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ABSTRACT
Objective  As parents majorly impact their child’s well-
being, and as fatigue is a highly prevalent threat to the 
well-being of children with a chronic disease, we aimed 
to explore the association between parental factors and 
fatigue in children with a chronic disease.
Design  Cross-sectional study
Setting  Two Dutch children’s hospitals.
Population  Children 2–18 years of age with either 
an autoimmune disease, cystic fibrosis or post-cancer 
treatment, and one of their parents.
Main outcome measures  Paediatric fatigue was 
measured using the PedsQL Multidimensional Fatigue 
Scale. Parental factors included parental pain, fatigue and 
physical symptoms, parental distress, catastrophising 
thoughts about their child’s pain and family empowerment. 
Multiple linear regressions were used to study associations 
with paediatric fatigue. A multivariable regression model 
was used to assess the effect of the different parental 
factors on paediatric fatigue. All analyses were adjusted for 
the age and sex of the child.
Results  204 families participated (mean age 
11.0±4.3 and 43.5±6.3 years for children and parents, 
respectively; 69% participation rate). More parental 
pain, fatigue and physical symptoms, and more parental 
distress and pain catastrophising were associated with 
more paediatric fatigue. More parental empowerment was 
associated with less paediatric fatigue on both subscales. 
In the multivariable model, only paediatric age remained 
significantly associated with fatigue. In a separate 
multivariable model for children 8–18 years old, more 
parental distress (β=−1.9, 95% CI −3.7 to −0.1) was also 
significantly associated with more paediatric fatigue.
Conclusions  In a population of children with a chronic 
disease, parental factors, both physical and psychosocial, 
were associated with paediatric fatigue. Our study provides 
evidence that more family empowerment is associated 
with less paediatric fatigue. This exploratory study adds 
to our knowledge of associated factors with fatigue in 
paediatric chronic disease, providing starting points for 
targeted interventions.

INTRODUCTION
An increasing number of children with a 
serious chronic disease reaches adulthood.1 
Unfortunately, this does not go without 

obstacles. Paediatric chronic disease affects 
the health and well-being of both chil-
dren and their families.2 3 One of the most 
common health issues among children with 
chronic disease is fatigue.4–6 Several child 
factors, both somatic and psychosocial, have 
been associated with fatigue.5 7–12 Although 
child factors explain a considerable amount 
of variance in fatigue, part of the variance of 
fatigue cannot be explained by child factors.7 
Interpersonal factors, family environment 
and parental functioning are important 
contributors to how the child functions with 
his or her disease, especially for younger chil-
dren.3 13

As parents have a major impact on 
their child’s well-being, we hypothesise 
that parental factors, both physical and 

What is known about the subject?

►► Fatigue is highly prevalent among children with 
chronic disease and can have a significant impact 
on their quality of life.

►► Fatigue is multidimensional, with various predispos-
ing, precipitating and perpetuating factors that are 
both biological and psychosocial in nature.

►► Knowledge regarding the effect of parental factors 
on fatigue in children with chronic disease is limited 
but could benefit the child and the parents.

What this study adds?

►► We provide new evidence that several parental fac-
tors, both physical and psychosocial, are associat-
ed with paediatric fatigue in children with chronic 
disease.

►► More family empowerment is associated with less 
paediatric fatigue.

►► This exploratory study adds to our knowledge of 
associated factors with fatigue in paediatric chron-
ic disease, providing starting points for targeted 
interventions.

http://bmjopen.bmj.com/
http://orcid.org/0000-0002-7911-8516
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjpo-2021-001055&domain=pdf&date_stamp=2021-05-20


2 Kramer N, et al. BMJ Paediatrics Open 2021;5:e001055. doi:10.1136/bmjpo-2021-001055

Open access

psychosocial, influence paediatric fatigue in paediatric 
chronic disease, in line with the biopsychosocial model.12 
Several parental physical factors, such as parental pain, 
fatigue and a focus on bodily symptoms, have been shown 
to negatively influence paediatric outcomes in children 
with chronic pain or chronic fatigue syndrome (CFS).14–18 
Regarding parental psychosocial factors, parents of chil-
dren with a chronic disease experience more psycholog-
ical distress.19 20 Several factors, such as parental distress or 
catastrophising thoughts, have been shown to negatively 
influence paediatric health outcomes, such as fatigue or 
pain, across paediatric chronic diseases.14 15 19–21 However, 
in line with the concept of positive health, there may also 
be potentially protective factors, such as family empow-
erment.22 23 Empowerment can be described as a sense 
of being able to influence your social environment to 
mobilise the resources you need and to feel in control 
over the situation.23 24 Family empowerment has been 
associated with fewer somatic and psychological symp-
toms in children, although no studies have focused on 
fatigue yet.25

