
135© Springer International Publishing Switzerland 2017 
H.P. Attarian (ed.), Clinical Handbook of Insomnia, Current Clinical Neurology, 
DOI 10.1007/978-3-319-41400-3_8

    Chapter 8   
 Insomnias of Childhood: Assessment 
and Treatment                     

     Daniel     S.     Lewin       and     Edward     Huntley     

    Abstract     Insomnia in childhood includes diffi culty initiating and maintaining 
sleep and bedtime resistance. These sleep problems are common in childhood and 
largely result from interactions between the caregivers or parents and their children. 
However that are other causes and origins of insomnia that can include child tem-
perament, psychopathology, or variation in sleep need that can include decreased 
need for sleep and atypical circadian regulation. Chronic insomnia symptoms often 
precipitate a range of functional daytime impairments (e.g., academic impairment, 
hyperactivity, inattention, irritability, tiredness) which may further undermine sub-
sequent parent–child interactions including the transition to sleep. Evidence-based 
interventions for childhood insomnia can address these sleep diffi culties and family 
stress. However, dissemination of evidence-based interventions is limited by the 
dearth of clinicians trained to deliver these interventions, access to sleep disorder 
centers, and cost. This chapter provides an overview of approaches to diagnosis and 
management of childhood insomnia.  
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      Introduction 

 The insomnias of childhood include bedtime resistance, sleep initiation sleep, and 
maintenance problems. These bedtime and sleep problems can place a signifi cant 
burden on caregivers and parents who may be required to spend signifi cant time 
attending to a child at the beginning or middle of the night and sometimes early in 
the morning. The resulting sleep loss can impact parents’ and children’s daytime 
functioning and increase bedtime-related confl ict and infl uence family dynamics 
[ 1 ]. Even when sleep problems do not meet criteria for a disorder, they are a com-
mon cause of stress in parent–child relationships. Childhood sleep problems can be 
an indicator of poor regulatory capacity in the infant or child, and there is evidence 
that sleep problems presenting in the fi rst few years of life can be a marker of a 
diathesis for psychopathology and health problems [ 2 – 5 ]. Even though sleep prob-
lems in early childhood are quite common and there are well-established interven-
tions for these problems, little is understood about the etiology pathophysiology of 
childhood sleep disorders. This chapter reviews common causes of insomnia from 
infancy through the school-age years that can persist into middle childhood and 
adolescence. The discussion of pathophysiology will be followed by a detailed 
practical approach to evaluating and treating insomnias in this age group.  

    Defi nitions 

 While most children have at least minor or transient problems initiating and main-
taining sleep, between 15 and 20 % of children have persistent insomnia [ 6 ,  7 ]. The 
 International Classifi cation of Sleep Disorders (ICSD)   Third Edition has harmo-
nized with the DSM-5 [ 8 ] by consolidating insomnia into chronic and short-term 
categories, and eliminating prior subtypes. Insomnia may be diagnosed after the age 
of 6 months at which time the nocturnal sleep of typically developing children has 
become more consolidated and nighttime feedings are minimal to none. All insom-
nia subtypes including the behavioral insomnias of childhood (BIC) are no longer 
independent diagnostic categories but are discussed as descriptors that may have 
some clinical utility as they suggest etiology. The  BIC   will be the primary focus of 
this chapter and treated as a sub-category of insomnia as there is a large evidence- 
based literature demonstrating the effi cacy of insomnia interventions. 

 The BIC are divided into three diagnostic categories:  sleep-onset association 
type   and  limit-setting type   and a  mixed type   with features of both sleep-onset asso-
ciation and bedtime resistance diffi culties. The specifi c features of BIC subtypes,  as 
  defi ned in the second edition of the  ICSD  , are presented in Table  8.1 . It is important 
to note that the criteria for the BIC do not include specifi c time periods for sleep- 
onset latency (SOL) and wake time after sleep onset (WASO). However duration 
criteria differentiate chronic insomnia (3 months or greater with symptoms present 
three or more times a week) and short-term insomnia (<3 months and may be 
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 episodic and occur <3 times a week) [ 9 ,  10 ]. While the primary focus of this chapter 
is on the BIC subtypes that occur primarily in children 6 years of age and younger, 
there will also be some discussion of chronic and short-term insomnia. In part 
because the age range of insomnia has been extended down to 6 months of age, 
there is a dearth of research on prevalence and treatment. The chapter also focuses 
on recent advances in the evaluation of cognitive behavior therapy for insomnia 
(CBTI) in school-age children (6–12 years).

   The primary features of BIC subtypes include parent reports of bedtime resis-
tance, involvement of the parent in wake-to-sleep transitions at the beginning and 
the middle of the night, and sleep/wake schedule confl icts with environmental 
demands. In children younger than 6 years, it is a parent who typically identifi es the 
sleep problem and brings it to the attention of a pediatrician, mental health provider, 
or sleep specialist. On occasion, an educator or childcare provider will report 
changes in daytime functioning including academic impairment, hyperactivity, inat-
tention, and tiredness and has an atypical need for sleep during the day. While even 
very young children can describe sleep problems, their sleep complaints seldom 
lead to a referral.  

    Pathophysiology of BIC 

 For both children and adults, and perhaps all species of animals, the transition from 
wake to sleep is a vulnerable period as it requires the letting down of vigilance. 
While most people currently live in relatively safe and secure environments and 
have the luxuries of strong locks, lights, and secure homes, this was not the case for 
most of human history.  Bedtime routines   and repetitive and familiar behavior 
sequences facilitate the letting down of vigilance and help to assure that the sleep 
environment is safe and free of threats. From an evolutionary perspective, these 
routines allay fears and worries. Across all species, routinized behavior prior to the 
wake-to-sleep transition is common and typically involves checking the immediate 

   Table 8.1    Defi nition  of    behavioral   insomnias of childhood, ICSD-2 [ 9 ]   

 Behavioral insomnias of childhood 

 Sleep Onset Association Disorder  Limit Setting Sleep Disorder 

 • Prevalence: 10–30 % 
 • Age: 6–36 months 
 • Clinical features: 

 (a) Delayed sleep onset and nighttime 
awakenings 

 (b) Sleep onset becomes associated with 
exogenous cues 

 (c) Sleep onset at bedtime or middle of night 
will not occur without cue 

 • Prevalence: 25–30 % 
 • Age: 18–60 months 
 • Clinical features: 

 (a) Delayed bedtime 
 (b) Caregivers reinforce undesirable 

behavior at bedtime 
 (c) Inconsistent limit setting 
 (d) Otherwise normal nocturnal sleep 
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environment for threats and seeking out indicators of safety such as a being in close 
proximity to one’s clan or pack. Human infants and young children are dependent 
on their parents for the implementation of routines and maintenance of a safe envi-
ronment. When individual or environmental factors interfere with routines or cause 
chronic psychophysiological arousal or hypervigilance at bedtime, wake-to-sleep 
transitions can be negatively affected. 

