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Abstract

Aims: This study explores experiences of childhood cancer survivors and their parents
with a combined physical and social activity intervention during treatment, including
how the survivors and their parents perceive physical activity post-treatment.
Design: A process evaluation using semi-structured interviews.

Methods: Using a criterion-sampling strategy, 18 Danish childhood cancer survivors
(aged 11-18years) and their parents were interviewed from September 2019 through
May 2020. Data analysis used an inductive thematic approach focused on meaning.
Results: Three themes emerged: (1) being physically active during hospitalization; (2)
peers as motivators and (3) physical activity post-treatment. During hospitalization,
daily motivation to do physical activity was dependent on the daily well-being, that is,
presence of the side effects from the child's treatment. Healthy classmates provided
distraction, reduced loneliness and promoted normality for those hospitalized. For
most of the survivors, their healthy peers provided motivation for being physically
active during treatment. When surplus energy was lacking, some survivors preferred
doing physical activity alone with a professional. Those who were physically active
in the hospital sustained being physically active post-treatment while their parents
continued seeking advice about appropriate activity levels.

Conclusion: Childhood cancer survivors and their parents benefited from the inter-
vention which also provided guidance to remaining physically active post-treatment.
This was particularly true for the participants with leukaemia.

Impact: Healthcare professionals should support children with cancer to be physically
active during hospitalization. Including social and physical components in their care
plan and being aware of individual preferences is pivotal to improving the survivors'

level of physical and social well-being during and post-treatment.
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1 | INTRODUCTION

The treatment for childhood cancer is often intense and can cause
muscle strength loss, impaired physical function and behavioural
problems (Braam et al., 2016; Ness et al., 2015; Nielsen et al., 2020).
Moreover, the treatment often requires long and recurring hospi-
talizations resulting in prolonged absences from school and a dra-
matic reduction in peer interactions (Helms et al., 2016; Warner
et al., 2016). The combination of being physically impaired, school
absence and lacking peer interactions can negatively impact quality
of life for the child with cancer (Germain et al., 2019). Identifying
potential facilitators and barriers for physical activity during cancer
treatment is pivotal to countering physical inactivity post-treatment
(Grimshaw et al., 2020; Thorsteinsson et al., 2017). According to
the Medical Research Council's (MRC) guidance for complex in-
terventions, process evaluation can be useful when investigating
how the intended audience is impacted by the intervention (Moore
et al., 2015). In this study, process evaluation was conducted after
the childhood cancer survivors had participated in the intervention

to understand how they perceived and experienced the intervention.

1.1 | Background
Refined treatment for childhood cancer has positively impacted the
5-year cancer survival rates (Armstrong et al., 2014). As survival rates
improve, however, minimizing treatment late effects comes to the
forefront of promoting long-term health and development for these
survivors (Barrett et al.,, 2020; Schmiegelow & Frandsen, 2018).
Regular physical activity is beneficial for children with cancer both
physically and socially as it can ward off treatment-related fatigue
and depression by stimulating endorphins (Speyer et al., 2010).
Research has shown that parents and peers are pivotal moti-
vators for children and adolescents to undertake physical activity
as they can offer emotional support and establish routines during
cancer treatment (Thorsteinsson et al., 2019; Zecevic et al., 2010).
However, various barriers to physical activity in childhood cancer
exist. Parents of these survivors point to the following contributing
barriers during treatment: treatment side effects, restricted move-
ment, loss of independence, isolation and low motivation (Grimshaw
etal., 2020). Cancer treatment is often also described as stressful for
both the child and his/her parents due to feeling overwhelmed by

Patient or Public Contribution: The participants were involved in designing the in-
terview guides to ensure that the interview guides were understandable for the par-
ticipants to provide rich descriptions of their experiences with a physical and social

activity intervention during hospitalization.

