
Received: 1 July 2022 Revised: 20 September 2022 Accepted: 21 September 2022

DOI: 10.1002/pbc.30056 Pediatric
Blood &
Cancer The American Society of

Pediatric Hematology/OncologyR E S E A RCH ART I C L E

Perceived barriers and facilitators to physical activity in
childhood cancer survivors and their parents: A large-scale
interview study from the International PACCS Study

Elna Hamilton Larsen1,2 Anneli ViktoriaMellblom1,3 Marie Hamilton Larsen1

Ellen Ruud2,4 Lene Thorsen5,6 Natasha Nybro Petersen7

Hanne Bækgaard Larsen7,8 Martin Kaj Fridh7 Hanne Cathrine Lie1

1Department of Behavioural Sciences inMedicine, Institute of BasicMedical Sciences, Faculty ofMedicine, University of Oslo, Oslo, Norway

2Department of PaediatricMedicine, Oslo University Hospital, Rikshospitalet, Norway

3Regional Centre for Child and AdolescentMental Health Eastern and Southern Norway (RBUP), Oslo, Norway

4Institute of Clinical Medicine, Faculty ofMedicine, University of Oslo, Oslo, Norway

5Department of Oncology, National Advisory Unit on Late Effects after Cancer Treatment, Oslo University Hospital, Oslo, Norway

6Department for Clinical Service, Division of CancerMedicine, Oslo University Hospital, Oslo, Norway

7Department of Pediatrics and AdolescentsMedicine, University Hospital Rigshospitalet, Copenhagen, Denmark

8Faculty of Health Sciences, University of Copenhagen and The Pediatric Clinic, JulianeMarie Centre, Rigshospitalet, Copenhagen, Denmark

Correspondence

Anneli Mellblom, Department of Behavioural

Sciences inMedicine, Institute of Basic

Medical Sciences, Faculty ofMedicine,

University of Oslo, Oslo, Norway.

Email: anneli.mellblom@r-bup.no

Larsen Elna Hamilton andMellblomAnneli

Viktoria share the first authorship.

FridhMartin Kaj and Lie Hanne Cathrine share

the last authorship, on behalf of the PACCS

Study Group.

Abstract

Background: Physical activity (PA) may reduce risks of late effects in childhood cancer

survivors, yet many have low activity levels. Using the WHO’s International Classi-

fication of Functioning, Disability, and Health for Children and Youths (ICF-CY) as a

conceptual framework, we aimed to identify perceived barriers and facilitators to PA

in young survivors and their parents.

Design/methods: We conducted individual, semi-structured interviews with 63 sur-

vivors, aged 9–18 years, ≥1-year off treatment, and 68 parents, recruited from three

pediatric oncology departments in Norway and Denmark. Interviews were analyzed

inductively using thematic analysis to identify barriers and facilitators to PA, which

weremappedonto the ICF-CYmodel components; body function/structures, activities,

participation, and environmental and personal factors.

Results: Two-thirds of the survivors described how treatment-related impairments of

bodily functions (e.g., fatigue, physical weakness, reduced lung capacity) caused phys-

ical limitations, reducing opportunities to participate in PA, especially team sports

and school physical education. This resulted in a perceived ability gap between sur-

vivors and peers, reducing motivation for PA. These PA barriers were moderated by

Abbreviations: ICF-CY, International Classification of Functioning, Disability, and Health for Children and Youths; PA, physical activity; PACCS, The Physical Activity and fitness in Childhood

Cancer Survivors.
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environmental factors that facilitated or further hindered PA participation (family,

peer, and school support). Similarily, personal factors also facilitated (acceptance,

motivation, goal setting) or hindered (anxiety, low motivation, and lack of trust) PA

participation.

Conclusion: Treatment-related long-term or late effects represented significant bar-

riers to PA as their functional consequences reduced survivors’ capacities and capa-

bilities to be active. Environmental and personal factors acting as facilitators or further

barriers toPAwere identified.Applying the ICF-CY framework in clinical practice could

help to enable PA participation.

