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Abstract

Objectives: The aim of this article is to review and update the knowledge about insomnia in childhood.

Source of data: The text was based on a MEDLINE search (publications from 1999 to 2004) using the keywords
sleep disorders, insomnia, and childhood. Classic articles and textbooks about the subject were also included. The
authors proposed a practical schedule to evaluate and treat insomnia in childhood.

Summary of the findings: The article was structured on descriptive topics containing the definition of insomnia,
disorder, age-related clinical characteristics and therapeutics.

Conclusions: Insomnia is a prevalent sleep disorder in pediatric outpatient clinics and is often misdiagnosed.
Defining its etiology is the main goal to establish therapeutic procedures. In most cases, clinical history is sufficient
to establish the diagnosis and reassure parents of the benign nature of this condition.

J Pediatr (Rio J). 2005,;81(4):277-86: Sleep disorders, childhood, insomnia.

Introduction

Sleep disorders are common in the general population
and may affect both adults and children; however, with
different clinical manifestations. In general, sleep disorders
may be classified into three types: difficulty sleeping,
excessive daytime sleepiness and parasomnias.1"3 The
present article aims to discuss the clinical assessment
and management of insomnia in pediatric patients.
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A recent study, which included data on school-aged
children, detected sleep disorders in 10.8% of the
interviews; however, less than 50% of the parents who
considered their children to suffer from sleep disorders
had discussed this problem with a pediatrician.* These
findings may be explained by the fact that parents do not
regard sleep disorders as a medical problem and that they
often lack knowledge about normal sleep patterns, in
addition to the fact that sleep problems are overlooked
and underdiagnosed by physicians.

Giving sleep disorders due attention should be a
priority in pediatric care, since the persistence of disorders
that develop in childhood has been associated with
behavioral and emotional disorders at school age and in
adolescence.%:5

Insomnia is defined as the difficulty falling or staying
asleep and is characterized by different aspects during its
development. In childhood, besides the reduction in total
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sleep time, there is some discrepancy between a child’s
sleep requirements and the pattern established by the
family.17 Insomnia may affect healthy children or be
secondary to several organic and emotional disorders. The
identification of what is causing insomnia is the first step
towards an adequate approach, since this situation has
specific and different characteristics in children and
adolescents, which causes its management to differ from
that often used in adults.

There is a paucity of studies in the medical literature
especially designed to assess the prevalence of insomnia in
pediatric patients. However, some authors suggest that
primary insomnia may cause 3-41% of sleep disorders in
children.5:8-10

The aim of this study is to discuss the clinical features,
investigation, and management of insomnia in pediatric
patients through the critical review of the literature.

Sleep organization and normal sleep pattern from
the neonatal period to adolescence

Sleep organization varies remarkably from the neonatal
period to adolescence.6:11-16 In newborns, the sleep cycle
follows the ultradian rhythm (< 24 hours, regardless of
night/day), and in the first months of life, the circadian
rhythm begins to consolidate (equivalent to 24 hours,
dependent upon night/day). At birth, newborns have 3-4
hours of continuous sleep alternated with more or less one
hour of wakefulness. This rhythm is continuous, regardless
of the external environment, i.e., day/night.15

During the first month of life, the sleep-wake cycle starts
to adapt to the night-day cycle. At the end of the first month
of life, the night sleep periods last longer.13

Important structural changes occurin sleep architecture
during the third month of life. At this age, the longest non-
stop sleeping period does not exceed 200 minutes and
around the sixth month it does not last longer than 6 hours.
Nightis divided into two continuous sleep periods, alternated
with an awakening period. During the day, wakefulness is
consolidated, but it is still interrupted by daytime napping.
Between the ninth and tenth months, infants sleep on
average 9-10 hours every night (with interruptions) and 2-
3 hours a day divided into two naps. At 12 months, night
sleep should be consolidated, but daytime naps are
maintained.13:14