cancer, childhood cancer survivors, nursing, parents, peer motivation, physical activity,
psychosocial, qualitative study, transition

the cancer diagnosis, having to keep abreast of various medical ap-
pointments, and not least focusing on recovery (Beeler et al., 2021;
Gotte et al., 2014). All this may not allow parents to prioritize phys-
ical activity during treatment. The parents themselves can also be
considered as potential barriers; for example, when they dismiss the
importance of physical activity rehabilitation or when they fail to
motivate their child to be physically active post-treatment (Cheung
et al.,, 2021; Wakefield et al., 2011). Parents may also be unaware
of the importance of being physically active as a childhood cancer
survivor (Cheung et al., 2021; Mizrahi et al., 2020). Earlier studies
report that the combination of cancer treatment and reduced peer
interaction during treatment affect the cancer survivors' ability
and desire to be physically active and ultimately lowers the child's
health-related quality of life post-treatment (Ness et al.,, 2009;
Vannatta et al., 2007). Thus, to target and ameliorate their impaired
physical, social and academic functioning, a multimodal intervention
was designed for implementation during the children's cancer treat-
ment. The intervention included in-hospital supervised physical ac-
tivity combined with co-admission days by healthy classmates as the
link between the hospital and the child's school peer group (Nielsen
et al., 2020; Thorsteinsson et al., 2013).

2 | THE STUDY

2.1 | Aims

This study explores experiences of childhood cancer survivors and
their parents with a physical and social activity intervention during
cancer treatment, including how the survivors and their parents per-
ceive physical activity post-treatment.

2.2 | Design

We designed a qualitative descriptive study using in-depth semi-
structured interviews. Qualitative description research offers the
opportunity to gather direct rich descriptions of the phenomena of
interest from the people involved (Bradshaw et al., 2017). In health
care research, this methodology is often used to learn from the de-
scriptions gained from the participants. The knowledge gained from
the participants' descriptions can be used to influence interventions
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(Sullivan-Bolyai et al., 2005). The qualitative descriptive design of-
fered detailed descriptions of the intervention during cancer treat-
ment from the involved participants. The knowledge gained from
the participants' descriptions can be used to design future physical
and social activity interventions.

2.3 | Setting

The study is embedded in the REhabilitation including Social and
Physical Activity and Education in Children and Teenagers with
Cancer (RESPECT) Study. RESPECT is a Danish nationwide, con-
trolled rehabilitation study initiated in 2013, that includes children
with cancer aged 6-18years. Its purpose is to examine the academic,
social and physical rehabilitation of children with cancer throughout
the treatment trajectory and is embedded in the work structure of
the Center for Integrated Rehabilitation of Cancer Patients (CIRE)
programme (Adamsen et al., 2020).

2.4 | Intervention components
The intervention included three components; (1) an educational ses-
sion on cancer and cancer treatment; (2) visits by classmates (“ambas-
sadors”) during hospitalization and (3) supervised in-hospital physical
activity. A full description of the components is available in previ-
ous articles from the RESPECT study (Lindgren et al., 2017; Nielsen
et al., 2020; Thorsteinsson et al., 2013). The intensity of the pro-
gramme has been published elsewhere (Thorsteinsson et al., 2017).
When feasible, the child with cancer participated in a supervised
in-hospital physical activity intervention (the RESPECT physical ac-
tivity programme) (Nielsen et al., 2020). This programme consisted of
various tailored physical activities, that is, game-based activity, walk-
ing, running, endurance and strength building. The individual sessions
were 5-30 min whereas the group sessions were 30-120 min. The
group sessions included all admitted children and their ambassadors.
Physical activity sessions were held either in the child's hospital room
or at a nearby gym (Nielsen et al., 2020). The sessions were led by two
exercise professionals associated with the RESPECT Study. Each ses-
sion was designed to consider the child's daily well-being status (i.e.
presence of nausea, pain, dizziness or other treatment side effects)
and physical capability and as such the intensity of the sessions was
individualized. See Table 1 for RESPECT activity programme details.

2.5 | Sample/participants

A criterion-based sampling strategy was used to select par-
ticipants from the RESPECT cohort (n = 120). Participants were
sampled in dyads (survivors with their parents) and as such se-
lection was based on the dyads that matched the inclusion crite-
ria. If matches were identified, parents of the matched children
were contacted by the project nurse either by mail or telephone.