 The  origins of   BIC and insomnia are often heterogeneous. In some cases it is 
important to understand the cause as it can maintain the sleep problem. In other 
cases, the causes are remote and less relevant to intervention. These initial causes, 
which may occur alone but often co-occur and can sometimes be compounding, can 
be divided into several categories. The most common cause is  parental reinforcement  
of a child’s attention-seeking behavior, or dependence on the parent’s involvement in 
wake-to-sleep transitions. Included in this category are feeding problems and poor 
sleep hygiene. Children who have medical problems (e.g., gastroesophageal refl ux or 
colic) may have an increased risk of developing sleep problems. A sentinel event 
such as a separation from parents, the birth of a sibling, or an accident can precipitate 
a subsequent sleep disturbance that then persists. Children with a diathesis for psy-
chopathology, temperamental hyperarousal, or hyperactivity often have increased 
anxiety and hypervigilance at bedtime. Confl ict between environmental demands 
(e.g., child care or parent work schedules) and the child’s intrinsic circadian phase 
may result in delayed sleep onset and insuffi cient sleep during the day. Finally, sleep 
disorders such as obstructive sleep apnea syndrome and restless leg syndrome can 
cause insomnia. Further explanation of these categories is warranted as their contri-
butions to the sleep problems may inform the treatment approach. 

    Parental Reinforcement 

  Parental reinforcement      refers to   routines established at wake-to-sleep transitions 
that involve a child’s bid for attention and a response from the parents that increases 
the likelihood that the child will repeat their behavior. Over the course of develop-
ment the wake-to-sleep transition is the fi rst signifi cant period of separation for the 
child–parent dyad and can lead to heightened arousal and ambivalence on the part 
of the parent and child. Therefore, an assessment of the child and parent attachment 
and interactions is critical to understanding the nature of sleep disturbances in 
young children. Parents’ contributions to the child’s problematic sleep-to-wake 
transitions and bedtime resistance may occur for a variety of reasons. For example, 
parents may simply prefer to be present when the child is falling asleep or may learn 
that their presence results in a faster and easier transition to sleep. When the bedtime 
routines and the wake-to-sleep transition involve parental presence (e.g., feeding the 
child, rocking the child, bed sharing, or parental presence in the child’s bedroom), 
the child may become dependent on this very powerful indicator of safety and secu-
rity. When the child protests being left alone and the parent repeatedly returns to the 
child’s room, the parent’s repeated visits reward the child for calling out and rein-
force the child’s dependence on the parent. The parent is in turn reinforced by the 
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child’s rapid calming and relatively rapid return to sleep. Ambivalence may be 
amplifi ed if the child has a history of medical problems and/or if parents who work 
long hours or more than one job and have limited time with their child due to con-
fl icts in their work schedule. 

 It is a widely accepted assumption that by teaching the child to transition to sleep 
independently at the beginning of the night, the child generalizes this learning to 
middle of the night awakenings. If the parent attempts to leave the room when the 
child is awake, or is not present for any or all of the multiple awakenings that occur 
during a normal night of sleep, the child may have diffi culty returning to sleep if the 
child has not learned to initiate sleep independently. 

 Parental reinforcement is the most important root cause of behavioral insomnias 
of childhood and perhaps an initiating cause of insomnia that then follows an inde-
pendent course and persists from childhood into adolescence. Parents may quickly 
modify routines and their children will generally adapt quite quickly. When chronic 
and more severe bedtime and nighttime confl ict between the parent and child is 
present, these interactions can become part of the learned bedtime ritual and may 
carry over to parent–child interactions during the day. Over time, the child may 
become labeled by a caregiver or self-identify as a “poor” or “bad sleeper.” One of 
the goals of treatment is to break this cycle of confl ict and to replace impressions 
that the child is inherently a poor sleeper   with the knowledge that the child can learn 
to be a “good sleeper.”  

    Feeding Behavior 

 An infant  and young child’s feeding patterns can contribute to irregular sleep/wake 
patterns. It is common for a mother to nurse or feed her infant during the wake-to- 
sleep transition. This association between feeding and sleep onset is quite powerful 
as it involves both physical closeness and sustenance. In older infants the associa-
tion between  feeding   and sleep onset can become problematic when the infant 
becomes dependent on parental presence. If the infant cannot re-initiate sleep inde-
pendently when natural awakenings occur throughout the night, sleep is then dis-
rupted for the parent and 24-h feeding patterns become irregular for the infant, 
causing further problems in biological cycling for both. After 6 months of age most 
typically developing infants do not need to feed at the beginning or middle of the 
sleep period. Modifying the feeding pattern prior to a sleep intervention is an impor-
tant fi rst—and in some cases the only necessary—step  in establishing an indepen-
dent wake-to-sleep transition.  

    Medical Problems 

 Various medical problems can contribute to a child’s sleep problems and can shape 
parents’ patterns of response that can in turn complicate the wake-to-sleep transi-
tion. Medical problems associated with pain and physical discomfort, as well as 
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medications and procedures, can result in a child developing negative associations 
with the crib or bed. Parents’ responses to their child’s illnesses can be quite com-
plex. Parental worry that arises from ongoing illness or that is conditioned based on 
a prior illness can result in some parents having ambivalent feelings about separat-
ing from their child at bedtime.  Parental guilt     , a common and normal response to a 
child’s illness, can also result in parents having ambivalent or confl icting feelings 
about separating from their child at bedtime. For example, a child who has gastro-
esophageal refl ux or colic, and consequently has long bouts of screaming and crying 
at bedtime that cannot be soothed, can cause both the parents and child to develop a 
negative association with bedtime. While the well-established behavioral treat-
ments for BIC are effective for children with medical illnesses, it is usually optimal 
to aggressively treat the underlying illness before implementing a behavioral sleep 
intervention and to help parents understand their child’s and their own negative 
associations and aversions. 

