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Abstract

Despite long-standing public and scientific interest in the phenomenon of sleep, the current decade
has shown tremendous growth in our understanding of the sleep of children who have medical or
developmental conditions. To accommodate, promote, and guide that growth, Journal of Pediatric
Psychology, Clinical Practice in Pediatric Psychology, and Journal of Developmental and
Behavioral Pediatrics have published coordinated special issues, encompassing >30 relevant arti-
cles. This article introduces the special issue in Journal of Pediatric Psychology, highlighting pa-
pers that illustrate how sleep problems are not only commonly comorbid with childhood medical
and developmental conditions; they are also likely caused by and contribute to these conditions. In
doing so, these coordinated special issues guide clinical care and reveal opportunities for future

research.
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This special issue reflects the contribution of the
Journal of Pediatric Psychology (JPP) to an unprece-
dented co-publication of related special issues on sleep
at two other journals: Clinical Practice in Pediatric
Psychology (CPPP) and Journal of Developmental and
Behavioral Pediatrics (JDBP). The goal of coordinat-
ing these JPP/CPPP/JDBP special issues was to propel
the field forward by highlighting new discoveries, in-
spiring investigators to consider sleep in their research
programs, and providing guidance to clinicians who
care for children with medical and developmental con-
cerns. My counterparts at JDBP and CPPP, Drs
Carolyn Ievers-Landis and Lisa Meltzer, share my

appreciation for the tremendous work selected for
publication, as well as my excitement for the future of
the field.

Given that sleep is a fundamental human process, it
is not surprising that sleep advice and speculation date
back thousands of years (Thorpy, 1991). However,
contemporary sleep science remains relatively new,
coming into its own in the last half of the 20th cen-
tury. Figure 1 illustrates the accelerating growth in
Pubmed-indexed articles in the scientific literature
over the past 25 years, showing parallel trajectories
for the broader field of sleep and for sleep publications
related to children. Publications on sleep in children
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with medical or developmental conditions have accel-
erated even more sharply and recently. While provid-
ing only a rough index of that phenomenon, Figure 1
shows the sudden spike in youth-related papers on
sleep that integrate the term “medical” in their title,
abstract, or keywords; more such papers were pub-
lished in 2015 than during the entire decade of the
1990s (Figure 1). Similarly, replacing the “medical”
search term with autism or attention deficit/hyperac-
tivity disorder (ADHD) shows that more relevant pa-
pers have been published since 2010 than were
published in all of the indexed years before that date.

Clearly, interest is mounting. The collection of pa-
pers in these JPP/CPPP/JDBP special issues show why.
The field is rapidly learning about the degree to which
sleep problems are comorbidities, contribute to, or are
consequences of childhood medical or developmental
issues. These “three C’s”—comorbidity, contribution,
and consequence—are not mutually exclusive. Trying
to settle on just one is like asking whether an apple is
round versus red versus sweet. The “versus” is mis-
placed. Knowing one feature says little about the
others, and even a comprehensive description of one
variety of apple says little about another. This is why
the papers in these special issues are so important;
they highlight the breadth of comorbidity, illustrate
the potential causal or contributing role of sleep issues
in childhood medical and developmental disorders,
and show that, even when sleep problems are a conse-
quence of those disorders, they nevertheless are worth
addressing.

Beginning with comorbidity, the >30 papers across
the special issues show that sleep problems are com-
mon across a surprisingly wide range of conditions, in-
cluding autism, ADHD, childhood cancers, type 1
diabetes (T1D), juvenile idiopathic arthritis, asthma,
spina bifida, and obesity. As illustrated by Yuwen and
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Figure 1. Papers indexed in Pubmed over time that are
broadly related to sleep (search term: “Sleep”), sleep in
children (search term: “Sleep (child* OR pediatric*)” using
* as a wildcard marker), and sleep in children with medical
conditions (search terms: “Sleep Medical (child* OR pedi-
atric*)”). The left vertical axis provides the count for child-
oriented papers, while the right axis provides the count for
all sleep papers.

colleagues (2016, in this issue), these problems are
generally more prevalent or severe than in healthy
children, and can involve sleep duration, sleep quality,
and sleep regularity. Further, these can persist well af-
ter a primary medical condition is cured or in long-
term remission (Crabtree et al., 2016, in this issue;
Zhou, Manley, Marcus, & Recklitis, 2016, in this
issue).

