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Objective: To examine the associations of self- perceived and objectively- 
measured physical fitness with psychological well- being and distress indicators 
in young pediatric cancer survivors.
Materials and Methods: A total of 116 participants (12.1 ± 3.3 years, 56.9% boys) 
from the iBoneFIT project participated in this cross- sectional study. Objectively- 
measured physical fitness (muscular fitness) was obtained by handgrip strength 
and standing long jump tests for the upper and lower body, respectively. Self- 
perceived physical fitness was obtained by the International Fitness Scale (IFIS). 
Positive and negative affect were assessed by the positive affect schedule for chil-
dren (PANAS- C), happiness by Subjective Happiness Scale (SHS), optimism by 
Life Orientation Test- Revised (LOT- R), self- esteem by the Rosenberg Self- Esteem 
Scale (RSE), anxiety by State– Trait Anxiety Inventory for Children (STAIC- R), 
and depression by Children Depression Inventory (CDI). Multiple linear regres-
sions adjusted by key covariates were performed to analyze associations.
Results: No associations were found between objectively- measured muscular fit-
ness and any of the psychological well- being and distress indicators (p > 0.05). 
Self- perceived overall fitness and flexibility were positively associated with posi-
tive affect (β ≥ 0.258, p < 0.05). Self- perceived cardiorespiratory fitness, speed/
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1  |  INTRODUCTION

Childhood cancer is a rare disease but one of the leading 
causes of death in the childhood population in developed 
countries.1 The incidence has increased over the last de-
cades by 13%,2 despite this, the survival rate of this popula-
tion has also increased beyond 85%.3 The main side effects 
of pediatric cancer and its treatment are obesity, cardio-
vascular disease, impaired growth, and secondary ma-
lignancy.4– 6 Moreover, the psychological sequels are very 
common in pediatric cancer survivors. For example, a 20% 
prevalence in anxiety7 and 2%– 40%8 in depression has been 
reported in young pediatric cancer survivors, which also af-
fects school absenteeism and fear to future recurrence.6,9,10

Childhood and adolescence play a key role in the 
psychological development. Good mental health is con-
sidered a dual- factor construct that comprehends the 
presence of psychological well- being along with the ab-
sence of psychological distress.11 Psychological well- being 
is associated with positive thoughts and feelings (i.e., pos-
itive affect, happiness, optimism, and self- esteem) while 
psychological distress is related to negative thoughts and 
feelings (i.e., anxiety, depression, and negative affect).12,13 
Therefore, strategies to improve psychological health side 
effects in childhood cancer survivors seem to be required.

Physical fitness is considered an important tool for 
improving psychological health. Fitness can be measured 
either self- perceived by self- reported questionnaires or 
objectively- measured by testing in laboratory or field con-
ditions. The most well- known self- perceived fitness tool 
is the International Fitness Scale (IFIS),14 which assesses 
different fitness components: cardiorespiratory fitness, 
muscular fitness, speed/agility, and flexibility. Likewise, 
there are many fitness tests battery to assess fitness in lab-
oratory or field conditions. One of the most used fitness 
test is the ALPHA battery (Assessing Levels of PHysical 
Activity), which consists of evaluating cardiorespiratory 
fitness, muscular fitness, and speed/agility through differ-
ent reliable and valid tests.15

Physical fitness may be associated with better psycho-
logical health because people who are physically fit tend to 
look and feel better, and that makes them associate it with 
better physical and mental health. In addition, improved 
fitness can increase some hormones that contribute to 
mood elevation, such as serotonin.16 Previous evidence 
in apparently healthy youths showed that those with bet-
ter fitness showed also better psychological health.13,14 In 
non- healthy young population, fitness has also been con-
sidered as a powerful marker of health associated with 
psychological well- being and distress.15,16 Previous studies 
not only in healthy children and adolescents but also in 
adults with lung cancer observed that greater fitness re-
duces psychological distress17,18 and improves psychologi-
cal well- being indicators.16,19 However, there is a need for 
studies to understand the potential contribution of fitness 
on psychological health variables in young pediatric can-
cer survivors, whose psychological health is compromised 
due to the disease itself and the required treatments.

