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Abstract

Purpose Children with cancer require specific therapeutic guidance. Parents prefer physical therapy close to home, while
pediatric physical therapists (PPTs) working in the community may lack specific knowledge. The aim of this study is to
determine the needs of parents of children with cancer and PPTs to inform the design and development of a care network,
named “KinderOncoNet.”

Methods We explored the perspectives and needs of parents of children with cancer and PPTs in the community, and we
investigated the added value that KinderOncoNet could offer. We used an iterative process; data collection consisted of (1)
gathering information from parents of children with cancer and PPTs through a survey and (2) co-creation sessions with
stakeholders.

Results In total, 98 parents and 177 PPTs participated in the survey. Parents (97%) and PPTs (93%) indicated that the care
network would bring added value. All but one parent stressed the importance of a local PPT being aware of both the condition
and the side and late effects of oncological treatment. Moreover, 40% of PPTs thought they do not have sufficient knowledge
to provide high-quality therapy and that they would embrace opportunities for education. Through the co-creation sessions,
a prototype of the care network was conceptualized.

Conclusion KinderOncoNet can contribute to the continuity and quality of physiotherapy care for children with cancer during
and after the oncological treatment. Such a network would allow for sharing knowledge, developing skills, and improving
accessibility and communication in the Netherlands.
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Since 2018, the care for children and adolescents with
cancer in the Netherlands is centralized at the Princess M4x-
ima Center in Utrecht. The mission is to cure every child
with cancer with optimal quality of life. Our center aims
to centralize care when needed and to provide care locally
when possible. Parts of the oncological treatment can be
administered in 1 of 15 shared care centers. Our hypothesis
is that this care model could be further optimized by extend-
ing the continuity of physiotherapy care to close to home and
community settings and by sharing our knowledge, exper-
tise, and experience with professionals.

Currently, pediatric physiotherapy for children with can-
cer is delivered by PPTs in the Sports and Exercise Center
of the Princess Maxima Center while children are admit-
ted or undergo medical treatment or by the local pediatric
physiotherapist when the patients are at home. In 2021, 304
of the 553 (55%) newly diagnosed children were seen by
a pediatric physiotherapist in the Princess Maxima Center,
with 225 of the 553 (41%) of these children being referred
to a local PPT after discharge.

The physiotherapy program in the Princess Maxima
Center is tailored to the needs of each child, adolescent, and
family, depending on the type of cancer, developmental stage
(0-18 years), phase of the oncological trajectory (before,
during, or after treatment), and any complications and/
or late effects of the treatment. Pediatric physical therapy
can be helpful both to reduce the impact of side effects of
the oncological treatment with respect to impairment level
(such as balance impairments due to polyneuropathy) and
to improve activity (e.g., walking) and participation (e.g.,
school, sports), and overall quality of life of the children [5,
6]. The premise is that when children with cancer are better
equipped and supported across settings, it will lead to bet-
ter physical and mental health outcomes, as well as better
functioning in society, and to less costs in the future [7-10].

While continuity of care by a PTT at home is critically
important to reduce side and late effects of the oncological
disease [11, 12], we currently lack a network of specialized
PPTs in cancer across settings in the Netherlands. Most of
the local PPTs in the Netherlands only see none to four chil-
dren with childhood oncology in their whole career. With
all the different types of cancer and various needs, a PPT in
the community will thus always lack knowledge and experi-
ence. Therefore, to optimize continuity and quality of care
by physiotherapists close to home, it makes sense that PPTs
need access to up-to-date knowledge and expertise related
to pediatric oncology. Developing a care network could be
a solution to overcome this care gap.

Worldwide, there is an understanding that the concept
of network medicine is critical to meet the needs of the
growing population of childhood cancer survivors [13].
Facilitating the right care in the right place is one of the
most important objectives of care networks. This approach
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means not only prevention of more expensive care in spe-
cialized centers, but also to move care closer to people’s
homes, whenever possible, for better quality and efficiency
[14-16]. Goals of such healthcare networks often have a
quadruple aim, i.e., improving the patient experience of
care, the health of populations, reducing per capita costs,
and improving the work life of those who deliver care [17].
Looking at existing care networks and best practices in the
Netherlands, such as CP-NET (cerebral palsy), OncoNET
(oncology for adults), CVA-Net (stroke), and Parkinson-
Net (Parkinson disease) [18], or internationally like Acti-
veOncoKids [19, 20], the National Physical Activity and
Childhood Cancer Network in Australia [21], the Italian
rehabilitation group [22], and Pogo [23], we know that
network care can improve the quality of care. In line with
these existing networks, we aim to improve the pediatric
physiotherapy care across settings for children by estab-
lishing a care network, KinderOncoNet (Children’s Oncol-
ogy Network).