Parental physical and psychosocial factors have been 
associated with poor paediatric outcomes but have not 
yet been investigated in the context of fatigue in chil-
dren with a chronic disease. Examining the association 
between parental factors and paediatric fatigue across 
different paediatric chronic diseases may help us under-
stand more of the perpetuating factors of fatigue across 
paediatric chronic disease and may open the door for 
targeted interventions.26 Therefore, we aimed to explore 
the association between parental physical and psychoso-
cial factors and fatigue in children with a chronic disease 
aged 2–18 years old. Second, as older age is associated 
with more fatigue and as children of 8 years and older 
can self-report their fatigue, we zoom in on the associa-
tions between parental factors and paediatric fatigue in 
this age group.27

METHODS
Study design
This is a cross-sectional study in which parents and chil-
dren filled out questionnaires prior to an outpatient visit. 
This study was part of a larger cohort study on fatigue 
and associated factors across paediatric chronic diseases 
at the Wilhelmina Children’s Hospital and the Princess 
Máxima Centre for Paediatric Oncology in the Nether-
lands: the PROactive cohort.4 The data used for this study 
were collected from January 2018 through February 2020 
and were based on an extended follow-up assessment of 
patients included in the PROactive cohort. Informed 
consent for the use of questionnaires for scientific 
purposes was obtained from children 12 years of age and 
older and from one of the parents.

Patient and public involvement
Patient organisations were involved in setting the priori-
ties for this research. Several choices in the design were 

reviewed by patient representatives. Patients and the 
public were not involved in the conduct of the study. We 
added qualitative research methods to our research line 
in order to stress the patient’s and parent’s perspective. 
Patient organisations and societal partners were involved 
in the dissemination of our research.

Participants
Families with a child 2–18 years of age with cystic fibrosis 
(CF), autoimmune disease or previous treatment for 
cancer were included. The group of children with an 
autoimmune disease included children with an immu-
nodeficiency disorder, an auto inflammatory condition 
or an autoimmune disease in the strictest sense. We 
included children who were at least 1 year postdiagnosis 
(the CF and autoimmune disease groups) or who were 
within 1 year after completing their cancer treatment. 
This latter inclusion criterion was chosen since disease 
activity (generally highest in the first year after diagnosis), 
receiving the diagnosis, starting treatment and the disease 
itself can cause significant fatigue in the first year post-
diagnosis or during cancer treatment. One parent filled 
out the questionnaires. The primary outcome measure, 
paediatric fatigue, was child-reported when the child was 
between 8 and 18 years of age and parent-reported for 
younger children (2–7 years of age). All other measures 
were parent-reported questionnaires.

Study procedures
Before an outpatient visit, the researchers approached 
families via email to take part in the study. They then 
completed the questionnaires via a web-based tool (​www.​
hetklikt.​nu).28 All participants received one reminder to 
participate in the study via email and one via telephone. 
A research team was available to answer questions via 
mail and telephone.

Measurements
Paediatric fatigue was the primary outcome measure, 
which was measured using the General Fatigue Subscale 
of the PedsQL Multidimensional Fatigue Scale (PedsQL 
MFS), which has good internal consistency.29 As the 
primary outcome was the perception of fatigue, we used 
only the General Fatigue Subscale, instead of the other 
subscales of the PedsQL MFS, namely, sleep/rest and 
cognitive fatigue. The General Fatigue Subscale contains 
questions about the perception of fatigue and whether 
the child has enough energy to perform activities.

For all questionnaires and tools used in our study, the 
number of items, range, interpretation and Cronbach’s 
alpha are provided in table 1.