This comorbidity is concerning, even if one does
not assume a causal relationship between a child’s
sleep and other medical/developmental symptoms.
Sleep problems have consequences—verified in experi-
mental induction and clinical treatment trials—in
healthy children, particularly affecting mood and at-
tention regulation, learning, dietary behaviors, and
overall quality of life (Baum et al., 2014; Beebe, 2011;
Beebe et al., 2013; Garetz et al., 2015; Marcus et al.,
2013). Presumably these causal relationships also play
out in the context of health and developmental condi-
tions, in which sleep problems, daytime sleepiness, or
fatigue are associated with poorer mood and dimin-
ished quality of life (Crabtree et al., 2016, in this issue;
Quach, Mensah, & Hiscock, 2016). Broadening the
scope even slightly shows the ripple effects on larger
systems: parents of children with chronic health condi-
tions are at high risk for poor sleep quality (Meltzer &
Booster, 2016, in this issue), an effect even more
prominent when those children have very poor quality
sleep (Yuwen et al., 2016, in this issue).

Ethics considerations complicate studies of how
child health might affect sleep. Even so, Daniel and
colleagues (Daniel, Schwartz, Mindell, Tucker, &
Barakat, 2016, in this issue) offer a conceptual model
to understand the paths by which sleep problems
might be caused by a child’s medical or developmental
condition. These include biological processes (e.g.,
medication), environmental factors (e.g., hospitaliza-
tions), and psychosocial factors (e.g., coping). For ex-
ample, craniopharyngiomas are brain tumors that
tend to grow in or near the hypothalamus, which is
heavily involved in sleep—wake regulation. Jacola and
colleagues (2016, in this issue) found that tumors with
greater involvement of the hypothalamus were associ-
ated with notably greater daytime sleepiness in survi-
vors. A similar effect was not evident at long-term
follow-up with a different sample (Zhou et al., 2016,
in this issue), but that paper focused on radiation to
the hypothalamus, not direct tumor impingement.

The effects of a medical condition on a child’s sleep
may differ over time and development. For example,
Murray and colleagues (2016, in this issue) found
that, among children with spina bifida, having under-
gone more surgeries was associated with greater sleep
problems in middle childhood, but not with subse-
quent trajectory of sleep problems through adoles-
cence. In contrast, the trajectory of sleep problems
across development was steeper among those who
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required shunting to prevent hydrocephalus. Others in
this issue highlight the potential impact of treatment
regimens on child or parent sleep (Daniel et al., 2016,
in this issue; Meltzer & Booster, 2016, in this issue).
Even so, the effects of treatments for children’s medi-
cal or developmental conditions on their sleep has
been surprisingly underresearched. One notable ex-
ception is the stimulant medication for ADHD, which
has been shown to delay sleep onset in group studies,
but which in some children seem to improve sleep
(Becker, Froehlich, & Epstein, 2016).

It is also ethically challenging to test the causal ef-
fects of sleep problems on a child’s medical or devel-
opmental condition. However, there is reason to
suspect effects. Preliminary experimental trials suggest
that modifying sleep may affect key health metrics in
childhood asthma (Meltzer et al., 2015) and T1D
(Perfect et al., 2016). Further, sleep restriction wor-
sens attention in ADHD (Gruber et al., 2011), and
treatments for insomnia may ease daytime behavioral
symptoms among children with autism (Papadopoulos
et al., 2015; Wright et al., 2011) or ADHD (Corkum
et al., 2016, in this issue; Hiscock et al., 2015;
Papadopoulos et al., 2015). The contribution of sleep
is likely to be complex; there may be different effects
for sleep duration and sleep quality, both overall and
with respect to nightly variability, on T1D self-man-
agement and glucose levels (Turner, Queen, Butner,
Wiebe, & Berg, 2016, in this issue) as well as waking
activity levels and dietary behaviors among youth
with obesity (Ievers-Landis et al., 2016, in this issue;
Krietsch, Armstrong, McCrae, & Janicke, 2016, in
this issue).