TABLE 1 Thein-hospital RESPECT activity programme. From Nielsen et al. (2020)

Weekends

Friday

Thursday

Wednesday

Monday Tuesday

Weekday

No ambassador

Planning ambassador Ambassador visit Planning ambassador Ambassador visit No ambassador

Ambassador visits

activity

activity

visit

visit

No training

Training

Training

Training

Training

Training

Training

No training

Individual session

5-30 min

Group session with the

Individual session

5-30 min

Group session with the ambassadors

30-120 min

Individual session

5-30 min

Able to walk/not isolated

ambassadors

30-120 min

Cardiorespiratory

Cardiorespiratory

Cardiorespiratory fitness

Muscle strength

Balance

Cardiorespiratory

fitness
Muscle strength

Balance

Cardiorespiratory fitness

Muscle strength

Balance

fitness
Muscle strength

Balance

fitness
Muscle strength

Balance

No training

Individual session

5-30 min

Individual session with the

Individual session

Individual session with the
5-30 min

Individual session

5-30 min

Able to walk/isolated

ambassadors

5-30 min

ambassadors

5-30 min

Cardiorespiratory

Cardiorespiratory

Cardiorespiratory

fitness
Muscle strength

Balance

Cardiorespiratory fitness

Muscle strength

Balance

fitness
Muscle strength

Balance

Cardiorespiratory fitness

Muscle strength

Balance

fitness
Muscle strength

Balance

No training

Individual session

5-30 min

Individual session with the

Individual session

Individual session Individual session with the
5-30 min

5-30 min

Bedridden

ambassadors

5-30 min

ambassadors

5-30 min

Muscle strength

Muscle strength

Muscle strength

Muscle strength

Muscle strength
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Participants were found eligible if the cancer survivor: (1) was be-
tween the age of 9-18 years at the time of the interview; (2) was
at least 1-year post-treatment and (3) had been enrolled in the
RESPECT Study's intervention group during treatment. Exclusion
criteria were the inability to speak Danish, presence of cognitive
dysfunction or mental retardation. As we wanted to gain insight
into the participants' descriptions of their participation in the
RESPECT physical activity intervention, a conscious attempt was
made to include childhood cancer survivors who had required
long treatment episodes as they would have had more exposure to
the physical and social impacts of treatment. The childhood can-
cer survivors included in the study were diagnosed with: tumours
located in the central nervous system (n = 1); leukaemia (n = 11);
extracranial solid tumour (n = 3); Hodgkin's lymphoma (n = 1)
and non-Hodgkin's lymphoma (n = 2). See Table 2 for participant
characteristics. Twenty childhood cancer survivors were asked to
participate in the interviews. As the sampling was done in dyads,
two childhood cancer survivors declined as their parents' unwill-
ingness to participate in the study. In total, 18 childhood cancer
survivors (8 females; 10 males) aged 11-18 years (mean = 14) and
19 parents (14 mothers; 5 fathers) participated in the study. In one
parent interview, two parents participated. In total, 36 interviews
were conducted. All survivors participating in this study had been
enrolled in the RESPECT physical activity programme during

treatment. The recruitment process is described in Figure 1.

2.6 | Data collection

This study does not include data from the experiences of the classroom
educational sessions on cancer as this aspect has been highlighted
in earlier articles from the RESPECT Study (Ingersgaard et al., 2021;
Lindgren et al., 2017; Thorsteinsson et al., 2013). Rather, the current
study focuses on the physical and social aspects of RESPECT.

Two semi-structured interview guides were developed, that is,
one for the childhood cancer survivors and another for the parents.
The interview guides were designed to elicit participant experi-
ences on the following themes: (1) overall perception of RESPECT;
(2) physical activity a component of the hospitalization care plan;
(3) physical activity in general; (4) knowledge gained from the in-
tervention programme and (5) physical activity post-treatment.
Open-ended questions were raised to encourage participants to
reflect on their experiences (Bradshaw et al., 2017). The inter-
viewer (NNP) had not previously been involved with the RESPECT
Study, thus ensuring that participants were able to express them-
selves freely. Participants were interviewed individually in person,
once from September 2019 through May 2020. The childhood
cancer survivors were interviewed separately from their parents.
Interviewers were conducted: in the participant's home (n = 26) or
in a private room at the hospital (n = 10), depending on the partic-
ipant's preference. The duration of the interviews ranged from 13
to 65 min (mean: 32 min) and were audio-recorded and transcribed
ad verbatim.