Physical factors
The measured parental physical factors included parental 
pain, fatigue and physical symptoms. A Visual Analogue 
Scale ranging from 0 to 10 was used to measure last week’s 
average parental pain.30 Parental fatigue was assessed 
using the well-validated Eight-Item Checklist Individual 
Strength, which has good psychometric properties.31 To 

www.hetklikt.nu
www.hetklikt.nu
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assess physical symptoms, the eight CFS-related symp-
toms of the US Centers for Disease Control and Preven-
tion criteria were used.32

Psychosocial factors
The Pain Catastrophising Scale for Parents was used to 
determine the degree of catastrophising thoughts parents 
have regarding their child’s pain. This scale has high 
internal consistency.33 Parental distress was measured 
using the Distress Thermometer for Parents, assessing 
overall parental distress over the past week. This scale has 
good internal consistency.20 Family empowerment was 
measured using two subscales of the Family Empower-
ment Scale.23 34 The family subscale assesses the parents' 
management of everyday situations, for example, ‘I 
feel my family life is under control’. The service system 
subscale assesses how parents relate to the service system; 
for example, ‘I know what services my child needs’.

Data analyses
Descriptive statistics were used to summarise characteris-
tics of all participants. Normally distributed continuous 
variables were presented as mean±SD; otherwise, median 
and IQR were provided. Categorical variables were 
presented as frequencies. Differences between partici-
pants and non-participants and between disease groups 
were analysed using Student’s t-test, Kruskal-Wallis test or 
χ2 test.

We applied an exploratory aetiological research 
design. Multiple linear regression analyses were 
performed for each parental factor to assess its 
association with the outcome variable paediatric 
fatigue. As age and sex of the child are important 

determinants of fatigue, these factors were used as 
covariates in all analyses.27 The associations were 
described using the unstandardised beta (β), effect 
size (standardised beta) and 95% CI. The unstan-
dardised beta is how much the paediatric fatigue 
score (Y) changes if the parental factor (X) changes 
by one point. For example, for every point that 
parents score higher on parental pain, the paediatric 
fatigue score goes up with beta points. The assump-
tions for linear regression analysis were tested, 
including linearity between the dependent and inde-
pendent variables, homoscedasticity and normality 
of the residuals. Minimal differences were found 
between SEs and robust SEs. Bootstrapping was 
performed on the regression analyses and the results 
were in line with the initial results from the regres-
sion analyses. Multicollinearity between the separate 
parental factors was investigated. Second, to investi-
gate whether associations differed between disease 
groups, we added an interaction variable of the inter-
action between disease group and the tested parental 
factor to the regression analyses. Third, we build a 
full model with all parental factors and the covariates 
entered together to describe the variance in paedi-
atric fatigue explained by parental factors. This full 
model was performed for the full age range (2–18 
years) and separately for children 8–18 years old. We 
used these models to describe the explained variance 
of the parental factors in fatigue. In this explorative 
study, p<0.05 was considered statistically significant. 
Effect sizes of <0.5 were considered small, ≥0.5 was 
moderate and ≥0.8 was large.35

Table 1  Summary of the factors assessed in this study and features of the corresponding questionnaires/tools

Assessed factor Questionnaire Items Range/replies
Cronbach’s 
alpha

Paediatric fatigue PedsQL MFS 6 0–100: higher score=less paediatric 
fatigue

0.92

Parental pain VAS 1 0–10: higher score=more parental pain N/A

Parental fatigue CIS-8 8 8–56: higher score=more parental 
fatigue

0.93

Parental physical 
symptoms

CDC criteria for CFS-
related symptoms

8 0–8: higher score=more parental 
physical symptoms

0.79

Parental pain 
catastrophising

PCS-P 13 0–52: higher score=more parental pain 
catastrophising

0.93

Parental distress DT-P 1 0–10: higher score=more parental 
distress

N/A

Family empowerment 
family subscale

FES 12 1–5: higher score=more parental 
empowerment. The score is calculated 
as the mean of the items.

0.89

Family empowerment 
service system subscale

FES 12 1–5: higher score=more parental 
empowerment. The score is calculated 
as the mean of the items.

