
Recommendations section.
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Children

Requirement Evaluation

The tool should actively involve children in conversation about
sports with their healthcare professionals.

The tool should create space for children to ask questions,
share experiences and express their goals, concerns and
interests related to sports participation.

The tool should help uncover potential support needs of the
child related to sport participation and make these visible to
healthcare professionals so they can offer appropriate
guidance or refer if needed.

The tool should support communication that focusses on
abilities and possibilities, rather than restrictions, to support
self-efficacy and participation.

The tool should help shift the focus towards what the child can
do, rather than on limitations.

The tool should support children in learning to recognize and
interpret bodily signals during physical activity.

The tool should support children in making clear agreements
about when and how to report symptoms or concerns during
sports lessons.

Table 2: Evaluation of requirements related to children
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Parents

Requirement Evaluation

The tool should provide insight into how current advice from
healthcare professionals relates to earlier advice.

The tool should help parents understand and assess what PA
levels are safe for their child.

The tool should provide relevant guidance on physical activity
and sports participation, tailored to families’ needs, regardless
of whether the child is currently participating in sports or not.

The tool should give parents control over which stakeholders
receive what information about their child’s condition and
sports participation.

The tool should help children and parents to communicate
their wishes and needs regarding sports participation to sports
coaches.

The tool should support parents in communicating advice
about sports participation accurately and consistently to
sports coaches.

Table 3: Evaluation of requirements related to parents
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Sports coaches

Requirement Evaluation

The tool should provide sports coaches with
background knowledge about CHD and its
implications for a child’s participation in sports
activities.

The tool should provide sports coaches with clear,
concise and practical information about what a
child can do safely during sports.

The tool should provide sports coaches with clear
insight into the wishes and needs of the child
(and parents) regarding sports participation,
supporting safe, inclusive and enjoyable
participation. 

The tool should ensure that the sport-related
information described above is available before
the sports class, enabling sports coaches to
prepare their training accordingly.

Sports coaches

Requirement Evaluation

The tool should support sports coaches in
identifying suitable activities and adaptations,
based on the sport-related information provided,
while allowing coaches to apply this within their
own training context.

The tool should provide clarity about what
symptoms or signals to pay attention to and what
actions to take if these occur.

The tool should clarify who coaches can contact in
case of questions, concerns or uncertainty.

Table 4: Evaluation of requirements related to sports coaches



Healthcare professionals

Requirement Evaluation

The tool should ensure that relevant information
and insights from parents and children are
available before the consultation, so that
healthcare professionals can prepare.

The tool should give healthcare professionals
insight into the child’s sports experiences, concerns
or limitations and home situation to offer
appropriate guidance or refer if needed.

The tool should provide healthcare professionals
with insight into how children and parents
interpret sports advice, enabling early
identification of misunderstandings and
supporting clarification of outdated, unclear or
incorrect assumptions.

The tool should support healthcare professionals in
giving personalized sports advice that reflects the
unique situation of each child with CHD and their
specific sports or activities.

The tool should help tailor sports advice to the
child's personal interests and preferences,
thereby increasing motivation and long-term
participation in sports.
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Healthcare professionals

Requirement Evaluation

The tool should support healthcare professionals in
providing clear, understandable and consistent
information about sports participation.

The tool should make it possible for healthcare
professionals to discuss sports participation
within the limited time available during
consultations.

The tool should provide a standardized structure
that helps cardiologists consistently discuss
sports participation during consultations and
reduces variability between them.

(Medical) information provided within or
referenced by the tool should be trustworthy and
originate from reliable, evidence-based sources
that healthcare professionals can confidently use
or refer to.

Table 5: Evaluation of requirements related to healthcare professionals



Cross-stakeholder

Requirement Evaluation

The tool should support a shared understanding
of safe participation among all stakeholders.

The tool should encourage collaboration between
cardiologists, parents, children and sports coaches
(and other stakeholders).

The tool should clearly indicate the roles and
responsibilities of children, parents, sports
coaches and healthcare professionals in supporting
safe sports participation, so that each stakeholder
knows what actions are expected from them.

The tool should support efficient transfer of
sport-related information between stakeholders.

Information should be transferable to multiple
stakeholders, such as different sports clubs and
schools.
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Cross-stakeholder

Requirement Evaluation

The tool should help prevent information loss by
ensuring that all stakeholders have access to
consistent, complete and up-to-date sports-
related information.

The tool should be updateable when changes
occur in the child’s medical status or sports advice.

The tool should make provided advice accessible
for later reference, to ensure families and sports
coaches can revisit information when needed.

The tool should be easy to use for all stakeholders.

The tool should protect the privacy of the child
by ensuring that personal information is only
accessible to authorized stakeholders.