    Sentinel Events 

 A   sentinel event   in the child’s or family’s life may cause insomnia symptoms and 
lead to chronic insomnia. The event may cause increased vigilance and worry or a 
short-term change in routine could lead to dependence on parental presence, and 
short- or long-term sleep problems at the wake-to-sleep transition. A short-term 
positive adaptation in a family that has suffered a trauma might involve the parents 
taking the child into their own bed during the acute response phase. Once the trauma 
becomes more remote and the parents attempt to shift the child back to his or her 
bed, the separation at bedtime may reignite fear in the child, parental guilt, and/or 
parental ambivalence about co-sleeping or being present when the child transitions 
to sleep. In these cases, treatment may focus on fears that are related to a past event, 
parental ambivalence, and a behavioral intervention involving a gradual approach to 
establishing an independent wake-to-sleep transition. If the trauma is severe, or is 
associated with sleep or bedtime (e.g., sexual abuse or a home fi re), a referral to a 
pediatric mental health specialist for assessment and treatment of post-traumatic 
stress disorders  would be warranted.  

    Psychopathology and Temperament 

 There  are now well-established links between child sleep  disturbances   and anxiety 
disorders [ 11 ] as well as the later emergence of mental health problems [ 12 ]. There 
are also signifi cantly increased rates of sleep problems among children with devel-
opmental disorders (e.g., autism) [ 13 – 15 ], attention-defi cit hyperactivity disorder 
(ADHD) [ 6 ,  16 ], and other psychiatric disorders [ 17 ]. Therefore, a psychiatric his-
tory and assessment of mental status are of particular importance. If a comorbid 
sleep and psychiatric disorder is suspected, a referral for treatment is in order. 
However, there is some evidence that an intervention for the child’s sleep problems 
may improve the psychiatric symptoms [ 18 ]. 
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 The  wake-to-sleep transition   is one of the fi rst signifi cant separations that a child 
experiences in his or her development. The ability of the child to self-sooth in order 
to regulate his or her internal states during these separations may be mediated by the 
attachment between child and parent. Attachment, as conceptualized by Bowlby 
[ 19 ], is a biologically based bond between the child and parent that ensures safety 
and survival of the child and over the course of development has components of 
both physiological and psychological bonds [ 20 ]. Attachment patterns develop 
through a series of separations and reunions with the child and parent and, over 
time, lead to a stable and predictable relationship that the child internalizes. This 
internal model of the parent facilitates increasing self-regulatory capacity and inde-
pendence over time. During infancy the sleep/wake cycle involves multiple separa-
tions and reunions. Thus, the wake-to-sleep transitions represent a critically 
important phenomenon in the emerging patterns of parent–child interactions [ 21 ]. A 
transactional model of sleep/wake development proposed by Anders [ 22 ] illustrates 
how intrinsic (e.g., biomedical factors, infant temperament) and external contexts 
(e.g., cultural and social norms, family stress, parental psychopathology, SES) inter-
act bidirectionally. When problems arise in the attachment relationship, they may 
appear fi rst as BIC symptoms of the child but in some instances may also be under-
stood as a function of problems of the child–parent dyad. For example, over- 
identifi cation with the child and/or guilt over neglect and abandonment may trigger 
parental separation anxiety, which subsequently becomes generalized by the child 
as bedtime resistance from and/or diffi culty initiating sleep onset. Therefore the 
child–parent dyad plays an essential role for establishing and maintaining healthy 
sleep behaviors early in life, and assessment of the child–parent relationship is 
essential for understating the complex transactions that occur within the context of 
a family system. 

 Some children with stable personality characteristics involving avoidance, hyper- 
arousal, and hyper-reactivity to environmental stimuli may have increased rates of 
sleep problems [ 22 ]. These children may be overly attentive to cues in their environ-
ment that threaten their sense of safety and may have diffi culty letting down vigi-
lance. Attachment disorders may also increase the risk for sleep problems in children 
[ 23 ]. For example, children who have been adopted from other countries and have 
been raised in nurseries may be overly attached to parents or may be unable to 
accept nurturance and calming offered by parents. Criteria for diagnosing these 
types of problems can be found in the Zero to Three Diagnostic Manual [ 24 ]. In 
addition, there is some evidence that suggests that children adopted from overseas 
may experience increased rates of sleep problems [ 25 ]. 

 There are also some established links between  postpartum depression   and 
 mother-infant sleep problems  . Specifi cally, maternal depression may be worsened 
by inadequate sleep which is common during the infant’s fi rst 6 months of life, and 
maternal depression may result in irritability, withdrawal, and/or impairment in 
mother–child bonding [ 26 ,  27 ]. Treatment of postpartum depression and behav-
ioral–educational interventions designed to promote maternal and infant sleep 
resulted in increased maternal nighttime sleep time and longer infant nighttime 
sleep periods with fewer infant nighttime awakenings [ 28 ]. 
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  Co-sleeping   can also be linked to marital and family relational problems. In a 
marriage in which there is confl ict, sexual, or emotional abuse, or avoidance of 
sexual relations, a child in the parental bed or a parent co-sleeping in a child’s bed 
may facilitate avoidance or serve as a buffer against further confl ict. These parental 
psychiatric problems and marital problems can contribute signifi cantly to the main-
tenance of a child’s sleep problems, and referral to an adult psychiatrist or a family 
therapist  may be a necessary adjunctive approach.   

    Environmental and Circadian Factors 

 There are a variety of  environmental demands that may have a negative  impact   on the 
child’s sleep period. Based on preference, and economic or career demands, some 
parents enforce a sleep schedule on the infant. For example, parents who have to 
return to work soon after the birth of their child and initiate childcare when the child 
is 6 weeks of age may be required to wake their child early or put them to bed late. 
There is currently no consensus on the impact of sleep training or scheduling. Some 
infants may take easily to an enforced day and nighttime sleep schedule as a result of 
their being adaptable and having fl exibility in mechanisms regulating their circadian 
phase. Other infants may have diffi culty adapting. If the scheduled sleep periods are 
in direct confl ict with the infant’s homeostatic and circadian drive, then sleep prob-
lems may immerge; either the infant has diffi culty falling asleep at the required time 
or extended periods of wakefulness lead to poor regulatory capacity and the infant has 
diffi culty settling. While there is no scientifi c evidence that children who are overtired 
and who have had insuffi cient sleep have more diffi culty settling and do not sleep as 
well, this is accepted in clinical practice as a relatively robust phenomena [ 29 – 31 ]. 