0.91

CDC, Centers for Disease Control and Prevention; CFS, chronic fatigue syndrome; CIS-8, Eight-Item Checklist Individual Strength; DT-P, 
Distress Thermometer for Parents; FES, Family Empowerment Scale; PCS-P, Pain Catastrophising Scale for Parents; PedsQL MFS, PedsQL 
Multidimensional Fatigue Scale; VAS, Visual Analogue Scale.
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RESULTS
Demographics of the study population
Of the 296 families who were approached for this study, 204 
participated (69%). Non-participating children were signifi-
cantly older compared with participating children (13.5±4.3 
vs 11.0±4.3 years). The most commonly cited reasons for not 
participating were personal circumstances and current partic-
ipation in other research. table  2 summarises the general 
characteristics of the participants and table 3 summarises the 
parental factors. There were significant differences in age 
and sex of the child between disease groups, which supports 
our decision to control for children’s sex and age in the main 
analyses. In this sample, the sex of the child did not signifi-
cantly influence fatigue scores (p=0.48, β=−2.2, 95% CI −8.3 
to 3.9). The median paediatric fatigue score was 83.3 (IQR 
62.5–95.8) on the General Fatigue Scale. Paediatric fatigue 
was self-reported by children aged 8–18 years old (69.8%) 
and parent-reported for children 2–7 years old (30.2%).

Parental factors and paediatric fatigue
All parental physical and psychosocial factors were signifi-
cantly associated with paediatric fatigue, although with small 
effect sizes (table 4). More parental pain (β=−1.62, 95% CI 
−2.90 to −0.34), more parental fatigue (β=−0.50, 95% CI 
−0.73 to −0.27) and more parental physical symptoms 
(β=−2.77, 95% CI −4.33 to −1.21) were significantly associ-
ated with more paediatric fatigue. Also, more pain catastro-
phising (β=−0.36, 95% CI −0.67 to −0.05) and more parental 
distress (β=−2.07, 95% CI −3.06 to −1.08) were also associated 
with more paediatric fatigue. More parental empowerment 
was associated with less paediatric fatigue, both on the family 
subscale (β=10.14, 95% CI 3.74 to 16.53) and the service 
system subscale (β=7.21, 95% CI 1.55 to 12.86). We found no 
significant differences between disease groups on any of the 
physical or psychological parental associations with paedi-
atric fatigue.

Multivariable regression models
All parental factors were entered in a regression model, 
together with the covariates age and sex of the child. 
This model explained 20.2% of the variance in fatigue 

(table 5). A separate model for children aged 8–18 years 
old (n=142) explained 20.3% of the variance in paedi-
atric fatigue. Besides age, more parental distress was 

Table 2  Descriptive characteristics of the children and parents included in this study

Entire group 
(N=204)

Disease groups

Autoimmune 
disease (n=105)

Cystic fibrosis 
(n=51)

Postcancer 
treatment 
(n=48)

Child characteristics

 � Age (years), mean±SD 11.1±4.4 12.2±3.9 11.3±4.8 8.4±3.9

 � Sex (male), n (%) 83 (41) 35 (33) 24 (47) 25 (50)

 � Fatigue,* median (IQR) 83.3 (62.5–95.8) 79.2 (58.3–93.8) 79.2 (58.3–95.8) 91.7 (68.8–100)

Parent characteristics

 � Age (years), mean±SD 43.6±6.4 44.9±5.8 43.2±6.9 41.1±6.3

 � Sex (male), n (%) 49 (24) 22 (21) 15 (29) 12 (25)

*Measured with the General Fatigue Scale of the PedsQL Multidimensional Fatigue Scale, range 0–100; higher scores indicate less fatigue.

Table 3  Parent-reported outcomes

Parental factor Parents (n=204)

Physical factors

 � Pain

  �  Experienced pain in VAS, median 
(IQR)

0 (0–2)

 � Fatigue

  �  Score (CIS-8) fatigue subscale, 
median (IQR)

24.0 (15.0–33.0)

  �  Percentage of severely fatigued 
(CIS-8≥35)

21.5

 � Physical symptoms

  �  Number of CFS-related symptoms, 
median (IQR)

1.0 (0–2)

Psychosocial factors

 � Pain catastrophising

  �  PCS-P total score, median (IQR) 9.0 (4.0–14.5)

 � Distress

  �  DT-P stress thermometer, median 
(IQR)

  �  Percentage of clinically elevated 
distress (≥4)