Between the second and third years of life, long
periods of night sleep persist, still followed by one or two
daytime naps (in the middle of the morning and at the
beginning of the afternoon) that last shorter, not exceeding
two hours. At the age of three, only afternoon naps often
occur. Night sleep occurs in a cycle that alternates
between NREM (quiet sleep with non-rapid eye
movements) and REM (active sleep with rapid eye
movements). Short periods of partial or total wakefulness
may occur and are perfectly normal, and in this case,
children go back to sleeping spontaneously. From this age
on, children reach an adult’s percentage of REM sleep,
spending 25% of their time sleeping.12-14
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By the age of five, night sleep should be totally
consolidated, without night awakenings or the need for
daytime naps.12-14 Only between 5 and 10 years does total
night sleep time gradually decrease.16

In pre-adolescence, between the ages of 11 and 13,
night sleep lasts around nine hours/night. In adolescence,
the duration of night sleep tends to decrease (mean of seven
hours), ranging from 8.6 to 6.4 between the ages of 14 and
16.16 There is a difference in sleep habits between school
days and weekends, and an increase in total sleep time
during the weekends as a way to make up for sleep
deprivation on school days.12

Causes of insomnia

According to the International Classification of Sleep
Disorders, insomnia is a type of dyssomnia, which is
subdivided into intrinsic dyssomnias (narcolepsy,
obstructive sleep apnea syndrome, restless legs syndrome
and psychophysiological insomnia) and extrinsic
dyssomnias (insomnia caused by acute stress or
environmental change, limit-setting sleep disorder, sleep-
onset association disorder, excess intake of fluids or
nocturnal eating, inadequate sleep hygiene, circadian
rhythm sleep disorders).6

Characterization ofinsomnia depends on the individual
standards according to each child’s sleep requirement,
age, and daily activities.1”7 It has been argued in the
literature whether the classification of insomnia as a
dyssomnia proposed by the American Sleep Disorders
Association® (ASDA) can be applied to pediatric patients.
Some authors prefer to classify it as protodyssomnia, a
definition that is based on the context of the child as a
developing being.!® In our opinion, the definition of
childhood insomnia as the difficulty falling asleep or
multiple awakenings during the night, outside the
physiological pattern expected for each age, is more
didactic and easier to apply.

The most common causes of childhood insomnia are
described in Table 1, which, for teaching purposes, are
presented in order of their occurrence according to each
age.1l.3

Organic disorders (both chronic and acute) may cause
insomnia. Acute diseases often cause insomnia that is
related to the onset of the problem, having its duration
restricted to the length of the disease. Among the most
common examples are respiratory diseases, fever, otitis,
traumas, teething, milk allergy, gastroesophageal reflux,
etc. 1.7

Chronic diseases may cause insomnia through different
mechanisms and their accurate diagnosis is imperative for
implementation of proper treatment. Table 2 shows the
clinical features and the mechanisms of some chronic
diseases associated with childhood insomnia.19-27

Insomnia is more frequently caused by environmental
and behavioral changes or psychological factors, which
are discussed next.
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Table 1 - Causes of insomnia according to age range
Age range Cause
Newborns Sleep-onset association disorder
Gastroesophageal reflux or other chronic or acute diseases
Inadequate and excessive intake of fluids or foods at night
2-3 years Inadequate and excessive intake of fluids or foods at night
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Milk allergy

Chronic or acute diseases
Pre-school and
school age

No limit-setting
Fear, nightmares
Restless legs syndrome

Obstructive sleep apnea syndrome
Other chronic or acute diseases

Adolescence Delayed sleep phase

Individuality (early riser versus late riser)

Anxiety
Family or school presure

Emotional disorders (anorexia, schizophrenia, mania)

Restless legs syndrome

Obstructive sleep apnea syndrome
Other chronic or acute diseases

Fear and anxiety are frequent causes of insomnia.4:28
Infants may have varied degrees of stress after separation
from their mothers, causing difficulty falling asleep. Fear
is more common among children aged 2 or 3 years. Fear

Table 2 - Chronic disease and insomnia

of being alone may be associated with movies or stories,
with arguments between mother and father, exposure to
violent movies or stories, or with any other frightening
event. This situation is seldom a result of the child’s