The primary objective of this study is to determine the
needs of parents of children with cancer and PPTs across
all settings, to inform the design and development of a care
network. In addition, we asked stakeholders about the added
value that KinderOncoNet could offer.

Method
Study setting and design

We initiated a project named “KinderOncoNet” in the Prin-
cess Maxima Center for pediatric oncology in Utrecht, the
Netherlands, from March 2021 to March 2022. The study
was designed as an iterative process, to determine the needs
and added value for our care network. The project group
included the following members and stakeholders (total n
= 8): two professionals from the Princess Maxima Center
(a PPT/project leader and a PPT/manager of the department
Sports and Exercise); an employee of the parent/patient
organization: the Dutch Childhood Cancer Organisation
(VKKN); a board member of the Dutch Association for
Pediatric Physical Therapy (NVFK); an employee of Enter
Communication (an ICT company); an employee from the
HU (University of Applied Sciences) Utrecht, the Nether-
lands; lectorate innovations and exercise care; and two stu-
dents from the Bachelor of Physical Therapy Program at the
HU in Utrecht, the Netherlands. Data collection consisted
of two different phases: gathering information from the par-
ents of children with cancer, during and after treatment and
from PPTs through a survey (phase 1), and co-creation ses-
sions with stakeholders, to further expand on the knowledge
obtained in phase 1 (phase 2).
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Ethical approval

All procedures involving human participants were in accord-
ance with the ethical standards of the institutional and/or
national research committee and with the 1964 Helsinki
Declaration and its later amendments or comparable ethi-
cal standards. The study, a quality improvement project, is
not considered subject to the Medical Research Involving
Human Subjects Act (WMO) [24]. This study does not fall
under the scope of the Dutch Medical Research Involving
Human Subjects Act (WMO). It therefore does not require
approval from an accredited medical ethics committee in
the Netherlands.

Selection method

The survey for parents was distributed online by the Prin-
cess Maxima Center’s newsletter for parents, the Dutch
Childhood Cancer Organisation, and a Facebook group for
parents. Participation was voluntary. The survey for PPTs
was distributed online by the the Dutch Society for Pediatric
Physiotherapy (NVFK) to affiliated PPTs in the Netherlands
across all settings in the community. The survey asked par-
ticipants to indicate whether they were interested in joining
the consortium. The consortium partners were purposefully
selected by the project group to ensure representative PPTs
across all settings (primary care, shared care center, and
rehabilitation center).

Data collection
Phase 1: survey

Needs of parents of children with cancer during and after
treatment, and PPTs, and also beliefs about the added value
to develop a knowledge platform and care network for estab-
lishing KinderOncoNet were determined by a survey. The
survey consisted of closed and open-ended questions and
statements with Likert scale (0, not important, to 10, very
important). The survey for parents consisted of ten questions
(closed and open-ended) about (1) parents’ experiences with
physical therapy care in childhood cancer and (2) parents’
need for developing a care network. The survey for PTTs
consisted of 36 questions about (1) current workplace, (2)
experience with and knowledge of pediatric oncology, and
(3) expectations of a pediatric oncology exercise care net-
work and knowledge platform. Open-ended questions were
used to explore their expectations in developing a network.

Phase 2: co-creation sessions

Based on the results of the surveys, two co-creation sessions
were organized with consortium partners and stakeholders

(see the “Method” section) to further explore what the needs
for PPTs are and to convert this in ideas to create a net-
work, based on an action-oriented research approach [25].
In co-creation sessions, good and productive collaboration
among every participant is very important and is taken into
consideration from the very early steps in conceptualizing
the prototype [26, 27].

