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Sleep: Normal Patterns and Disorders

In Pediatric Patients

Abstract:


Sleep patterns develop in various stages of childhood development.  Because of the unique physiological processes at each stage, specific susceptibilities to sleep disorders become apparent. Most often, sleep disorders are benign occurrences that are a common part of development.  Rarely are sleep disorders severe enough to warrant medical intervention and such cases usually have an underlying condition for which the sleep disorder is but a symptom.  


Sleep disorders are divided into three groups: excessive sleepiness during the day, nighttime attacks (parasomnias) and insomnias/night wakings. (dyssomnias)


Screening for sleep disorders is uncommon.  Rather, sleep disorders are presented as a chief complaint.  A work-up of the sleep disorder should include not only attributes of the sleep problem but the relationship of the family environment to the child and the child’s sleep pattern.


Treatment of sleep disorders primarily focuses on reassuring both the parent(s) and the child that this is a common process and will resolve with growth.  Treatment of more severe sleep disorders involves identification of the underlying process, usually psychiatric or neurologic disorders.


Patient information accompanying in this paper provides a description of sleep patterns at the various stages of pediatric development; the categories of sleep disorders as well as the pattern of resolution.  Some of the more severe disorders are also discussed, such as sleep apnea, which would require parental report of symptoms to help diagnose.

References for both doctors and patients includes books, journal articles and numerous web sites.

· What is sleep like before birth?


Brain-wave measurements show that the rest-activity cycles of babies in the last months before birth correspond to their mothers’. The mother, rather, alters her sleeping patterns to match her baby’s because of profound hormonal changes.  Immediately after giving birth, the mother returns to her normal sleep patterns, but the newborn’s sleep cycle maintains the rest-activity patterns established before birth.

· What is the sleep pattern like in newborns?


Falling asleep is slow for younger babies.  At two months babies need about a half-hour to fall asleep, while at six months they only need half that time.



Brainwave patterns show that newborns have three distinct sleep phases: active, quiet and transitional (called the basic rest-activity cycle or BRAC). During the active phase, a baby may be more physically active than when awake may even wake when coming out of active sleep. The eyes stare straight ahead in active sleep. The body is tense in active sleep.  About 50% of their sleep time is in active sleep (preemies – 80%) compared to adults (25%).  Theories as to the reason include brain growth, oxygen intake increase, blood pressure in the brain rises and the circulation of blood to the brain increases as much as 50% over that of quiet sleep
.


Active to quiet sleep transitions occur about nine times per night which roughly is hourly.  During quiet sleep their bodies become flaccid, their eyes roll up into the head and waking a baby to feed is difficult. Young babies enter quiet sleep more slowly. By 3 months of age babies fall directly into quiet sleep as adults do.  


The pattern during sleep is active, BRAC, quiet, active, then waking. This pattern is repeated throughout the night in periods.  During the first few months of life, sleep periods lengthen and cluster at night so that by 3 months of age, 70% of children settle into a consistent sleep from around midnight to 5 AM.  By 1 year, 90% of infants have done this.  Infants who seemed to have settled into a sleep pattern may wake and cry as the development of memory allows them to feel anxiety due to separation from the parents
. 


Circadian rhythms, day/night sleep cycles, do not occur until about the fourth month at the same time that other bodily cycles become regulated such as temperature, heart rate and urination. Longer labors may be associated with sleep disruptions lasting longer than the first few months. Irregular patterns may indicate slower-than-normal neurological development in which case pattern development just takes a while longer.  Severely irregular patterns may be a result of birth trauma (indicated by low Apgar scores), and babies of diabetic or heroin-induced mothers have altered patterns of quiet sleep
.  


During the first year of life, REM sleep predominates.  Since REM sleep is associated with arousal, infants are likely to manifest interruptions in sleep as dyssomnias.
  Dyssomnias are characterized by insufficient, excessive or inefficient sleep and can be due to intrinsic or extrinsic factors or circadian rhythm disorders. 