2.0 (1.0–5.0)
34.8

 � Family empowerment

  �  FES family subscale, median (IQR) 4.4 (4.1–4.8)

  �  FES service system subscale, 
median (IQR)

4.3 (4.0–4.8)

VAS: range 0–10, FES: range 1–5, PCS-P: range 0–52, DT-P: range 
0–10, CIS-8: range 8–56; CFS: range 0–8.
CFS, chronic fatigue syndrome; CIS-8, Eight-Item Checklist 
Individual Strength; DT-P, Distress Thermometer for Parents; FES, 
Family Empowerment Scale; PCS-P, Pain Catastrophising Scale 
for Parents; VAS, Visual Analogue Scale.
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Table 4  Linear regression per factor with dependent variable paediatric fatigue (PedsQL MFS General Fatigue Scale) for the 
entire group of children with chronic diseases, adjusted for age and sex of the child

Unstandardised β Effect size 95% CI

Physical factors

 � Parental Pain

  �  VAS (range 0–10) −1.62 −0.16 −2.90 to −0.34

 � Parental fatigue

  �  CIS-8 (range 0–56) −0.50 −0.27 −0.73 to −0.27

 � Reported CDC CFS symptoms

  �  Number of symptoms (0–8) −2.77 −0.23 −4.33 to −1.21

Psychosocial factors

 � Pain catastrophising

  �  PCS-P total score (0–52) −0.36 −0.15 −0.67 to −0.05

 � Parental distress

  �  DT-P stress thermometer (range 0–10) −2.07 −0.26 −3.06 to −1.08

 � Family empowerment

  �  FES family subscale (1–5) 10.14 0.20 3.74 to 16.53

  �  FES service system subscale (1–5) 7.21 0.17 1.55 to 12.86

On the PedsQL MFS General Fatigue Scale, a higher score indicates less fatigue.
Significant results in bold.
CDC, Centers for Disease Control and Prevention; CFS, chronic fatigue syndrome; CIS-8, Eight-Item Checklist Individual Strength; DT-P, 
Distress Thermometer for Parents; FES, Family Empowerment Scale; PCS-P, Pain Catastrophising Scale for Parents; PedsQL MFS, PedsQL 
Multidimensional Fatigue Scale; VAS, Visual Analogue Scale.

Table 5  Complete model with all parental factors, covariates age and sex of the child and dependent variable fatigue 
(PedsQL MFS General Fatigue Scale) for the entire group of children with chronic disease

Associated factors Unstandardised β Effect size 95% CI

Confounders

 � Age of the child −1.5 −0.3 −2.2 to −0.9

 � Sex of the child (0=female) 2.2 0.1 −3.4 to 7.8

Physical parental factors

 � Parental pain (VAS, range 0–10) −0.2 −0.0 −1.8 to 1.4

 � Parental fatigue (CIS-8, range 8–56) −0.1 −0.0 −0.5 to 0.3

 � Number of CDC CFS symptoms (0–8) −0.5 −0.0 −2.6 to 1.7

Psychosocial parental factors

 � Parental pain catastrophising (PCS-P, range 0–52) −0.2 −0.1 −0.5 to 0.1

 � Parental distress (DT-P, range 0–10) −1.3 −0.2 −2.7 to 0.2

Family empowerment

 � FES family subscale (1–5) 5.9 0.1 −2.4 to 14.2

 � FES service system subscale (1–5) 2.4 0.1 −4.8 to 9.6

The PedsQL MFS is scored on a scale from 0 to 100, with a lower score indicating more severe fatigue. Thus, a negative correlation indicates 
a lower score, indicating more fatigue.
Significant results in bold.
CDC, Centers for Disease Control and Prevention; CFS, chronic fatigue syndrome; CIS-8, Eight-Item Checklist Individual Strength; DT-P, 
Distress Thermometer for Parents; FES, Family Empowerment Scale; PCS-P, Pain Catastrophising Scale for Parents; PedsQL MFS, PedsQL 
Multidimensional Fatigue Scale; PedsQL MFS, PedsQL Multidimensional Fatigue Scale; VAS, Visual Analogue Scale.
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significantly associated with more paediatric fatigue in 
this model (table 6).