KEYWORDS

barriers and facilitators, childhood cancer survivor, ICFmodel, late effects, physical activity

1 INTRODUCTION

The 5-year survival rate after childhood cancer exceeds 80% in most

developed countries, resulting in a growing population of survivors

with high risks of treatment-related long-term morbidity and prema-

ture mortality.1–5 By the age of 50 years, 98% of childhood cancer

survivors experience multiple chronic health conditions (late effects),

including cardiorespiratory disorders, metabolic syndrome, neurocog-

nitive impairments, fatigue, early frailty, and secondary cancers.3,6–9

Reduced cardiorespiratory fitness alone is associated with an almost

four-fold increase in the hazard of early death among survivors com-

pared with the general population.10 Thus, late effects after cancer

treatment can significantly affect the survivors’ and their families’

quality of life, and healthcare and societal costs.11–13

Participating in physical activity (PA) in childhood is essential for

attaining developmental milestones, improving physical fitness, and

forming long-lasting beneficial lifestyle behaviors.14–16 PA is especially

important for young cancer survivors, as PA can reduce their risk of

late effects such as metabolic syndrome, cardiovascular disease, and

premature death.17–21 Regardless, most survivors are less active than

siblings and age-matched healthy controls.22–24 A recent study found

that only 25% of childhood cancer survivors meet PA recommended

guidelines (60 minutes a day).25 In adult childhood cancer survivors,

sedentary behavior is attributed to a range of interlinked physical

and psychosocial factors, including: (a) adverse consequences of anti-

cancer therapies on physical fitness and function26–28; (b) worries and

safety concerns regarding PA29,30; and (c) lack of knowledge regard-

ing appropriate PAs for survivors.31,32 A recent systematic review

of childhood cancer survivors identified barriers and facilitators to

PA such as parental and social support, access to facilities, time and

financial constraints, and perceived competence or concerns regarding

appearance.33 However, confindence in the findings is low due to low

methodological quality of the studies. Although young survivors were

dependent on their families to facilitate and model PA, we lack stud-

ies of both young survivors and their families perceived barriers and

facilitators to PA.33 To systematically explore parents and survivors’

perspectives, the WHO’s Classification system for Function, Disabil-

ity, and Health for Children and Youths (ICF-CY) represents a useful

framework, illustrating the interrelationships between body functions

and structures impairments (e.g., late effects), activity limitations, and

participation restrictions, given personal factors of the survivor’s and

his or her environment (social, cultural, structural factors).34

Theaimof this studywas to identify survivors and their parents’ per-

ceived barriers to, and facilitators of, PA using the ICF-CY model as a

guiding framework.

2 MATERIALS AND METHODS

2.1 Design

The present study is the part of a larger, international study: the Phys-

ical Activity and fitness in Childhood Cancer Survivors (PACCS) aiming

to generate empirical evidence on PA (substudy 1), physical fitness

(substudy 2), and facilitators and barriers to PA (substudy 3), to inform

the development of evidence-based PA interventions for young sur-

vivors (substudy 4). This is a qualitative study with semistructured,

individual interviews with survivors and their parents enrolled in the

PACCS study.35

2.2 Sample and recruitment

The sample consisted of 63 survivors and 68 parents recruited at the

largest pediatric oncology departments in Norway (Oslo and Bergen)

andDenmark (Copenhagen).We used a purposive sampling strategy,36

to maximize variation in age, cancer diagnoses, treatment protocols,

times since treatment completion, area-of-residence (urban to rural),

and PA levels (determined in substudy 1). In Norway, study nurses

called the parents of eligible survivors. In Denmark, an invitation was

sent by mail prior to the survivors’ outpatient appointment. Inclusion

criteriawere:≤18years of age at study,≥1year since cancer treatment

completion, and in remission. Parents of survivors consenting to par-

ticipate were then invited to participate in the study. The recruitment

and data collection took place from January 2018 to July 2020. Of

76 survivors invited to participate in the interview study, 12 declined

(not wanting to re-experience their cancer [n = 8], provided no reason

[n = 4]), and one no-show for the interview, resulting in a total sample

of 63 survivors (response rate of 83%).
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2.3 Data collection