· How much do infants, babies and small children sleep?


One-week old infants sleep about 16 ½ hours a day, with about 10 of those hours being at night.  After the seventeenth week the baby is mostly awake from about 10 am to 8 p.m. with some naps.  Between these two ages, an infants wakeful time is about 10 minutes later each day or an hour later each week.  By the end of the first year, a baby still sleeps 14-15 hours per day with a few daytime naps.  By 18 months, most toddlers take only one daily, hour-long nap.  By the end of the second year, children sleep about 12 hours out of the day.  Between two and five years, the daily nap fades away.  Children slowly move toward a pattern of 10 hours of actual sleep daily until puberty. Actual sleep is not just time in bed as children often play before going to sleep.


In the preschool and school age years, non-REM sleep predominate with longer, recurrent periods of deeper stages of sleep.  Non-REM arousals tend to manifest as parasomnias and occur at the transition from deep sleep to REM sleep.  This transition pattern is most prevalent in preschool and primary school years and tends to disappear by adolescence.

· What are sleep patterns like in adolescents?


One of the first signs of puberty is a change in a teen’s sleep patterns.  Increased secretion of important hormones occurs during sleep such as growth hormone and the sex hormones testosterone, FSH and LH.  Release of these hormones is inhibited by melatonin.  Melatonin levels decrease somewhat as a signal for the onset of puberty.  Supplemental melatonin should be avoided in prepubescent and pubescent children to avoid inhibition of the hormonal changes.


The increased need for sleep in adolescents conflicts with heightened academic, social and work demands that interrupts regularity of sleep schedules and decreased total sleep.
  Therefore, adolescents are prone to developing Circadian Rhythm Sleep Disorder.  

· What is the effect of altering a child’s sleep pattern?

Delaying sleep patterns can have additive effects.  In fact, the presentation of attention deficit/hyperactivity disorder may have to do with kids on an inappropriate sleep schedule.  The natural reaction to resist sleepiness is to become more active although loss of attention and focus also occur.  An interesting observation is that this pattern begins to decrease in older children as they learn to recognize their sleep requirements.
   


Adolescents are more sensitive to the effects of sleep loss than any other age group and are more likely to carry “sleep debt”.  Part of this effect stems from a change in their circadian rhythm so that teens are alert later into the evening than other age groups.  Their sleep pattern is to retire later and sleep in later which is affected by traditional early school schedules, development of a social life and late night studying.   A study by the University of Minnesota showed that inadequate sleep in teenagers increases the chance of affects leaning difficulties, automobile accidents, drug use, violent or aggressive behavior or developing chronic sleep disorders.  Consequently, a high school in Edina, MN changed their start time from 7:20 to 8:30 am.  District officials reported that students were far more awake and engaged in class and the number of behavioral problems went down.  An important finding is that this sleep pattern can extend until a person in thirty years old.

· How should a physician approach pediatric sleep disorders?


Knowing what disorders are common and benign and what disorders indicate pathology is important.   Examples from both groups are listed below.  Evaluation of the patient should include (beyond the seven attributes):

· Age of onset

· How disabling is the problem?

· How persistent is the problem?

· Who are the family members most affected by the problem?

· How disparate is the problem from the family’s cultural expectations?

· What is the family history of sleep disorders?

· What are the family sleep practices?

A diary of napping, daytime sleepiness, bedtimes and nighttime awakenings and any related behaviors or activities should to be kept for one to two weeks.  If necessary mattresses fitted with motion detectors can be utilized to track body movements and respiration.  Portable, time-lapse infrared videosomnography is another noninvasive technique that can be used in the home. Finally, limb actigraphy, small motion detectors in bands on an arm or leg, records body movements during sleep and waking for three continuous days.  These types of equipment tend to be more comfortable for children than traditional polysomnographic recorders, which require multiple adherent electrodes.

· What common sleep problems should a parent know about?