Table 6: Evaluation of cross-stakeholder requirements
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9.2 Limitations

This graduation project had a number of limitations
that may have influenced the outcomes of the final
design. Time constraints and available resources
played an important role in determining the scope
of the research and evaluation.

Limited sample size and representativeness in
interviews
The interview phase included interviews with
healthcare professionals, sports coaches, parents,
and children. Although these interviews provided
valuable qualitative insights, the sample size was
relatively limited, which may have affected the
generalizability of the findings.

Only three sports coaches were interviewed,
representing different subgroups (sports clubs,
primary school, and secondary school), but each
subgroup was represented by only one person. As a
result, several design decisions and input for the
sports advice form were based on individual
perspectives. This became clear during the
evaluation of the sports advice form, when two
additional sports coaches suggested further
additions.

Similarly, three parents and two children were
interviewed. Although their experiences provided
meaningful input, this group was too small to be
representative of the broader population of
children with different types of CHDs and their
families.

Limited diversity within the participant group
All children interviewed participated in multiple
sports activities or were members of sports clubs.
As a result, the perspectives of children with CHD
who do not participate in sports, or experience
significant anxiety, or face other barriers were
underrepresented. Although these perspectives
were considered during the design process based
on insights from the literature, they were less
prominently reflected in the interview data.

Also, in interviews, healthcare professionals
mentioned language barriers and cultural
differences as factors that may influence how
sports advice is interpreted and discussed. These
aspects were not explored within this project, and
their impact on the usability and effectiveness of
the tool for families with diverse language or
cultural backgrounds remains unclear.

Scope and testing limitations of the design
Due to limited time and resources, not all
components of the final design could be evaluated.
Integration and interaction within the electronic
patient record and patient portal, including
completing the questionnaire and generating sports
advice by cardiologists in HiX, was beyond the scope
of this project.

Furthermore, the comprehensibility of the
questionnaire was not tested with children
themselves. The questionnaire was designed to be
broadly applicable within the target group of 6 to 16
year olds and assumed support from parents for
younger children. But there was no age-specific
evaluation conducted to assess whether the
wording, structure, or length of the questionnaire is
equally suitable for younger and older children.

Limited in context and long-term validation
The sports advice was tested with two sports
coaches using scenarios and discussions, rather
than in a real sports environment. Although the
participants indicated that the document was clear
and useful, it remains unknown how the sports
advice would be used during actual training
sessions or PE classes. The long-term effects and
the extent to which the sports advice contributes to
a more inclusive sports environment for children
with CHD in practice were not evaluated.

Furthermore, the sports advice was tested in paper
form. Although digital use is also a realistic
scenario, its usability in a digital context was not
evaluated.

In addition, the final design primarily focuses on
children who already participate in sports. Reasons
for no participation of sports are explored in the
questionnaire, but it is not examined how the
sports advice should be applied when a child does
not engage in sports or which follow-up steps
should be taken. These decisions are left to the
current practice of the cardiologist.

Also, the assumed role of a nurse specialist in
supporting the cardiologist with the analysis of
questionnaire results and preparation of the sports
advice was not explored in detail. The feasibility of
embedding this role within existing clinical
workflows and time constraints remains unclear.
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9.3 Feasibility, viability & desirability

From a technical point of view, integrating certain
aspects within HiX seems feasible, based on existing
functionalities. Existing questionnaires are already
distributed via HiX and completed via linked patient
portals, which suggests that the questionnaire part
of this tool can be integrated in a similar way. In
addition, HiX supports the automatic completion of
templates with patient data, such as medical history
and medication, as well as the generation of PDF
documents, for example for letters to general
practitioners. This indicates that it is technically
feasible to link relevant patient data to a template
for sports advice and generate a PDF within HiX.

The concept is designed to fit within existing
systems and workflows, yet its full feasibility
depends on a number of conditions. These include
the ability to automatically add explanatory texts to
the sports advice form based on selected answer
options provided by the cardiologist and the secure
transfer of the generated sports advice to the
parent-child platform. Due to limitations in time,
resources and the scope of the project, these
aspects were not technically explored and therefore
remain assumptions and need further validation. 

For future research, it is recommended to test these
assumptions in collaboration with technical HiX
specialists, particularly with regard to content
generation based on completed fields and
document exchange with external systems.

Based on a co-creation and feedback session with
cardiologists it became clear that for the tool to be
feasible in practice, it needs to align with existing
workflows. Therefore, the decision was made to
integrate core components of the concept, the
questionnaire and the sports advice, within HiX
instead developing a separate platform for
healthcare professionals. This decision supports
adoption of the concept within the clinical context.

9.3.1 Feasibility

In order for the concept to be viable in the long
term, several conditions must be met. An important
condition is the availability of a parent-child
platform that allows parents and children to view
and supplement the sports advice and selectively
share information. For the long-term use of this
platform, an organization is needed that is
responsible for the management, further
development, and secure storage of personal data
and medical information. This organizational
responsibility has not been determined within this
graduation project, but the concept has been
designed on the assumption that this responsibility
can be assigned to a suitable (healthcare)
organization or other external party.