The first co-creation meeting was organized in May
2021. This meeting took place online by Zoom because of
the restrictive measures regarding COVID-19. The second
co-creation meeting was organized in September 2021. This
meeting took place in-person at the Princess Maxima Center
in Utrecht, the Netherlands. The theme of the first’s co-cre-
ation meeting was “find, connect, and trust” and aimed to
identify the needs in terms of collaboration and findability
within the future care network, KinderOncoNet. Topics of
accessibility, privacy, and communication capabilities were
also discussed.

The theme of the second in-person co-creation meeting
was “knowledge and expertise.” Based on the questions of
the survey, topics as “what is needed to improve capacity
and competence?,” “how to maintain knowledge and exper-
tise?,” and “which educational needs and what content and
form of educational needs within the care network are neces-
sary?” were further explored and discussed. Also, the con-
ditions to participate in KinderOncoNet were determined.

Statistics

Data of the survey (phase 1) were collected by SurveyMon-
key, and descriptive statistics (frequency, distribution) were
generated by Excel [28].

Data from the co-creation meetings were collected by
note taking during the sessions and analyzed and coded
through a tree structure of the topics using the software
ATLAS.ti [29].

Results

Stakeholder engagement

We used a multi-stakeholder approach of parents and PPTs
in phase 1 (survey) and PPTs across all settings (primary
care, shared care center, and rehabilitation center) in phase
2 (co-creation sessions) see Table 1.

Phase 1: survey

In total, 98 parents and 177 PPTs participated in the survey.
For characteristics of participants of the survey, see Table 1.

In total, 267 out of 275 (97%) participants (parents
and PPTs) expressed added value in the development of a
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Table 1 Participants in the

; . Participants in survey
survey and co-creation sessions

Total (N) Range (mean; sd)

Parents 98
During treatment 39
After treatment 59
Treatment of a local PTT during treatment? Yes 79
Yes, but not local 8
No 12
PPTs 177
Gender Female 158
Male 15
Age (years) 22-70 (42.4; 10.7)
Work experience (years) 0-44 (16.3; 10.2)
Setting Primary care 154

Secondary care (incl. shared 24
care and rehabilitation

center)
Tertiary care 5
Participants in co-creation sessions
PTTs in the community* 34
PPTs** from primary care settings 19
PPTs from shared care center 6
PTTs nine from rehabilitation center 9

*Actively involved consortium of PPTs nationwide with knowledge and expertise to carry out the research.
The participants were recruited by a call from the NVFK. To select participants for the consortium group,
conditions were set for representing primary, secondary, and tertiary care and shared care center across the

Netherlands

**PPTs pediatric physiotherapists

knowledge platform and care network. In total, 94 out of
98 (96%) of the parents indicated that it is important that
the local PPT is aware of not only the pediatric oncological
condition but also the side effects and late effects of onco-
logical treatment affecting exercise (mean 9.0 on a scale
of 1-10). Parents expected to be referred from the Princess
Maxima Center to a local PTT with expertise and experi-
ence in pediatric oncology (7.7 on a scale of 0-10). Eighty

Table 2 Summary of outcome survey parents (n = 98)

percent of the parents are willing to travel 15-30 min from
home to a local PPT. For further outcomes, see Table 2.
Results from the questionnaire for PPTs are presented in
Table 3. Forty percent of the PPTs mentioned they do not
have sufficient knowledge to be able to provide a high-qual-
ity therapy (on a scale of poor, insufficient, sufficient, more
than sufficient, excellent, see Table 3). PPts mentioned the
lack of opportunities for education to gain more knowledge
in the field of pediatric oncology and physiotherapy care.

Question

Answered Outcome

Experience with pediatric physiotherapy

When I come to the Princess Maxima Center, I expect to be referred by the Maxima to a pediatric 95

physiotherapist with expertise in pediatric oncology

I find it important that the pediatric physiotherapist has experience and up-to-date knowledge in 98

children with an oncological condition

For a pediatric physical therapist with pediatric oncology knowledge and experience, I am willing 98

to invest the following additional travel time

KinderOncoNet has to be assessable for parents?

