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ABSTRACT
Background: Parents of children with cancer are at risk for sleep problems. If these
problems persist, an important perpetuating factor might be ongoing parental distress.
Objective: The aim of this study is to assess the prevalence of sleep problems and the
concurrence with distress in parents of children treated for cancer, and to identify predictors
of this symptom clustering.
Method: Parents completed the Medical Outcomes Study (MOS) Sleep Scale and Distress
Thermometer for Parents (DT-P). Clinically relevant sleep problems were defined as a score
>1SD above the norm and clinical distress as a thermometer score above the established
cut-off of 4. Four parent categories were constructed: neither sleep problems nor distress;
no distress but sleep problems; no sleep problems but distress; both sleep problems and
distress. Predictive determinants (sociodemographic, medical, psychosocial) for each cate-
gory were assessed with multilevel multinomial logistic regression.
Results: Parents (202 mothers and 150 fathers) of 231 children with different cancers
participated. Mean time since diagnosis was 3.3 ± 1.4 years (90% off-treatment). The
prevalence of sleep problems was 37%. Fifty percent of parents reported neither sleep
problems nor distress, 9% had only sleep problems, 13% only distress, and 28% reported
both. Compared to parents without sleep problems or distress, parents who reported both
were more likely to report parenting problems (OR 4.4, [2.2–9.1]), chronic illness (OR 2.8,
[1.2–6.5]), insufficient social support (OR 3.7, [1.5–9.1]), pre-existent sleep problems (OR 6.2,
[2.0–18.6]) and be female (OR 1.8, [1.1–4.2]).
Conclusions: Sleep problems are common in parents of children treated for cancer, and
occur mostly in the presence of clinical distress. Future research must show which interven-
tions are most effective in this group: mainly targeted at sleep improvement or with
prominent roles for stress management or trauma processing.

Concurrencia de problemas de sueño y sufrimiento: prevalencia
y determinantes en padres de niños con cáncer
Antecedentes: Los padres de niños con cáncer corren el riesgo de tener problemas para
dormir. Si estos problemas persisten, podría ser un factor perpetuador importante malestar
en los padres.
Método: Los padres completaron el Estudio de Resultados Médicos (MOS, sus siglas en
inglés), la escala de sueño y el termómetro de distrés para padres (DT-P, sus siglas en inglés).
Los problemas de sueño clínicamente relevantes se definieron como una puntuación> 1 SD
por encima de la norma y el malestar clínico como una puntuación de termómetro por
encima del límite establecido de 4. Se construyeron cuatro categorías de padres: sin
problemas de sueño ni malestar; sin malestar y con problemas de sueño; sin problemas
de sueño y con malestar, tanto problemas de sueño como de malestar. Los determinantes
predictivos (sociodemográficos, médicos, psicosociales) para cada categoría se evaluaron
con regresión logística multinomial multinivel.
Resultados: Participaron padres (202 madres y 150 padres) de 231 niños con diferentes
tipos de cáncer. El tiempo medio desde el diagnóstico fue de 3,3 ± 1,4 años (90% sin
tratamiento). La prevalencia de problemas de sueño fue del 37%. El cincuenta por ciento de
los padres no reportaron problemas de sueño ni malestar, el 9% solo tuvo problemas de
sueño, el 13% solo sufrió malestar y el 28% informó de ambos. En comparación con los
padres sin problemas de sueño o malestar, los padres que informaron ambos problemas,
tenían más probabilidades de reportar problemas de crianza (OR 4.4, [2.2-9.1]), enferme-
dades crónicas (OR 2.8, [1.2-6.5]), apoyo social insuficiente (OR 3.7), [1.5-9.1]), problemas de
sueño preexistentes (OR 6.2, [2.0-18.6]) y ser mujer (OR 1.8, [1.1-4.2]).
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HIGHLIGHTS
• Pediatric cancer diagnoses
are traumatic for parents
and can precipitate
insomnia. If insomnia
persists, an important
perpetuating factor might
be ongoing distress.
• This study in 352 parents
of children treated for
cancer shows a high
prevalence (37%) of sleep
problems, in the majority of
parents occurring in
concurrence with clinical
distress. Several predictors
were identified.
• Future research should
reveal which interventions
are most effective: targeted
at sleep improvement, or at
stress management and
trauma processing.
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Conclusiones: Los problemas del sueño son comunes en los padres de niños tratados por
cáncer, y ocurren principalmente en presencia de malestar clínico. Las investigaciones
futuras deben mostrar qué intervenciones son más efectivas en este grupo: principalmente
dirigidas a mejorar el sueño o con roles prominentes para el manejo del estrés o el
procesamiento de traumas.