WiLEY- ¥

TABLE 2 Participant demographics

Childhood
cancer
survivors Ambassadors
(n=18) (n = 36)
Gender
Male 10 20
Female 8 16
Type of cancer
Leukaemia 11
Central nervous system 1
tumour
Extracranial solid tumours 3
Hodgkin lymphoma 1
Non-Hodgkin lymphoma 2
Age
Age at time of diagnosis 10.5 (6-16) 10.5 (6-16)
(years)
Age at time of data 13.5(11-18)
collection (years)
Length of treatment period (120-1059)
(days)
Years after ended treatment 2.5 (1-5)
In hospital stays (days) 125 (47-188)
Training sessions 35 (9-66)
Ambassador co-admissions (n) 11 (6-26)
Parents (n = 19)
Mothers 14
Fathers 5
Married/in a relationship 15
Working full-time 17
Working part-time 2
Education
Less than 9th grade 1
9th grade or 10th grade
Highschool
Vocational education 3
Short-cycle tertiary education (below 3years) 2
Bachelor's or equivalent education (3-4years) 9
Master's or equivalent education (5years and 3

above)

Doctoral or equivalent level

Note: Age is presented in median and (range). Length of treatment is
presented in (range). Years after ended treatment, in-hospital stays,
training sessions and ambassador co-admissions are presented in

median and (range).

27 |

Ethical considerations

The Regional Ethics Committee for the Capital Region (file. 3-2012-
105) and the Danish Data Protection Agency (file. 2007-58-0015/
nr.30-0734) approved the RESPECT Study. RESPECT is registered at



PETERSEN ET AL.

| Intervention group (INT)

Children treated at University Hospital
of Copenhagen (Rigshospitalet) from Jan
2013 to Feb 2018; 6-18yrs; diagnosed
with a cancer or cancer-like disease; and

FIGURE 1 Recruitment process

received chemotherapy and/or
radiation therapy.

n =160 Relapse: 6

Missed: 1

Excluded Children n = 32

Not speaking Danish: 6
Mental disabilities: 8
Not attending school: 7
Living abroad: 4

A4

participate: 2

,| his/her class :1

Eligible children Declined participation n = 8
n=128 Did not wish for classmates to

Found the intervention irrelevant :4
Did not want the educational session in

Did not want to participate in the
RESPECT activity program: 1

Included children

Morse: 7
Relapse: 11

<8 or>19: 3

n=120 Excluded children from this study n = 40

» Developed brain damage: 3
Lost to follow-up: 14
Moved abroad: 2

A 4
Eligible cancer survivors
n =280

A
Invited to participate in interviews
n=20

Declined participation

n=2

v
Accepted participation in interviews
n=18

ClinicalTrials.gov (files: NCT01772849 and NCT01772862) and com-
plies with the Helsinki Il Declaration norms and subsequent amend-
ments. Parents of children under the age of 16 gave verbal and written
consent as did the adolescents aged 16 years and above. All participants
were informed of their right to withdraw from the study at any time.

2.8 | Dataanalysis

The transcripts were analysed and discussed by first authors NNP
and HBL. An inductive thematic analysis focusing on meaning was
used (Clarke et al., 2015).

The data were organized and coded using NVivo 12 coding soft-
ware. The thematic analysis included the following steps: (1) the
transcripts were read repeatedly until NNP gained an in-depth un-
derstanding of the content; (2) all transcripts data were initially coded

and later assigned meaning units agreed upon between the first au-
thors NNP and HBL; (3) the meaning units were then analysed and
reassembled into themes; (4) the themes were reviewed to ensure
that all the coded data was included, after which the themes were
examined in relation to the entire dataset to ensure that the analysis
represented the entire body of data and (5) the themes and names
were finalized and all authors agreed on their ultimate selection. The
authors experienced minor disagreements about wordings and how
findings should be presented. However, these were resolved through
compromise and agreement of highest credibility selections.