Another essential condition for viability is alignment
with existing clinical workflows. The preparation
and discussion of the questionnaire and sports
advice should fit within the limited time available
during consultations, without leading to an
increased workload for cardiologists. The concept
has been deliberately designed with this in mind,
for example by structuring and summarizing
questionnaire results and providing a fixed and
clear structure for completing the sports advice.
However, the actual efficiency of this workflow
depends on integration within HiX and can only be
fully assessed when this integration has been
realized.

Long-term viability of the concept also depends on
the distribution of the workload in practice. The
assumed role of a nurse specialist in supporting the
analysis of questionnaire results and preparing
sports advice could contribute to a more
sustainable distribution of work. 

9.3.2 ViabilityThis section evaluates the concept in terms of
feasibility, viability, and desirability, 

Feasibility

Viability Desirability

Can it be
done?

Does it address
the users’ values

and needs?

Will it survive
on a longer

term? 
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The concept adds value by supporting more
consistent and in-depth discussions of sports
participation during consultations. While healthcare
professionals indicated that sports participation is
usually addressed in every consultation, the depth
of these discussions often varies, depending on
factors such as time constraints. By providing
structured, pre-collected contextual information,
the concept enables healthcare professionals to
focus the discussion when relevant.

For sports coaches, desirability mainly lies in clear
and accessible transfer of information. Interviews
showed that sports coaches need clear, concise,
and practical information about what a child can
safely do during sports, with the information being
delivered to them proactively. The sports advice is
therefore deliberately designed as a passive
supporting document that facilitates understanding,
while maintaining the professional freedom of the
coach to organize and adapt their lessons. This
approach was positively received during the
evaluation with sports coaches. By providing
relevant context in this way, coaches are better
prepared to plan their activities and make decisions
with greater confidence, thereby supporting
inclusive sports participation for children with CHD.

For parents and children, the desirability of the tool
is more situational. In cases where children
participate in sports without difficulties and parents
do not feel the need to actively inform sports
coaches, the necessity of using the tool is limited. In
other situations, such as when a child requires
additional support, parents and children feel
uncertain about sports participation or assistance is
needed in communicating with sports coaches, the
tool offers clear added value.

9.3.3 Desirability

However, this role has not been further investigated
within this graduation project, so its practical
applicability within existing clinical workflows is still
uncertain. Further development and validation of
this role is therefore an important condition for the
sustainable application of the concept in clinical
practice.

The concept supports an explicit division of roles
between healthcare professionals, parents,
children, and sports coaches. In contrast to many
existing tools and initiatives, in which
responsibilities between stakeholders are often
unclear or which function as standalone
information solutions, this concept is designed as a
connecting element between multiple stakeholders
within healthcare, home, and sports contexts. This
clarity in roles and responsibilities supports the use
of the concept within existing tasks and workflows.

Through this combination of system integration and
role-specific use with clearly defined
responsibilities, this concept explores a new route
to make this type of communication tool viable
within existing healthcare and sports contexts. It
suggests that long-term use of the concept in
practice is possible, provided that the identified
conditions are addressed in future research.

The design accommodates this variation by giving
parents and children control over whether, what,
how, and with whom information is shared. This
aligns with parents’ need to retain control over
communication. It supports parents’ need to
manage information sharing in a way that fits the
specific context, without feeling pressured to
disclose information they consider personal or
unnecessary. 

Several design choices were deliberately made to
increase acceptance of the concept. The sports
advice is designed as a structured, form-based
document that aligns with existing medical
documentation practices. In addition, a clear
distinction is made between information provided
by healthcare professionals and information added
by parents and children. This prevents uncertainty
about responsibilities and contributes to a clear and
accessible user experience for all stakeholders. By
allowing the sports advice to be shared through
existing communication channels with sports
coaches, this further supports adoption by sports
coaches.

In summary, the concept is likely desirable for the
involved stakeholders because it responds to their
need for clarity, structure, and control in
communication about sports participation. The
design supports this by collecting sports-related
information and translating it into concrete,
context-specific sports advice that is subsequently
distributed to the relevant stakeholders. By making
roles and responsibilities explicit and tailoring
information to the context in which healthcare
professionals, sports coaches, parents, and children
interact, the concept aligns with existing roles and
expectations. As a result, it provides greater
consistency and guidance in supporting sports
participation for children with CHD.

For healthcare professionals, the concept addresses
the lack of structure and guidance when discussing
sports participation during consultations. In
interviews, healthcare professionals indicated that
they are open to using a supportive tool for
providing sports advice, provided that it fits within
existing workflows and does not add an additional
administrative burden.
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9.4 Recommendations

This would allow sports coaches to interact with the
document more realistically and may reveal
additional usability issues or information needs.