睡眠问题和精神痛苦的共病：癌症患儿父母的患病率和决定因素

背景： 患有癌症的儿童的父母有出现睡眠问题的风险。如果这些问题持续存在，一个重
要的因素可能是父母出现了持续的精神痛苦。
目的： 本研究的目的是评估患有癌症的儿童的父母中的睡眠问题和并发精神痛苦的患病
率，并确定这种症状共存的预测因素。
方法： 父母完成了医疗结果研究（MOS）睡眠量表和父母精神痛苦测量（DT-P）。临床
相关的睡眠问题被定义为高于常模1SD，精神痛苦则定义测量得分高于划界分4。构建了
四个父母类别：无睡眠问题也无精神痛苦;没有精神痛苦但有睡眠问题;没有睡眠问题但是
精神痛苦;睡眠问题和痛苦并存。使用多层多项Logistic回归评估每个类别的（社会人口统
计学，医学，社会心理学）预测决定因素。
结果： 231名患有不同癌症的儿童的父母（202名母亲和150名父亲）参加了这项活动。距
离诊断的平均时间为3.3±1.4年（90％治疗后）。睡眠问题的患病率为37％。50%的父母报
告既没有睡眠问题也没有精神痛苦，9％只有睡眠问题，13％只有精神痛苦，28％报告两
者都有。与没有睡眠问题或精神痛苦的父母相比，报告两者都有的父母更有可能报告育儿
问题（OR 4.4，[2.2-9.1]），慢性病（OR 2.8，[1.2-6.5]），社会支持不足（OR 3.7），[1.5-
9.1]），预先存在的睡眠问题（OR 6.2，[2.0-18.6]）和作为女性（OR 1.8，[1.1-4.2]）。
结论： 睡眠问题在接受癌症治疗的儿童的父母中很常见，并且主要发生在出现临床精神痛
苦时。未来的研究必须表明哪些干预措施在这一组中最有效：主要针对睡眠改善或压力管
理或创伤加工。

1. Introduction

Sleep problems are common in parents of children
with cancer and can have a significant impact on the
well-being of the family (Matthews, Neu, Cook, &
King, 2014; Pollock, Litzelman, Wisk, & Witt, 2013;
Wright, 2011; Zupanec, Jones, & Stremler, 2010). On
the short term, disrupted sleep leads to higher arousal,
psychological stress, decreased cognitive and memory
functioning, worse performance and lower quality of
life (Klassen et al., 2008; Medic, Wille, & Hemels,
2017). On the long term, sleep problems are linked
to obesity, diabetes, cardiovascular diseases, cancer and
even lower life expectancy (Medic et al., 2017).

The estimated prevalence of sleep problems in par-
ents of children with cancer ranges from 48% during
(outpatient) treatment to 71% in a hospital setting
(Coleman et al., 2018; Daniel, Walsh, Meltzer,
Barakat, & Kloss, 2018; McLoone, Wakefield, Yoong,
& Cohn, 2013; Zupanec et al., 2010). Although the
evidence is sparse, there are reports of ongoing par-
ental sleep problems after the end of their child’s
cancer treatment (Pollock et al., 2013).

Reported sleep problems comprise symptoms of
insomnia, such as difficulties with falling asleep and
awakening during the night. Insomnia is well studied
in the general population and several explanatory
models have been established (Perlis, Shaw, Cano,
& Espie, 2011). The conceptual model of Spielman
differentiates predisposing, precipitating and perpe-
tuating factors that contribute to the development
and persistence of insomnia (Spielman, Yang, &

Glovinsky, 2011). Predisposing factors are among
others: genetic factors, previous sleeping problems,
female gender and chronic (mental or physical) ill-
ness (Le Blanc et al., 2009; Lind & Gehrman, 2016).
Insomnia often starts after a highly stressful or trau-
matic event (Bastien, Vallieres, & Morin, 2004). In
parents of children with cancer, an important pre-
cipitating factor is the child’s cancer diagnosis, while
perpetuating factors could be dysfunctional sleep
behaviors, treatment-related stressors during the
active treatment phase, and ongoing parental dis-
tress in the post-treatment phase (Medic et al.,
2017; Neu, Matthews, & King, 2014; Williams &
McCarthy, 2015; Zupanec et al., 2010). The vast
majority of parents consider their child’s diagnosis
and treatment as their most traumatic event (Phipps
et al., 2015).

Many parents report elevated levels of distress shortly
after diagnosis and during treatment (Sultan, Leclair,
Rondeau, Burns, & Abate, 2016). As time passes, most
parents seem resilient and these levels return to normal
(Dunn et al., 2012; Kazak, Boeving, Alderfer, Hwang, &
Reilly, 2005; Ljungman, Hoven, Ljungman, Cernvall, &
Von Essen, 2015; Muscara et al., 2018; Price, Kassam-
Adams, Alderfer, Christofferson, & Kazak, 2015;
Vrijmoet-Wiersma et al., 2008). While the prevalence of
posttraumatic stress disorder (PTSD) is not increased
(Phipps et al., 2015), about one fifth to one third of the
parents report ongoing distress even years after their
child’s diagnosis (Sultan et al., 2016; Vrijmoet-Wiersma
et al., 2008; Wijnberg-Williams, Kamps, Klip, &
Hoekstra-Webers, 2006). The specific form of distress
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that parents of children with cancer experience is cap-
tured in the Pediatric Medical Traumatic Stress (PMTS)
model (Price, Kassam-Adams, Alderfer, Christofferson,
&Kazak, 2016). PMTS is defined as ‘a set of psychological
and physiological responses of children and their families
to pain, injury, serious illness, medical procedures, and
invasive or frightening treatment experiences’. The
PMTS model defines three phases that families go
through: (1) the initial potentially traumatic event (a
pediatric cancer diagnosis) and related first events; (2)
persisting stressors, actions and reactions (during active
treatment); (3) prolonged – up to months or years –
PMTS after end of treatment (Price et al., 2016).

Consistent with the above-described models of
insomnia and PMTS, we hypothesize that the preva-
lence of insomnia will be higher in parents of chil-
dren treated for cancer compared to the general
population and that the underlying perpetuating fac-
tor may be prolonged distress (PMTS). However,
previous research on sleep problems in pediatric
oncology has not addressed the concurrence of sleep
problems and distress. This understanding is impor-
tant, in order to be able to support parents most
effectively and inform targeted interventions.

The aims of this study are therefore first to assess the
prevalence of sleep problems and second to explore the
concurrence of sleep problems and distress in parents
of children treated for cancer. For the second aim,
parents are categorized based on the presence or
absence of sleep problems and/or distress, to identify
predictors of this symptom clustering.