 The timing of sleep and nap periods can be diffi cult to navigate as there are vast 
individual differences in children’s sleep needs: the timing of their day and night-
time periods of highest sleep propensity, their intrinsic fl exibility to tolerate sleep-
ing at different time periods, and their ability to tolerate varying durations of 
wakefulness between sleep periods during the day. There is a good deal of variabil-
ity in published normative trends regarding the timing and sleep needs in infants and 
children (refer to Table  8.2 ) and no validated or clinically feasible approaches for 

    Table 8.2    Estimated  normative   values for total sleep time from birth to 18 years   

 Age group 
 National Institutes of 
Health [ 83 ] a  

 Population Study Switzerland 
[ 84 ] 

 Infants [ 84 – 86 ]  16–18 h  13.9–14.2 h 
 Toddlers and pre-school (1–5 
years) 

 11–12 h  11.4–13.5 h 

 School age (6–10 years)  ≥10 h  9.9–11 h 
 Teenagers (12–18 years)  8.5–10 h  8.1–9.6 h 

   a   https://www.nhlbi.nih.gov/health/health-topics/topics/sdd/howmuch      
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  Fig. 8.1    Two-week  visual   sleep log       

their evaluation.  Actigraphy   and sleep logs (see Fig.  8.1 ) provide the best approxi-
mation of key variables (i.e., number and duration of sleep periods, sleep-onset 
latency, wake time after sleep onset), but interpretation of these data and the devel-
opment of a treatment plan require consideration of circadian and homeostatic fac-
tors as well as assessment of a child’s behavior regulation during the day, and 
environmental  demands.
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        Sleep Disorders 

 Several  sleep disorders    can cause symptoms of insomnia and should be evaluated as 
part of the assessment. These sleep disorders which cause or are associated with 
inadequate sleep may account for increased irritability and poor regulatory capacity 
that can delay sleep onset. For example, obstructive sleep apnea syndrome which 
has a prevalence of 1 and 4 % in children [ 32 ] has been associated with behavioral 
problems and poor sleep regulation [ 33 ,  34 ].  Restless leg syndrome (RLS)   has been 
estimated to occur in as many as 2–6 % of children [ 35 ,  36 ]. RLS involves limb 
discomfort that tends to occur in the early evening and can delay sleep onset. In 
some cases parents are called upon to rub the child’s legs to relieve sensations. The 
child’s overactivity at bedtime may relieve RLS sensations, but parents can misin-
terpret their child’s activity as oppositional or hyperactive behavior which can result 
in parent–child confl ict.  Parasomnias   (e.g., confusional arousals and night terrors), 
while not a cause of insomnia, can be confused for full awakenings. While it can be 
diffi cult to differentiate a full from a partial awakening in a very young child or a 
child with a developmental disability, educating the parent about partial awakenings 
is an important consideration in developing a treatment plan. 

 In summary, behavioral sleep problems in young children can present with vary-
ing levels of severity, ranging from transient problems with sleep onset to a diagnos-
able disorder, and their causes are usually multifactorial. While the vast majority of 
cases are relatively straightforward and can be evaluated and managed by general 
practice pediatricians or child mental health or behavioral specialists, persistent 
problems require a comprehensive evaluation and consideration of sleep/wake 
mechanisms, child-specifi c factors, developmental and psychiatric  status, family 
function, and environmental demands.   

    Insomnia Pathophysiology 

 The literature on the evaluation and treatment of psychophysiological insomnia in 
adults and BIC is quite large and there are several excellent review articles that sum-
marize this literature [ 6 ,  7 ,  37 ,  38 ]. There are a few recent articles on the patho-
physiology of  adolescent insomnia   [ 39 ,  40 ]. However, there are no published reports 
that describe insomnia symptoms in children aged 6–12, but this is an important 
area of focus of future research given that pediatric insomnia is included in the most 
recent edition of the ICSD and in quality metrics for evaluation and treatment of 
insomnia recently published by the  American Academy of Sleep Medicine   [ 41 ]. 

 We propose that there are three subgroups of patients between 6 and 18 years of 
age who meet the criteria for  chronic   and  short-term insomnia   in the ICSD 
(Table  8.3 ) [ 42 ]. The fi rst group is composed of children who will have lifelong 
 diffi culty initiating and maintaining sleep that supersedes BIC (Table  8.2 ) and will 
eventually be diagnosed with chronic insomnia. The second group is composed of 
children who have temperamental problems and may meet the criteria for a 
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 psychiatric disorder and who also have chronic sleep problems that persist even 
when psychiatric problems remit. The third group is composed of children who 
have persistent symptoms of insomnia that may be attributed to an initiating cause 
(e.g., BIC, a medical illness, sentinel event), but their symptoms persist into child-
hood or adolescence and they are not responsive to established treatment for BIC.

       Assessment 

 Most sleep problems in young children are relatively straightforward to evaluate 
and treat, and are often addressed by pediatricians who provide general recommen-
dations. Other problems require a comprehensive evaluation and a nuanced inter-
pretation of data derived from sleep logs, actigraphy, and sleep questionnaires. 