96 Range (0-10); mean 7.5
Range (0-10); mean 7.7

Range (0-10); mean 9.0

No extra travel time; 11 (11.2%)
15 min; 31 (31.6%)

30 min; 47 (48.0%)

Max 60 min; 16 (16.3%)

98 Yes; 87
No; 11
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Table 3 Summary of outcome survey PPTs (n = 177)

Question Answered (n) Outcome Percentage
How many children with cancer in treatment during career? 175 0(mn=15)1-4(n="178)5-10 (n =57) 8.6% 44.6%
1120 (n = 14) >20(n= 32.6% 8.0%
11) 6.3%
Willing to connect to KinderOncoNet? 163 Yes (n = 153) 93.9%
No (n = 10) 6.1%
KinderOncoNet is of added value? 164 Yes (n = 153) 93.3%
No (n=11) 6.7%
KinderOncoNet accessible for parents? 168 Yes (n = 107) 66.5%
No (n = 54) 33.5%
General knowledge childhood oncology 168 Poor (n =4) 2.4%
Insufficient (n = 61) 36.3%
Sufficient (n = 87) 51.8%
More than sufficient (n = 14) 8.3%
Excellent (n = 2) 1.2%
General knowledge hemato-oncology 167 Poor (n = 11) 6.6%
Insufficient (n = 69) 41.3%
Sufficient (n = 69) 41.3%
More than sufficient (n = 17) 10.2%
Excellent (n = 1) 0.6%
General knowledge 168 Poor(n = 13) 7.7%
Insufficient (n = 72) 42.9%
Sufficient (n = 68) 40.5%
More than sufficient (n = 12) 7.1%
Excellent (n = 3) 1.8%
Solid tumors 164 Poor (n = 13) 7.9%
Insufficient (n = 85) 51.8%
Sufficient (n = 55) 33.5%
More than sufficient (n = 9) 5.5%
Excellent (n = 2) 1.2%
General knowledge bone tumors 167 Poor (n = 13) 7.8%
Insufficient (n = 77) 46.1%
Sufficient (n = 60) 35.9%
More than sufficient (n = 14) 8.4%
Excellent (n = 3) 1.8%
General knowledge neuro-oncology 168 Poor (n =13) 7.7%
Insufficient (n = 72) 42.8%
Sufficient (n = 68) 40.5%
More than sufficient (n = 12) 7.1%
Excellent (n = 3) 1.8%
Sufficient knowledge after Master Pediatric Physical Therapy 165 Poor (n = 13) 7.9%
Insufficient (n = 66) 40.0%
Neutral (n = 67) 40.6%
Sufficient (n = 18) 10.9%
More than sufficient (n = 1) 0.6%

Thirty percent of the PPTs indicated that they needed educa-
tion to become more competent in treating a child with the
diagnose childhood cancer, and fifteen percent of the PPTs
indicated that experience is important to become more com-
petent in the field of pediatric oncology. Also, an up-to-date
knowledge platform (8.3%), intervision and peer review in
the professional field (6.3%), and case management (4.1%)
were mentioned to be important. Other topics PPTs provided
in response to the final open-ended question asking about
suggestions for the knowledge hub were (1) knowledge about
specific exercise physiology and treatment in children with

childhood cancer (36.5%), (2) pediatric oncology in general
(30.4%), (3) red flags (11.5%), and (4) psychological coun-
seling (7.4%). In addition, the effects of chemotherapy on the
child (6.1%), side effects of medication (5.4%), and informa-
tion about different prognoses (3.4%) were mentioned to a
lesser extent.

Furthermore, availability of online e-learnings, physi-
cal education, and organization of network meetings were
mentioned. Regarding the accessibility of KinderOncoNet,
the establishment of an active forum for easy contact with
colleagues, acceptable costs, and a not too high investment
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of time to be part of the network were mentioned. Moreover,
participation in the network should be reimbursed by health
insurance companies, and CME points should be granted
for the education.

Phase 2: co-creation sessions

The co-creation sessions were attended by n = 31 (session 1)
and n = 25 (session 2) PPTs of the in total 34 stakeholders in
the project (n = 19 pediatric physiotherapists from primary
care settings, n = 6 from shared care center, and n = 9 from
rehabilitation center) (see Table 1).

The theme of the first’s co-creation meeting was “find,
connect, and trust” and aimed to identify the needs in terms
of collaboration and findability within the future care net-
work, KinderOncoNet. Topics of accessibility, privacy, and
communication capabilities were also discussed. In the
first co-creation session, it was indicated that PPTs outside
the Maxima need good access to professionals within the
Princess Maxima Center for consultation and patient dis-
cussions. Moreover an easy and secure way to share confi-
dential information and files would facilitate collaboration
across settings.