2. Patients and methods

2.1. Procedure

This study was conducted as part of a large observa-
tional multicenter study in parents of children with
cancer (‘The Amsterdam Parent Project’) (Rensen
et al., 2019). Parents of children diagnosed between
2010 and 2015 with cancer including any type of
brain tumour (age at diagnosis <19 years) were eligi-
ble if they sufficiently mastered Dutch to fill out
questionnaires and their child was not deceased or
in palliative treatment. Families’ eligibility was eval-
uated by medical chart review and consultation of the
attending physician. Eligible parents received
a written invitation to participate independently
from each other. They could choose to complete
standardized questionnaires either on paper or online
through a secured website and provided additional
socio-demographic information (see sections below).
Participating centres were the Amsterdam University
Medical Centers (Emma Children’s hospital/
Academic Medical Center and VU University
Medical Center). Parents received at least one written
reminder to fill out the questionnaires. If they had

not responded to the reminder either, they received
a phone call by one of the members of the research
team to assess their willingness to participate.

The Institutional Review Board of the VU
University Medical Center approved this study.

2.2. Measures

2.2.1. Sociodemographic characteristics
Parents provided the following information through
a demographic survey: age, gender, marital status
(dichotomized as married/living together versus
other), country of birth (Netherlands versus other),
educational level (according to Statistics Netherlands
(Centraal Bureau voor de Statistiek, 2016), dichoto-
mized as low/middle versus high), employment (paid
job yes or no), presence (yes or no) and description of
chronic illnesses, pre-existent sleep problems (yes or
no) and the use of sleep medication (yes or no).

2.2.2. Child (medical) characteristics
Information on child (medical) variables was col-
lected through chart review. Available characteristics
were child’s current age and gender, type of diagnosis
(categorized as hematologic malignancy, brain tumor,
solid tumor or retinoblastoma), time since diagnosis,
recurrence of cancer or a second tumor (yes or no),
active treatment at time of study (yes or no) and type
of treatment. Type of treatment was categorized as
low risk (wait-and-see policy, surgery only, local ther-
apy other than radiotherapy), middle risk (che-
motherapy with or without surgery) and high risk
(any combination with radiotherapy and/or stem
cell transplantation). This is a commonly used cate-
gorization in pediatric oncology studies, based on the
associated risk of therapy with acute and chronic
toxicity (Bhakta et al., 2017; Gibson et al., 2018).

2.2.3. Sleep
Sleep was measured using the Medical Outcomes
Study (MOS) sleep scale (Hays, Martin, Sesti, &
Spritzer, 2005). The MOS-Sleep is a one-week retro-
spective, validated and reliable 12-item instrument
with six scales. These include: (i) sleep disturbance
(problems with falling asleep initially and falling back
asleep after nightly awakenings, 4 items); (ii) sleep
adequacy (getting enough sleep and feeling rested in
the morning, 2 items); (iii) daytime somnolence (day-
time naps and feeling somnolent, 3 items); (iv) snor-
ing (1 item); (v) awakening short of breath or with
headache (1 item), and (vi) quantity of sleep (1 item).
Quantity of sleep is scored as the average hours slept
per night, with optimal sleep duration defined as
between 7 and 8 h per night. The other scales are
scored on a 0–100 possible range, with higher scores
indicating more sleep problems on each scale (except
for sleep adequacy, where higher scores reflect better
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sleep). Second, items are scored into a 9-item sleep
problem index (SLP-9), ranging from 0 to 100
(Spritzer & Hays, 2003). The SLP-9 comprises 9 of
12 items (all but the items on the quantity of sleep,
snoring and daytime naps) and mostly represents
symptoms consistent with insomnia like troubled
initiation or maintenance of sleep, and daytime con-
sequences of poor sleep.

MOS questionnaire (sub)scale scores were con-
structed following the MOS manual’s guidelines
(Spritzer & Hays, 2003). The Dutch version of the
MOS-Sleep has adequate psychometric properties
and Dutch reference values of healthy adults are
available (de Weerd et al., 2004; Hays et al., 2005).
Cronbach’s alpha for the (sub)scales in the study
sample ranged from 0.74 to 0.88.

2.2.4. Distress
The Distress Thermometer for Parents (DT-P) was
used to measure psychosocial functioning (Haverman
et al., 2013). The DT-P consists of a thermometer on
which parents are asked to rate their overall distress
regarding physical, emotional, social and practical
issues on a scale of 0 to 10, with 4 or higher indicating
clinical distress. Additionally, there are specific items
on different problem domains (practical, social, emo-
tional, physical, cognitive and parenting), and five
single items on the presence of chronic illness in the
parent, rating of contact with the hospital personnel,
perceived social support, understanding from sur-
roundings, and wish for a referral. Scores on problem
domains were calculated if at least 50% of the items
within a domain were completed. The parenting pro-
blem domain was included in this study (dichotomized
as no or at least one problem), but not the other
problem domains due to concerns about collinearity
with the overall thermometer score. Furthermore, the
DT-P single items on perceived social support (suffi-
cient/insufficient) and wish for referral (dichotomized
as yes/maybe or no) were included, but not the items
on chronic illness (already derived from sociodemo-
graphic questionnaire), contact with hospital personnel
(since the majority of the child sample had finished
treatment) and understanding from surroundings
(correlated with social support). The validity and inter-
nal consistency of the DT-P are good and Dutch
reference values of parents of healthy children are
available (Haverman et al., 2013; van Oers, Schepers,
Grootenhuis, & Haverman, 2017).

2.3. Statistical analysis

Independent t-tests and Fisher’s exact tests were used
to assess differences in child characteristics between
responders and non-responders.