A semistructured interview guide was developed by three of the

authors (Anneli Viktoria Mellblom, Elna Hamilton Larsen, Hanne

Cathrine Lie) and user representatives, guided by the study aim, exist-

ing literature, and the ICF-CY framework, focusing on experiences

with PA. The interviews were conducted at the hospital depart-

ments, in the participants’ homes, or by telephone due to COVID-19

restrictions (n = 6). Interviews lasted for an average of 27 minutes

(range: 8–105 minutes) and were conducted by six females and one

male researcher, all experienced with pediatric oncology research

(Anneli Viktoria Mellblom, Elna Hamilton Larsen, Hanne Cathrine

Lie, Sunniva Helland, Maria Brinkkjær, Natasha Nybro Petersen, Ben-

jamin Graungaad). Interviewers and participants did not know each

other, with the exception of four interviews. Survivors and parents

were interviewed separately unless the survivor asked to have the

parent present (n = 2). All interviews were audiorecorded and tran-

scribed verbatim. Diagnosis and treatment information were collected

from medical records. Recruitment stopped when information power

was reached, meaning no additional themes arose in subsequent

interviews.37

2.4 Data analyses

All interviews were analyzed according to principles of systematic text

condensation,38 applying a hybrid inductive-deductive approach.39

First, transcripts were quality assured using the audio recordings. The

coding process included multiple back and forth analyses of the data

performed by Anneli Viktoria Mellblom, Elna Hamilton Larsen, Hanne

Cathrine Lie, and Lene Thorsen, resulting in a final codebook based on

n= 42 interviews. MB, Natasha Nybro Petersen, Martin Kaj Fridh, and

Hanne Bækgaard Larsen then applied the codebook to the remaining

interviews. No further adjustments to the codebook were required.

From the codes, overarching themes were generated. These themes

were then mapped onto the components of the ICF model to pro-

vide structure and enhance the interpretability of the findings. We

used NVivo software (Version 12, 2018) for data management.40 The

study adhered to the Consolidated Criteria for Reporting Qualitative

Research (COREQ) checklist.41

2.5 Ethics

The regional committee for ethics South-Eastern Norway (2016/953),

the Data Protection Officer at Oslo University Hospital (2016-7216),

and the Regional Ethics Committee for the Capital Region, Denmark

(H-19032270) approved the study. The survivors and the parents

received written and oral study information and provided written con-

sent. Children under the age of 16 years provided oral assent, while

adolescents >16 years provided written consent. All procedures were

conducted in accordance with the Helsinki II Declaration.42

3 RESULTS

3.1 Participants

Sample characteristics are provided in Table 1. In brief, 39 (62%) sur-

vivorsweremale, average age at interviewwas 14 years, with leukemia

being themost commondiagnosis (43%).Of theparents, 46 (65%)were

mothers (Table 1).

The results reflect the main ICF-CY components. The first main

theme, “Barriers to PA,” contains the three subthemes: (a) Body func-

tioning and structures impairments, (b) Activity limitations, and (c)

Participation restrictions. The secondmain theme, “Moderators of PA,”

contains the two subthemes: (i) Environmental factors, and (ii) Personal

factors (see Figure 1 for an overview).

3.2 Barriers to physical activity

3.2.1 Body functioning and structures impairments

About one-third of the survivors (n = 23) reported no health-related

impairments as barriers to PA. They described themselves just as fit

as their peers. Among the remaining two-thirds of survivors, the most

common health impairments perceived as barriers to PA were tired-

ness and fatigue (n=32), reducedphysical fitness and function (n=19),

reduced lung capacity (n = 9), organ impairment (n = 12), headaches,

and neuropathic pain (n = 12) (Table 2, Q1–Q4). Almost half of central

nervous system (CNS) tumor survivors described that decreasedmotor

skills negatively influence balance and coordination (n = 7). Weight

gain was also mentioned as a barrier to PA by a few survivors (n = 3)

(Table 2, Q5).

Similarly, the parents reported tiredness and fatigue (n = 34),

impaired physical fitness (n = 20), and pain (n = 16) as the most

frequent barriers for the survivors’ participation in PA (Table 2, Q6-

Q8). Many parents also described how survivors were physically

weak (n = 24) due to reduced muscle mass and strength caused

by the cancer treatment and long periods of immobility (Table 2,

Q9). Most of these perceived barriers were attributed to conse-

quences of cancer and/or its treatment by both the survivors and their

parents.

3.2.2 Activity limitations

The impairments described above were perceived as limiting the sur-

vivors’ physical capacity andcapabilities toperforma rangeof activities

in everyday life; for example, being with peers, attending school, and

participate in various PAs (Table 2,Q10–Q12). Additionally, the impair-

ments were related to feelings of being physically weaker and less

capable than their peers, acting as a further barrier to PA. Although

some impairments had improved with time, the parents noted that the

survivors did not quite “catch-up” with peers. As such, this physical
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TABLE 1 Participants and their parents’ characteristics (N= 63)

Norway n (%) Denmark n (%) Total sampleN (%)

Female 8 (36) 16 (39) 24 (38)

Male 14 (64) 25 (61) 39 (62)