Disease Signs/Symptoms

Mechanism

Visual impairment Insomnia, tiredness

and excessive day naps

Mental retardation Fragmented sleep periods

during day and night

Autism

Immature sleep pattern, architecture

Biological alteration,
free circadian rhythm

Alteration in the sleep pattern

Alteration in the sleep pattern

non compliant with chronological age,

insomnia, early awakenings

Nocturnal restlessness
and fragmented sleep

Tourette’s syndrome

Neuromuscular diseases

Epilepsy Fragmented sleep
Asthma Fragmented sleep
OSAS Fragmented sleep at night,

several awakenings,
excessive day sleepness

Irritability and day sleepness

Reduction of REM sleep, % increase of
NREM sleep phases III-1V

When respiratory muscles are involved,
there area hypoventilation and nocturnal apneas

Nocturnal crises according to the type
of epilepsy with sleep-vigilance cycle,
t % NREM phase I-II and | phases III, IV

Crises exacerbate at night for circadian variation
of the pulmonary function

Partial or complete obstruction
of upper airways during sleep

REM = rapid eye movement ; NREM = non-rapid eye movement ; OSAS = obstructive sleep apnea syndrome.
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psychosocial deterioration.#29 Losing a parent or sibling
and posttraumatic stress are frequently associated with
sleep disorders in children, and so are problems at
institutions (day care center, school, club), as well as
physical or sexual abuse/violence.28:29 Depression and
anxiety are frequent causes ofinsomnia among adolescents
and pre-adolescents.3:31

Insomnia secondary to habits and inadequate
associations is characterized by the necessity of receiving
external stimuli in order to fall asleep, such as being lulled
or rocked, tapped on the back, or lying on the lap. In periods
of nocturnal physiological awakenings, children cannot go
back to sleeping spontaneously and need the same sleep-
inducing measures, requiring intense and repeated
involvement of the parents during the night.32

Insomnia associated with inadequate and excessive
intake of fluids or foods at night occurs due to the conditioned
feelings of hunger or thirst during the night. At 6 months,
except for the case of preterm newborns, infants do not
have to be fed during the night. When breastfeeding is
maintained, more awakening episodes tend to occur.1/9,11

Limit-setting insomnia may occur after infants develop
motor skills that allow them to leave the cradle and when
parents refrain from controlling the nocturnal activities of
their infants.1! Limit-setting problems are mostly related to
parents, who cannot set limits, harbor a feeling of guilt,
psychological problems, alcoholism, maternal depression,
family stress. This situation may also be associated with
children’sintrinsic problems as occasional secondary reward.
This diagnosis involves understanding the normal sleep/
wake patterns at different ages. One of the most frequent
problems is related to establishing an early bedtime, in a
period in which the child is fully active, making children lie
sleepless in bed (according to their internal rhythm it is too
early to go to sleep).11,33,34

It has been observed that preschool children who are
used to sharing their parent’s bed have more sleep
disorders (frequent awakenings, difficulty falling asleep)
and behavioral problems (less ability to adapt).33

Sleep disorders due to lack of routine/limits tend to
intensify during the transition period between childhood
and pre-adolescence and adolescence. This occurs because
youngsters become more independent and parental control
is not that strong, especially on weekends.34

Circadian rhythm sleep disorders, called delayed sleep
phase syndrome, often occurs in adolescents. It starts out
with the tendency to go to bed later every night (on
weekends or vacations) and to wake up later as well. This
situation often results from physiological changes in the
circadian rhythm during puberty. The initial symptoms are
difficulty awakening at the desired time and afternoon naps
after school.3:11,35 It is of paramount importance that,
when evaluating adolescents with sleep disorders, their
individuality be taken into account (early riser versus late
riser), possibility of total sleep deprivation (often associated
with delayed sleep phase combined with strict school time)
and insomnia secondary to emotional disorders.35:26
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The restless legs syndrome is an autosomal dominant
disease of unclear etiology, characterized by unpleasant
sensations in the legs. This provokes an uncontrollable urge
to move when at rest, causing sleep disturbance.® A recent
study revealed that infants may have these symptoms in
their first year of life, but the definitive diagnosis, obtained
through polysomnography, is usually postponed due to
failure to identify the problem.3”

Parasomnias, sleep disorders characterized by motor
and/or behavioral changes associated with partial awakening,
can also cause sleep interruptions because of sleepwalking,
confusional arousal, night terror, bruxism, etc.”,18,19