2.3.1. Description of sleep and distress
Since there were no Dutch norm values separately for
men and women on the MOS Sleep Scale, MOS sub-
scale values and DT-P scores were described for the
entire study population and compared to norm values
with one-sided t-tests (continuous variables) or chi-
square tests (dichotomous items). For the differences
on the MOS subscales, effect sizes (Cohen’s d) were
calculated. The effect sizes were interpreted as follows:
0.2–0.5 small, 0.5–0.8 moderate, ≥0.8 large (Cohen,
1988). Moreover, the percentages of parents with clini-
cally relevant sleep problems and clinical distress levels
were described. For this purpose, the SLP-9 sum scores
were dichotomized into scores ≤1SD and >1SD above
the Dutch population’s mean (de Weerd et al., 2004).
Parents with SLP-9 scores >1SD above the popula-
tion’s mean were considered to have clinically relevant
sleep problems. Additionally, the percentage of parents
with severe sleep problems was described, defined as
an SLP-9 score >2SD above the population’s mean.
These SD cut-offs have been widely used for psycho-
logical scales in the previous literature (1SD for mod-
erate/subclinical problems, 2SD for severe/clinical
problems), including pediatric oncology studies
(Litsenburg et al., 2014; Sung et al., 2009, 2011). For
distress, the thermometer scores were dichotomized
into clinical versus non-clinical according to the pre-
established cut-off value of 4.

2.3.2. Concurrence of sleep problems and distress
Four categories of parents were explored, according
to the presence or absence of clinical sleep problems
and/or distress: 1) parents with neither sleep pro-
blems nor distress; 2) parents with sleep problems
but without distress; 3) parents without sleep pro-
blems but with distress; and 4) parents with both
sleep problems and distress. The prevalence of each
group was determined. Per group, descriptive statis-
tics were performed on sociodemographic and child
(medical) factors, sleep characteristics, distress ther-
mometer score, and psychosocial factors as measured
with the DT-P. Since parents of children that were
still receiving treatment at the time of the study were
expected to experience more (acute) distress and
sleep problems than parents of children that finished
treatment, the prevalence of each category was addi-
tionally determined separately for parents of children
in the post-treatment phase. Furthermore, the preva-
lence of each category was additionally determined
for parents with severe sleep problems (cut-off of
>2SD above the Dutch population’s SLP-9 score), to
explore if conclusions would be different if a different
cut-off value was chosen for sleep problems.

2.3.3. Determinants of sleep problems and distress
To assess predictive determinants of each group mem-
bership, multilevel multinomial logistic regression was
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performed, with a random intercept on child level to
correct for the dependency of caregivers. The group of
parents without sleep problems or distress was chosen
as the reference category. The above-mentioned parent
sociodemographic, psychosocial and child variables
were tested as predictors, except for active treatment
and use of sleep medication because of low prevalence,
and wish for a referral. A forward selection approach
was performed. First, all variables were tested for their
relationship with the outcome in univariate regression.
The variable with the lowest p-value was added to the
model first, and all other variables were tested again in
this new model, with the now strongest predictor
added to the model as the second. This procedure
was repeated until there were no more significant
variables to add, defined as having a p-value of <0.05
in the final model. A p-value of <0.05 was preferred to
the commonly used cut-off of 0.10 in these kind of
analyses, considering the multiple determinants that
were tested. The effect of each variable was shown as
Odds ratio (OR) with a 95% confidence interval (C.I.).

3. Results

Figure 1 shows the establishment of the study popula-
tion (flowchart) (Rensen et al., 2019). Of the 790
families assessed for eligibility, 312 were excluded
according to the predefined criteria. The remaining
478 families were invited and 231 of them responded
(response rate 48%). Respondents were 121 parental
couples and 110 individual parents, in total 202mothers

and 150 fathers. Respondents’ child characteristics did
not differ from non-respondents, besides a small but
statistically significant difference in time since diagnosis
(respectively, 39 months vs 42 months, p = 0.03). The
participants had a child that was most often post-treat-
ment (90%) and on average 3.3 ± 1.4 years from diag-
nosis. Sixty-four parents self-reported that they had one
or more chronic diseases, mostly psychological/psy-
chiatric (11 times), endocrine (10 times), musculoske-
letal (8 times), pulmonary (7 times), neurological
(7 times) or gastrointestinal (5 times).

3.1. Description of sleep and distress

All parents combined (Table 1) reported significantly
more sleep problems than people from the Dutch
reference population on the scales sleep disturbance,
somnolence, sleep adequacy and the SLP-9 sum scale.
Effect sizes were small to moderate (0.2–0.6). The
prevalence of overall clinically relevant sleep pro-
blems was 37%, compared to 16% (1SD) in the gen-
eral population. Severe sleep problems (cut-off of
2SD) occurred in 18%, compared to 2.5% in the
general population (not shown in table). There were
no significant differences on the scales snoring and
waking up short of breath/with headache. Regarding
distress (Table 2), parents of children with cancer
scored on average below the clinical threshold of 4
and reported values similar to the reference sample of
parents of healthy children (mean thermometer score
3.3 vs 3.2). Prevalence of insufficient social support,

DCOG registry: n = 790 children

Eligible families: n = 478

Participants 

n = 231

(48.3%)

Non 

responders

n = 247

Figure 1. Flowchart of study population.
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wishes for referral and parenting problems were sig-
nificantly higher than in the reference sample.