Age and habitation Mean (SD)

Mean age at interview 14 (2.7) 13.9 (2.6) 14 (2.7)

n (%)

10–14 years at interview 11 (50) 25 (61) 36 (57)

15–18 years at interview 11 (50) 16 (39) 27 (43)

Rural living 9 (41) 1 (2) 10 (16)

Urban living 13 (59) 40 (98) 53 (84)

Median (range)

Median age at diagnosis 8 (0.5–15) 7 (1–17) 7.5 (0.5–17)

Median years after treatment 4 (1–12) 3.5 (1–13.5) 3.8 (1–13.5)

Diagnosis n (%)

Leukemia 8 (36) 19 (46) 27 (43)

Central nervous system tumor 3 (14) 13 (32) 16 (26)

Non-Hodgkin lymphoma 5 (23) 3 (7) 8 (13)

Extracranial solid tumors 3 (14) 4 (10) 7 (11)

Hodgkin lymphoma 3 (14) 2 (5) 5 (8)

Treatment n (%)

Chemotherapy 22 (100) 37 (90) 59 (93.7)

Surgery 6 (27) 15 (37) 21 (33)

Radiation 6 (27) 10 (24) 16 (25)

Bonemarrow transplant 4 (18) 3 (7) 7 (11)

Parents interviewed N (%)

Mothers 13 (59) 33 (72) 46 (65)

Fathers 9 (41) 16 (28) 25 (35)

Married/in a relationship 19 (86.4) 35 (85.4) 54 (76.0)

Working full-time 16 (72.7) 37 (90.2) 53 (74.6)

Working part-time 4 (18.2) 4 (9.8) 8 (11.2)

capacity and capability gap was perceived as a significant barrier to

participate in PA.

3.2.3 Participation restrictions

Most survivors reported that their impairments and activity limita-

tions restricted their opportunities to participate in PA and other

activities across a range of contexts (Table 3, Q1). The physical

capacity and capability gap mentioned above was described as a

significant barrier to participation in team sports (e.g., soccer, hand-

ball), where others depend on their performance (Table 3, Q2 and

Q3) or in physically demanding sports (Table 3, Q4). When sur-

vivors perceived the demands as too challenging, they typically

labeled that sport as “boring” (Table 3, Q5 and Q6). When asked

to elaborate, they explained that their reduced capacity and/or

capability to perform at the level of their peers made it “bor-

ing,” decreasing their motivation to participate. Several survivors

had also experienced being excluded from unorganized after-school

activities due to this gap, reducing opportunities for participation

(Table 3, Q7).

The most common activities survivors and their parents reported

enjoying were informal and outdoors, such as bicycling, hiking, and ski-

ing with peers and/or family. Several families frequently participated

in outdoor activities. The positive experiences associated with being

outdoors were seen as an important facilitator of PA (Table 3, Q8 and

Q9).

In sum, late effects were experienced as significant barriers to

participation in PA for the majority of the survivors and their par-

ents, through perceived physical capacity and capability gaps to their

peers, which restricted PA participation, especially in competitive or

team-based PA.
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F IGURE 1 International Classification of Functioning, Disability, and Health for Children and Youths (ICF-CY) model applied to identify
barriers and facilitators to physical activity among young childhood cancer survivors.Note: ICF-CYmodel conceptualizes a person’s level of
functioning (blue boxes) as a dynamic interaction between her or his health conditions (green box), environmental factors, and personal factors
(orange boxes).

3.3 Moderating factors of PA participation

3.3.1 Environmental factors

Of environmental factors, family members, peers, coaches, school per-

sonnel, and local resources were described to act as moderators, that

is further barriers or facilitators, of survivors’ participation in PA. Typ-

ical family-related barriers discussed by survivors and their parents

were parents’ lack of time, siblings’ need for parental attention, and

regarding PA as unimportant. After years of treatments, uncertainties,

and numerous admissions, some parents described that coming back

to “normal life” had been challenging. They were tired and emotionally

exhausted from the cancer experience, influencing their ability to assist

the survivors in PA (Table 4, Q1).

Family-related facilitators were intentionally prioritizing family

time that includes PA, the inclusion of survivors in parents’ or siblings’

PA, parents as motivators, adjusting activities to meet the survivors’

needs, and having economic resources to ease access to PA (e.g., buying

an electric bike, Table 4, Q2–Q4). The survivors emphasized participa-

tion in unorganized family activities and free play (younger survivors)

as a highly valued and importantway of being physically active (Table 4,

Q5–Q7).Many parents discussed the need for their practical and logis-

tical support to facilitate the survivors’ participation in PA, including

providing transportation and ensuring that they were well rested, fed,

and hydrated before PA.