   Table 8.3    Summary  of    chronic   and short-term insomnia criteria, ICSD-3 [ 10 ]   

  Diagnostic criteria (must meet criteria A–F)  
 (A) The patient, or the patient’s caregiver, observes one or more of the following problems 

resulting in a general dissatisfaction with sleep: 
  • Diffi culty initiating sleep 
  • Diffi culty maintaining sleep (i.e., waking during the night with diffi culty returning to 

sleep) 
  • Final awakening occurring earlier than planned or desired 
  • Resistance to going to bed on a developmentally appropriate schedule 
  • Diffi culty sleeping without caregiver intervention 

 (B) The patient, or the patient’s caregiver, observes one or more of the following related to 
nighttime sleep diffi culty: 

  • Fatigue or reduced energy 
  • Cognitive impairment (e.g., reduced attention, concentration, or memory functioning) 
  • Impaired social, family, occupational, academic performance, or other important areas 

of functioning 
  • Mood disturbance/irritability 
  • Daytime sleepiness 
  • Behavioral problems (e.g., hyperactivity, impulsivity, aggression) 
  • Reduced motivation/initiative 
  • Proneness for errors or accidents 
  • Concerns or dissatisfaction with sleep 

 (C) The reported sleep/wake complaints cannot be explained purely by inadequate opportunity 
(i.e., enough time is allotted for sleep) or inadequate circumstances (i.e., the environment is 
comfortable, dark, safe, and quiet) for sleep 

 (D) The sleep disturbance and associated daytime symptoms occur:  Chronic insomnia:  at least 
three times a week;  short-term insomnia:  may be <3 times per week 

 (E) The sleep disturbance and associated daytime symptoms have been present for at least: 
 Chronic insomnia:  3 months;  short-term insomnia:  <3 months 

 (F) The sleep/wake diffi culty is not explained by another sleep disorder 
 Other: Insomnia symptoms must be independent of a sentinel event or obvious initiating cause 
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Assessment of sleep problems in primary pediatric practices almost exclusively 
relies on parental report. When children present to a pediatric sleep specialist, they 
have typically failed other interventions and require more extensive assessment and 
an individually tailored treatment plan. This thorough assessment typically takes 
between 60 and 90 min. 

 The presenting complaint generally involves a confl ict at bedtime or bedtime 
resistance, disrupted child and parental sleep (multiple middle-of-the-night awaken-
ings and/or early morning awakenings),  daytime impairment   (e.g., irritability, 
impaired attention), or general concern that the child’s sleep quality is poor. The 
fi rst steps in the assessment are refi ning the presenting complaint and establishing a 
consensus treatment goal. The specifi c domains of assessment are provided in detail 
in Table  8.4 . During the interview, observation of  parent–child interactions   in the 
examination room can also be useful in understanding the child’s developmental 
status, regulatory capacity (i.e., their ability to maintain attention or deal with frus-
tration), and their parents’ attentiveness to their needs. When taking a history, some 
assessment of each of the categories discussed above is optimal. The remainder of 
the evaluation should focus on the fi ve categories of potential causes and facilitators 
of sleep problems presented in the section above on pathophysiology.

    Sleep logs or diaries   and  sleep questionnaires   are well-established assessment 
tools that have been used in the vast majority of assessment and treatment studies. 
 Sleep logs   used over a 2-week period provide more objective data for sleep patterns 
and can be used to establish a baseline to evaluate clinical interventions [ 43 ]. Diaries 
are typically kept for 1–2 weeks and provide more detailed information that can be 
tailored to specifi c insomnia symptoms [ 44 ]. They have been shown to have rela-
tively good reliability with actigraphy [ 45 ] and are a necessary complement to acti-
graphs. Optimally, a family should come to their initial assessment session with a 
completed 2-week sleep log that documents the timing of sleep periods: time in bed, 
sleep-onset latency (SOL), wake time after sleep onset (WASO), time out of bed, 

   Table 8.4    Quick review of  assessment   domains   

 Assessment 
domain  Area of focus  Example 

 Daytime 
routine 

 Time out of bed  Variability; parental role; child’s mood, and alertness 
 Diffi culty waking  Frequency; duration; parental role 
 Academic diffi culties  Poor performance disruptive behavior; inattention; 

irritability 
 Sleep routine  Transition to sleep  Child’s behavior: bedtime resistance; curtain calls or 

call outs; parental involvement 
 Time to bed  Variability: weekday/weekend; sleep onset latency 
 Sleep hygiene  Activity leading up to scheduled bedtime; use of 

electronic media; caffeine 
 Sleep environment  Light; temperature; noise; where and with whom; 

transitional object 
 Nighttime sleep 
behavior 

 Full versus partial awakenings; other arousals; 
restlessness; snoring 

D.S. Lewin and E. Huntley



147

and schedule and unplanned naps. It is often helpful to compare sleep periods from 
school schedules to those obtained on weekends, holidays, or vacations.    There are 
several questionnaires and there are two comprehensive reviews of available ques-
tionnaires [ 46 ]. Two of the most widely used  sleep questionnaires,   the  Sleep Habits 
Questionnaire   [ 47 ] and the  Pediatric Sleep Questionnaire   [ 48 ], can be used to iden-
tify potential sleep problems in children and adolescents. 

   Children’s Sleep Habits Questionnaire (   CSHQ    ; [  47  ]) . The CSHQ is a comprehen-
sive, parent-report measure for assessing children’s sleep with good psychometric 
properties for both community and sleep-disordered samples for children 4–12 
years of age. It yields both a total score and eight subscale scores refl ecting key 
sleep domains that encompass a range of  medical   and behavioral sleep problems 
including sleep-disordered breathing, sleep-related anxiety, bedtime refusal, insom-
nia, parasomnias, and daytime sleepiness. However, it should be noted that the 
CSHQ does not have established normative values for the total or subscale scores. 
Items are rated on a three-point scale. The CSHQ has shown adequate internal con-
sistency in both clinical and community samples of children [ 47 ]. Two-week test- 
retest estimates also have been shown to be acceptable (.62 to .79). The CSQH has 
been primarily used for  research to assess sleep at baseline and post-intervention. 

  The     Pediatric Sleep Questionnaire (PSQ    ; [  48  ]) . The PSQ is a validated 74-item 
questionnaire assessing children’s sleeping habits and behaviors in children 2–18 
years of age. The PSQ includes a 22-item sleep-related breathing disorder subscale 
(PSQ-SRBD) that has been shown to predict the risk for PSG-confi rmed SDB [ 49 ]. 
In addition, the PSQ includes a four-item Sleepiness Scales (PSQ-SS) that contains 
items assessing the degree to which sleepiness is a problem rather than perceived 
sleep  propensity   in different situations. The PSQ-SS had low-to -moderate validity 
against an objective measure of sleepiness, the Multiple Sleep Latency Test, which 
is comparable to what has been observed in the adult literature assessing associa-
tions  between the Epworth Sleepiness Scale and Multiple Sleep Latency Test [ 50 ]. 