Another recommendation is to evaluate additional
components of the design that were outside the
scope of this project, such as the completion of the
sports advice by cardiologists within HiX and the
technical integration and document generation
process of the questionnaire and sports advice. In
addition, testing the comprehensibility of the
questionnaire with children is recommended. 

Finally, further research could explore the role of
nurse specialists in supporting the use of the tool in
practice and assess how this role could be
integrated within existing clinical workflows.

A recommendation is to involve additional
healthcare professionals, such as physical
therapists or sports physicians, in the process to
provide more targeted guidance and follow-up
when needed. 

The tool should provide insight into how current advice
from healthcare professionals relates to earlier advice.
The tool does not explicitly support reflection on
changes in advice over time, parents and children
are only able to see differences when the sports
advice is updated. Future development could
explore how healthcare professionals can more
explicitly address changes in sports advice during
consultations or provide guidance on how to
communicate these changes to parents and
children.

The tool should help parents understand and assess
what PA levels are safe for their child. 
While parental concerns can be identified through
the questionnaire, the tool currently focuses
primarily on communication towards sports
coaches. Future iterations could explore how the
tool might also better support parents’
understanding of safe physical activity levels, for
example through additional explanations for
parents or to explore ways in which they can get
tailored feedback or advice from healthcare
professionals.

To increase the reliability and generalizability of the
findings, future research could involve a larger and
more diverse group of stakeholders, including a
broader range of sports coaches and families. 

Future research could include families with diverse
language or cultural backgrounds, to explore how
the tool can better support these people and to
identify potential adaptations in communication or
content of the tool.

In addition, future development could explore how
the tool should be used when children do not
participate in sports or have specific help needs,
including referral pathways to the Esther Vergeer
Foundation, physical therapists or sports physicians
and how feedback could be communicated back to
the cardiologist. Or what role they can play in for
example the sports advice form.

Further evaluation could focus on testing the use of
the sports advice in real sports settings and over a
longer period of time to provide insights into its
practical impact on sports participation and
inclusivity for children with CHD.

Further evaluation could focus on testing the sports
advice in a digital format and using a fully
completed sports advice prepared by a cardiologist,
based on either a fictitious or real case.

9.4.1 Recommendations
based on limitations

A number of requirements identified in the
requirement evaluation were only partially
addressed within the scope of this graduation
project. The following recommendations provide an
overview of possible directions for further
development to better meet these requirements.

The tool should support children in learning to
recognize and interpret bodily signals during physical
activity.
While the tool supports the identification of
uncertainties or concerns through the
questionnaire, it does not actively support children
in learning to interpret bodily signals during sports. 

9.4.2 Recommendations
based on requirements

he following recommendations are proposed to
support future development, validation, and
implementation of the concept.
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(Medical) information provided within or referenced by
the tool should be trustworthy and originate from
reliable, evidence-based sources that healthcare
professionals can confidently use or refer to.
A recommendation is to develop a validated
knowledge base containing information on CHDs,
medication and sport-related terms to ensure
consistency and reliability of information generated
in the sports advice form.

The tool should support a shared understanding of
safe participation among all stakeholders.
The extent to which the tool contributes to a shared
understanding among stakeholders was not
evaluated within this project. It is recommended
that to test this with multiple stakeholders involved
in different contexts.

The tool should be easy to use for all stakeholders.
Usability testing was not conducted with all
stakeholder groups, particularly children and
healthcare professionals within HiX. Future
evaluations could include usability testing with all
stakeholders, preferably after full system
integration has been realized to ensure a realistic
assessment of use in practice.

The tool should provide sports coaches with clear
insight into the wishes and needs of the child (and
parents) regarding sports participation, supporting
safe, inclusive and enjoyable participation.
Although sports coaches indicated that the wishes
and needs of the child and parents were clear when
reviewing the sports advice, further evaluation in
real sports settings involving both children and
sports coaches is recommended to assess whether
this actually leads to safe, inclusive, and enjoyable
participation in practice.

The tool should support healthcare professionals in
giving personalized sports advice that reflects the
unique situation of each child with CHD and their
specific sports or activities.
The tool provides cardiologists with a structured
format for personalized sports advice, but it does
not take into account differences in experience or
confidence among healthcare professional to
provide recommendations for physical exercise.
Future research could explore which aspects of
sports advice healthcare professionals may find
challenging and how additional guidance or support
could be provided.