3.2. Concurrence of sleep problems and distress

Data on both sleep and distress were available from 332
parents. Half of them (50%) reported neither relevant
sleep problems nor elevated distress levels. On the
other hand, more than one fourth (28%) reported
both; 17% of the fathers and 35% of the mothers fell
in this category, and 50% of the parents in this group
stated a wish for a referral. The prevalence of sleep
problems without distress (9%) or clinical distress
levels without sleep problems (13%) was lower.
Table 3 summarizes parent and child characteristics
per group, and Table 4 shows sleep and psychosocial
characteristics. Exclusion of the parents (n = 40) of
children still in active treatment (n = 24) did not
importantly change the prevalence of parent categories:

52% of the parents reported neither clinical sleep pro-
blems nor elevated distress levels; 26% reported both;
10% reported only sleep problems; and 11% only dis-
tress. Using severe sleep problems as cut-off, the pre-
valence of parent categories changed into: no sleep
problems or distress (56%); both sleep problems and
distress (15%); only sleep problems (2%); only dis-
tress (27%).

3.3. Determinants of sleep problems and distress

Table 5 shows the final multinomial multilevel logis-
tic regression model. Parents with sleep problems and
distress were more likely to experience parenting
problems (OR 4.4, 95% C.I. [2.2, 9.1]), report
a chronic illness (OR 2.8, 95% C.I. [1.2, 6.5]), experi-
ence insufficient social support (OR 3.7, 95% C.I.
[1.5, 9.1]), have pre-existent sleep problems (OR 6.2,
95% C.I. [2.0, 18.6]) and be female (OR 2.1, 95% C.I.
[1.1, 4.2]) compared to parents that had no sleep
problems or distress. Parents with sleep problems
only were likely to have pre-existent sleep problems
(OR 12.4, 95% C.I. [3.6, 43.4]) and to have a younger
child (OR 0.9 (per one year increase), 95% C.I. [0.8,
1.0]) compared to parents without sleep problems or
distress. Parents with clinically elevated distress levels
but without sleep problems were more likely to have
a child with (a history of) high-risk treatment (OR
3.9, 95% C.I. [1.1, 13.7]) and to report parenting
problems (OR 3.3, 95% C.I. [1.5, 7.5]). The final
multinomial multilevel logistic regression model was
significant (p < 0.001).

4. Discussion and conclusion

This study aimed to explore the prevalence and con-
currence of sleep and distress in parents of children
with cancer within the first few years from diagnosis
and to identify predictive determinants. Importantly,
50% of the parents did not report sleep problems nor
distress, which suggests that these parents are resilient.
However, the prevalence of clinically relevant sleep
problems was 37% in our population (18% if only
severe sleep problems were taken into account), com-
pared to 16% (or 2.5%) in the general population.
Although on average our sample did not experience
significantly more distress than parents of healthy
children, the majority (75%) of the parents with sleep
problems reported clinical distress levels as well. In
parents with severe sleep problems, almost 90% of
these parents also reported clinical distress.
Compared to those with neither sleep problems nor
distress, parents who reported both were more likely
to experience parenting problems, have a chronic ill-
ness, perceive little social support, have pre-
existent sleep problems and be female (OR 2.1–6.2).
Besides these two groups, we identified two smaller

Table 2. Distress thermometer score, perceived social sup-
port, parenting problems and wish for referral of parents of
children with cancer and the reference sample. (Van Oers
et al., 2017).

Parents of healthy
children (van Oers et al.,

2017)a

Parents of
children with

cancerb

Mean thermometer score
(SD)

3.2 (2.7) 3.3 (2.8)

Median thermometer
score (min-max)

2 (0–10) 3 (0–10)

% Clinical distress/
thermometer score ≥ 4

38.2 41.1

% Perceived sufficient
social support

92.6 82.1*

% Without parenting
problems

77.3 67.5*

% Wish for referral
(yes/maybe)

15.3 30.5*

aN = 1105–1134 across subscales; bN = 318–342 across subscales. *p < 0.001.

Table 1. Mean MOS scale scores, standard deviations and effect
sizes of parents of children with cancer and the reference sample
(de Weerd et al., 2004).

Healthy adults
(de Weerd et al.,

2004)a
Parents of children

with cancerb

MOS scale Mean (SD) Mean (SD)
%

Clinical
Cohen’s

d

Sleep
disturbance

20.6 (17.9) 29.6 (22.5)* 30 0.44

Snoring 33.0 (28.7) 31.1 (29.7) 14 0.07
Waking up short
of breath/with
headache

12.1 (16.8) 13.1 (21.0) 21 0.05

Somnolence 21.4 (16.8) 24.2 (18.1)** 26 0.16
Sleep adequacyc 69.6 (21.5) 53.8 (28.1)* 42 0.64
SLP-9d 21.7 (13.8) 30.7 (18.6)* 37 0.55

aN = 479–488 across subscales; bN = 334–346 across subscales.
Higher scores indicate more sleep problems, except for csleep adequacy
where higher scores indicate better sleep; d= 9-item sleep problem
index.

*p < 0.001; **p < 0.01.
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groups of parents with either sleep problems or dis-
tress. The group with sleep problems only were more
likely to report pre-existent sleep problems and to have
a younger child. The group of distressed parents with-
out sleep problems was more likely to perceive parent-
ing problems and have a child with (a history of) high-
risk treatment.

This study adds new and important information
on parental functioning in childhood cancer.