    Wrist actigraphy      is a cost-effective tool that has a broad array of applications in 
research and in clinical settings. It estimates sleep by utilizing the difference 
between reduced activity during a sleep period relative to waking behavior. The 
actigraph itself is a small battery-operated device (size of a watch) that is worn on 
the wrist 24 h a day (for up to 2 or more weeks) and records movement sampled 
several times per second with an accelerometer and stores the sampled data in 
epochs (typically 1 min). After downloading raw movement data, a computer pro-
gram applies an algorithm to score sleep/wake periods. Actigraphy has been vali-
dated against PSG with agreement rates for minute-by-minute sleep/wake 
identifi cation of higher than 90 % [ 51 – 53 ]. Actigraphy has been used extensively in 
clinical and research assessment with children, and there are no risks associated 
with its use. In addition, actigraphy provides the clinician with the opportunity to 
collect data from an individual sleeping in her natural sleep environment. Dependent 
variables derived from actigraphy include total sleep time (TST), sleep effi ciency 
(SE; a ratio of minutes asleep to time in bed), and wake time after sleep onset 
(WASO). While SOL is also important, actigraphy does not afford reliable measures   
of this variable. 

8 Insomnias of Childhood: Assessment and Treatment



148

 To aid the assessment of behavioral problems and psychiatric symptoms several 
of the following validated questionnaires utilizing parent or teacher report may help 
a clinician characterize behavioral problems and psychiatric symptoms that may be 
associated with BIC symptoms: (a) general behavioral problems—Child Behavior 
Checklist (CBCL); (b) depression—Child Depression Inventory (CDI); (c) anxi-
ety—Screen for Child Anxiety-Related Emotional Disorders (SCARED); and (d) 
ADHD—(Connors). If a co-occurring sleep and psychiatric disorder is suspected, a 
referral for treatment is in order. 

  CBCL ([  54  ,   55  ]) . The CBCL is a 113-item parent-report scale assessing a broad 
range of behavioral problems and social and academic functioning. The  CBCL      is 
one of the most extensively tested rating scales available and possesses excellent 
psychometrics. The measure yields total, internalizing, and externalizing behavior 
scales, and eight subscale scores. In addition there are a youth self-report version and 
teacher report form that have been validated and may be considered to supplement 
the parental report. The measures take about 10 min to complete and 2 min to score. 

  SCARED ([  56  ,   57  ]).  The    SCARED   is a 42-item measure of childhood anxiety that 
includes a child and parent form. Birmaher et al. [ 57 ] found that the  SCARED   was 
able to differentiate between clinically anxious and non-anxious psychiatrically ill 
youth. Test-retest reliability coeffi cients and internal consistency coeffi cients of the 
subscales were found to be   acceptable. 

  CDI ([  58  ]) . The  CDI   is  the   most widely used self-report measure of depressive 
symptoms in children and is used extensively in pediatric sleep and affective 
research. The CDI consists of 27 items and yields fi ve factors plus a total score 
normed according to age and gender. Published reports on the reliability and valid-
ity of the CDI are extensive with internal consistency coeffi cients ranging from .71 
to .89 and the test-retest coeffi cients range from .74 to .83 (time interval 2–3 weeks). 

  The Connors Rating Scale-Revised (CRS-   R    ; [  59  ]) . The   CRS- R   is an 80-item 
observer (parent or teacher) or self-report questionnaire used to assess attention- 
defi cit/hyperactivity disorder (ADHD) and evaluate problem behavior in children 
and adolescents. Short versions of the CRS scales are also available. The CRS-R is 
comprised of seven factors: cognitive problems, oppositional, hyperactivity- 
impulsivity, anxious-shy, perfectionism, social problems, and psychosomatic. The 
CRS-R factors have high internal   reliability (alphas = .75–.94) but poor-to-adequate 
6-week test-retest reliability ( r s = .13—parents and .78).  

    Treatment 

 There are several interventions that have established effi cacy as treatments of the 
BIC [ 7 ,  37 ,  60 ,  61 ], but only a few studies evaluating the effi cacy of cognitive 
behavior therapy for insomnia in school-age children and adolescents (CBT-I) [ 62 , 
 63 ]. The interventions for BIC involve simple and graduated extinction techniques, 
sleep scheduling, positive routines, sleep hygiene training, and parent education. 
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The number of sessions and the order in which these interventions are implemented 
have not been adequately studied, and the demands of the specifi c case generally 
dictate priorities. Based on discussions with pediatric sleep specialists, the most 
common course of treatment involves a thorough in-person assessment and initial 
treatment recommendations, and then in-person, telephone, or e-mail follow-up.  

    Treatment for BIC 

 Initial recommendations should focus on the treatment of medical problems and 
feeding schedules. Symptoms of untreated gastroesophageal refl ux, and recurrent 
ear infections and other ailments involving pain and discomfort, can undermine usu-
ally effi cacious interventions. Special attention may need to be given to parents of 
children who have had medical problems as they may be, with good reason, hyper-
sensitive to their child’s condition. Children with illnesses involving pain may have 
developed an aversion to their crib or bed. When this is suspected, and when pos-
sible, a change in the bedroom or the type of bed may break this association. Other 
behavioral techniques such as systematic desensitization or graduated exposure 
may be most effective. 

 Ferber [ 31 ] recommends addressing  feeding schedules   prior to implementing a 
sleep intervention. Common feeding schedules and issues that interfere with an 
infant’s independent wake-to-sleep transitions can include nursing or bottle feeding 
the infant. The association between feeding and direct contact with the parents is 
exceedingly powerful. Middle-of-the-night feedings are equally problematic. While 
a middle-of-the-night feeding usually results in the infant returning to sleep very 
rapidly and is rewarding for the overtired parent, it reinforces the child’s  dependence 
on the parent and may disrupt daytime feeding schedules. Specifi cally, after 6 
months of age normally developing infants do not need to feed at night. The one 
caveat is that an infant whose sole nutrition is mother’s milk may have diffi culty 
going a whole night without a feeding. In this case the introduction of cereal for 
infants prior to bedtime can help to sustain the infant throughout the night. 

 A thorough evaluation establishes the priorities for interventions and specifi cally 
the identifi cation of behaviors that are targets for change. An understanding of the 
behavioral cues that precede it (antecedents) and the responses or consequences that 
follow the behavior must be understood as critical components of the behavioral 
plan to eliminate the problematic behavior. Other considerations, which have been 
discussed in detail above, involve child-, parent-, and environment-specifi c factors, 
and the history and course of the sleep problem. 