The tool should make it possible for healthcare
professionals to discuss sports participation within the
limited time available during consultations.
The integration within HiX was outside the scope of
this project, so the impact on consultation time
could not be evaluated. Future testing after
integration in HiX could assess whether the
questionnaire and sports advice support efficient
discussions about sports during consultations.
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9.5 Conclusion

This graduation project explored how
communication and understanding between
parents, sports coaches, healthcare professionals,
and children with CHD can be improved to enable
accessible and inclusive participation in organized
sports activities. The findings show that
communication about sports participation is often
fragmented, unclear, and inconsistent across
healthcare and sports contexts, which may lead to
uncertainty in how guidance about sports
participation is discussed, understood, and applied
in practice.

Improving communication and understanding
requires more than clearer information exchange
alone. This highlights the need for a shared and
structured approach that connects healthcare and
sports contexts, aligns with stakeholders’ roles and
responsibilities, and this way supports shared
understanding between the involved parties. When
communication is better structured and mutual
understanding is strengthened, stakeholders are
better supported in making decisions that
encourage sports participation for children with
CHD.

Based on the insights gathered during the project, a
communication concept was developed to illustrate
how such an approach could be supported in
practice, centered around a pre-consultation
questionnaire and a structured sports advice form.
Initial evaluation indicates that the concept
addresses the majority of identified stakeholder
requirements, but further evaluation is required to
assess its feasibility and viability within existing
healthcare and sports contexts.

Overall, this project provides a foundation for
future work towards supporting more inclusive
sports environments for children with CHD.
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Use of AI

ChatGPT was used during this graduation project to
support the writing process, including improving
clarity and structure, checking grammar and
spelling, providing feedback on style, and
translations. All substantive content and
conclusions remain the responsibility of the author.
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Appendix

The Appendix includes supporting materials referenced throughout this report.
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Appendix B: Elaboration of effective communication elements
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Appendix C: Interview guides

Introduction scripts
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Interview children
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Interview parents
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*The questions highlighted in purple were added after feedback from supervisors and insights from the interviews that had already been conducted.

Interview sports coaches/ PE teachers
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Interview healthcare professionals
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*The questions highlighted in purple were added after feedback from supervisors and insights from the interviews that had already been conducted.
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The following overview shows the specific sources
related to the journey statements in Chapter 4.1.
These include both literature sources and references
to evidence that is explained in more detail in
specific subsections of section 3.3 of the interview
results.

Appendix E: sources related to journey maps
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Possible emotions
*These emotions are possible and based

on insights from both literature and
interviews. Experiences vary between
individuals, not every stakeholder will

feel all of these emotions.

Stage Consult with pedriatic cardiologist

People involved Children with CHD Parents Pediatric cardiologist

Challenges/obstacles/
pain points

What barriers or difficulties are they
experiencing? What isn’t working well?

Uncertainty (Longmuir, 2021)
Feeling of being different (Longmuir, 2021)
Lack of knowledge about the impact of their condition (Longmuir,
2021)

*partly because they were not included in conversations between
their parents and healthcare providers.

Children may not recall having conversations with their doctor
about PA (Longmuir, 2021) (§3.3.2.1.B1)
PA conversations often perceived as restrictive rather than
empowering (Longmuir, 2021) (§3.3.2.3. C)
Feeling uncertain about their condition and what it means for
daily life (Longmuir, 2021)
Difficulty interpreting bodily signals and understanding
personal limits (§3.3.2.3.A) (Buchanan et al., 2023)

Difficulty translating general advice into practical, daily-life
decisions (Longmuir, 2021) (§3.3.2.3. C)
Advice often perceived as too general or vague (§3.3.2.1.B2)
(Longmuir, 2021)
Accumulating old advice over time → confusion about what still
applies (Longmuir, 2021)
Assumptions from clinicians about low activity levels may increase
parental doubt (Longmuir, 2021)
Need reassurance that physical activity is safe (§3.3.2.2.D)

Reassurance after the hospital check (§3.3.2.2.D)
Increased trust when professionals confirm that physical activity is
safe (§3.3.2.2.D)
Possible hesitation to ask questions if the consultation feels time-
pressured (§3.3.2.1.B2b)
Nervous feeling before a hospital visit (R-F3-P)

Time pressure during consultations (Williams, 2017; Longmuir, 2022)
(§3.3.2.1.B2b)
Little time to ask follow-up questions or discuss PA in depth
(§3.3.2.1.B2b)
Variation between cardiologists and available time determines how
extensively PA is discussed (§3.3.2.1.B2c)
Children who visit only once every few years may fall out of view
(§3.3.2.1.G)
Difficult to give specific PA advice without sufficient contextual
information, such as the current PA level of the child (§3.3.2.1.B2b)
Information provided based on assumptions by the cardiologist may
not match priorities of the child (Etnel et al., 2017) (§3.3.2.1.B2a)
Limited awareness of the relatively low risk of physical activity for most
children with CHD (Roston et al., 2013)
Limited knowledge of available PA resources or programmes for
children (Saxena et al., 2021)
Few referrals to physical therapists or other professionals, although
helpful. No guidelines for referral (§3.3.2.1.F)
Minimal referral to external information platforms for parents and
children (§3.3.2.1.I)

Possible emotions
*These emotions are possible and based

on insights from both literature and
interviews. Experiences vary between
individuals, not every stakeholder will

feel all of these emotions.