According to the insomnia and PMTS models
(Price et al., 2016; Spielman et al., 2011), we
hypothesized that the prevalence of insomnia
would be higher in parents of children with cancer
and that a perpetuating factor could be ongoing
distress. In previous studies distress is mostly seen
as a predictive factor of sleep problems (Lee, Yiin,
Lu, & Chao, 2015; Meltzer & Moore, 2007; Seixas

et al., 2015), although the relation could also be
reversed (Doane & Thurston, 2014; Pollock et al.,
2013). Sleep disruption can lead to higher distress
through increased sympathetic activity with the
release of catecholamines ((nor)adrenalin) and
enhanced cortisol secretion (Medic et al., 2017) –
which in turn affects sleep. Our study does not
answer questions on causal mechanisms of distress
and sleep in parents of children with cancer. It
could be that these parents primarily suffer from
ongoing distress due to the traumatic life event of
having their child diagnosed with a life-
threatening disease and the subsequent worries
about prognosis, long-term effects of treatment or
relapses, following the phases of the PMTS model.
Moreover, after treatment, parents need to process
an intense period of hospital visits and concerns,

Table 3. Sociodemographic and child characteristics for each group of parents, classified by sleep and distress (n = 332).

Parents with no sleep
problems, low distress

(N = 165, 50%)

Parents with sleep
problems, low distress

(N = 30, 9%)

Parents with high
distress, no sleep

problems
(N = 45, 13%)

Parents with sleep
problems and high

distress
(N = 92, 28%)

Sociodemographic variables
Parent
Mother (%) 81 (49.1) 18 (60.0) 25 (55.6) 68 (73.9)
Father (%) 84 (50.9) 12 (40.0) 20 (44.4) 24 (26.1)
Median parents’ age (min–max) 44.0 (28–72) 41.0 (25–54) 46.0 (27–62) 43.0 (29–61)
Marital status
Married/living together (%) 153 (92.7) 27 (90.0) 39 (86.7) 74 (80.4)
Single/divorced/widow(er)/LATa (%) 12 (7.3) 3 (10.0) 6 (13.3) 18 (19.6)
Country of birth
The Netherlands (%) 152 (92.1) 27 (90.0) 42 (93.3) 79 (85.9)
Other (%) 13 (7.9) 3 (10.0) 3 (6.7) 13 (14.1)
Educational levelb

Low (%) 17 (10.3) 0 (0.0) 3 (6.7) 9 (9.8)
Middle (%) 68 (41.2) 12 (40.0) 23 (51.1) 46 (50.0)
High (%) 73 (44.2) 18 (60.0) 18 (40.0) 36 (39.1)
Other or unknown (%) 7 (4.2) 0 (0.0) 1 (2.2) 1 (1.1)
Paid employment
Yes (%) 139 (84.2) 22 (73.3) 33 (73.3) 62 (67.4)
No (%) 20 (12.1) 8 (26.7) 11 (24.4) 29 (31.5)
Unknown (%) 6 (3.6) 0 (0.0) 1 (2.2) 1 (1.1)
Chronic illness
No (%) 141 (85.5) 23 (76.7) 39 (86.7) 59 (64.1)
Yes (%) 17 (10.3) 7 (23.3) 5 (11.1) 31 (33.7)
Unknown (%) 7 (4.2) 0 (0.0) 1 (2.2) 2 (2.2)
Child characteristics
Gender
Female (%) 79 (47.9) 15 (50.0) 19 (42.2) 46 (50.0)
Male (%) 86 (52.1) 15 (50.0) 26 (57.8) 46 (50.0)
Median child’s age (min-max) 10.0 (2–23) 7.5 (2–23) 12.0 (1–21) 10.0 (2–23)
Diagnosis
Hematologic malignancy (%) 53 (32.1) 11 (36.7) 14 (31.1) 32 (34.8)
Brain tumor (%) 37 (22.4) 6 (20.0) 8 (17.8) 23 (25.0)
Solid tumor (%) 61 (37.0) 7 (23.3) 18 (40.0) 29 (31.5)
Retinoblastoma (%) 14 (8.5) 6 (20.0) 5 (11.1) 8 (8.7)
Relapse/second tumor
No (%) 149 (90.3) 28 (93.3) 41 (91.1) 84 (91.3)
Yes (%) 16 (9.7) 2 (6.7) 4 (8.9) 8 (8.7)
Median TSDc in years (min-max) 3.7 (0.8–5.7) 3.3 (0.8–5.6) 2.7 (0.9–5.1) 2.9 (0.9–5.7)
Cumulative treatment
Low risk (%) 42 (25.5) 9 (30.0) 5 (11.1) 19 (20.7)
Middle risk (%) 71 (43.0) 16 (53.3) 21 (46.7) 46 (50.0)
High risk (%) 52 (31.5) 5 (16.7) 19 (42.2) 27 (29.3)
Active treatment
No (%) 152 (92.1) 30 (100.0) 35 (77.8) 77 (83.7)
Yes (%) 13 (7.9) 0 (0.0) 10 (22.2) 15 (16.3)

aLAT = living apart together; bEducational level defined according to Statistics Netherlands (CBS) Centraal Bureau voor de Statistiek, 2016): low educational
level = no education, primary school, lower secondary education; middle educational level = upper secondary education, pre-university education,
intermediate vocational education; high educational level = higher vocational education, university. Other: foreign education; c TSD = time since diagnosis
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and some experience ongoing PMTS. However,
given the fact that distress levels return to normal

in most parents as time passes (Vrijmoet-Wiersma
et al., 2008), it might also be that parents first
develop sleep problems, which form the basis of
increased distress. For example because of night-
time caregiving to their ill child or troubled nights
in the hospital with (sometimes) poor sleeping facil-
ities for parents, leading to dysfunctional sleep
habits (Bevan, Grantham-Hill, & Bowen et al.,
2019; Stremler et al., 2014).