    Extinction 

   Extinction techniques   involve removal of reinforcers that maintain or cue an unde-
sirable behavior.   Simple or unmodifi ed extinction    involves the immediate removal of 
reinforcers [ 64 ,  65 ]. For example, parents ignore the child’s bids for attention at 

8 Insomnias of Childhood: Assessment and Treatment



150

bedtime and the middle of the night and over the course of 3–5 days the child learns 
that crying, call outs, and sometimes more extreme behavior (e.g., throwing toys or 
other objects and vomiting) do not elicit the desired response from the parent. The 
child no longer depends on the parents to be present at bedtime because he develops 
new associations or self-soothing skills, and the attempt to gain the parents’ atten-
tion ceases. This approach breaks the chain of interactions between parent and 
child, and the sleep-onset association (i.e., parental presence) is transferred to an 
object or a self-soothing behavior that decreases or eliminates the child’s depen-
dence on the parent. Simple extinction has also been called the “cry-it-out” or cold 
turkey method. This is generally very effective, although not all parents feel com-
fortable implementing this plan. The child’s crying and call outs can be quite persis-
tent, and it is not uncommon for a child to vomit in their crib as a result of long 
episodes of crying and upset. If a child vomits during the course of an intervention 
plan, parents are instructed to clean up immediately, and to provide their child with 
support but to minimize strong emotional responses (e.g., anger, frustration, physi-
cal comforting) that could be reinforcing. Parents who fail to implement simple 
extinction techniques often inadvertently reinforce longer crying spells and poorer 
self-regulation. 
    Graduated extinction ( GE )  techniques   are far easier for parents to tolerate 
because they involve less crying and more fl exibility for parents to regulate the 
pace of the intervention. The trade-off is that GE can take longer to implement. 
There are some manualized approaches [ 65 ], but most interventions are tailored 
to the specifi c needs and preferences of the parent and child. The general prin-
ciple of a GE intervention is that reinforcement is gradually withdrawn on a set 
schedule. The variables that are modifi ed over time can include physical contact 
with the child (e.g., breast feeding, holding, patting), verbal responses, proximity 
to the child, and frequency and duration of check-ins. Any combination of these 
variables can be gradually modifi ed. For example, if the parent typically lies in 
bed with the child until the child falls asleep, the recommendation could involve 
three nights of sitting next to the child’s bed and holding his or her hand until he 
falls asleep; followed by three nights of sitting further away from the child and 
using verbalizations to calm the child; followed by three nights sitting in the 
room and refusing interactions; followed by three nights of check-ins every 
5 min as long as the child stays in bed; followed by three nights of check-ins 
every 10 min. 

 There are several types of modifi cations that can be included in a GE interven-
tion.  Fading  refers to a gradual decrease in the intensity or quality of parental rein-
forcement of the child’s behavior.  Shaping  refers to the parents’ reinforcement of 
qualitative changes in the child’s behavior. For example, if the child cries for 
extended periods of time, the parent might only enter the room when there is a pause 
in the child’s crying, thereby reinforcing calming behavior.  Chaining  refers to the 
parent gradually modifying the child’s behavioral response. For example, the par-
ents may tell the child that they will check in with the child as long as the child does 
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not cry, and then the parents may tell the child that they will check in as long as the 
child does not call out.  Thinning  refers to a gradual decrease in the frequency  of 
parental  reinforcement of child-calming behavior.  

    Positive Routines 

   Positive routines  involve modifi cation of parent–child interactions and behaviors 
at bedtime to decrease stress and confl ict and to establish a relaxed environment 
that is conducive to a smooth transition to sleep.  Positive routines   also establish 
new wake-to-sleep associations. This may be coupled with a shift in the time to 
bed so that the child has an increased sleep propensity but is not overtired and 
hyperaroused. In adjusting time to bed, it is also important to consider that there 
is a naturally occurring increase in arousal level also called the “ danger zone  .” 
When a regular sequence of activities is established, the child knows what to 
expect and the sequence should involve increasing calm and relaxing behaviors 
like reading, close time with parents, and quiet singing. Parental warmth and 
calm, and positive and supportive statements, reinforce the child’s participation in 
the quiet activities, set the tone, model appropriate behavior, and reinforce and 
facilitate learning. Once the child learns the routine and transitions to sleep more 
quickly, the parents can gradually advance the bedtime with the goal of increasing 
the child’s total sleep time. After about 6 months of age, the introduction of a 
transitional object (a blanket, a plush toy) can become an important part of the 
bedtime routine and can take the place of the parent or other sleep-onset associa-
tions that are problematic. The choice of an object is important because it will 
sometimes be with the family for years. It should be washable and made of a non-
toxic material and parents may want to purchase  a duplicate in the event that the 
object is lost.  

    Schedule Modifi cation 

    Schedule modifi cation    is sometimes necessary when the child’s bedtime is 
exceedingly early or late or when the timing of naps interferes with bedtime. 
Schedule problems can arise when a child’s optimal sleep time (controlled by 
their circadian phase) confl icts with parental or other environmental demands. 
Some young infants have very rigid early morning awakenings that chronically 
disrupt parents’ sleep. While small shifts in the sleep phase can sometimes be 
achieved, parents may need help in adjusting their schedule or agreeing on an 
alternating care plan for their child. Helping parents identify the optimal nap 
times based on the child’s age and daytime sleep needs can be complicated. A 
late-afternoon nap for some children over the age of 3 can erode their ability to 
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fall asleep at night while others need a nap. Eliminating a morning nap between 
18 and 24 months of age can extend  the duration and improve the quality of the 
afternoon nap.  