Sleep problems in young children are so common that people tend to think of them not a sleep disorders but as normal manifestations of childhood.  Children are not the common complainers of their sleep problems, rather, parents usually are. 


Instructing children on the basics of good sleep habits is consequential.  Important notes to remember include:

· Children have a difficult time recognizing sleepiness, changes in their alertness or emotional volatility. 

· Circadian rhythms do not change immediately.  Rather, consistency and regularity over a period of time is


necessary for an effective change to happen.

· The amount of nighttime sleep decreases with increased daytime sleep.

· Bedtimes and awakening times are tied together.  If a child wakes later, going to sleep at an earlier bedtime will 


be more difficult.

· The bedroom environment is an important factor in good sleep hygiene for children:  the room should be dark, 


particularly if the sun is still up, about 65( F, quiet and shaded to keep out the sunrise.

· Place the child in bed before he or she is asleep.

It is estimated that 20-30% of children experience sleep problems severe enough to cause concern to their families.
  These problems are usually divided into three groups:  excessive sleepiness during the day, nighttime attacks and insomnias.  There are many other sleep disorders than those described here.  

Excessive sleepiness during the day


This situation is usually a result of inappropriate sleep habits.  Establishing good sleep habits should be the first approach to correcting the problem.  If the situation persists, see your physician.

Nighttime attacks (Parasomnisas): 


Night terrors occur in about 3% of children and is a benign situation.  About 2 hours after falling asleep the child may sit up screaming and thrashing about with rapid breathing, racing heart and sweating.  Comforting does not seem to help. The episode may last several minutes to half an hour.  Afterward the child may be unable to talk, may seem distant or partially awake, but the child is not awake at this time and will go back to sleep with no memory the next day. Sleep walking can also occur with night terrors and is the more important cause for alarm given the risk of self-injury.  To prevent recurrence, determine the usual time of occurrence and wake the child 15 minutes prior to that time.  After 4-5 minutes, let your child go back to sleep.  Usually, night terrors end within a week and waking can then be discontinued.  In case of longer lasting episodes, other approaches may be necessary as advised by your physician.  


Nightmares, on the other hand, are fearful dreams in which the child commonly awakens, usually in the later part of the night.  The child is alert and can recall the dream the next day.  25-50% of children from 3-5 years old have nightmares.  They are generally self-limiting, although recurrent episodes may required investigation into precipitating events such as traumatic life events or chronic family stresses for example.  Occasional nightmares are the most common sleep problem for young children after poor sleep hygiene.  Mental rehearsals of happier versions of nightmares during the day can lessen both the fear of nightmares and their scariness when they occur at night.   Reassurance is always an important need.


Somnambulism, or sleepwalking, is another self-limiting condition.  Usually the child does not recall the episode the following day.  Only about 2-3 % of children have such episodes with boys being more common than girls.  The common age of onset is 4-8 years.   About 30% of children who have somnambulism also have childhood migraine.  Episodes may be caused by stresses such as a febrile illness. In this case, parents need to modify the child’s environment to avoid allowing self-injury to the child.  Generally, no other treatment is indicated.

Dyssomnias: insomnia or night wakings


The most common sleep problem in infants is a child who awakes and cries repeatedly throughout the night in search of parental comfort.   One pediatrician, Richard Ferber, has created a step by step method for dealing with the most common predicaments (Solve Your Child’s Sleep Problems).  Basically, his method is to train your child how to go back to sleep peacefully after waking up by demonstrating that a parent is present at night. At the same time, determining your child’s sleep need is essential to determine when the appropriate time to put your child to bed (outlined in chapter 15 of The Promise of Sleep).  Night waking occurs in 40-60% of infants and young children, particularly up to three years of age.


Persistent night waking can develop when children do not learn to handle their normal nighttime arousals by themselves and cry for parental assistance.  Factors that can contribute to this reinforcement include:

· Associating sleep onset with parental support such as holding, rocking or singing.