2.9 | Rigour

To ensure trustworthiness of this study, we used Bradshaw et al.
and their demonstration of four principles for trustworthiness in
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qualitative descriptive research (Bradshaw et al., 2017). Their
four principles stemmed from Lincoln and Guba's four principles
(credibility; dependability; confirmability; and transferability) for
trustworthiness in qualitative research (Lincoln & Guba, 1986). To
ensure transferability, we purposefully sampled participants with
mixed sex, varying ages of the survivors, and included their parents.
Furthermore, sampling was done following in-hospital-based treat-
ment days. All contributed to rich descriptions of the intervention.
To strengthen the data credibility, we used an independent inter-
viewer and semi-structured interviews with open-ended questions
to offer the opportunity for participants to elaborate on issues vital
to them within and beyond the pre-determined themes. To ensure
the confirmability of this study, the interviews were audio-recorded
and description of demographics of the participants were provided
(Table 2). A native-speaking medical writer compared the English
version with the Danish version to ensure translation accuracy and
that all concepts were captured correctly and were accurately inter-
preted across languages. All authors approved all translations.

3 | FINDINGS

The study participants included 18 childhood cancer survivors
(n = 56% males) aged 11-18years (age median = 14) and their par-
ents (n = 19). The survivors had completed their treatment between
1 and 5years prior to being interviewed. Inductive analysis of the
dyads' (survivors and their parents) experiences resulted in following
themes: (1) being physically active during hospitalization; (2) peers
as motivators and (3) physical activity post-treatment. The themes
captured insights into how the dyads experienced the RESPECT
Study's physical activity programme and perceived physical activity

post-treatment.

3.1 | Being physically active during hospitalization
Overall, the hospital-based physical activity programme was found
to be favourable to both the children and parents, who described it
as a positive learning experience, a huge support during treatment
and motivational for engaging in further physical activity during and
post-treatment. Most of the survivors (n = 15) stated that they had
participated in the physical activity sessions whenever they were
not significantly affected by treatment side effects. Some survivors
(n = 4) found the sessions challenging and exhausting due to the
treatment's impact on their body, that is, breathlessness when walk-
ing the hallway, feeling fatigued or nauseous.

In contrast, five survivors informed that they could have done
more physical activity and that the sessions were not challeng-
ing enough. Although all the survivors (n = 18) had participated in
the sessions during their hospitalization, three of them could only
vaguely recall being physically active. These three survivors remem-
bered walking the hallways or from their bed to their hospital room
door, but they did not associate that with being physically active.

The survivors agreed, however, that the sessions were a good diver-

sion while in the hospital. One girl explained:

It [physical activity] was hard but it was very nice
to get up and move around because, otherwise, you
didn't get much of a chance

(Female, aged 13 years)

Although most of the survivors (n = 16) and their parents (n = 16)
had an overall positive view of the RESPECT physical activity pro-
gramme, few of the survivors (n = 2) and their parents (n = 2) reported
negative experiences. Three survivors described intermittently feeling
too ill to participate, which proved demotivating for them. One boy

explained:

| was in bad shape. | was sick even before he [the
physical activity professional] came to ask me to par-
ticipate, and | know that I'd be more ill if | went with
him. So, there was no real bonus in it for me to go.

(Male, aged 13 years)

From the parents' perspective, the RESPECT physical activity pro-
gramme could have offered more individual sessions. As one mother
explained:

| would have liked to have seen more individual train-
ing for him while we were there [in hospital]. Perhaps
also because he [the child] became more withdrawn
whenever other kid participated.

(Mother to 16 years-old male)

Few survivors (n = 3) described not wanting to participate in group
sessions as they lacked the surplus energy. They would have preferred
using the physical activity professionals as personal trainers at those
times. Their parents (n = 3) felt that the professionals did not motivate
their child enough during the sessions, which resulted in the child not

fully benefiting from the programme. As one mother explained:

| think they [the physical activity professionals] could
have pushed her more. They didn't need to leave it
up to them [the children] to [decide to] participate.
They could have just told her it was a part of being
in RESPECT.”