Stage Sports class

People involved Children with CHD Parents Sports coach/ PE teacher

Challenges/obstacles/
pain points

What barriers or difficulties are they
experiencing? What isn’t working well?

Feeling limited by symptoms or needing to pause when noticing
bodily signals (breathlessness, fatigue) (Chong et al, 2018)
(§3.3.2.3.A)
Worry or uncertainty about bodily signals (Buchanan et al., 2023)
(§3.3.2.3.A)
Feeling different or weaker than peers  (Buchanan et al., 2023)
(§3.3.2.3.B)
Feeling good when joining peers and not standing out (Longmuir,
2021) (§3.3.2.3.B)
Children who want to be active can be frustrated by parents
limiting their physical activity (Longmuir, 2021)

Physical symptoms may reduce full participation (Chong et al.,
2018) (§3.3.2.3.A)
Symptoms not always CHD-related (deconditioning / cardiac
anxiety) (Buchanan et al., 2023)
Early exhaustion lowering self-efficacy (Buchanan et al., 2023)
Lack of clear safety guidance → overexertion or avoidance
(§3.3.2.3.A)
Comparing performance with peers may lower perceived
competence (keeping up), which can affect participation (Buchanan
et al., 2023; Chong et al., 2023)
Fun with peers is a facilitator, not keeping up is a barrier
(Longmuir, 2021)
Negative social experiences (exclusion, judgement, feeling “less
capable”) reducing enjoyment & motivation (Buchanan et al., 2023;
Chong et al., 2023)

Feels fear and overprotection about the child's ability to participate
in sports (Longmuir, 2021; Saxena et al., 2023; Ong et al., 2011)
(§3.3.2.2.D)
Uncertainty about how to inform other people about their child's
condition (§3.3.2.4.B)
Doubts in making decisions, such as whether or not to allow certain
activities (Longmuir, 2021) (§3.3.2.2.D)

Uncertainty and lack of information lead to anxiety and fear of
exercise for people with CHD when making decisions about PA and
sports participation (Longmuir, 2021; Saxena et al., 2023)
(§3.3.2.4.B&C)
Uncertainty about how to respond to symptoms (§3.3.2.4.A3&C)

Lack of clarity about what is safe in sports environments (Saxena et
al., 2023) (§3.3.2.3.C)
Fear and overprotection leading to unnecessary restriction of
activities (Longmuir, 2021)
Uncertainty about bodily signals → fear of overexertion or stopping
unnecessarily (Buchanan et al., 2023) (§3.3.2.3.A)
Parental overprotection lowering their child’s PA self-efficacy
(Buchanan et al., 2023)
Tension between encouraging enjoyment, trusting their child’s
bodily signals, and ensuring safety during sports (§3.3.2.2.C)

Limited understanding of CHDs and what they mean for sports
participation (Longmuir, 2021; Saxena et al. 2023) (§3.3.2.4.B)
Lack of training or tools to confidently guide children with CHD
(Longmuir, 2021; Saxena et al. 2023) (§3.3.2.4.B)
Relying heavily on information from parents, which may be  incomplete,
inconsistent or unclear (§3.3.2.2.A1)
Lack of effective communication, between school/sportsclub, parents,
children and healthcare professionals (Saxena et al., 2023) (§3.3.2.2.A)
Lack of clear, written PA guidelines makes coaches uncomfortable to
include children with CHD in sports (Longmuir, 2021) (§3.3.2.4.D)
Uncertainty about responsibility and monitoring on symptoms
(§3.3.2.4.A3)
Focus on performance can unintentionally exclude or discourage
children with CHD (Longmuir, 2021)
Difficulty managing a full group of children while also monitoring and
supporting individual medical needs (§3.3.2.4.A3)
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Appendix F: Inspiring tools, platforms and initiatives 
Patiëntenvereniging voor Aangeboren
Hartafwijkingen
The website of the Patiëntenvereniging voor
Aangeboren Hartafwijkingen provides extensive
background information on different types of
congenital heart defects and what they mean for
daily life. It also offers practical advice on topics
such as school, sports, nutrition and psychological
wellbeing, and organises peer-support events and
information sessions for families.
(Patiëntenvereniging Aangeboren Hartafwijkingen,
2025).

Cyberpoli Hartenkinderen
Cyberpoli Hartenkinderen is an online platform for
children and adolescents with congenital or chronic
heart conditions. It provides accessible medical
information through animations and videos, as well
as interviews and personal stories from other young
people with CHD. The platform also offers the
option to ask questions directly to doctors and
other experts.
(Hartenkinderen | Cyberpoli, n.d.).