Peers were also seen to play a significant role in hindering or sup-

porting the survivors’ PA participation. Peers were seen as barriers

to PA when they did not accept the survivors’ limitations, when they

had too high expectations of their performance and energy levels, or

stopped inviting the survivor to participate in activities (Table 4, Q8). In

contrast, when invited in and included by their peers, the social aspects

of PA were described by nearly all as a significant motivating factor

and as such a facilitator for PAparticipation.Many survivors prioritized

specific activities to be with their peers. To be included often required

that their peers understood and accepted the survivors’ PA limitations

and adjusted their expectations to the survivors’ performance level

(Table 4, Q9).

School was highly valued and prioritized by many survivors, rep-

resenting a sense of normality and an important opportunity for

participating inPAwithpeers. Theparents described several successful

school measures to facilitate the survivors’ activity, including strate-

gies to conserve their energy throughout the day (Table 4, Q10). Here,

the physical education (PE) teachers were essential “gate keepers,” as

their expectations and attitudes toward the survivors and their limita-

tions affected the survivors’ ability to participate in PE and thus, their

motivation for PA (Table 4, Q11 andQ12).

Local availability and accessibility of PA were also important; for

example, short travel distance to facilitiesmade the survivors indepen-

dent of transportation. Most survivors reported having many different

organized PA opportunities to choose from (Table 4, Q13), and several
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TABLE 2 Body functions and structure impairments and activity limitations: Illustrative quotes

Quotations in text Illustrative quote

Q1 Female, 17 years (P12)a: “I am drained in the weekdays because of school and tired in the weekends because

I have had a longweek.”

Q2 Male, 16 years: “I have nausea every day and I am constantly tired.”

Q3 Male, 11 years (P18): “It is very frustrating. I don’t like being this weak. I can’t throw as hard or as far or run

as fast, as my friends. My body used all its strength to fight the cancer.”

Q4 Male, 11 years (P15): “I am totally ordinary except that I have very bad pain inmy legs. I use all my energy on

school so when I come home I limp and have a lot of pain.”

Q5 Female, 17 years (P2): “I am afraid that my peers will just seeme as a big girl that is not able to accomplish

anything - the weight issue is a sore spot for me.”

Q6 Father to female, 18 years (P12): “Yes, so if you think about her physical activity, it is still quite low and have

been for a long time. She is struggling a lot with fatigue.”

Q7 Mother tomale, 11 years (P15): “He feels pain in his legs from running indoors on floor. Pain in the joints.

Pain in knees andmore or less always pain in ankles.”

Q8 Mother tomale, 17 years (P31): “He still has the late effects and he got a lot of them. He got brittle bones, a

weak stomach, shakes, and cramps in his fingers, pains, and nausea. [. . . ] He has trouble concentrating and

he gets tired very easily.”

Q9 Father tomale, 11 years (P4): “He is very affected by the fact that he had that disease and has been put very

back. His is weak in terms of endurance andmuscles. And his coordination has been bad.”

Q10 Male 18 years (P38): “When I exercise andwork out, my legs get tired quickly and it is a different tiredness

than before [I was sick]. They have a special tiredness in them that they did not have before.”

Q11 Female, 13 years (P49): “If I do a lot [of activities], my foot begins to hurt. A throbbing pain really.”

Q12 Male 17 years (P39): “I cannot run like a normal person. It is something withmy fitness. I can run but it has to

be run-walk, run-walk like you run for 2minutes and then youwalk. It does not hurt in the beginning, but if

I keep running then the pain starts. That is when I start walking.”

aP= participant number.

TABLE 3 Participation restrictions: Illustrative quotes

Quotations in text Illustrative quote

Q1 Female, 18 years (P12)a: “It’s hard to go to the gym, when you are so drained, tomotivate yourself when you are

as tired and exhausted, as I am. Then it is easier to just sleep, listen tomusic or watch TV, and save the energy.”

Q2 Male, 17 years (P17): “I tried to start on the football team again after the treatment, but I was not in good

enough physical shape. The others had gone to the football training as usual, so I was physically pretty far

behind, so then I just quit.”

Q3 Father tomale, 17 years (P17): “The football ended because hewas somuch smaller andweaker than his peers,

and because of this they were not that interested in his participation – at the end, he did not feel welcome.”