When evaluating the etiology of insomnia, we have to
learn how to investigate and give proper attention to
emotional aspects in a systematically fashion as we do
with organic aspects. The diagnosis of psychological
situations should not be made by exclusion (in a passive
manner). Psychological diagnosis has to be as active as
the organic one. Pediatricians must be able to understand
that sleep disorders may constitute symptoms related to
children’s internal or external world or to their families. It
is common knowledge that, among psychiatric disorders,
anxiety is strongly correlated with childhood sleep
disorders.19:38

Initially, pediatricians should be able to establish the
differential diagnosis with anxiety.39 This diagnosis is
subdivided into situational, existential and pathological
anxiety. Situational anxiety is that which occurs in several
human experiences, such as diseases, wars, catastrophes,
death of loved ones, choice of an educational method for
one’s children, among others. Existential anxiety is
characterized by situations which move us away from our
goals in life, i.e., from what we want to become. They
seldom occur in children; however, there are some cases
in which expectations from the family and society produce
anxiety in children.39 Pathological anxiety is caused by
twisted reality based on a reference of one’s internal
world.39

Insomnia and other comorbidities

Sleep disorders often affect children with psychiatric
disorders. Insomnia may occur in approximately two
thirds of pediatric patients with depression and is usually
one of the initial symptoms of this clinical picture. In
bipolar disorder, there is a remarkable reduction in the
necessity to sleep. In cases of abuse or posttraumatic
stress, there is difficulty falling and staying asleep and
there are frequent nightmares.38

The association between sleep disorders and anxiety/
depression in children has been clearly observed (with an
odds ratio of 6.9) in a cohort study of newborns who were
assessed between the ages of 6 and 11 years.3!

The consumption of illicit drugs in adolescence, a
growing public health problem in the Brazilian society,
may cause sleep disorders. Insomnia is a frequent finding
among adolescents who abuse alcohol, other illicit drugs,
nicotine and caffeine.38 Pharmacological drugs such as
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bronchodilators, antidepressants and stimulants can also
lead to insomnia.l®

The association between sleep disorders and attention
deficit hyperactivity disorder (ADHD) is well established and
may be found in approximately 50-60% of the cases.
Children with this disorder show fragmentation and difficulty
falling asleep.40 Early signs of ADHD include sleep disorders
during the breastfeeding period.4!

Comorbidity between insomnia and headache has been
observed in adults and in children.42:43

Management of insomniac children

When families seek medical help because their children
cannot sleep, the children’s physical condition must be
investigated in order to rule out this possibility. But in the
very first appointment, anamnesis should be as complete as
possible, considering that children are body and mind and
that everyday personal and family experiences have a
strong influence on their behavior, and sleep is a way to
express them,1-3.7

Management of insomnia must follow an investigation
protocol.”43-47 Based on the literature and on our personal
experience, and in order to facilitate understanding, we
suggest dividing the management of insomnia into steps. In
clinical practice, these steps are interdependent and often
associated’:43-47 (Table 3).

Step 1 - Diagnostic routine for defining the cause of
insomnia

To establish the diagnosis of insomnia it is necessary to
collect information related to the problem, which should
include the children’s sleep habits, bedtime rituals,
associations used to induce sleep and 24-hour sleep/wake
cycle. After that, specific information about the sleep
disorder should be collected, as well as its clinical description,
characteristics related to its onset and possible associations,
in addition to information about the environment where

Table 3 - Management of insomnia
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children sleep. The family’s psychosocial profile and family
history of sleep disorders should be approached. Traditional
anamnesis and physical examination should be performed
in order to rule out organic disorders (either chronic or
acute) that may trigger the sleep disorder.”:47

Step 2 - Direct treatment or elimination of the cause
of insomnia

In case of chronic or acute diseases, the cause must
be treated. When environmental factors that cause
insomnia are identified, they should be corrected or
eliminated (see sleep hygiene).