Furthermore, it is possible that some parents in this
study were experiencing posttraumatic stress symp-
toms (PTSS) or even PTSD (Kazak, 2004). However,
no formal PTSS or PTSD assessment was performed in
this study, and other PTSS such as re-experience,
avoidance, negative thoughts or feelings and signs of
increased arousal (besides sleep problems) were not
assessed. Moreover, the MOS sleep scale that we used
in this study is not developed for assessing causes of
PTSS-related sleep disturbance, e.g. due to nightmares.
This should be addressed in future research.

The following clinical implications can be derived.
First, it is important to incorporate psychosocial
screening and assistance in clinical practice, also
after completion of the child’s cancer treatment, to
recognize parents in need. This recommendation has
already been made in the Standards of Psychosocial

Table 4. Sleep and psychosocial characteristics for each group of parents, classified by sleep and distress (n = 332).

Parents with no sleep
problems, low distress

(N = 165, 50%)

Parents with sleep
problems, low

distress
(N = 30, 9%)

Parents with high
distress, no sleep

problems
(N = 45, 13%)

Parents with sleep
problems and high

distress
(N = 92, 28%)

Sleep characteristics
Use of sleep medication
No (%) 158 (95.8) 27 (90.0) 43 (95.6) 82 (89.1)
Yes (%) 1 (0.6) 3 (10.0) 1 (2.2) 9 (9.8)
Unknown (%) 6 (3.6) 0 (0.0) 1 (2.2) 1 (1.1)
Pre-existent sleeping difficulties
No (%) 150 (90.9) 21 (70.0) 38 (84.4) 70 (76.1)
Yes (%) 9 (5.5) 8 (26.7) 6 (13.3) 21 (22.8)
Unknown (%) 6 (3.6) 1 (3.3) 1 (2.2) 1 (1.1)
Median sleep duration in hours/night (min–max) 7.0 (5.0–11.0) 6.5 (4.0–8.0) 7.0 (5.0–9.0) 6.0 (4.0–9.0)
Optimal sleep
Yes 121 (73.3) 14 (46.7) 29 (64.4) 34 (37.0)
No 42 (25.5) 14 (46.7) 13 (28.9) 57 (62.0)
Unknown (%) 2 (1.2) 2 (6.7) 3 (6.7) 1 (1.1)
Mean score sleep disturbance (SD) 15.5 (11.8) 48.9 (19.3) 23.0 (13.1) 51.0 (19.5)
Mean score snoring (SD) 29.5 (27.9) 31.7 (31.9) 34.3 (32.5) 31.2 (30.9)
Mean score waking up short of breath/with
headache (SD)

4.4 (11.5) 13.3 (19.2) 7.6 (12.5) 30.4 (25.9)

Mean score somnolence (SD) 15.1 (11.7) 33.3 (19.7) 20.8 (15.4) 37.8 (17.5)
Mean score sleep adequacy (SD) 71.0 (20.6) 31.0 (13.2) 61.3 (18.7) 26.7 (19.1)
Mean SLP-9 sum score (SD) 17.3 (9.1) 46.9 (10.7) 24.3 (26.7) 51.8 (11.2)
Psychosocial factors
Median distress thermometer score (min–max) 1.0 (0–3.5) 2.0 (0–3.5) 5.0 (4.0–9.0) 7.0 (4.0–10.0)
Perceived social support
Sufficient 143 (86.7) 23 (76.7) 31 (68.9) 54 (58.7)
Insufficient 12 (7.3) 4 (13.3) 9 (20.0) 29 (31.5)
Unknown 10 (6.1) 3 (10.0) 5 (11.1) 9 (9.8)
Wish for referral
Yes/maybe 26 (15.8) 6 (20.0) 15 (33.3) 47 (51.1)
No 130 (83.3) 23 (76.7) 27 (60.0) 37 (40.2)
Unknown 9 (5.5) 1 (3.3) 3 (6.7) 8 (8.7)
Parenting problems
No 134 (81.2) 20 (66.7) 27 (60.0) 41 (44.6)
Yes 29 (17.6) 10 (33.3) 18 (40.0) 49 (53.3)
Unknown 2 (1.2) 0 (0.0) 0 (0.0) 2 (2.2)

Table 5. Multilevel multinomial logistic regression: predictors
of sleep problems and distress per group.

Sleep problems,
low distressa

High distress,
no sleep
problemsa

Sleep problems
and high
distressa

Parent variables OR [95% C.I.] OR [95% C.I.] OR [95% C.I.]
Female parent
gender

1.2 [0.5, 3.4] 1.1 [0.5, 2.4] 2.1 [1.1, 4.2]*

Chronic illness 1.4 [0.4, 4.7] 1.1 [0.3, 3.1] 2.8 [1.2, 6.5]*
Pre-existent sleep
problems

12.4 [3.6, 43.4]*** 2.4 [0.8, 11.3] 6.2 [2.0, 18.6]**

Child variables
Age (per one year
increase)

0.9 [0.8, 1.0]* 1.0 [0.9, 1.0] 1.0 [0.9, 1.0]

High risk
treatment vs
low risk
treatment

0.5 [0.1, 2.0] 3.9 [1.1, 13.7]* 1.1 [0.4, 2.9]

Middle risk
treatment vs
low risk
treatment

1.6 [0.5, 4.4] 3.2 [1.0, 10.9] 1.8 [0.8, 4.2]