Waaier het samen op maat
The “Waaier het samen op maat” brochure from
Stichting Zorgeloos naar School is intended for all
children with a chronic physical condition in
mainstream education to inform and establish
agreements between the child, parent and school.
The brochure provides information about chronic
conditions in general, a checklist of discussion
points, tips and a list of additional resources.

Beter Dichtbij app
With the BeterDichtbij app, patients can securely
send messages to their healthcare providers, ask
questions, and read back information about their
treatment at any time.
(BeterDichtbij, 2025).

Hartpaspoort
The Hartpaspoort is developed for children with
CHD who attend primary school and contains
medical information and practical points of
attention, so that teachers and school staff know
how to properly support the child.
(Hartpaspoort - Patiëntenvereniging Aangeboren
Hartafwijkingen, 2022).

Digizorg app
Digizorg is the patient app of Erasmus MC, where
patients can view appointments, medical letters,
test results and questionnaires. Patients receive
notifications when new information becomes
available and can store documents in one central
location.
(Erasmus MC, 2025).

Siilo
Siilo is a secure platform that allows healthcare
providers with a BIG-registration to consult with
each other quickly and securely, even with
colleagues whose contact details they do not yet
have. The app is used to exchange medical
questions and patient cases.

VIPLive
A secure communication platform where patients
and healthcare providers can exchange messages,
forms and medical information.
(VIPLive, n.d.) 

Zivver
A secure system for sending privacy-sensitive emails
and documents.
(Zivver Ltd., n.d.).

Beweegredenentest
The Beweegredenentest from Sportbedrijf
Rotterdam is an online questionnaire that gives
users insight into their personal motivation for
physical activity. Rather than focusing on physical
skills, the test explores why someone enjoys being
active. Based on the answers, an exercise profile is
generated, such as Presteerder (Performer),
Ontmoeter (Socializer) or Belever (Experiencer). The
underlying principle is that children remain
motivated longer when their sport or activity
matches what they enjoy doing.
(Sportbedrijf Rotterdam, n.d.).

So Fit & Fun
So Fit & Fun is an initiative of the Sophia Children's
Hospital to enable children with chronic heart, lung,
or airway conditions to exercise in a safe and
enjoyable way. In a playful environment, children
are tested to determine what they are capable of
and are given a personalized exercise and lifestyle
program. The goal of the center is to improve
children's exercise capacity and increase children’s
confidence and enjoyment in being active.
(Vrienden van het Sophia Kinderziekenhuis, 2023).

Esther Vergeer Foundation
The Esther Vergeer Foundation supports children
with physical disabilities or chronic illnesses in
finding a suitable sport and a sports club in their
neighborhood.
(Esther Vergeer Foundation, n.d.).
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Appendix G: Statement cards

Statement cards on the shared platform concept, pre-consultation
questionnaire and tool ideas and content suggestions

Shared platform
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Tool ideas from stakeholders
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Pre-consultation questionnaire
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Content suggestions for the tool 
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Appendix H: Raw data co-creation Adviesraad
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Appendix I: Hartpaspoort analysis

Source: Patiëntenvereniging Aangeboren Hartafwijkingen
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Appendix J: Proposed interface flow for cardiologists
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Appendix K: Interface screens parents/child platform
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C3: “Als je dit voor alle patienten moet
doen op een polidag, dan ben je wel

even bezig.”

C3: “Sommige cardiologen bereiden hun
poli een week van tevoren voor.”

C3: “kinesiofobie vragenlijst is in
ontwikkeling, sport en bewegen

vragenlijst is er al wel”

C3: “Ik vind het helemaal niet erg om nog een extra vragenlijst te hebben, als het de kinderen helpt.
[Onverstaanbaar]. En het moet worden ingevuld in een persoonlijk advies consult. Ik twijfel of de

kindercardioloog dat moet zijn. Een sportarts of kinderfysiotherapeut kunnen dat denk ik beter, die
hebben daar meer tijd voor. Maar wat ik wel vaak hoor is dat kinderfysiotherapeuten wel vaak

kinderen met een hartafwijking willen begeleiden maar die weten helemaal niet wat er kan en mag,
dus de eerste stap moet van de kindercardioloog komen. En dan kunnen wij het ook uit handen

geven. Misschien dat het voor ons wel heel erg gaat over formele restricties, deze sporten passen
wel en deze sporten passen niet. En dat dat dan verder helemaal gepersonaliseerd gaat worden

door het kind zelf in combinatie met een fysiotherapeut.”