Step 3 — Sleep hygiene

Sleep hygiene means the establishment and
maintenance of adequate conditions for healthy and
effective sleep. This process involves a series of behaviors
and environmental factors that per se may solve most
cases of insomnia.4® Guidelines for sleep hygiene should
be discussed with the parents, from the very first months
of life, during routine visits. In most cases, this measure
prevents the development of sleep disorders. An adequate
sleep hygiene is based on three major aspects:
environment, schedule, and activities before bedtime.
The sleep environment should be dark or dim, quiet, and
have an adequate temperature (avoid cold or overheating).
Bedtime and waking time must be consistent and regular.
Napping time during the day must be age-appropriate and
always regular and consistent. The routine sequence of
activities before bedtime must be consistent (e.g.: taking
a bath or shower, having dinner, toothbrushing, putting
on the pajamas, using the toilet, playing soothing music
or telling pleasant stories). Putting children to bed must
also be consistent, and in this case, transitional objects
may be used (e.g.: a toy, doll, favorite diaper, etc).
Strenuous physical activities must be avoided before
bedtime, as well as TV programs or stories that may
frighten the children. Before putting the children to bed,
make sure they are sleepy.2 The maintenance of routines

Phase Description

Sleep hygiene
Behavioral approach

u A W N =

Drug therapy*

Diagnostic routine for defining the cause of insomnia
Direct treatment or elimination of the cause of insomnia

* Inrefractory cases, phases 3, 4 and 5 are associated.
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and establishment of limits help children synchronize
their circadian rhythm with that of the family
environment.!1

When anamnesis suggests inadequate sleep habits
and associations, such as children who need direct stimuli
from their parents in order to fall asleep, parents should
be prepared to gradually make their children sleep in their
own bed by using transitional objects and by minimizing
the necessity of external intervention. When children are
taught to sleep by themselves, if they wake up in the
middle of the night, they tend to go back to sleeping on
their own; otherwise, their parents will have to stay with
them until they fall asleep.32

When insomnia is related to age-inappropriate
nocturnal eating habits, the solution is to slowly reduce
the offer of food at night so that this habit can be
eliminated.!!

In cases of fear and anxiety, the main objective is to
spot the cause and eliminate it, followed by attempts to
make children get used to sleeping by themselves.
Changing bedtime for when children feel sleepy might
also do the trick.39:31 In situations in which the pediatrician
needs to refer the patient to another professional, he/she
must clearly state the suspected diagnosis and his/her
limitations in dealing with the problem, so that the
referral can be successful.39 It is not acceptable that the
reason for referral be based on the principle that what is
not organic must be psychological. For instance, in case
of purely organic diagnosis, sometimes more than one
appointment is necessary to establish the complete
diagnosis of a sleep disorder. In our opinion, with regard
to situational and existential anxiety, pediatricians
themselves can treat the problem successfully. To do
that, they should be willing to receive and listen to family
members and the child.

In cases of delayed sleep phase syndrome, which
usually occurs in adolescence, sleep time should be
gradually stabilized by having the patient go to bed 15
minutes earlier every night until he/she finds a sleep time
that is compatible with his/her daily activities.1/3:11 Sleep/
waking time should be kept as stable as possible, even on
weekends. Caffeine intake should be avoided.44

Step 4 - Behavioral approach

The behavioral approach to childhood insomnia has
been largely discussed and several studies have been
published about this topic in the last few years.44,45,48,49
After the second year of life, when it is possible to
establish a reward system with children, this technique
proves very efficient; before this time, its use and efficiency
are still controversial.

The behavioral approach is based on the understanding
that sleep disorders involve the diagnosis of children and
of their families. The following programs may only be used
in children who do not suffer from acute diseases and who
do not have chronic diseases that affect sleep.
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Techniques to be carried out by parents under the
guidance of a pediatrician44:45:47

a) Systematic extinction: this procedure starts with a short
pre-sleep routine and by putting the child to bed at the
preset time. Parents say good night and leave the room,
ignoring crying and protests, and should not return until
the next morning (except if they think the child is in
danger). The advantage of this method is its quick
response, usually after the third night, if parents maintain
a firm attitude. The disadvantage is the difficulty parents
have in ignoring the child’s crying and not re-entering
the room.

