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Reaching age-appropriate physical activity levels is a significant
challenge for many children, adolescents, and young adults
(CAYAs) with and following an oncological disease. Many CAYAs
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physical activity, counselling, childhood cancer, exercise,
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tions and need assistance in accessing sports and exercise of-
fers in their local area. Since many clinics cannot provide such
time-intensive counseling, the nationwide operating network
ActiveOncoKids (NAOK), funded by the German Cancer Aid,
offers individualized support to participate in physical activity
(PA). This paper describes the NAOK-Physical-Activity-Coun-
seling (-PAC) concept and evaluates the initial 200 consulta-
published online 2024 tions, focusing on recruitment, objectives, and oncology-spe-
cific parameters. Ultimately, dimensions of barriers and
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durch die Deutsche Krebshilfe, individuelle Unterstiitzung zur
Teilnahme an kérperlicher Aktivitdt (PA) an. Dieser Artikel be-
schreibt das NAOK-Sportberatungs (-PAC) Konzept und evaluiert
die ersten 200 Beratungen, wobei der Fokus auf Rekrutierung,

Zielen und onkologiespezifischen Parametern liegt. Ab-
schlieBend werden Dimensionen von Barrieren und Férderfak-
toren sowie Interventionsmdglichkeiten diskutiert.

ABBREVIATIONS

CAYASs Children, adolescents, and young adults

PA Physical activity

HQ Headquater

PAC Physical-Activity-Counseling

LLE Late and long-term effects

PE Physical Education

NAOK  Network ActiveOncoKids

POC Pediatric oncology centers
Background

The medical guideline on the promotion of physical activity (PA) and
exercise in pediatric oncology emphasizes the necessity to imple-
ment the “National Recommendations for Physical Activity” for af-
fected children, adolescents, and young adults (CAYAs) as its prima-
ry recommendation [1]. Despite an increasing number of exercise
initiatives at pediatric oncology centers (POC), most local structures
are currently notincluding a comprehensive Physical-Activity-Coun-
seling (PAC) service tailored to the individual needs (in-/outpatient,
at home, during follow-up and survivorship, in palliative care). In Ger-
many, about 2,200 children and adolescents aged <18 years are
newly diagnosed with an oncological-hematological disease annu-
ally [2]. Despite 5-year survival rates exceeding>80% [3], cancer sud-
denly and permanently changes the lives of CAYAs. The disease and
medical therapy are affecting the entire family system, including
high psychological burden and unexpected organizational, financial,
and bureaucratic hurdles [4]. Newly diagnosed young adults, plan-
ning their future, including career entry, partnership, autonomy and
possibly the desire to family formation, are facing the fight against
a life-threatening disease, with late and long-term effects (LLE) often
persisting throughout adulthood.

Many patients suffer from common side effects, repeating in-
patient stays and protracted hospitalization resulting in a reduced
quality of life [5], limited social activities and school attendance 6]
as well as reduced cardiopulmonary fitness [ 7], and muscle strength
[8]. After cessation of treatment, some patients suffer from LLE
such as weight changes [9], polyneuropathies [10], osteonecrosis
[11], balance disorders [12], and movement restrictions due to
prosthetic devices [13] or fatigue [1]. They show a lower level of fit-
ness and health during follow-up compared to healthy peers [14-16].
An adapted exercise programme can also positively influence all
phases of therapy and counteract lacks of physical-mental resil-
ience and performance. Targeted exercise interventions have the
potential to reduce negative impact of physical inactivity on health
and to support age-appropriate development of physical and

coordination skills and social and sports participation. Thus, opti-
mal conditions to return to former (sports) structures or, if neces-
sary, to access new adapted PA programme through positive exer-
cise experiences adapted to LLE are provided.