(Mother to 12-year-old female)

The parents (n = 3) were unsure whether their child's participation
in the intervention had any impact on their child being physically ac-
tive during treatment or during the first-year post-treatment. However,
most of the survivors (n = 14) explained that they continued be phys-
ically active afterwards. Some survivors (n = 4) did not resume the
same physical activities as prior to their diagnosis but instead found
new ones, that is, horseback riding, badminton and swimming. Most
of the survivors (n = 15) and their parents (n = 15) experienced that
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the survivors were unafraid of being physically active post-treatment.
The parents (n = 15) described the survivors as having developed a
different perspective of physical activity because they were physically

active during treatment.

3.2 | Peersas motivators

Most of survivors (n = 16) and their parents (n = 16) agreed that using
classmates as ambassadors offered emotional support during hospi-
talization. Ambassador actions during visits included combatting the
child's feelings of isolation from school and their social networks as
well as deviating their focus away from the cancer experience and
towards a sense of normality. Most of the survivors (n = 15) were
more motivated to get out of bed during ambassador visits. As one

boy explained:

| liked it. Having your friends visit and staying in touch
with your class. But it was more the fact that it was an
escape from just being in the hospital. And the part
about working outs was also nice because you could
do it with those you knew.

(Male, aged 18years)

The dyads (n = 31) agreed that physical and social activities tended
to merge as the ambassadors, who provided a social dimension, also
participated in the physical activity sessions alongside the survivors.

As one mother described:

[...] his ambassadors did the same exercises as he did,
and he could see that he was lagging a bit behind them
[...], that they always did a bit more than he could. He
was eager to come in first place every time, so he
pushed himself to do the same exercises as they did.
(Mother to 14-year-old male)

However, two survivors declined having ambassadors as their
treatment occurred during the summer school break. Although the
survivors (n = 15) and their parents (n = 16) agreed that the ambassa-
dors were motivators for survivors' participation in the sessions, some
survivors (n = 5) recalled a disparity between the two groups. As one
girl explained:

They could do more stuff than me, and that was kind

of annoying because they were better than me. But at

the same time, it was nice not to have to do it alone
(Female, aged 13 years)

Despite the differences between them and the ambassadors, most
of the survivors (n = 15) experienced the sessions to be more fun when
their classmates were there rather than having to do the sessions alone
with the professionals. For some of the survivors (n = 8), these ambas-
sadorships led to deeper friendships post-treatment.

The survivors (n = 8) who remained connected with their am-
bassadors found that the latter continued to support them post-

treatment. One girl explained:

| appreciated them [the ambassador visits] very much.
It's easier to speak with those who were there during
my treatment than with friends I've known since | was
ten years old. They understand things differently [...].
They know what it's like to be sick and not be able to
talk with your parents about not having hair or having
a bloated face [...] Those things that other people just
don't get

(Female, aged 17 years)

A few of the survivors (n = 3) lost contact with their ambassa-
dors as they had to repeat a school year or change schools altogether.
However, these survivors found new friends with whom they could ex-
ercise. Most survivors (n = 16) noticed that they did not lag far behind

their healthy peers during physical activities post-treatment.

3.3 | Physical activity post-treatment

The survivors (n = 18) and their parents (n = 19) were taught the
importance of physical activity during the programme and how can-
cer and its treatment can impact the child's physical function. Most
parents (n = 17) expressed an understanding of this importance and
several of the parents stated that their child also benefited from re-
ceiving guidance from the professionals. As one father explained:

| really do think it [RESPECT] helped him. It made him
more aware of how important it is to stay physically
active.