Therefore, the aim of this study was to examine the 
associations of self- perceived (i.e., overall fitness, cardio-
respiratory fitness, muscular fitness, speed/agility, and 
flexibility) and objectively- measured fitness components 
(i.e., upper and lower body) with psychological well- being 
indicators (i.e., positive affect, happiness, optimism, and 
self- esteem) and psychological distress (i.e., anxiety, de-
pression, and negative affect) in young pediatric cancer 
survivors.

2  |  MATERIALS AND METHODS

2.1 | Study design and participants

A cross- sectional study was conducted within iBoneFIT 
project framework (https://profi th.ugr.es/pages/ inves 
tigac ion/proye ctos/ibonefit). A detailed description of the 
study design and methods has been published elsewhere.20 
In brief, this study included data from 116 children and 

Salud Carlos III, Ministerio de Ciencia 
e Innovación and Unión Europea -  
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agility, and flexibility were negatively associated with depression (β ≥ −0.222, 
p < 0.05). Finally, self- perceived cardiorespiratory fitness was also negatively as-
sociated with anxiety and negative affect (β ≥ −0.264, p < 0.05).
Conclusions: Perceived physical fitness, but not objectively physical fitness, seems 
to be inversely related to psychological distress variables and to less extent positively 
related to psychological well- being. The findings from this study highlight the im-
portance of promoting self- perceived fitness in the pediatric oncology population.

K E Y W O R D S

IFIS and pediatric cancer survivors, physical fitness, psychological health

 16000838, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/sm

s.14345 by U
niversidad D

e G
ranada, W

iley O
nline L

ibrary on [22/03/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://profith.ugr.es/pages/investigacion/proyectos/ibonefit
https://profith.ugr.es/pages/investigacion/proyectos/ibonefit


   | 3RODRIGUEZ- SOLANA et al.

adolescents' survivors of pediatric cancer (12.1 ± 3.3 years 
old; 56.9% boys) from Cordoba and Granada (Spain). 
Participants of this multicentre study were recruited 
and measured during Autumn and Winter and in two 
waves due to COVID- 19 restrictions: first, from October 
to February 2020/2021; and second, a year apart from 
December to March 2021/2022. This study was approved 
by the Ethics Committee on Human Research of Regional 
Government of Andalusia (Reference: 4500, December 
2019) and the randomized controlled trial was registered 
(https://www.isrctn.com/ISRCT N6119 5625). A signed in-
formed consent was obtained from all participants prior 
to data collection.

2.2 | Body composition, maturity, and 
clinical data

Height (cm) was evaluated with a precision stadiometer 
(SECA 225, Hamburg, Germany) to the nearest 0.1  cm. 
An electronic scale (SECA 861, Hamburg, Germany) with 
an accuracy of 100 g was used to measure body mass (kg). 
Body mass index was calculated as body mass (kg)/height 
(m2). Years from peak height velocity (PHV) was used as 
a somatic maturational landmark.21 PHV is the period of 
maximum growth in stature, and years from PHV are con-
sidered in terms of time before and after the PHV. It was 
predicted using age and height in a validated algorithm in 
children.21 In addition, the time (years) between diagno-
sis to testing and the type of neoplasm was obtained from 
clinical records.

2.3 | Physical fitness

The ALPHA fitness test battery was used to assess fitness 
objectively. These fitness tests have been demonstrated 
to be valid, reliable, and health- related in children and 
adolescents.15 Cardiorespiratory fitness and speed/agil-
ity were expected to be measured by 20 m shuttle run and 
4 × 10 m shuttle run tests. However, due to the pandemic 
situation during the evaluation time, the use of face masks 
was mandatory by the National Health Authorities. After 
internal discussions, we finally decided to exclude the car-
diorespiratory fitness and speed/agility test because the 
available evidence at that time showed impaired perfor-
mance using FFP2/N95 face masks,22 and more impor-
tantly, to ensure the safety of our participants. Muscular 
fitness for the upper and lower body was assessed with the 
handgrip strength (TKK 5101 Grip D, Takey, Tokyo Japan) 
and standing long jump tests, respectively. The handgrip 
was performed twice on each hand and the best value was 
chosen and averaged, while the best of two attempts was 

retained for the standing long jump. The ALPHA fitness 
test battery protocol was followed and a 1- minute rest was 
allowed between handgrip measures of the same hand.