Therefore, many POC strive to implement exercise programme,
including counseling from diagnosis onward. In Germany, 33 POC
(55%) currently offer exercise of varying extents, which are bundled
at the Network ActiveOncoKids (NAOK) headquarters (HQ; [17]).
However, the majority of patients still do not receive supervised ex-
ercise interventions or support in practices of daily life, such as g.e.
cycling [18]. Families, coaches and physical education teachers how-
ever are not qualified to take on this role. Situations like inexperience
regarding exercise pre-diagnosis, social disadvantages and/or severe
psychological burden, an unsupportive social environment, rural sur-
roundings or complex LLE might require particularly intense support.
The NAOK [17] was founded to especially empower these groups to
participate in PA programme and to support POC in establishing an
exercise and counseling programme for all CAYAs throughout Ger-
many. Since 2019, NAOK-HQ has been focusing on raising awareness
of the relevance and prospect of its POC in a multidisciplinary team,
and on implementing and evaluating exercise as effectively as pos-
sible. In addition to counseling, the NAOK-HQ and the NAOK steer-
ing group are in charge of structural and scientific topics such as writ-
ing medical guidelines [1], clinical consultations and public relations
[17].1n 2019, NAOK has been established as working group with
statutes and membership applications within the German medical
Society for Pediatric Oncology and Hematology.

This article describes the NAOK-PAC concept, its development
and the first 200 included CAYAs patients and survivors.

Aims and structure of physical activity counseling
(PAC)

The NAOK-PAC addresses CAYAs with all cancer diagnoses and ages
and their families to find available and accessible PA programme. The
underlying principle of the counselling is an individualised approach,
taking account of local circumstances and involving local coaches
and sport clubs if appropiate. Oncology-specific PA projects, such as
post-amputation or transplantation activity events are arranged.
Another focus is on (re)integration into Physical Education (PE).

Contacting the network ActiveOncoKids (NAOK)

The NAOK-HQ promotes the PACin three ways: (1) proactive con-
tact, (2) medical staff contact, and (3) event-based contact. Con-
tact attempts refer to all individuals who have directly contacted
the NAOK-HQ (7). This includes the homepage (https://www.acti-
veoncokids.de/), links to associated websites (e. g., German Can-
cer Aid; Kinderkrebsinfo), social media (Instagram, Facebook) and
print materials available at clinics:

= Training booklet “Let’s go” (QR code; 1)
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QR code Training booklet “Let’s go” (QR code; 1); https://www.
activeoncokids.org/betroffene/trainingsbroschuere-des-naok/,
Quelle: Netzwerk ActiveOncoKids, https://www.activeoncokids.org
[rerif]

QR code Leaflet for patients and multidisciplinary teams (QR code;
2); https://www.activeoncokids.org/neue-naok-flyer/, Quelle: Net-
zwerk ActiveOncoKids, https://www.activeoncokids.org [rerif]

= Leaflet for patients and multidisciplinary teams (QR code; 2)

Another way of connecting to the NAOK-PAC is via local clinic staff
aware of the NAOK (2). APOC can contact the NAOK-HQ via phone,
e-mail, orin person. A third option is the presence of the NAOK-HQ
atevents (3) (e. g., meetings of the NAOK, nationwide camps, sem-
inars, self-help groups).

Further developments

After a decrease in contact requests during the COVID-19 pandem-
ic, its number has been growing steadily, using social media chan-
nels and new print materials, and showing a strong increase upon
attending patient events. After personal contact with a clinic’s mul-
tidisciplinary team, the number of inquiries increases, as the pro-
viders actively recommend NAOK-PAC.

Material und Methods

Description of the NAOK physical activity counseling
concept

The NAOK-HQ uses a consulting model (> Fig. 1) that is being con-
tinuously developed as an agile system concept based on the grow-
ing experience gained in NAOK consultations. It includes the fol-
lowing five phases: preparation, anamnesis, organization, test
phase, and feedback. At three measurement points (to=anamne-
sis; t; = after four weeks; t, = after 16 weeks), data is collected on
goal setting and completion as well as on subjective perception of
exhaustion and stress.