· Eating or drinking prior to the onset of sleep.  After 6 months of age, this is a learned habit rather than a 


physiological need.

· Positive reinforcement when the child wakes such as playing, rocking, etc.

· Family stresses seem to contribute indirectly to wakeful behavior through inadequately meeting  a child’s emotional 


needs. 

Many of these factors seem to be part of a normal bedtime ritual for many parents.  Avoiding such factors may not be the answer.  Rather, teaching your child how to go back to sleep without such reinforcement is the key.  


Multiple factors have been implicated in dyssomnias in preschool aged children (also called protodyssomnias) including:  infant temperament, marital conflict, milk allergy and maternal psychopathology.


Bedtime struggles are defined as taking more than 1 hour to fall asleep in a child under 4 years old with active protests and episodes occurring more than 3 nights a week.  This situation appears to be tied to night waking.  Factors that can contribute to bedtime struggles include:

· the amount of day time sleep may create a decreased need for night time sleep

· Later timing of naps may preclude a desirable early bedtime.

· Naturally, delayed sleep time may necessitate a later bedtime.

· The lack of clear and consistent boundaries around bedtime behavior allow for acting out around bedtime.  Such boundaries include lack of a routine, responding to every demand, always lying down with the child etc.


Bedwetting or urination at night (enuresis) occurs with every infant and generally disappears sometime between the age of five and ten.  Although not a sleep disorder, bedwetting is discussed here as it occurs during sleep. The incidence is three times higher in boy than in girls.  When there is no other identifiable cause, this is known as primary enuresis and may have a hereditary component.  It is generally viewed as a developmental disorder and is rarely associated with a significant psychopathologic disorder.  The most important treatment is to reassure the child that this is just a part of how the body develops and does not indicate emotional problems or bad behavior.  

· What other sleep problems should a physician be concerned about?

Sleep Apnea syndrome is defined as an interruption of breathing during sleep that exceeds 10 seconds and tends to occur in older children.  On average, apneas last 30-40 seconds but range from 10 seconds to three minutes.  Hypoapneas are shorter periods of reduced ventilation with oxygen saturation below 50% of waking.  Five apneas or 10

hypoapnea combinations per hour of sleep are required to diagnose sleep apnea syndrome
.  The condition is further divided into central, obstructive or mixed (See the paper by Anders for more details).


This condition is suspect in older children if there is a history of restless sleep with snoring or other respiratory noise during sleep and frequent awakenings in an older child who shows poor school performance associated with excessive daytime sleepiness or irritability and hyperactivity. 


Narcolepsy is characterized by chronic, excessive daytime sleeping that occurs regardless of activity or surroundings and not relieved by increased sleep at night.  Although narcolepsy can begin as early as 3 years of age, most children with narcolepsy are between puberty and their late teens.  This is the only dyssomnia of REM sleep and the etiology is unknown although a genetic component is suspected.  In the full-blown syndrome, the four pathognomonic symptoms are:

1. excessive daytime sleepiness with irresistible sleep attacks.

2. cataplexy characterized by sudden loss of bilateral peripheral muscle tone

3. hypnagogic hallucinations

4. asleep paralysis at sleep onset


Restless legs syndrome is a movement disorder characterized by unusual sensations that usually occur in the legs but may occur in the arms or other body parts.  These sensations compel the sufferer to move the affected extremity to achieve relief.  The sensations are worse at night, which may lead to severe insomnia and excessive daytime sleepiness.


Psychiatric disorders in young children can result from separation anxiety, stress and trauma.  Usually, such factors are temporary and the child “outgrows” the resulting sleep disorder.  In turn, other disorders create long-standing sleep disorders.  

· Tourette’s syndrome appears to cause parasomnias more than dyssomnias.  

· Children ADHD tend to have difficulty at sleep onset and with maintenance of sleep.

· Major Depressive Disorder or Generalized Anxiety Disorder may result in sleep debt and daytime sleepiness.