Self- perceived fitness was assessed by using the IFIS, 
which is known to be valid in young populations.14 This 
tool is composed of 5- items (i.e., overall fitness, cardio-
respiratory fitness, muscular fitness, speed/agility, and 
flexibility) about the fitness perception of the participants 
compared with their friends. It includes 5 possible answers 
(i.e., very bad, bad, acceptable, good, and very good).

2.4 | Psychological health

Psychological health was assessed through self- perceived 
questionnaires based on the following dimensions and fo-
cusing on the factors that best explain the mental health 
status of children and adolescents11: psychological well- 
being (i.e., positive affect, happiness, optimism, and 
self- esteem) and psychological distress (i.e., anxiety, de-
pression, and negative affect).

Self- esteem, which refers to how we assess our- self 
whether positively or negatively, was evaluated with the 
Rosenberg Self- Esteem scale that it is validated in chil-
dren and adolescents.23 This scale has 10 items that assess 
global self- esteem considering both positive and negative 
feelings with 4 possible answers (i.e. totally disagree, dis-
agree, agree, and totally agree).24 The final score ranges 
from 10 (lowest self- esteem) to 40 (highest self- esteem). 
Dispositional optimism, which refers to how favorably 
people view their future, was evaluated with the Life 
Orientation Test- Revised (LOT- R) using 6 items (out of 10) 
with 5 possible answers (totally disagree, disagree, neither 
disagree nor agree, agree, and totally agree).25 The score 
ranges from 6 (lowest optimism) to 30 (highest optimism). 
Happiness, which refers to positive psychological func-
tioning, was assessed by the Subjective Happiness Scale 
(SHS) whose Spanish version has shown appropriate test– 
retest reliability, internal consistency, and convergent va-
lidity.26 This tool includes 4 items in a Likert scale ranging 
from 1 to 7 (from less happiness to more happiness) The 
score was calculated as the sum of the 3 first items with a 
range from 3 (lowest happiness) to 21 (highest happiness).

Positive affect, which is defined as the perception of 
emotion in a good or positive way and negative affect, de-
fined as the tendency to experience negative feelings, was 
measured with the Positive Affect Schedule for children 
(PANAS- C) in 20 items (10 for positive affect; 10 negative 
affect) with 3 possible answers (never, sometimes and 
many times).27 The final score was calculated as the sum 
of 10 items (for either negative or positive affect) and it 
ranges from 10 (lowest negative or positive affect) to 30 
(highest negative or positive affect).
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Childhood anxiety, which refers to the brain's state of 
alertness to worry or fear, was assessed with the State– 
Trait Anxiety Inventory for Children (STAIC- T). This 
inventory has been extensively validated in Spanish chil-
dren.28 This tool collects 20 items with 3 possible answers 
(rarely, sometimes, and often) and a score range from 
20 (lowest anxiety level) to 60 points (highest anxiety 
level). Depression, which means a low or apathetic mood 
over time, was measured with the Children Depression 
Inventory (CDI), which consists of 27 items assessing 5 
domains (interpersonal problems, ineffectiveness, neg-
ative mood, anhedonia, and negative self- esteem) with 
three types of answer depending on the intensity of the 
selected symptoms, rated with a score of 0– 2.29 The score 
ranges from 0 (lowest depression level) to 54 (highest de-
pression level).