Phase 1 - Preparation

An appointment-based telephone or in person meeting is held. If
contact is made through a parent, the person concerned also takes
partin the meeting. Children aged > 8 years are always participating.
At the beginning, information is provided on the structure of the
NAOK including the funding by the German Cancer Aid, data protec-
tion and the joint working basis. The objective of the latter is not to
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meet new requirements as participation in the programme is entire-
ly voluntary and is primarily based on the patient’s needs [19].

Phase 2 - Anamnesis

The anamnesis includes six categories:

1. Basic data,

2. Disease-specific data,

3. Exercise-specific data,

4, Objectives and needs of the CAYAs

5. Subjective evaluation of physical/mental exhaustion and resilience
at three measurement points (ty-ty; since consultation no. 151).

If appropriate, patients are asked to record a video, showing them
in action (e. g., gait after prosthetic fitting, balance status after
brain tumor, severity of hemiparesis, degree of obesity), and to
provide the medical letter.

— The QR code links to the anamnesis questionnaire.

SN

R
é?ﬂ?‘:f?é

The QR code 3 links to the anamnesis questionnaire; https://www.
activeoncokids.org/naok-sports-advice-questionnaire/, Quelle:
Netzwerk ActiveOncoKids, https://www.activeoncokids.org [rerif]

KEY MESSAGE

During the assessment, possible sports are weighed up as to
risks and benefits and logistic aspects (accessibility, time
required, personal requirements) are addressed [20].

Phase 3 - Organization

In the organization phase the aims identified by CAYAs (and par-
ents) are considered individually and approaches to participation
in PA programme are presented. The pre-collected information on
a structural and personal level as well as the cooperation partners
(> Fig. 1) is integrated. Soon after the anamnesis, all parties in-
volved receive an e-mail, summarizing the discussion, formulating
the next steps taken by the advisor and providing basic informa-
tion (social media, general training recommendations, empirical
education projects suitable for the target group, etc.). A follow-up
email offers targeted and individualized exercise programme, in-
cludes a request to review the PA programme, and prompts feed-
back on what recipients consider interesting and relevant. There
are three different organization phase procedures, depending on
the setting of the chosen PA.

Procedure in the setting of sports clubs: Strengthening of self-
confidence, social skills, and physical health

= Contacting the sports club.

= Involving local NAOK clinics and NAOK members™ experience.
= Contacting coaches of appropriate groups.


https://www.activeoncokids.org/naok-sports-advice-questionnaire/
https://www.activeoncokids.org/naok-sports-advice-questionnaire/
https://www.activeoncokids.org
https://www.activeoncokids.org/betroffene/trainingsbroschuere-des-naok/
https://www.activeoncokids.org/betroffene/trainingsbroschuere-des-naok/
https://www.activeoncokids.org
https://www.activeoncokids.org/neue-naok-flyer/
https://www.activeoncokids.org

& Thieme

> Fig. 1 Cooperation partners and supporters of the NAOK; the colors were chosen arbitrarily, Quelle: Netzwerk ActiveOncoKids, https://www.

activeoncokids.org. [rerif].

= Checking whether the offer, the pedagogical concept, and the
group performance level matches the needs.

= Arranging a test training.

= Informing the coaches on any possible experience, restric-
tions, and the NAOK’s support.

Procedure in the PE setting: Participation of participation and

ensuring weekly physical activity session

= Involving the parents, an online meeting is scheduled with the
invited PE teacher to discuss (re)integration into PE, with the
option for the parents to join or not.

= Including NAOK expert on PE issues.

= Examination of the problem from all perspectives.

= Developing solutions jointly, e. g., teacher training, providing
relevant information brochures, involving expert staff who
promote inclusion or specific sports recommendations from
the medical doctors.

Procedure for cross-setting goals: Mitigating LLE of medical

therapy and participation as well as increasing self-efficacy

= Organizing, e.g., horse riding therapy, swimming courses,
personal training, physio- or occupational therapy.

= Involving foundations/associations in case of family’s financial
overload.

= (Creating individualized training programme by the NAOK-HQ.

= Establishing contacts and offering education to exercise
therapists by the NAOK-HQ.

= Onrequest, psychosocial support of exchange with other
affected persons and experts, establishment and expansion of
self-help groups, advice platforms.