b) Systematic extinction with minimal parental check: this
procedure is similar to the previous one, however, here
parents may check whether the child is okay every 5-10
minutes if he/she does not stop crying. Intervention
should be brief (arranging the covers, reassuring that
everything is fine, caressing the child’s head). The
advantage here is that parents feel more comfortable,
and the disadvantage is that the child often cries louder
when parents re-enter the room.

c) Gradual extinction: this involves establishing pre-sleep
routine and bedtime, putting the child to bed and
leaving. Set a minimum time period before returning to
the bedroom if the child does not stop crying (at least
three minutes on the first night), go back to the room,
but interact as little as possible, go out and only return
after three minutes. Increase the waiting interval every
night.

d) Systematic ignoring with parental presence: the pre-
sleep routine is similar to the previously described
techniques; however, one parent stays in the child’s
bedroom, lying on a separate bed until the child stops
crying and falls asleep. The parent can then return to
his/her bedroom. If the child awakens again, the
parent should return to the child’s bedroom and lie
down on a separate bed, without interacting at all with
the child. It is important that the child perceive the
presence of one parent in the bedroom; for that
reason, there should be some illumination. The
advantage of this program is that it reduces parent’s
anxiety and child’s crying. It is recommended for
children whose insomnia is caused by separation
anxiety. The disadvantage is that some parents are
reluctant to change their own sleep habits.

e) Gradual systematic ignoring: parents have to calculate
the time they will be with the child after each awakening
episode until he/she falls asleep. This time should be
gradually reduced. This program is recommended for
those parents who prefer a more gradual approach.

f) Systematic extinction or ignoring: parents enter the
room when the child starts to cry, check whether
everything is OK, change diapers if necessary, do not
take the child out of bed, leave the room and ignore
persistent crying episodes.

g) Modified extinction: consists in ignoring the child’s
crying/waking for 20 minutes, entering the room to



Insomnia in childhood - Nunes ML & Cavalcante V

check whether there is a real problem, not interacting
with the child and leaving. It should take the parent 20
more minutes to return to the child’s bedroom.

h) Scheduled awakening: Parents partially awake the child
with minimum stimulation just before his/her
spontaneous awakening, letting the child go back to
sleeping again spontaneously.

i) Bedtime reorganization: a preset bedtime should not be
imposed. The child’s average sleep time should be
observed and then reduced by 15 minutes every three
days until the child falls asleep spontaneously at a time
that concurs with the family routine.

The behavioral approach techniques applied by the
parents are effective in the short and long run. Apparently,
there is no significant difference between them; therefore,
the selection of the technique should be based mainly on
parent’s acceptance and compliance.*8

A recent meta-analysis comparing the studies that
employed behavioral approach for the treatment of childhood
insomnia revealed that the success of the technique depends
on parent’s understanding and compliance.4?

Therapies carried out by qualified professionals

a) Psychotherapy: highly indicated when sleep disorders
are associated with pathological anxiety. It allows
establishing a systematic self-discovery process that
triggers and speeds up psychological development.39

b) Cognitive behavioral therapy (CBT): It is based on the
cognitive model (cognitive function that involves
inferences about personal experiences and about the
occurrence and management of life events) and deals
with the hypothesis that an individual’s emotions and
behavior are influenced by his/her perception of events.
There are three cognitive levels: automatic thought,
intermediate beliefs and core beliefs. It equates patient’s
distortions, determining the therapeutic strategies to be
used.>0 As insomnia is mostly associated with negative
orinappropriate thoughts, cognitive reorganization may
help analyze the thoughts that interfere with sleep.44
This technique has been successfully used for the
management of insomnia in adults and is recommended
by the American Academy of Sleep Medicine, showing a
seemingly higher efficiency than other non-
pharmacological techniques.51-53 The experience of CBT
in the management of childhood insomnia is still limited;
however, it has been successfully used for the
management of anxiety.54 CBT includes classic
conditioning techniques, operant conditioning, cognitive
techniques, behavioral techniques and social learning
techniques.>> CBT must be performed by a qualified
professional with expertise in the area and in pediatric
management.