Psychosocial
variables

Parenting
problems

2.5 [1.0, 6.5] 3.3 [1.5, 7.5]** 4.4 [2.2, 9.1]***

Insufficient social
support

1.5 [0.4, 5.7] 2.4 [0.8, 6.9] 3.7 [1.5, 9.1]**

acompared to parents without sleep problems or distress (reference); *p <
0.05; **p < 0.01; *** p < 0.001.
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Care for Parents of Children with Cancer (Kearney,
Salley, & Muriel, 2015) and the European Standards
of Care for Children with Cancer (Kowalczyk et al.,
2014), but is still not routinely available in many
hospitals (Jones et al., 2018; Kowalczyk et al.,
2016). We argue, based on the results of this study
that screening should include a sleep assessment as
well. Special attention should be paid to vulnerable
parents, i.e. mothers, parents who are chronically ill
themselves, and parents who perceive parenting dif-
ficulties and little social support. Interestingly, none
of these factors are specifically treatment-related.
The finding that medical factors are not majorly
important in predicting parental well-being, espe-
cially after a child’s cancer treatment (which was
true for 90% of our sample), is in line with findings
from previous pediatric oncology studies (Ljungman
et al., 2014; Rensen et al., 2019; Vrijmoet-Wiersma
et al., 2008). For example, it is known from the
literature that parent-reported prognostic estimates
often mismatch physician’s estimates, with parents
being far more optimistic; hence Klassen and collea-
gues included ‘parent-rated prognosis’ in their multi-
variate models of parental quality of life (QoL), and
did not identify worse prognosis as a significant
predictor of QoL impairment (Klassen et al., 2008).

Second, we should aim at designing effective inter-
ventions that target both sleep problems and distress,
especially since more than 50% of the parents in this
group stated a wish for a referral. First-
line treatment of insomnia is cognitive behavioural
therapy for insomnia (CBT-i) (Sateia & Buysse, 2011).
CBT-i usually contains the following components: edu-
cation on sleep hygiene, instructions on stimulus con-
trol, sleep restriction, restructuring cognitions and
thoughts on sleep, and relaxation techniques (Morin,
2011). It has been shown to be effective for improving
several sleep outcomes in multiple populations (Morin,
2011). As some parts of CBT-i focus on relaxation
(Morin, 2011), it may simultaneously have a positive
effect on distress. As such, previous research has shown
positive effects of CBT-i on comorbid depressive dis-
order and on sleep disorders related to PTSD (Ho,
Chan, & Tang, 2016; Manber et al., 2008). To our
knowledge, only one pilot study tested a form of CBT-
i (including relaxation) to improve sleep in family care-
givers of adult patients with cancer. The study had
minor favourable results but was limited by the small
sample size (Carter, 2006). No sleep interventions have
been tested in parents of children with cancer. In this
population, it might be that regular CBT-i is insufficient
and should be adapted to specific needs of these parents,
e.g. with a more prominent role for stress-management
or trauma processing in the context of childhood can-
cer. Some stress-focused cognitive behavioural therapy
(CBT) and acceptance and commitment therapy (ACT)
interventions reported in literature are proven effective

or seem promising in relieving parental distress in
childhood cancer, but their effects on sleep have not
been investigated yet (Kazak et al., 2004; Ljungman
et al., 2018; Rayner et al., 2016; Sahler et al., 2013;
Wakefield et al., 2016). Additionally, other therapies
such as Eye Movement Desensitization and
Reprocessing (EMDR) might also be useful in co-
treating sleep disturbances and post traumatic symp-
toms, an effect that was shown in several (small) PTSD
populations (Brownlow, Harb, & Ross, 2015; Raboni,
Alonso, Tufik, & Suchecki, 2014; Raboni, Tufik, &
Suchecki, 2006). Yet this should be investigated in
future studies.

Finally, future research should longitudinally study
parental sleep and distress. We identified two smaller
subgroups of parents reporting either distress or sleep
problems. It might be that parents in one of these
groups transform to the group without any problems
or progress to having both sleep problems and clin-
ical distress. Longitudinal research is necessary to
assess the course of problems and determine optimal
timing for interventions.

4.1. Limitations

We are aware that the cross-sectional design used in this
study only provides information on one specific moment
in time. Second, there are limitations in comparing our
sample to reference data. In particular, we had no age- or
gender-specific reference data on sleep. However, distri-
bution of age (mean 43 years in both populations) and
gender (43% male in study population versus 41% in
MOS reference sample) did not differ, and these variables
are known to be associated with sleep (Le Blanc et al.,
2009). Third, the relatively low response rate (48%)
might indicate some participation bias, since we have
no information on the characteristics of non-
participating parents. Yet we did compare responders
and non-responders in terms of child’s (clinical) charac-
teristics and only found a minimal difference in time
since diagnosis (with children in the study population
being on average 3months closer to diagnosis). Fourth, it
might be that the DT-P is not specific enough for really
measuring clinical distress. The DT-P is validated against
the Hospital Anxiety and Depression Scale (HADS) and
has a specificity of 67%; hence people with a clinical
thermometer score may not directly have a clinical
HADS score as well. Besides, we did not include
a formal PTSS/PTSD instrument, as mentioned before.
Finally, it would have been interesting to have informa-
tion on parental pre-existing psychopathology and
include questionnaires on personality traits, sleep beha-
viours and coping styles, as well as to include child’s
sleep, since we know from previous research that these
aspects influence parental sleep and functioning as well
(Cousino & Hazen, 2013; Daniel et al., 2018; Matthews
et al., 2014; Price et al., 2016).
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4.2. Conclusion

Sleep problems in combination with clinically ele-
vated levels of distress are common in parents of
children with cancer, even years after their child’s
diagnosis. Particularly at risk are mothers who are
chronically ill themselves, had pre-existent sleep pro-
blems, and report insufficient social support and par-
enting difficulties. This study stresses the need for
psychosocial screening in clinical practice. Future
research must show which type of interventions are
most effective in this group: mainly targeted at sleep
improvement, or with prominent roles for stress
management or trauma processing, or both.
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