2.5 | Statistical analysis

Descriptive characteristics of the study sample were com-
puted as mean and standard deviation or percentages for 
continuous and categorical variables, respectively. All 
variables were checked for normality using both graphical 
(normal probability plots) and statistical (Kolmogorov– 
Smirnov test) procedures. There was no interaction 
between sex and fitness variables in relation to psycho-
logical health variables and therefore, the analyses were 
performed including boys and girls together.

Partial correlations adjusted by key confounders (i.e., 
sex, years from PHV, years between diagnosis and test-
ing, body mass index, and type of neoplasm) were used 
to examine how the fitness components or psychological 
health indicators correlated to each other. The associa-
tions between fitness (i.e., objectively- measured and self- 
perceived) with psychological health (i.e., well- being and 
distress) were performed using multiple linear regression 
and adjusted by the previous covariates.

Additionally, differences in psychological well- being and 
psychological distress by fitness levels (low fitness vs. high 
fitness) were obtained by one- way analysis of covariance 
and adjusting for the same set of covariates. This analysis 
was performed for those significant associations reported in 
the multiple linear regressions. Children were grouped in 
the “low fitness” group when they perceived very bad and 
bad fitness levels in the IFIS (equivalent to <P10th) and in 
the “high fitness” group when they perceived good- very 
good fitness level (equivalent to ≥P30th).30 In this specific 
analysis, we excluded children who answered “average” to 
have both end extremes (i.e., low and high).

All the analyses were performed using the IBM SPSS 
Statistics for Windows version 22.0 (IBM Corp), and the 
level of significance was set to p < 0.05.

3  |  RESULTS

Table 1 shows descriptive data on anthropometric char-
acteristics, demographic characteristics, somatic matu-
ration, clinical data, fitness, and psychological health 
variables in all participants and by sex.

Table S1 shows partial correlation coefficients between 
the fitness components. Overall, objectively- measured 
muscular fitness correlated with self- perceived overall 
fitness, muscular fitness, and speed/agility (r from 0.202 
to 0.353, all p < 0.05). Moreover, most self- perceived fit-
ness indicators correlated to each other (r from 0.256 to 
0.550, all p < 0.05), except for the associations between 
flexibility with muscular strength (r = 0.084, p = 0.397) 
and speed/agility (r  =  0.185, p  =  0.061) and, cardiore-
spiratory fitness with muscular strength (r  =  0.163, 
p = 0.099) Table S2 shows partial correlation coefficients 
between the psychological health indicators. All psycho-
logical well- being and distress indicators correlated to 
each other (r from −0.252 to 0.671, all p < 0.05), except 
for the association between negative and positive affect 
(r = −0.132, p = 0.194).

Table 2 shows multiple linear regression between fit-
ness (i.e., objectively- measured and self- perceived) and 
psychological health (i.e., well- being and psychological 
distress dimensions) adjusted by sex, years from PHV, 
years between diagnosis and testing, body mass index 
and type of neoplasm. Objectively- measured muscular 
fitness was not associated with any of the psychological 
well- being and psychological distress indicators analyzed 
(standardized beta, β ≤ −0.271, all p > 0.05). Self- perceived 
overall fitness and flexibility were positively related to 
positive affect (β ≥ 258, all p < 0.05). Self- perceived cardio-
respiratory fitness, speed/agility, and flexibility were neg-
atively associated with depression (β ≥ −0.222, p < 0.05). 
Self- perceived cardiorespiratory fitness was also negatively 
associated with anxiety and negative affect (β ≥ −0.264, 
p < 0.05). No significant associations were observed in the 
remaining self- perceived fitness and psychological health 
variables studied (all p > 0.05).