Step 5 - Drug therapy

Drug treatment of childhood insomnia is quite limited.
The drugs used for the management of adult insomnia
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belong to the group of benzodiazepine and non-
benzodiazepine (e.g.: zolpidem, zaleplon and zopiclone)
hypnotic substances. These drugs are not indicated for use
in children and there are no studies showing their efficacy
or safety in pediatric patients.>6:57 Nevertheless, the high
prevalence of drug therapy in insomniac children, detected
by a Spanish study (around 56% of the sample) is
remarkable.57

The use of alternative drug therapy, based on the
extract of natural, sleep-inducing plants, such as valerian,
passifloraand amino acids (5-hydroxytryptophan) has been
anecdotally described in isolated cases.>® However,
controlled studies showing its actual efficacy and safety
have not been conducted so far.

Drug therapy for the management of childhood insomnia
should be used in very well selected cases after the cause
of insomnia has been clarified, and as adjuvant to some of
the other behavioral techniques described above. The
available options for this age group are restricted to two
groups of drugs: antihistamines or chloral hydrate, which
should be administered temporarily within the first three
weeks of the use of behavioral techniques.”:47

Antihistamines most commonly used in controlled studies
availablein theliterature are diphenhydramine (0.5 mg /kg)
trimeprazine (30-60 mg/ day) or niaprazine.>%:57 Side
effects (sedation, thirst) must be taken into account when
prescribing these drugs.

Chloral hydrate is a hypnotic sedative often prescribed
for adults and children. It can be given either orally or
rectally in doses of 25-50 mg/kg/dose. Overdosage can
cause respiratory depression and arrhythmias. 56 Its chronic
use is totally contraindicated.

Tricyclic antidepressants (imipramine) seem to be
efficientin treating insomnia associated with ADHD, whereas
serotonin reuptake inhibitors (fluoxetine) are indicated for
insomnia associated with Asperger’s syndrome or obsessive
compulsive disorder (OCD).57

In children with insomnia and headache, the use of
clonidine 0.025-0.075 mg at bedtime has been described as
efficient.42

Clonazepam, a benzodiazepine agent, is indicated for
the management of insomnia caused by parasomnias with
partial awakening (night terror, confusional arousal) in the
dose of 0.25-0.50 mg.>6

The release of melatonin, an organic substance
produced by the pineal gland, is controlled by an
endogenous system synchronized with the external
environment (light /day). Organic melatonin levels are
high in the dark and low in the light. Its synthesis,
available in oral formulation, is a therapeutic option for
the treatment of insomnia in adults, and may also be used
in healthy children and also in children with neurological
deficiencies.>® In a recent study, melatonin in the dose of
5 mg/day was efficient in mitigating the symptoms of
insomnia in children aged between 6 and 12 years.60

Table 4 summarizes the recommendations/options of
drug therapy against insomnia.42:56 - 60
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Table 4 - Drug therapy against insomnia
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Drug

Indication

Antihistaminic
Chloral hydrate

Melatonin

Valerian, passiflora, 5-hydroxy tryptophan
Imipramine
Fluoxetin

Clonidine *

Healthy children, in association with behavioral therapy.
Healthy children, in association with behavioral therapy.

Healthy children, in association with behavioral therapy
or children with neurologic or sight problems.

Healthy children, in association with behavioral therapy.
In children with ADHD
In children with OCD or S. Asperger

In children with associated headache

* A few experiences reported on the literature.

ADHD = attention deficit hyperactivity disorder; OCD = obsessive compulsive disorder.

Controlled studies, with a long-term follow-up period, on
the management of insomnia in pediatric patients are rare.
The review of the literature suggests that drug therapy in
childhood is only efficientin the short run, and that behavioral
interventions, performed by a qualified therapist, are more
effective than drug therapy in the short or long run.44/57

Overview of the effects of insomnia on
neurocognitive functions

Quite recently, there has been an intense and wide-
ranging discussion in the media about the influence of sleep
disorders on neurocognitive functions. Children who have
difficulty falling sleep or who have a disturbed sleep seem
to present a higherincidence of behavioral disorders (anxiety,
hyperactivity, depressive symptoms).5! Children with
attention deficit complain more frequently of sleep
disorders.#0 The results of these studies, due to the limitations
of their design, should be viewed cautiously.5!

Several studies with children who suffer from
obstructive sleep apnea syndrome have demonstrated
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