(Father to 13-year-old male)

Many parents (n = 15) felt supported during the treatment because
the physical activity professionals guided them in their role as part-
time trainers, motivators and caregivers. This guidance provided par-
ents with the tools needed to fulfil the expectation placed on them. As

one mother explained:

| asked the physical activity professionals what she
was capable of doing if he thought she could do this
or the other. He told me that there were no limita-
tions and that we should let her go as far as she felt
she could. We kept using that physical activity profes-
sional [for guidance] even after we came home
(Mother to 11-year-old female)

The dyads (n = 31) agreed that the survivors who were active
during treatment experienced an easier transition post-treatment.
However, the view of the survivors differed from that of their parents
about the motivation for being physically active post-treatment. Some
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parents (n = 6) felt that their personal support to their child was the

motivation. As one mother explained:

| think it's very demanding on parents. Being active
can mean a lot of things. If parents don't feel like
doing it then it doesn't amount to anything. In fact,
it's up to the parents to figure out what triggers their
child. Because if it interests them [the children] then
it's easier to motivate them.

(Mother to 11-year-old female)

In contrast with their parents, most of the survivors (n = 16) looked
to peers for support in being physically active and doing physical activ-
ities with peers positively impacted their physical and emotional well-

being. As one girl explained:

| think you need to find something you're inter-
ested in. That'll quickly motivate you to keep going
and you also find friends who are interested in the
same things. | just think it's important to get back to
it [physical activity] right away because it does some-
thing for your body

(Female, aged 17 years)

The dyads' understanding of the importance of physical activity
continued post-treatment. Most parents (n = 14) felt that they suc-
ceeded in motivating their children to be physically active, but some
parents (n = 5) felt that more guidance on structuring physical or school
activities would have been useful to ease the transition post-treatment.

4 | DISCUSSION

Semi-structured interviews were used to explore experiences of
young cancer survivors (aged 11-18years) and their parents with
a combined physical and social activity intervention during cancer
treatment; including the programme's impact on the survivors' abil-
ity to be physically active post-treatment. This study showed that a
physical activity programme during treatment can enhance the sur-
vivors' and their parents' (dyads) views of how important physical ac-
tivity can be during rehabilitation. Additionally, the knowledge they
gained from the intervention proved useful to them post-treatment.

In this study, the survivors had different physical activity needs
during treatment. For example, some survivors found the sessions
to be challenging while other survivors did not. This suggests that
it is important to consider individual needs when promoting phys-
ical activity during hospitalization. When children with cancer par-
ticipate in physical activity during treatment, they are susceptible
to side effects (Nielsen et al., 2018). In the present study, survivors
who experienced treatment side effects preferred doing sessions
only with professionals. Some survivors found the presence of other
children in the sessions to be generally demotivating. These findings
suggest that while physical activity during hospitalization is feasible,

professionals should adjust sessions to meet individual preferences.
This finding is further supported by Lam et al. (2020) and shows that
using a physical activity coach during treatment can increase the
children with cancer's knowledge and confidence in doing physical
activity.

Our findings show that most of the survivors found ambassa-
dor participation in the sessions to be motivating and as such am-
bassador support did reinforce survivor participation. This finding
confirms previous research proposing that children and adolescents
diagnosed with cancer are most likely to be motivated to engage in
physical activity if they participate with their peers or receive pos-
itive feedback about their ability to be physically active (Mizrahi
et al., 2020). Similar findings from the RESPECT study show that
being physically active in a social context, for example, with am-
bassadors was motivating (Thorsteinsson et al., 2019). Our findings
show that the social aspect of being physically active continued to
motivate the survivors post-treatment. This finding builds on pre-
vious research showing that adolescents with good peer support
tend to participate in physical activity more than those who do
not (Heitzler, 2010; Strauss et al., 2001). Earlier findings from the
RESPECT Study suggest that a mutual understanding between sur-
vivors and their healthy peers can be developed if interventions
include healthy peers during the child with cancer's rehabilitation
(Ingersgaard et al., 2021). The present study also supports the rec-
ommendation that professionals working with children with cancer
during hospitalization should facilitate contact between the child
and their peers.