    Sleep Hygiene Training 

   Sleep hygiene training       involves changes in behaviors, sleep-related activities,   or the 
environment that precede sleep and that interfere with sleep or the process of 
decreasing arousal. Sleep hygiene education is a common component of behavioral 
interventions used to address adult sleep problems such as insomnia and is routinely 
included in behavioral interventions targeted in pediatric populations [ 66 – 68 ]. 
Sleep hygiene education begins with an assessment of daytime and bedtime rou-
tines that delay sleep onset (e.g., exercise, use of electronic media, pets in the bed-
room) and degrade sleep quality (e.g., caffeine use, environmental factors like light, 
noise, and temperature). The clinician works with parents and their child to estab-
lish guidelines that are feasible and within reference to developmental norms. 
During the hour leading up to the child’s scheduled bedtime parent and children are 
instructed to engage in calm and relaxing activities that the child enjoys (e.g., read-
ing). This may require some negotiation between child and parent and activities that 
have the potential to cause confl ict and should be avoided. The timing of bedtime 
routine activities should be consistent and predictable and the scheduled bedtimes 
should not deviate signifi cantly (e.g., 30–60 min) from day to day. The bed should 
only be used for sleeping; therefore, activities other than sleep (e.g., play) should be 
avoided to strengthen the association between the bed and sleep. Some fl exibility 
can be exercised with calm and focused activities such as reading. It is best practice 
to keep all electronic devices out of bed and the bedroom. A later bedtime may be 
warranted especially if a child appears alert and functions well with slightly less 
sleep. To the extent possible light (e.g., use of a nightlight) and noise should be 
reduced to promote an optimal sleep   environment.  

    Other Treatment Considerations 

 Another  intervention that can be useful with older children involves the use of a 
bedtime pass [ 69 ,  70 ]. The child is provided with a token or piece of paper that 
allows them one opportunity to engage the parent after bedtime. This technique 
provides the child with more control and helps them to weigh their actual need to 
see the parent. If passes are not used on successive nights then the child can turn 
them in for a reward. As part of the intervention, parents should also be informed 
that following the initial implementation of the intervention, an extinction burst 
commonly occurs [ 71 ]. This phenomenon that occurs in many  behavioral interven-
tions   involves a temporary return to the undesired behavior. If parents are unaware 
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of the phenomena they may assume that the intervention has failed. They are gener-
ally instructed to persist in the treatment plan. 

 In the interest of managing expectations when discussing interventions for BIC 
it is important that some caregivers may feel concerned about inducing distress in 
their child during a critical time in a family transition for infants and their caregiv-
ers. These are natural concerns that should be met with empathy and validation. 
Such concerns provide a clinician with the opportunity that to date there exists no 
empirical evidence from longitudinal studies indicating long-standing negative 
behavioral, emotional, psychosocial, or hormonal effects associated  with the behav-
ioral strategies to address BIC [ 72 ].   

    CBT-I for School-Age Children 

 The approach   to the assessment of insomnia in school-age children does not  differ 
  signifi cantly from that of younger children; however, involving a verbal child in the 
assessment and treatment plan is likely useful in assuring their understanding and 
willingness to participate. Cognitive  behavioral   treatments for insomnia are 
described elsewhere in this book but a brief overview of the core components of 
CBT-I with some modifi cations is provided. CBT-I is a comprehensive, non- 
pharmacologic, and evidence-based intervention for insomnia that has been devel-
oped for adults with well-established short-term and long-term effi cacy [ 73 ,  74 ]. 
CBT-I has been modifi ed to be developmentally appropriate for adolescents [ 75 ,  76 ] 
and school-age children [ 63 ] and includes components intended to promote greater 
control over sleep, reduce emotional distress, and enhance sleep effi ciency. 

 Following assessment, CBT-I begins with psychoeducation, to provide parents 
and children with information about the role of sleep, its regulation, and conse-
quences of insuffi cient sleep framed within a developmentally appropriate context 
(e.g., school-aged children required 10–11 h of sleep). For some parents it may be 
helpful to draw on the two-process model of sleep regulation (i.e., homeostatic sleep 
pressure and circadian rhythm) to provide a framework for sleep regulation [ 77 ]. In 
addition Spielman’s 3P model of insomnia may also be a useful heurist for framing 
interventions intended to identify and resolve factors perpetuating insomnia [ 78 ]. 
As described above sleep hygiene practices can be included with psychoeducation 
and used to supplement CBT-I interventions as needed. 

 The core behavioral components of CBT-I consist of stimulus control therapy 
and sleep restriction which are well-evaluated interventions used in adults that meet 
established treatment standards as defi ned by the  American Psychological 
Association   [ 79 ] and  American Academy of Sleep Medicine   [ 80 ]. Stimulus control 
therapy [ 81 ] utilizes standardized instructions intended to associate the bed/sleep 
environment with sleep rather than sleep-incompatible behaviors (e.g., boredom, 
frustration, or worry at not being able to sleep) and to re-establish a consistent sleep/
wake schedule. Sleep restriction therapy aims to increase sleep drive and consoli-
date sleep by limiting a patient’s time in bed to the total sleep time derived from 1 
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to 2 weeks of sleep diary [ 82 ]. Time in bed is subsequently titrated up or down based 
on response to intervention and minimum time in bed is generally never less than 
7.5 h for school-age children and is applied fl exibly based on acceptance and adher-
ence to treatment. Prohibits naps at times other than the assigned time in bed. 

 Although stimulus control and sleep restriction therapy may be adequate behav-
ioral interventions to address insomnia some older school-age children may also 
benefi t from the inclusion of cognitive strategies aimed at reducing cognitive arousal 
associated with anxious thoughts or identifying and challenging dysfunctional atti-
tudes and beliefs and misconceptions about sleep that contribute to emotional dis-
tress and further sleep problems. 

 The CBT-I interventions described above may be augmented with relaxation 
training to introduce strategies aimed at reducing somatic tension or intrusive 
thoughts at bedtime interfering with sleep. Common techniques include diaphrag-
matic breathing and progressive muscle relaxation  .  

    Conclusion 

 Behavioral sleep problems during childhood represent a complex group of prob-
lems ranging from short-term delays in sleep onset and parental reinforcement of 
problematic behavior to chronic problems with sleep initiation and maintenance. 
Thorough assessment is required to defi ne the causes and clinical course of the 
problems, especially when they are chronic and disrupt the family and/or the child’s 
daytime behavior. There is currently no research on the developmental pathophysi-
ology of behavioral sleep problems in childhood, particularly those that are chronic 
and persist into later childhood and early adolescence. There is a relatively large 
literature and several good reviews of behavioral treatment strategies for BIC occur-
ring in infants and children under the age of 7. In most cases, parents can implement 
these interventions independently or with the assistance of a pediatrician or pediat-
ric nurse. However, persistent problems require the expertise of a sleep specialist.      
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