= Improving everyday mobility, e.g., by providing opportunities
to attempt barrier-free cycling and receive tailored consulta-
tion from NAOK members.

= Notice the offers of NAOK centers (Ruhr, North, Bavaria,
Rhine-Main-Neckar, central Germany), the internal NAOK
clinics, and other cooperating partners and institutions.

= Communicating information access points (homepage, flyers,
etc.) and contact persons.

Phase 4 - Test phase

During the test phase, those CAYAs become familiar with the sports
programme without obligation, implement the ideas developed,
test the infrastructural situation for feasibility as well as compare
general conditions (group size and composition) and the objectives
with their own needs. Depending on the availability of the contact
person at the home location and the implementation options to
be advised, a few days to several weeks can pass between the ini-
tial meeting and the start of the test phase.
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Male
N=111
(55%)

Acute ther.
N =38 (19%)

Therapy-
phase

Diagnosis

Leukemia
Lymphoma
N=45

Aftercare
N =131 (66 %)

(23%)

N =536 (32%)

Brain tumor
N =68
(34%)

Switzerland
N=3;2%
Austria

N=1;1%

Unknown
e N=10;5%

> Fig. 2 Characteristics of gender (), age (b), therapyphase (c), diagnosis (d) and localization (e) at the time of the initial contact (Abbreviations
used: “Other cron. Dis. - Other chronic diseases”; Acute ther. - Acute therapy”).

Phase 5 - Feedback

Both after four (t;), 16 weeks (t,) and after the trial phases’ start,
the NAOK-HQ initiates contacted via phone: The actual status and
the subjective assessment of resilience and exhaustion are evalu-
ated by a standardized questionnaire compared to the information
obtained from phase 2 (to; anamnesis). If the intervention from
phase 4 turns out to be inappropriate, the research restarts and a
re-entry to phase 3 begins.

Results

Evaluation of the first 200 counselings

From June 2019 to March 2024, a total of 200 CAYAs were counse-
led by the NAOK-PAC. » Fig. 2 describes the collective in terms of
gender (a), age (b), therapy phase (c), diagnosis (d) and place of res-
idence (e). A small number (3 %) made use of the PAC from abroad.

Recruitment

Two thirds (65 %) were recruited via POC, who, informed about the
counseling via NAOK flyers. 17 % were recruited at events for pa-
tients and survivors and 18 % found out about the NAOK-PAC inde-
pendently via internet research.

CAYAs Characteristics

The percentage of males was 10 % higher compared to females
(> Fig. 2a). The five defined age groups (<6, 6-10, 11-15, 16—
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18,>18 years) were represented with at least 8 % (N=15) PAC re-
quests each (> Fig. 2b). 66 % of the NAOK-PAC (> Fig. 2c) took
place during follow-up care. 28 % were receiving acute therapy or
long-term therapy during initial anamnesis. The “other” group in-
cludes CAYAs in palliative situations (1 %), with other chronic dis-
eases (5 %), and with unknown diagnoses (2 %). The largest group
consists of CAYAs with serious LLE (> Fig. 2d). Half of those were
affected by a brain or bone tumors. Families whose children had
chronic diseases such as familial mediterranean fever, cystic fibro-
sis and renal insufficiency also requested counseling at greater in-
tervals. Representing 4 % of the total collective, the group is allo-
cated to “other”. » Fig. 2 shows the distribution of requests by
home (federal) state at the time of PAC.

Feasibility

All persons interested received a PACincluding anamnesis and gen-
eral exercise recommendations. One person died during the
3th phase, N=3 people suffered a relapse and could not complete
phase 4 and 5. No drop-out occurred.

Aims
Frequently defined targets (multiple answers possible) were “im-
proving health” (88 %) and “improving fitness” (75 %). “Gaining so-
cial contacts”, “finding a sports club”, “optimizing leisure activities”
and “participating in camps” were also wished for in the NAOK-PAC
(50%).
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> Table 1 Outcome of the first 200 network ActiveOncoKids (NAOK)
Physical Activity counselings.