Secondly, trust is very important. Thresholds to treat a
child with childhood cancer should be removed. It is there-
fore important that referrals are made to each other with
additional information, knowledge, and clear indications and
that people know the limits of their own competences and
knowledge.

The expectations of KinderOncoNet lay mainly in the
creation of an accessible network in which it is easy to com-
municate, where colleagues can easily be found and where
up-to-date knowledge and training are offered. Connec-
tion to KinderOncoNet should not take too much time, be
affordable, and should have a form that ensures an active
connection.

The theme of the second in-person co-creation meeting
was “knowledge and expertise.” Based on the questions of
the survey, the following topics were further explored and
discussed: “what is needed to improve capacity and com-
petence?,” “how to maintain knowledge and expertise?,”
and “which educational needs and what content and form
of educational needs within the care network are necessary?”
Also, the conditions to participate in KinderOncoNet were
determined. During the second co-creation meeting, the
referral from care from the Princess Maxima Center to care
close to home, so the transfer between different institutions,
was mentioned to be a very important subject. All children
diagnosed with childhood cancer start their treatment in the
Princess Maxima Center, and all complex care takes place
in Utrecht. Less intensive care is provided in the shared
care centers closer to home. As diagnosis is established in
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the Princess Maxima Center, and treatment is started there;
the transfer to another institution for further treatment is
difficult. The idea from the participants was to initiate this
familiarization and transfer early in the treatment process,
so that child and caregivers are already familiar with profes-
sionals closer to home. So finding a PPT close to home from
the beginning of the therapy would be helpful. Appointing
a case manager could improve the transition and commu-
nication. Thereby, it was found to be important that differ-
ent institutions can reinforce and complement each other in
sharing care, to get the right care in the right place.

About education and gaining knowledge, it was often
mentioned that both physical and online trainings are desir-
able. The content of these trainings can cover general knowl-
edge about pediatric oncology, related treatments, fatigue
symptoms, and cognitive, traumatic, and psychosocial sup-
port. In addition, it was mentioned that annual trainings
with the possibility of deepening through e-learnings is
needed. During the physical training, there should also an
opportunity to find each other, to connect, and to network
with each other; attendance at physical days may be man-
datory to encourage active membership. Finally, the care
network and knowledge platform should be accessible to
parents, children, and survivors, so they can find a competent
professional close to home and be expanded to other allied
healthcare professionals (dieticians, occupational therapists,
and speech and language therapists) and psychosocial disci-
plines. The result of this study is a prototype of the knowl-
edge platform KinderOncoNet based on the needs of the
participants in this study.

Discussion

In this study, we determined that almost all parents indi-
cated a need for a local PPT who is knowledgeable about
both the pediatric oncological condition, its side effects, and
late effects of oncological treatment affecting exercise. At
the same time, almost half of the PPTs indicated a gap in
knowledge to be able to provide high-quality therapy and
also a need for education in the field of pediatric oncology
and physiotherapy care. There was a general understanding
that the development of a care network for pediatric oncol-
ogy would improve care, KinderOncoNet that facilitates col-
laboration, communication, and trust in each other.