Q4 Female 13 years (P7): “I really wanted to start with gymnastics, but I was not strong enough. You had to hang by

a pole and pull your legs up, to be allowed to participate. So I began kickboxing instead.”

Q5 Mother tomale, 15 years (P11): “The swim training was prearranged around certain skills you had to

accomplish before theymoved you to the next level.Whenmy son after a while experienced no progression

he felt that swimming became a bit boring.”

Q6 Male, 11 years (P6): “Football is boring because I do not see the ball well. I think football is fun, but I can’t see the

ball so then it becomes boring because I can’t catch it.”

Q7 Male, 11 years (P4): “They don’t think of me, they have somany other friends.”

Q8 Male, 11 years (P18): “I prefer to go hiking withmy family. I like when everybody is together.”

Q9 Female aged 15 (P57): “I do not participate in any activities, but I like to be together withmy friends and be out

in the nature.”

aP= participant number.
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TABLE 4 Environmental factors: Illustrative quotes

Quotations in text Illustrative quote

Family

Q1 Father tomale, 11 years (P4)a: “When he comes from school, he is tired and only wants to relax andwatch TV, so then

you are dependent on a refreshed parent to include him in some kind of activity.”

Q2 Father tomale, 15 years (P11): “When he’s with peers he oftenmanages to keep up to their speed, but that’s because we

havemade sure that he is well-rested in advance.”

Q3 Male 13 years (P50): “I do not have the same fitness as everybody else. My fitness can be a challenge sometimes. But

mostly it is because I do not want to [be physical active]. Sometimes I can be tired as well. I try to think of the positive

things andmy parents often forceme [to be physical active].”

Q4 Mother tomale, 15 years (P11): “We decided that we could not both work full time, our son needed a parent facilitating

at home.”

Q5 Male 11 years (P4): “Try to be outdoors as much as possible, be with your friends and have fun.”

His advice to parents was clear: “Let children have fun, do as they like and be free!”

Q6 Mother to female, 12 years (P5): “Themost important thing is to be outdoors. Then they dowhat they canmanage, or

what they want. If they want to walk, they walk, if they want to run they run, and they play if they want to play.We are

“outdoor people,” because then she is at her best.”

Q7 Father tomale, 11 years (P6): “The trampoline and the daily competitions with his active brother helped him getting

faster back his balance and his motor skills.”

Peers

Q8 Female, 17 years (P2): “They forgot aboutme, thought I was not able to participate. But it’s much better to be asked and

then decline than be excluded every time.”

Q9 Male, aged 13 years (P25): “I like to get my pulse up. And it is very nice that I play with the boys. I like to play soccer

because of my friends includeme andwin tournaments.”

School

Q10 Mother tomale, 11 years (P15): “His teacher calledme before the ski-day and said it would be smart if he (the son) took a

car. Because the teacher figured that he would use up all his energy on skiing, rather than having fun. The point is for

him to have fun.”

Q11 Mother to female, 11 years (P62): “Quietly, her PE teachermade a calm program for her, where he took some girls with

him so they could help her. It was a groupwhere the focus was on helping her to what they could.

Q12 Female, 18 years (P12): “Because, I become very tired and dizzy very fast, so I cannot do a somersault and stuff. I just can

not do it. And then I feel as if I cannot participate in gym, and that it will affect my grade. That is difficult for me.”

Municipally

Q13 Male, 16 years (P27): “If I could choosemyself I would do BMX, strength training, bicycle.”

Q14 Female 17 years (P19): “My football coachwas very nice [when I got back from treatment]. He said:We put you on the

field first, and you play as long as you are able to and thenwe switch.”

Q15 Female, 18 years (P1): “I did not feel that it [training at the community center] wasmy kind of thing, it was very general

training . . . it seemed like they did not think that I with the things that I had, would be able to trainmyself back into

shape. So then I stoppedwith the physiotherapy, I am not quite sure why, but I think that it wasn’t quite me.”

Her father elaborated: “It was not very easy tomotivate her, as it were just old people there. Very little motivation for

an adolescent to enter such a place . . . so yes, it workedwell against the intention, to say the least.”

aP= participant number.

of the older survivors said they preferred individual, noncompetitive

PA (e.g., swimming or going to the gym). Like peers, coaches played an

important role as facilitators to PA through adjusting their expecta-

tions and actively enabling the survivors to participate in various PAs

(Table 4, Q14).