We explored whether those children categorized as 
“high fitness” presented greater psychological health than 
their peers grouped as “low fitness.” For this purpose, only 
significant associations previously described were ana-
lyzed (see Figure 1). We observed that high- fit participants 
in cardiorespiratory fitness presented lower anxiety, nega-
tive affect, and depression levels (all p < =0.008) compared 
with those peers in the low- fit group. Moreover, high- fit 
participants in speed/agility had lower depression levels 
(p  =  0.013) compared with low- fit participants. Finally, 
participants categorized in the high- fit group in flexibility 
had greater positive affect (p =  0.010) than those in the 
low- fit group.
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4  |  DISCUSSION

The present study shows the associations between self- 
perceived and objectively- measured muscular fitness 
and psychological well- being and psychological distress 
indicators in young pediatric cancer survivors. The main 
findings of this study are: (i) self- perceived overall fitness 
and flexibility were positively associated with positive 
affect; and (ii) self- perceived cardiorespiratory fitness, 
speed/agility, and flexibility were negatively associated 
with anxiety, depression, and negative affect, respec-
tively. No significant associations were observed between 

objectively- measured muscular fitness and any of the psy-
chological well- being and psychological distress indica-
tors analyzed.

4.1 | Psychological well- being

In our study, self- perceived overall fitness and flexibility 
were positively associated with positive affect. The lack of 
studies investigating this association between cancer popu-
lation and healthy youths31 limits the comparisons among 
studies. Looking at intervention studies, Kolden et al.32 

T A B L E  1  Descriptive characteristic of the study sample by sex.

N Total N Boys N Girls

Age (years) 116 12.1 ± 3.3 66 12.0 ± 3.2 50 12.2 ± 3.0

Weight (kg) 116 46.6 ± 18.0 66 47.1 ± 17.4 50 46.0 ± 19.0

Height (cm) 116 147.5 ± 17.1 66 148.8 ± 17.8 50 145.6 ± 16.0

Body mass index (kg/m2) 116 20.7 ± 4.7 66 20.5 ± 4.1 50 20.9 ± 5.3

Years from PHV 116 −0.7 ± 2.7 66 −1.3 ± 2.5 50 0.0 ± 2.9

Years from diagnosis to testing 110 6.4 ± 3.9 62 6.4 ± 3.9 48 6.6 ± 3.8

Type of neoplasm (%)

Soft 70 60.9 41 63.1 29 58

Solid 45 39.1 24 36.9 21 42

Objectively- measured fitness

Absolute upper- body muscular strength (kg) 116 18.1 ± 8.6 66 19.4 ± 10.0 50 16.3 ± 5.9

Relative lower- body muscular strength (cm) 115 118.1 ± 33.1 65 127.1 ± 35.8 50 106.4 ± 25.0

Self- perceived fitness (very low, low, average, high, very high; %)

Overall fitness 114 1, 10, 32, 41, 16 64 2, 8, 34, 39, 17 50 0, 12, 30, 44, 14

Cardiorespiratory fitness 114 3, 18, 40, 29, 10 64 2, 15, 42, 30, 11 50 4, 22, 38, 28, 8

Muscular strength 114 0, 13, 42, 28, 17 64 0, 14, 36, 33, 17 50 0, 13, 42, 28, 17