· Prepubertal depression more commonly manifests as insomnia (75%) than hypersomnia (25%); after puberty, hypersomnias predominate

In turn, many adolescents with sleep difficulties also experience anxiety, depression and social inhibition.  Yet, whether 

sleep disorders are the cause or effect remains to be established.  


Mental and Neurological Disorders 


Neurological problems that affect sleep range from headaches and seizures to degenerative disorders and mental retardation.   Clues to the presence of a neurological condition will generally be present in the history:  

· Blind children experience cyclic disorders due to the lack of day/night cues.

· Mentally retarded children have difficulty establishing a circadian rhythm

· The physical abnormalities of Down syndrome ore Prader-Willi syndrome occlude the upper airway.  

· Cluster headaches occur 2.5 times more frequently at night than during the day.  

· Epileptic episodes more commonly cause awakenings from sleep.  Sleep related seizures occur more in REM sleep.

Kleine-Levin syndrome refers to a group of symptoms including episodes of excessive sleep, overeating and sexual disinhibition in adolescents.  This syndrome occurs three times more commonly in males and may be due to intermittent hypothalamic dysfunction.   Excessive sleep episodes may occur from 12 hours to 20 hours over a period of several weeks to several months. The frequency gradually decreases with age to the point of extinction.  Treatment is generally symptomatic utilizing stimulants.  


Other conditions which may affect sleep


In adolescent girls, menstrual associated periodic insomnia is a cyclic sleep disorder occurs during the first few years after menarche.  Episodes usually last one to two weeks after ovulation and resolve with menses suggesting a hormonal imbalance.  Oral contraceptives decreases occurrence.
  


Nighttime exacerbations of childhood asthma are common.  Neuroendocrine regulation of respiration and pulmonary function are sensitive to variations in diurnal regulation.  Asthmatic attacks at night may lead to anxiety associated with falling asleep.

· Where can I go to learn more about sleep?

Books:

· Ferber, Richard.  Solve Your Child’s Sleep Problems

· Jones, Sandy.  Crying Baby, Sleepless Nights.  Harvard Common Press, 1992

· Dement, W. C.   The Promise of Sleep.  Random House, 1999

· DSM IV-TR, 4th Ed. American Psychiatric Association, 2000

Journal Articles:

· Anders T, Eiben L.  Pediatric Sleep Disorders:  A Review of the Past 10 years.  J Am Acad Child Adolesc. Psych 36:1, Jan 1997, p. 9-20

· Sleep disorders of early childhood: a review.  Isr J Psychiatry Relat Sci. 2000;37(3):190-6.

· Children’s Sleep Disorders:  Modern Approaches, Developmental Effects and Children at Special Risk.  Dev Med Child Neurol 1999 Aug: 41 (8): 568-73

· Owens JA, Spirito A, McGuinn M, Nobile C. Sleep Habits and Sleep Disturbance in Elementary School-Aged Children.  J Dev Behav Pediatr. 2000;21:27-36.

Web Sites:

· www.slepnet.com   Sleep disorders and links to over 200 sites

· www.asda.org  American Sleep Disorders Association.  Provides information about sleep, sleep disorders and research centers throughout the country.

· www.sleepfoundation.org  National Sleep Foundation

· www.users.cloud9.,net/~thorpy/  A homepage listing resources regarding all aspects of sleep

· www.stanford.edu/~dement/  The Sleep Well

· www.leland.stanford.edu/dement/children.html  Information page:   “Children’s sleep disorders symptoms are often different from the symptoms of an adult.”

· www.rls.org  Restless Legs Syndrome Support Page

· www.apneaneat.org  A.P.N.E.A. NET is a service providing information regarding sleep apnea.

· www.healthtouch.com/level1/leaflets/sleep/sleep032.htm  Information about sleep and traveling

· www.AFSAfund.org  American Fibromyalgia Syndrome Association
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