Case-related results N %
Basic information 200 100
Connection to cross-clinic NAOK centers 112 56
Connection to a sports club 80 40
Dancing 14 17,5
Badminton, Tabletennis and Soccer e.g. 17 21,2
Martial Arts and Self-defense 15 18,8
Watersports (Rowing, Stand-up-paddling) 16 20
Water-based exercise (diving and rescue 18 22,5
swimming)
Connection to specific projects 70 35
(Re)connection to a pediatric oncology centers 30 14
Creation of a training concept by the NAOK 30 14
Connection to NAOK-members and -experts 18
Conversations with Physical Education teachers 18

Case-related results

> Table 1 indicates that all PAC received basic information, with
over half of CAYAs connected to a local NAOK center for follow-up
PA programme. Almost half of CAYA contacted NAOK-PAC for new
sports clubs. Around 20 % were interested in dancing, another 20 %
in sports like badminton, table tennis, and soccer, with a fifth in-
terested in martial arts and self-defense. Ten patients with pro-
nounced LLE such as severe loss of balance, ataxia or severely lim-
ited physical resilience expressed the desire to PA in a group with
people of the same age. Twelve people affected were connected
toinclusive offers. 13 PAC took place in rural regions. Eight of CAYAs
were connected to an online service and the adult family members
received intensive coaching from the NAOK-HQ so that they could
carry out the training independently.

Case studies

» Table 2 shows six case studies that varied in specific problem,
age, gender, diagnosis, therapy phase, LLE, recruitment, targets,
solution strategies and results.

Discussion

NAOK advisory approach to facilitate physical
activity with a focus on barrier management

NAOK-PAC aims to provide CAYAs with maximum support. Barriers
and successdepend on various factors such as the family system, local
networks and offers, mode of communication, and available time.

Problem dimensions

The difficulties that impede access to existing sports structures re-
late to three main factors: a) family and socio-economic structures,
and lack of b) a local network and c) suitable sports programme.
a) Family and socio-economic structures include language barri-
ers and severe parental psychological and physical stress and
thereof inability to support their children financially or logisti-

cally (transportation, sports wear, registration), despite several
support initiatives existing in Germany, such as “No child with-
out sports” and “Education vouchers”. Data on healthy CAYA
confirms that children not participating in any physical activity
on a reqular basis disproportionately come from families with
low social status, migration background, or from the new fed-
eral German states [21].

b) Lacking a local network becomes apparent when CAYA are
treated in clinics where the NAOK-HQ is not able to offer a spe-
cific contact for exercise-related questions. As a result, regional
care, sports activities, and personal assessments often fail, and
possibly, the results of motor performance tests cannot be
obtained either

¢) The lack of suitable sports programme primarily arises in struc-
turally weak and rural regions. These consultations are particu-
larly challenging, as small-town sports infrastructure usually
leaves limited choice. There often is a lack of sports facilities
such as swimming pools, fitness rooms or gyms as well as quali-
fied professionals [22]. Existing clubs usually offer only a few
disciplines or a suitable club can only be reached by traveling
long distances. Regardless of where they live, CAYAs with severe
disabilities such as ataxia, amputation or physically impaired
performance generally have few options.

If several impeding factors accrue, the goals can only be attained
through personal commitment of professional staff or loved ones.

Intervention options

The issues that can make PAC more difficult are offset by three in-
tervention options fostering the NAOK-PAC’s success: a) approach-
able communication, b) a wide network, and c) time available.

a) Approachable communication focuses on the CAYAs with their
needs and requirements, responding empathetically and indi-
vidually. In the first step, this includes a detailed anamnesis
without time limit in a personal (telephone) conversation, using
simple language if necessary. The communication structure in
NAOK-PAC is resource-oriented, without any pressure, and non-
judgemental. The aim is to provide CAYAs with confidence and
to encourage them to persevere in achieving their exercise
goals with motivation and commitment.

b) A wide network consists primarily of staff of POC and sports
programme. This network plays a key role in providing PAC by
conducting relevant assessments, recommending local pro-
gramme, finding inclusive and target group-specific clubs,
informing on camps and sports activities for CAYAs with chronic
diseases, and discussing critical case studies across professions
(> Table 2).
Time is a key factor. NAOK-PAC is an established part of the
NAOK-HQ and is incorporated into the work space with a fixed-
time quota. This enables to provide advice and connections
that can be tailored to temporal needs, allowing creative solu-
tions to be developed with experts, such as the use of online
options and intensive searching or even the development of
suitable programme.