Research shows that children with cancer and their parents
tend to believe that physical activity during treatment induces or
worsens side effects, for example, fatigue (Cheung et al., 2021; Lam
et al., 2017). A central finding of this study is that witnessing their
child receiving professional guidance and observation during phys-
ical activities resulted in the parents developing a positive attitude
towards physical activity and encouraging their child to be active
post-treatment. As such, the present study underscores the im-
portance of professional guidance as a tool for challenging miscon-
ceptions about physical activity during cancer treatment. Previous
research shows that parents with a positive attitude towards physi-
cal activity have a greater chance of motivating their children to en-
gage regularly in physical activity (Brockman et al., 2009; Zecevic
etal., 2010).

Our findings show that parents felt responsible for motivating
their child to be physically active post-treatment. Similar findings
reported that childhood cancer survivors may be more influenced
by parents to do physical activities than by their healthy peers, due
to developmental disruption caused by having a cancer diagnosis
and being hospitalized (Gilliam & Schwebel, 2013). In contrast, the
present study shows that survivors consider their peers and their
own understanding of the importance of physical activity to be the
main motivators post-treatment. These findings support Yao and
Rhodes (2015) suggestion that when childhood cancer survivors go
through puberty, modelling behaviours of peers over those of their
parents motivates them more to doing physical activity. Healthcare
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professionals can benefit from this study's findings to better un-
derstand dyadic experiences with physical activity during and post-
treatment. Furthermore, healthcare professionals should motivate
the child with cancer to be physically active during treatment by
including peers and parents in sessions. As treatment is dynamic
and the child with cancer's needs vary throughout the process,
healthcare professionals should use an explorative approach when
motivating the child with cancer. To ensure the possibility of being
physically active, healthcare professionals should include physical
activities within the care plan. Post-treatment, healthcare profes-
sionals should be encouraged to explore facilitators and barriers to
survivors doing physical activity and provide them with the neces-

sary support.

4.1 | Strength and limitations

In the RESPECT Study, authors MKF and TT assumed the role of
physical activity professionals and worked with the survivors during
their treatment. This is considered a potential bias as they may have
assumed a more positive outlook when writing this article. However,
to accommodate this potential bias and to strengthen this study's
credibility, an independent interviewer was included, and the au-
thors (MKF and TT) were excluded from any data analysis. An ad-
ditional strength was the fact that the interviews were conducted
in person. The face-to-face interaction helped the interviewer to es-
tablish a relationship with the participants, thus facilitating the dis-
cussion of sensitive topics. Our attempt to include childhood cancer
survivors with long treatment episodes were successful which re-
sulted in comprising mainly former leukaemia patients (61%). This is
considered a limitation, as the study findings may not be representa-
tive of the overall diversity of childhood cancer. Furthermore, there
may be differences in diagnoses and treatments and their impact on
survivors' ability to be physically active post-treatment. This aspect
was not explored in this study.

Another limitation is that the parents' recall may have been influ-
enced by the survivors' current physical and social activity level and
as such may have affected their responses at the time of the inter-
views, for example, being selective by offering statements confined
to things that impressed them most. The importance of physical ac-
tivity is a widely accepted norm in the daily lives of children and ad-
olescents in Denmark. Accordingly, the parents may have expressed
their desire to promote physical activity in their daily lives because
the interviewer may view this attitude as favourable. Consequently,
this may have affected the trustworthiness of the study.

The study findings may be transferable to other paediatric oncol-
ogy settings as the knowledge about professional guidance and the
importance of peer support during and post-treatment may be used
across disease groups and cultures. We acknowledge that other
frameworks may have been useful tools to discover other import-
ant dimensions of the participants' experiences. Future studies that
focus on exercise may find these frameworks useful when conduct-
ing qualitative research.

5 | CONCLUSION

Childhood cancer survivors and their parents benefited from partici-
pating in an intervention where physical and social activities were
combined. The study findings indicate that the dyads understood
the importance of being physically active during hospitalization and
their appreciation of it continued post-treatment. Physical activity
support varied according to the daily health status of the survivors
during treatment.

The importance of including peers in physical activities with sur-
vivors should not be underestimated, however, sensitivity of individ-
ual preferences should be considered. Differentiating between ages,
needs and motivation would be valuable when designing future phys-

ical activity interventions during treatment for children with cancer.
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