Related to follow-up care, both survivors and parents explained

that few healthcare professionals had raised the topic of how to

re-engage in PA after treatment completion. Such lack of infor-

mation was a barrier to PA participation. They missed information

and guidance on rebuilding strength, stamina, and physical capac-

ity. Especially those experiencing fatigue reported a lack of inter-

est and acceptance by healthcare professionals, making them feel

that they had to find out how to balance restitution and activ-

ity. In several of the cases where survivors had been referred to

local physiotherapy for rehabilitation, survivors and families described

frustration concerning the available local services; for example,

being placed in group physiotherapy sessions with older people

(Table 4, Q15).

Environmental factors, suchas family, peers, andotherprofessionals

around the survivors and the local offers of PA, were seen as important
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TABLE 5 Personal factors: Illustrative quotes

Quotations in

text Illustrative quote

Q1 Mother tomale, aged 13 years (P26)a: “I think he is very sensitive about how his body is and how it reacts [when being physical

active]. Even the smallest things that he does not like he reacts on. He is very insecure about his body and especially sore

muscles are difficult for him. He gets nervous and afraid.”

Q2 Father tomale, 11 years (P4): “The first year after treatment was hard; he was concerned for his body. Did not like to be physical

touched, worried that things could break. Thewhole boy looked anxious and fragile.”

Q3 Father to female 10 years (P8): “She has to re-experience that it is not dangerous to be breathless, it works out okay, but she

doesn’t trust her body in the sameway as before. I think she is a bit more careful, but I do not know if she is able to express it as

clearly.”

Q4 Father tomale 11 years: (P6): “He [the son] wants to be like everybody else and pushes his limits, it’s important as parents to allow

this because then hewill accomplishmore than if wemake restrictions. He has crashed sometimes and learned the hardway.”

Q5 Male 11 years (P15): “If it is a competition, I run as far as I need, because I love to win. I am always tired, but my endurance is

getting better. I push forward, all the time.”

Q6 Female 17 years (P1): “I must do it [the activity] more as a hobby now than a competition.When I found out this, it was perfect.”

aP= participant number.

moderators of the impact of the survivors’ impairments and further

limited or enabled PA participation.

3.3.2 Personal factors

Motivation to participate in PA was described to be affected by vari-

ous personal factors. For example, a few survivors expressed feeling

worried, cautious, or insecure when participating in play and PA due

to not trusting their bodies capacities or not knowing their limitations

(Table 5, Q1). Consequently, these survivors reported feeling insecure

and having low self-esteem, which were seen as a barrier to PA par-

ticipation (Table 5, Q2 and Q3). Some survivors felt frustrated and

unmotivatedwhen their posttreatment exercise did not yield expected

effects (Table 5, Q4). In contrast, personal factors that motivated PA

participationwere performing at levelwith peers or setting themselves

new physical performance goals (Table 5, Q5). A strategy used by sev-

eral survivors to handle the physical setbackwas to redefine their goals

to better fit their PA limitations (Table 5, Q6).

4 DISCUSSION

This multicenter, explorative interview study investigated childhood

cancer survivors and their parents’ perspectives on barriers and facil-

itators concerning PA, using the Worlds Health Organizations ICF-CY

model as a conceptual framework and its components.34 The survivors’

and their parent’s experiences concerning PA mapped well on to the

ICF-CY framework, therebymaking it a useful conceptual and practical

tool for the analysis.

Late effects of childhood cancer treatment include impaired car-

diorespiratory fitness, muscle weakness, and fatigue,43–45 often with

critical consequences on the individual’s general health.10,46 In this

study, the survivors and their parents considered such impairments to

their bodily functions as major barrier to participate in PA. The experi-

ence of fatiguewas seen as themain barrier for PA in the present study,

which is in line with previous research.47,48 The survivors and their

parents reported that the feeling of being physically weak and tired

resulted in refraining from PA, especially in competitive settings, as

they could not compete on equal termswith their peers. Similar finding

of capability gap as a barrier to PA is also reported in a recent review33

where they perceived the cancer to have adversely affected the sur-

vivors overall ability to be physically active. In the present study, the

survivors often felt excluded from organized team sports and physical

education in school. Refraining from team sports and physical educa-

tion represented a dilemma for the survivors as the social aspects of

PAwere seen as the pri

marymotivation for being physically active.