(g
~
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Conclusion

Several studies underline the importance of PA during all phases of
a (pediatric) oncological treatment [23, 24]. Looking for programs
is often overwhelming for patients and families. Fear of rejection
and laborious search for CAYAs-suitable programs often result in
paralysization and despair. Therefore, the process of intention to
concrete action in CAYAs is questioned. This shows the relevance
of easily accessible and well-networked PAC, takin fears and needs
seriously, looking for suitable exercise options in a concept-led way,
and supporting families to getinto action. Although awareness re-
garding the relevance of reqular engangement in exercise exists in
many POC teams and this could also be shown [18], it is currently
impossible to provide a complete set of supervised sports and ex-
ercise therapy and PAC for all patients during medical treatment or
follow-up care and to connect them to suitable PA.

The NAOK-HQ provides a proven PAC concept, in addition to the
specific integration of individuals into PA programme. In the long
term, it offering supervised sports and exercise therapy and PAC
alongside treatment for all individuals is intended.

Currently, 33 POC (55 %) in Germany provide supervised sports
and exercise therapy in cooperation with the NAOK-HQ [25]. How-
ever, only a few of these have the time resources to provide compre-
hensive PAC. To our knowledge, no published data exists on PAC con-
cepts for chronically diseased CAYAs. The NAOK-PAC conceptintro-
duces an explorative approach, focussing on resource-oriented and
individual support from a multidisciplinary network (> Fig. 1).

In total, 200 CAYAs have been advised by PAC to date. The NAOK
aims at promoting physical, mental and social health through ex-
ercise [26,27] and increasing self-efficacy [28] for CAYAs. The case
studies (> Table 2) show that advice for CAYAs and adult patients
differs [29]. Firstly, hardly any oncology-specific sports groups
exist. Secondly, equipment-guided and evidence-based endurance
and strength training [30], rarely correspond to CAYAs needs. Thus,
itis necessary to (1) jointly provide creative and, if needed, custom-
ized solutions and (2) to use existing sports structures. The oppor-
tunity to use the NAOK (free of charge) reliefs many families. This
support requires a well-founded and growing network (> Fig. 2) as
well as sustainability in the employment of exercise professionals
in POC.

Outlook

The NAOK-PAC programme needs to become even more well-
known. Contact and communication modes must be accessible
more easily. Moreover, quality standards need to be stated.

To enable communication, an online chat option should be
added to the portfolio. Furthermore, detailed documentation and
follow-up of cases should be continuous to enable adaptability and
optimization. Long-term, the NAOK-PAC model is to be implement-
ed at the local NAOK POC and specifically adapted to each local par-
ticularities. However, central networking should be maintained as
individual challenging issues often occur more frequently in decen-
tralized settings.

In addition to advanced education courses in “Exercise therapy
in paediatric oncology” currently being developed by NAOK mem-
bers, this concept paper provides a base of knowledge basis and
raises awareness of the relevance of PAC.
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Cooperation and exchange with advisory structures in the con-
text of other chronic diseases, such as Mukoviszidose e.V. (https://
www.muko.info/was-wir-tun/beratung-und-unterstuetzung/
sportberatung, retrieved on XX.XX.2024), is recommended, tak-
ing into account similarity of challenges and limitations in all pedi-
atric patients. Even if the specific health benefits cannot yet be con-
firmed here, the benefits in terms of participation in sport are ob-
vious. NAOK PAC s an innovative concept that enables nationwide
access to physical activity structures.
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