The findings provide support for the idea to create a
care network, which is in line with existing initiatives and
research. Firstly, we know from care networks such as
Parkinson disease (ParkinsonNet) [18] in the Netherlands
and international initiatives for childhood cancer, like
ActiveOncoKids [19, 20]; the National Physical Activity
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and Childhood Cancer Network in Australia [21]; the Ital-
ian rehabilitation group [22]; and Pogo [23] that network
care can improve the quality of care [14]. Moreover, our
initiative would be in line with the directions provided by
the Ministry of Health, Welfare and Sport in the Nether-
lands. In the report of their taskforce “The Right Care in
the Right Place,” network care is the answer to the exist-
ing friction between a life-transcending demand for care
for (chronic) conditions and the care landscape clustered
in disciplines and care lines [30]. KinderOncoNet could
be the solution for the challenge with the small number of
children diagnose with cancer in need of optimal quality
and continuity of care, the right care at the right place.
Secondly, KinderOncoNet might improve knowledge.
Results from a study from Gohar [31] show that although
physicians identified musculoskeletal complications in
children with cancer, only a minority of these patients
were referred for PT. This knowledge supports the need
for increasing the awareness of physicians about benefits
of early integration of PT into the therapy plan for a child
and to refer them as soon as possible to a PPT close to
home [31]. Moreover, there is evidence in the importance
of PPT in reducing physical function problems during and
after treatment to keep them as healthy as possible [6, 11,
12, 32]. So when children get more optimal referred to a
PPT close to home, through the collaboration within Kin-
derOncoNet, the quality and continuity of care in physi-
cal function improves. Of note, the number of childhood
cancer survivors is increasing. In 2020, the number of
childhood cancer survivors (CCS) in Europee reached
500,000 [33, 34], of which many experience late effects
[35, 36]. Most young adults reported a need for support,
in particular for information, especially regarding lifestyle
and health risks after childhood cancer. It is important
to empower them to take control over their health [32].
Thus, thirdly, KinderOncoNet has the potential to be the
hub, connecting patients, parents, survivors, and health-
care professionals in the Princess Maxima Center with
professionals closer to home and facilitate the easy access
to knowledge and skills about these rare diseases. By
doing so, KinderOncoNet would indeed be the solution
to find the right healthcare professional close to home.

Strengths and limitations

Strengths of our study are that the iterative process in two
phases allowed us to first analyze the data from the survey
of a large number of participants and then categorize the
information into themes as input for the smaller co-creation
sessions.

Another strength is that the project study group included
representation of the VKKN and a large number of parents
of children with cancer. The literature demonstrates that
engagement of stakeholders has great benefits, through part-
nership in research, patients, and healthcare professionals
are actively involved throughout the entire research process
[37-40]. The use of co-creation meetings brought the study
closer to the stakeholders and ensured a higher potential for
impact.

However, some limitations of the study must be acknowl-
edged. This study focused only on physical therapy. How-
ever, there is also a wide range of other healthcare disci-
plines involved in the care of a child with cancer. A broader
scope of KinderOncoNet could help improve its goal. There-
fore, we plan to expand KinderOncoNet for other health-
care professionals, including dieticians, speech and language
therapists, occupational therapists, and psychologists. We
should also expand the target population to those children
who are receiving long-term follow-up care, so-called child-
hood cancer survivors, and those transitioning from pediatric
care into adult healthcare settings. Another limitation is the
recruitment of participants. The recruitment was voluntary,
for the parents and PPTs. This may have created a stake-
holder group consisting mainly of partners with a high sense
of participation [41]. Based on the results of this study, we
described expectations, wishes, and products to conceptual-
ize and develop KinderOncoNet (see Table 4). In the future,
the prototype will be developed and evaluated in clinical
practice and among other disciplines, such as psychology,
speech therapy, occupational therapy, and dietetics. Once
KinderOncoNet is sufficiently functional and deployable,
further research will be started to show its feasibility and
effectiveness, on the continuity and quality of care for chil-
dren with childhood oncology during and after treatment.
We envision a future evaluation of the costs and benefits of

Table 4 Expectations, wishes, and products to conceptualize and develop KinderOncoNet

Recommendations

e Knowledge platform, with up-to-date information for child/parents, survivors, and allied healthcare professionals

o Realization of a multidisciplinary digital care access map for parents, children, and healthcare professionals, where they can find each other,
and it is visible which quality requirements they meet and to find the nearest allied healthcare professional close to home

o Development of a multidisciplinary “professional in pediatric oncology” training and e-learnings for allied healthcare professionals

o Define responsibilities and care processes agreements within the care network of allied health professionals

e Connect for optimal quality and continuity of care close to home!
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the national network using the quadruple aim framework to
report on the impact on population health, healthcare experi-
ences, costs, and professional experiences.

Conclusion

Parents of children with cancer and PPTs clearly indicate
that there is a need to develop a national care network spe-
cialized in pediatric oncology. Through this project, we
now have a conceptual network “KinderOncoNet” that will
facilitate involvement of children/parents/survivors and
PPTs across settings to improve the accessibility, continuity
and quality of care, participation, and quality of life in the
Netherlands.
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