In line with Bandura et al.’s theory of self-efficacy,49 previous

studies have shown that having significant relationships (e.g., peers,

physical education teachers, parents) promoting participation in PA is

associated with efficacious beliefs of one’s own ability to overcome

potential barriers (e.g., feeling physically weak and tired).50–52 More-

over, support from peers is associated with increased PA levels.48

Social support is also found to increase PA levels among adult cancer

survivors.53–55 This suggests that significant others need knowledge

about and an appreciation of the long-term consequences of treatment

to avoid demeaning evaluations of the survivors’ physical capabili-

ties. Therefore, it is essential to create a motivating environment for

the survivors.56 Recent studies showed that increasing peers’ under-

standingof treatment-related challenges is possible.57,58 These studies

reported that peerswhohadobtained knowledge of treatment-related

challenges supported the survivors to bemore physically active during

and following treatment.57,58

In this study, the survivors explained that they could not partic-

ipate in some activities (e.g., social aspects of PA, including team

sports and physical education). Accordingly, the survivors need tar-

geted rehabilitation to regain their possibility to participate in these
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central activities. Yet, the survivors and their parents were concerned

about the available municipality rehabilitation offers—not targeting

the survivors’ needs. This concern is supported in a recent study

where they concluded that interdisciplinary rehabilitation care for

childhood cancer survivors is essential, but lacking.59 Combined, these

results highlight the needs for improved means of communication

and information sharing between specialist healthcare services and

local services to improve local knowledge of the survivors’ support

needs.

Most parents in this study held a positive attitude toward PA and

facilitated actively their child’s participation in PA. This is important

because parents play an important role in influencing the PA behav-

iors of their children, through role modeling and parental support.60,61

Nonetheless, some parents de-emphasized the importance of PA

because of their child’s feeling of fatigue, worrying that the survivor

would be too tired, or that the fatigue symptoms would worsen fol-

lowing PA. Similar worries as barriers to PA have been reported

previously.62

This parental concern of PA aggravating fatigue symptoms may be

problematic as PA has been shown to reduce fatigue.63,64 Therefore,

educating the parents and the survivors on the value of PA regard-

ing fatigue is important along with helping the parents to incorporate

short-activity bouts tailored to the survivors’ energy level, thereby,

reducing fatigue-related symptoms while building stamina.47 Personal

factors in the survivor could further facilitate (acceptance, motivation,

goal setting) or hinder (anxiety, lowmotivation, lack of trust) PA partic-

ipation. Self-motivation has been reported important to facilitate PA in

previous studies.65,66 Survivorswith higher confidence in their abilities

were found to bemore physically active,48 and this finding is confirmed

in the present study.

In this study, we strived to include a varied sample of both sur-

vivors and parents, in terms of gender, ages, and of diagnoses to

obtain different perspectives on PA post treatment. This strengthens

the study’s reliability. Moreover, including both survivors’ and parents’

perspectives offered insight into facilitators and barriers to PA post

treatment seen from different angles. To enhance the credibility, we

used a stringent coding process and had a robust qualitative data size.

We cannot exclude the possibility of social-desirability bias on the par-

ticipants’ accounts of participating in PA.67 The importance of PA is

widely accepted in theNordic countries. Accordingly, the survivors and

their parents may have expressed their desire to promote PA in their

everyday life, because this attitude may be viewed as favorable by the

interviewer, potentially affecting the trustworthiness of the study.

Clinicians are well-positioned to empower and engage young sur-

vivors in PA as they typically follow the survivors over time. Collec-

tively, knowledge about barriers and facilitators to PA could support

them inmotivating and sharing information about PAwith patients and

parents, aswell as identify suitable rehabilitation options for childhood

cancer survivors when needed. The ICF-CY framework can be used as

a guiding framework to identify barriers and facilitators to PA at the

level of the individual. Our findingsmay be useful to guide future quali-

tative andquantitative studies ofPA in cancer survivorship and support

intervention development.68

5 CONCLUSION

Survivors experience several barriers for participation in PA,where the

main barriers are feeling physically weak and fatigued, thereby reduc-

ing the possibilities for participation in PA on equal terms with their

peers. The main facilitators to participate in PA were participating in

a social context with family and friends and improving one’s physi-

cal capabilities. The ICF-CY model offers a conceptual framework for

understanding the complexity of PA in survivors. An appreciation of

this complexity would be useful when addressing PA in the hospital

setting, when providing interventions, and when guiding survivors and

their parents in everyday life and rehabilitation post cancer treatment.
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