DISCUSSION
The aim of this study was to explore the associations between 
parental factors, both physical and psychosocial, with paedi-
atric fatigue in children with a chronic disease. All parental 
physical and psychosocial factors were associated with paedi-
atric fatigue. Our study provided evidence that more family 
empowerment is associated with less paediatric fatigue. 
Nevertheless, all these parental factors were associated with 
paediatric fatigue when assessed individually, but when 
adjusted for each other, they did not hold their significance 
in a full model. Although parental factors did not explain as 
much of the variance in paediatric fatigue as child factors, 
this exploratory study adds to our knowledge of associated 
factors with fatigue in paediatric chronic disease.7

Fatigue is highly prevalent in paediatric chronic disease 
and associated with various factors on the biological, psycho-
logical and social domains.7 As parents form a major part of 
the child’s social environment, our finding that both physical 
and psychosocial parental factors are associated with paedi-
atric fatigue is in line with our hypothesis. First, for phys-
ical parental factors, an association between more parental 
fatigue or bodily symptoms and more paediatric fatigue was 
also found in children with CFS.16 17 Also in line with our 
findings, more parental pain and catastrophising were often 
associated with worse child outcomes in healthy children or 
children with chronic conditions.14 36 Second, for psycho-
social parental factors, the significant correlation between 
parental distress and paediatric fatigue is consistent with 

the findings reported by Carroll et al, who found a similar 
correlation in children with multiple sclerosis.21

Concerning family empowerment, previous research 
provided evidence suggesting that parental family empow-
erment is correlated with fewer somatic and psychological 
symptoms in children with chronic disease.25 In line with 
these results, our study provides evidence that more family 
empowerment is correlated with less fatigue in children 
with chronic disease. Important elements of empower-
ment include the acquisition of knowledge, skills, attitudes 
and self-awareness.24 Possible ways to support parents may 
be providing information and education, interventions 
supporting family function, and interventions supporting 
parent’s own needs.24 37 Information needs of families differ 
between families and vary over time, but in general, infor-
mation needs go beyond information about the diagnosis.38 
It also concerns issues such as how to make use of available 
services, how to find information about suitable leisure activ-
ities, how to deal with financial issues, how to manage daily 
care tasks in the family and how to raise a child with a chronic 
condition and his/her siblings. Parent peers can play an 
important role in information provision and are regarded 
more and more as an important source of experience-based 
knowledge and support.38 A good example of providing 
information/education as well as peer support for parents 
may be an online group course, such as On Track.39 A good 
example of helping parents to gain more control over the 
service system may be by making the conversations with 
healthcare providers more family-centred, for example, by 
letting parents fill out parent-reported outcome measures 
on beforehand or using tools to help parents explore their 

Table 6  Complete model with all parental factors and fatigue (PedsQL MFS General Fatigue Scale) as dependent variables 
for the group of children 8–18 years of age with chronic disease

Associated factors Unstandardised β Effect size 95% CI

Confounders

 � Age of the child −2.5 −0.4 −3.5 to −1.4

 � Sex of the child (0=female) 3.5 0.1 −3.5 to 10.4

Physical parental factors

 � Parental pain (VAS, range 0–10) −0.6 −0.1 −2.5 to 1.4

 � Parental fatigue (CIS-8, range 8–56) 0.2 0.1 −0.3 to 0.6

 � Number of CDC CFS symptoms (0–8) 0.5 0.0 −2.0 to 3.0

Psychosocial parental factors

 � Parental pain catastrophising (PCS-P, range 0–52) −0.4 −0.1 −0.8 to 0.1

 � Parental distress (DT-P, range 0–10) −1.9 −0.2 −3.7 to −0.1

Family empowerment

 � FES family subscale (1–5) 9.6 0.2 −0.2 to 19.5

 � FES service system subscale (1–5) 2.1 0.1 −6.5 to 10.6

The PedsQL MFS is scored on a scale from 0 to 100, with a lower score indicating more severe fatigue. Thus, a negative correlation indicates 
a lower score, indicating more fatigue.
Significant results in bold.
CDC, Centers for Disease Control and Prevention; CFS, chronic fatigue syndrome; CIS-8, Eight-Item Checklist Individual Strength; DT-P, 
Distress Thermometer for Parents; FES, Family Empowerment Scale; PCS-P, Pain Catastrophising Scale for Parents; PedsQL MFS, PedsQL 
Multidimensional Fatigue Scale; VAS, Visual Analogue Scale.
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needs.40 41 The effect of such interventions on family empow-
erment is of interest for future studies.