Taken together, papers in these special issues high-
light several important insights for clinical care. First,
sleep should be routinely screened, given the high rates
of sleep problems in children with medical and develop-
mental concerns and the potential impact of those sleep
problems on morbidity. Screening is important in both
acutely ill children and long-term follow-up (Crabtree
et al., 2016, in this issue; Zhou et al., 2016, in this issue).
Sleep screening can take several forms, but question-
naires and semi-structured interviews lend themselves
well to general clinical settings (Beebe, 2012).

Second, when screening suggests a sleep problem, it
is important to identify potential causes, so that inter-
ventions can be put into place. The primary interven-
tions for most pediatric sleep problems are behavioral,
not medical. Behavioral sleep interventions are effec-
tive (Byars & Simon, 2014; Corkum et al., 2016, in
this issue; Loring, Johnston, Gray, Goldman, &
Malow, 2016; Malow, MacDonald, Fawkes, Alder, &
Katz, 2016; Meltzer & Mindell, 2014; Nelson, Van
Dyk, McGinnis, Nguyen, & Long, 2016), lack the
side-effects of medications (none of which is Food and
Drug administration-approved for use in pediatric
sleep), and are often preferred over medication by

parents and health caregivers alike (Daniel et al.,
2016, in this issue). Even when dealing with medical
factors intrinsic to the child’s condition, Meltzer and
Booster (2016, in this issue) remind us that behavioral
and environmental interventions can be put into place
to mitigate their impact. However, the clinician must
take care to balance the overall situation facing a fam-
ily; there is no one-size-fits-all approach, especially in
the face of a fluctuating medical condition (Daniel
et al., 2016, in this issue).

Finally, even when sleep is not yet a problem, it is
important to take sleep into consideration prophylac-
tically. Certain groups are known to be at particularly
high risk for sleep dysregulation (e.g., those with hy-
pothalamic tumor involvement [Jacola et al., 2016, in
this issue| or for developing unhealthy sleep patterns
[Bates et al., 2016, in this issue]). Identifying high-risk
youth offers the opportunity to prevent sleep problems
or to minimize their impact quickly.

While the JPP/CPPP/JDBP special issues represent a
leap forward, much work remains to be done. For
some conditions, the field has done little more than
show comorbidity; for others, it has not gotten even
that far. Sleep should be considered from different an-
gles, including duration, circadian timing, continuity,
and perceived sleep quality. This necessitates multi-
modal assessments, as different sleep measures lend
themselves best to different purposes. The field has
much to learn about the shared and unique mecha-
nisms for, and consequences of, poor sleep across
childhood conditions. While being mindful of ethics
concerns, creative research designs can answer impor-
tant questions about cause and effect, including sleep
manipulation trials (Meltzer et al., 2015; Perfect et al.,
2016), clinical sleep treatment trials (Corkum et al.,
2016, in this issue; Loring et al., 2016; Malow et al.,
2016; Nelson et al., 2016), and longitudinal studies
with frequent measurement of outcomes, putative
mechanisms, and potential confounding variables
(Murray et al., 2016, in this issue; Schwichtenberg,
Christ, Abel, & Poehlmann-Tynan, 2016; Williams &
Sciberras, 2016). There is no shortage of research op-
portunities for both new and established investigators,
and findings will have practical implications for the
clinical management of children with medical and de-
velopmental conditions.
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