C3: “Dit zou een screening kunnen zijn.
Als kinderen antwoorden ja ik sport, nee

ik maak me niet zorgen en ik hoef
eigenlijk geen hulp. En uit een sport en

bewegen vragenlijst komt inderdaad dat
zij voldoende bewegen en kinderen

zeggen ja ik sport en dan ga je meten...
(...). Maar je moet geen problemen
maken die er niet zijn, als kinderen

gewoon sporten, geen angsten hebben,
zich gestimuleerd voelen en zich

gesteund voelen...

Appendix L: Raw data co-creation session 2, questionnaire

Worksheet group 3
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Annotations group 3
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Annotations group 2
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C1: "Eigenlijk moet je jouw ingevulde
ding met ze bespreken"

C1: "Je wilt het wel bespreken. Het is
natuurlijk digitaal, maar je wilt niet

dat het kind thuis komt, en dat er dan
adviezen staat dat het kind denkt huh
waarom zegt die cardioloog dat. Dus
ik denk dat het fijn zou zijn om het

vooraf in te vullen, tijdens het consult
te zeggen: ik heb dit en dit ingevuld.

Je kan het inzien, je kan het gebruiken
om aan je sportcoach te geven"

C2: "Over die onderwerpen heb je het
toch ook vaak al. Het is niet zo dat het

helemaal buiten de scope staat"

Appendix M: Raw data co-creation session 2, sports advice form

Worksheet group 1
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C1: "Wel mooi hoe dit erbij staat: "ademt veel zwaarder, hart klopt
sneller (...). wel goed voor zo'n patiënt om te zien dat dat dus mag.

Ik vind dat een goede toevoeging."

C2: "Om het heel concreet te maken, dat vind ik een goeie. Het
maakt de intensiteit van de sport concreet"

Annotations group 1
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C1: "Temperatuurwisselingen, grappig,
waarom zit dit erin. Ik vind het misschien

ook wel een beetje overdreven"

C1: "Mensen zeggen het wel vaak op de
poli: hij kan echt heel slecht zijn warmte

kwijt (...). Maar dat is niet gerelateerd aan
de hartafwijking"

C2: "Ik vraag me af wat de gedachte
hierachter is wil ik graag weten"

C1: "Motorisch functioneren, daar hebben
we eigenlijk geen verstand van dus dat

zou ik ook..."

C2: "Je hebt voor een deel van de
patiënten, ik zou een hokje n.v.t. maken

maar voor sommigen is het echt wel
nuttig... Voor iemand die sportbegeleiding

doet is het wel handig om te weten"

C1: "Maar het is natuurlijk iets wat heel
kind specifiek is"

C1: "Ik vind het wel lastig of wij dit nou moeten doen. Je komt wel van de cardioloog,
je krijgt een inspanningsadvies op basis van je hart. Vind ik wel lastig of ik nou ook
dan nog die grove motoriek van het kind mee moet nemen. Daarnaast gaan we er

denk ik ook voor heel veel dingen niet over geïnformeerd zijn."

C1: "Ik vind dat dat een beetje buiten onze
scope gaat"

C2: "Is dit niet het advies van of via ouders of via andere hulpverleners. Het is de
vraag of dat ligt in onze handen. Ook al zouden we het weten, is het misschien niet

iets dat wij moeten beoordelen. (...). De fysio kan daar wat meer over zeggen"

C2: "Het is wel fijn dat je het hierin kwijt
kan"
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C1: “Misschien moet je hier meer bespreken dat het normaal is dat je
buiten adem raakt.”

C1: “Als je het als een soort noodplan schrijft kan het ze misschien wel
heel angstig maken en dan denken ze, ik raak nu buiten adem en dan
durven ze misschien niet meer verder te gaan. Dus misschien moet je
juist in het actieplan bespreken dat dit eigenlijk normaal is. En dan zijn
er dingen als wegrakingen en duizeligheid, dan moet elk kind eigenlijk
stoppen. En misschien moeten we dat niet zo specifiek voor dat ene

kind houden met ASD of een afwijkende aortaklep. Want dan denken
ze ik heb extra kans om weg te raken, terwijl dat is denk ik niet zo.

Maar het is natuurlijk wel zo dat als ze duizelig worden, dan moet jij
ook stoppen en ik ook. Dus ik denk dat dat meer een algemeen advies

moet zijn voor kinderen, en we niet zo moeten benadrukken dat dit
alleen is omdat het bij hun hartafwijking afwijkt.”

C1: “Ik denk wel dat mensen het heel fijn vinden om een noodplan te
hebben, maar dat geldt eigenlijk alleen als een kind echt wegraakt. En

dan moet je gewoon 112 bellen.”

C1: “Rust bij als je duizelig bent of dreigt flauw te vallen of dat je bleek
of klam wordt of dat je een blauwe tint van de huid krijgt. Dan moet je
even rustig doen en stoppen. En als je echt wegraakt, dan moet er een

noodplan zijn dat de sportcoach weet dat hij dit moet doen.”

228



Worksheet group 2

229



Annotations group 2

230



231