Speed/agility 114 2, 18, 30, 31, 19 64 3, 19, 25, 34, 19 50 0, 18, 36, 26, 20

Flexibility 114 9, 18, 34, 32, 7 64 10, 17, 42, 28, 3 50 8, 20, 24, 36, 12

Psychological well- being

Positive affect (PANAS- C) 111 24.7 ± 3.3 62 24.8 ± 3.5 49 24.5 ± 3.0

Happiness (SHS) 110 22.5 ± 4.5 62 23.1 ± 4.3 48 21.8 ± 4.7

Optimism (LOT- R) 111 21.9 ± 4.2 62 22.3 ± 4.3 49 21.5 ± 4.1

Self- esteem (RSE) 111 27.7 ± 2.4 62 27.8 ± 2.4 49 27.4 ± 2.3

Psychological distress

Anxiety (STAIC- R) 111 32.3 ± 6.6 62 31.7 ± 6.4 49 33.1 ± 6.8

Depression (CDI) 113 10.2 ± 5.9 65 10.5 ± 6.0 48 9.8 ± 5.8

Negative affect (PANAS- C) 111 17.9 ± 3.4 62 17.8 ± 3.4 49 18.1 ± 3.5

Note: Values are mean ± standard deviation or percentages. Analyses adjusted for sex, years from peak high velocity, years between diagnosis and testing, body 
mass index, and type of neoplasm.
Abbreviations: CDI, Children Depression Inventory (score ranges from 0 to 54); LOT- R, Life Orientation Test- Revised (score ranges from 6 to 30); 
PANAS- C, Positive and Negative Affect Scale for Children (score ranges from 10 to 30); PHV, peak height velocity; RSE, the Rosenberg Self- Esteem Scale 
(score ranges from 10 to 40); SHS, Subjective Happiness Scale (score ranges from 3 to 21); STAIC- R, State– Trait Anxiety Inventory for Children (score 
ranges from 20 to 60).
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showed that a multicomponent exercise intervention (in-
cluding flexibility exercises) improved positive affect, al-
beit in breast cancer patients.32 A plausible explanation 
could be due to the exercise capacity on reducing cortisol 
levels,33 which in turn, could improve the psychological 
well- being. In this line, two main systematic reviews and 
meta- analyses showed that physical activity has a poten-
tial role on improving psychological health and physical 
fitness in children and adolescents.31,34 In relation to the 
objective measures of fitness, no associations were found 

between upper-  and lower- body muscular fitness with 
any of the psychological well- being indicators. Although 
there is no evidence focusing on cancer survivors (either 
pediatric or non- pediatric), a recent systematic review and 
meta- analyses in children and adolescents depicted that 
muscular fitness was positively related to psychological 
well- being indicators (i.e., self- esteem, self- concept, and 
physical self- perceptions).31,35 These associations between 
muscular fitness and self- esteem may be due to the in-
crease in lean mass resulting from resistance training and 

F I G U R E  1  One- way analysis of 
covariance examining differences in 
psychological well- being and distress 
indicators (i.e., positive and negative 
affect, anxiety, and depression) by 
self- perceived fitness levels (low/high) 
and adjusted for sex, years from peak 
high velocity, years between diagnosis 
and testing, body mass index, and type 
of neoplasm in young pediatric cancer 
survivors. p shows differences between 
groups (i.e., low fitness vs. high fitness). 
Low fitness group includes participants 
with very poor and poor fitness and high 
fitness includes participants with high and 
very high fitness in the IFIS. Values show 
as mean ± standard error.
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also because of the neurochemical effects of fitness in the 
brain that elevate mood.16 However, in our study, these as-
sociations were not found nor even using the same tool, 
perhaps due to the different populations studied and the 
treatment-  and cancer- related sequels as shown by their 
different levels of self- esteem (e.g., Rodriguez- Ayllon 
et al.36: mean ± SD of 33.1 ± 4.7 vs. 27.66 ± 2.37 in the pre-
sent study). In addition, some studies have found that 
adolescents with higher fitness levels tend to exercise in a 
social context, which may increase feelings of total accept-
ance.37 Cancer survivors, being a vulnerable population, 
tend to exercise individually, which may explain the lack of 
significant results between objectively- measured and some 
indicators of psychological health. In this study, we could 
not measure cardiorespiratory fitness objectively, but pre-
vious evidence in adolescents with overweight/obesity 
found that improving cardiorespiratory fitness was associ-
ated with better self- esteem, which may be due to changes 
in brain structure and brain signaling.38 The lack of stud-
ies investigating these associations in oncology population 
makes it hard to explain the potential mechanisms behind 
the lack of association found in this manuscript, but it 
might be plausible that cardiorespiratory fitness does not 
influence psychological well- being outcomes in the same 
manner as it does with psychological distress indicators. 
Future studies with longitudinal design and using objec-
tive measures of fitness are needed in this population.