Interestingly, almost all parental factors were not signifi-
cantly associated with fatigue in the full model when adjusted 
for each other. The age of the child was significantly associ-
ated with paediatric fatigue, but this is not a modifiable factor. 
In children aged 8–18 years old, more parental distress was 
associated with more paediatric fatigue. We already know 
that fatigue is more prevalent in older children.27 Especially 
for older children, parents of a child with a chronic disease 
face extra challenges, such as balancing their wish to care for 
and protect the child and their wish to let the child become 
autonomous.42 43 We also know that these challenges may 
lead to significant parental distress, which can have substan-
tial negative effects for the child and the family.44 Therefore, 
in clinical practice, it is important to detect parental distress, 
for example, through a simple validated questionnaire.20 
Being aware of the well-being of parents may be beneficial 
for both the parent and the child and could be a starting 
point for targeted interventions.

A strength of our study is that we examined parental 
factors across several paediatric chronic diseases, rather 
than focusing on one specific disease, so our results may be 
applicable to a wider range of paediatric chronic diseases. 
We found no significant differences between disease groups 
on any of the physical or psychological parental associations 
with paediatric fatigue, which may reflect the general nature 
of fatigue across all chronic diseases. Another strength is that 
we included children ranging from 2 to 18 years of age. Most 
studies focused on adolescents, but fatigue is also prevalent 
among younger children.4 Given that current treatment 
options for fatigue in younger children are limited, and given 
the important role that parents play in these early years, iden-
tifying parental factors that can be targeted is particularly 
important in this age group.

A possible limitation is that, although the participation 
rate was relatively high (69%), the age of the child was lower 
for participants than for non-participants. As we already 
found correlations in our relatively young study population, 
and as the prevalence of fatigue increases with age, the actual 
correlations between parental factors and paediatric fatigue 
may be even stronger.27 Second, the group of patients with 
autoimmune disease contained a relatively high percentage 
of girls; however, this reflects the epidemiology of those 
diseases.45 Another limitation is that most of the participating 
parents were mothers; thus, it is possible that certain associa-
tions may be more applicable to mothers than fathers. In this 
study, parents had the choice which parent would participate. 
It would be of interest to know whether there are differences 
in representation of symptoms between parents for future 
studies, as gender differences may influence the outcomes 
of parental factors and parent-reported child outcomes.46 
Nevertheless, we compared parental outcomes and found no 
difference between mothers and fathers, with the exception 
of a difference in amount of parental physical symptoms. 
Given the cross-sectional nature of this study, the causal rela-
tion between parental factors and paediatric fatigue could 
not be examined. Within this aetiological, exploratory study 

design, we chose to analyse the data using linear regres-
sions containing a risk factor (parental factor) and potential 
confounders (age and sex of the child), and we added an 
interaction variable (parental factor×disease group) to best 
answer the research question. Furthermore, we presented a 
full model to show how these parental factors jointly influ-
ence fatigue and how much of the variance in paediatric 
fatigue is explained by these parental factors. Our goal was 
not to best predict paediatric fatigue, although that may be 
of interest for future (preferably longitudinal) studies. This 
study shows which factors co-occur and possibly perpetuate 
fatigue, in line with the cognitive behavioural model.26

In this exploratory study, we found several physical and 
psychosocial parental factors that are associated with paedi-
atric fatigue, but all with small effect sizes. For future research, 
longitudinal studies investigating causal relationships are 
needed. Also, studies that investigate which parental factors 
can be used as effective therapeutic targets for treating 
fatigue in children with chronic disease are of interest.

CONCLUSIONS
In a population of children with a chronic disease, more 
parental pain, fatigue and physical symptoms, and more 
parental distress and pain catastrophising are associated with 
more paediatric fatigue. Our study also provides evidence 
that more family empowerment is associated with less paedi-
atric fatigue. This exploratory study adds to our knowledge of 
associated factors with fatigue in paediatric chronic disease, 
providing starting points for targeted interventions.
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