4.2 | Psychological distress

We found that self- perceived cardiorespiratory fitness, the 
most consistent fitness component, was negatively associ-
ated with psychological distress indicators such as anxiety, 
depression, and negative affect. Moreover, speed/agility, 
and flexibility were also negatively associated with depres-
sion, that is, the better the perception of the speed/agility, 
and flexibility levels, the lower the depression levels. As 
with psychological well- being indicators, studies investigat-
ing this association in young pediatric cancer survivors are 
lacking, and therefore, other populations are used to dis-
cuss our findings. Our findings agree with those reported by 
a systematic review and meta- analysis by Cadenas- Sanchez 
et al.31 who observed that adolescents who presented lower 
cardiorespiratory fitness reported elevated depressive 
symptoms. The plausible explanation might shed light on 
the role of aerobic and resistance training on psychological 
health through increasing oxygen transport and brain blood 
flow.31 Although we could not measure cardiorespiratory 
fitness objectively, a previous study in childhood survivors 
of acute lymphoblastic leukemia found cardiorespiratory 
fitness to protect against depression,39 which is in line with 
our perceived fitness findings. Regarding objective fitness, 

no associations were found between muscular fitness and 
any of the psychological distress indicators, supporting 
the lack of association that we observed when using self- 
perceived muscular fitness instead. Our findings are par-
tially in agreement with a recent systematic review and 
meta- analyses in which the authors did not observe a sig-
nificant association between muscular fitness and depres-
sion (pooled correlation −0.047, 95% confidence intervals: 
−0.110, 0.016); but they observed a pooled significant cor-
relation between muscular fitness and anxiety (pooled cor-
relation −0.176, 95% confidence intervals: −0.306, −0.040). 
Additionally, research in children with overweight/obesity 
showed that upper body muscular fitness and negative af-
fect were inversely associated.36 Differences between our 
findings and the previous evidence could be due to the 
lower fitness and higher psychological distress levels in our 
sample with cancer survivors, than in those children appar-
ently healthy or with overweight/obesity. As an example, 
we have observed that the negative affect (using the same 
questionnaire) was lower in children with overweight/
obesity than in pediatric cancer survivors (ActiveBrains: 
16 ± 3.4 vs. iBoneFit: 17.9 ± 3.4).

4.3 | Strengths and limitations

To our knowledge, this is the first study using both 
objective and self- perceived fitness assessments to ex-
amine its association with psychological health in this 
population. Moreover, our findings have been con-
trolled for covariates that are known to affect psycho-
logical health in this population. Nevertheless, there are 
some limitations that should be noted. Firstly, being a 
cross- sectional study, it does not allow us to infer cau-
sality for any of the association factors, so further lon-
gitudinal studies are needed to confirm these findings. 
Moreover, although we have controlled for potential 
confounders, there may be other variables that could 
interfere with these associations. Some objective fitness 
tests (cardiorespiratory and speed/agility) could not be 
carried out due to the mandatory use of face masks (due 
to covid- 19 pandemic) as these could affect the meas-
ures. Nevertheless, the participants and their families 
were grateful not to do these tests due to increased con-
tagion risk and the uncertain consequences this could 
have had in this sensitive population.

5  |  CONCLUSION

Overall, our study indicates that higher self- perceived 
overall fitness and flexibility are associated with better 
psychological well- being (i.e., positive affect). Moreover, 
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greater self- perceived cardiorespiratory fitness, speed/
agility, and flexibility but not muscular fitness (neither 
self- perceived nor objectively- measured) is associated 
with lower psychological distress (i.e., anxiety, depres-
sion, and negative affect). The findings from this study 
highlight the importance of promoting self- perceived fit-
ness in the pediatric oncology population.

6  |  PERSPECTIVE

Assessing psychological health after childhood cancer is 
important as it affects many areas such as school attend-
ance and adherence to physical activity. Psychological 
health variables have hardly been studied nor related to 
exercise in young pediatric cancer survivors; however, 
some studies have looked at levels of anxiety and depres-
sion in this population. Likewise, fitness is usually meas-
ured only objectively; however, validated questionnaires 
are available that allow a quick assessment that facilitates 
the collection of this data. Given that some articles have 
observed that good fitness levels are related to better psy-
chological health in healthy young, more studies examin-
ing both psychological well- being and distress in young 
pediatric cancer survivors are needed.
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