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Sleep Profile in Children with Pervasive Developmental Disorders
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Abstract

Sleep disturbances are regarded as a common clinical feature in autism and other Pervasive
Developmental Disorders (PDD) that forms a great source of stress for families. Studies have
shown that children with PDD exhibited qualitatively and quantitatively different sleep
patterns to non autistic control children. This study aimed at describing sleep patterns in a
sample of Egyptian children with pervasive developmental disorders. The study included 15
children with a pervasive developmental disorder according to DSM-IV criteria, randomly
chosen from the child psychiatry out patient clinic, at the Institute of Psychiatry, Ain Shams
University between the months of January and August, 2004. An age and sex matched control
group, formed of 10 healthy age and sex matched children from the information bank of the
sleep laboratory were obtained. All cases were clinically assessed and the severity of the PDD
was further evaluated by the Childhood Autism Rating Scale (CARS). Subjective sleep
assessment was obtained through the Arabic version of Children’s Sleep Habits Questionnaire
(CSHQ). Sleep was also objectively assessed by a polysomnogram performed at the sleep lab
of the institute of psychiatry, Ain shams University. The children were classified as mildly
autistic or moderately autistic by the CARS. Epilepsy was reported in 46.7% of the patients.
Normal sleep latency was reported in 60% of the patients while 26.7% reported a moderate
increase in sleep latency. The children’s sleep habits questionnaire (CSHQ) showed that sleep
duration was adequate in 93.3% of patients. Sleep related anxiety was seen in 53.3% of
patients and night awakening in 40% of patients. Nocturnal enuresis was seen in 20% of
patients (3 patients) and increased movements during sleep in 26.7% (4 patients). Sleep
bruxism was seen in 20% of patients (3 patients), while sleep disordered breathing occurred in
one patient. As compared to age and sex matched control, the polysomnogram has shown a
significant decrease in sleep efficiency, prolongation of stage 1 and 2 NREM sleep and
shortened REM sleep in patients with PDD. The arousal index and number of awakenings
were significantly higher in children with PDD than in the control group. The Periodic Leg
Movements during Sleep index was also significantly higher in the patient than the control
group. The results of our study confirm the presence of sleep disturbances in children with
PDD in the form of decreased sleep efficiency and change of sleep

Introduction:

disintegrative disorder, Rett syndrome and
PDD not otherwise specified (Kaplan and
Sadock, 1998). The differentiation between
these disorders is mainly behavioral with no
structural, biochemical or etiological factor
identified as specific to any PDD subtype
(Willemson-Swinkels and Buitelaar, 2002).
The exact causes underlying these disorders
are not fully understood but it is believed to

The pervasive developmental disorders
(PDD) are a group of disorders in which the
main features are delay and deviance in the
development of social skills, language and
communication, and limited and
stereotyped repertoire of behavior and
interests. Autism is the prototype of these
disorders but the group also includes
Asperger syndrome, childhood
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be heterogeneous, with interactions
between genetic and environmental factors.
A variety of disorders were associated with
autism including viral infections, inborn
errors of metabolism, structural lesions of
the brain, congenital or early neonatal
infections, suboptimal obstetric conditions,
disturbed absorption from the
gastrointestinal tract, altered immunological
reactions and endocrinal disturbances. All
these factors are believed to act through a
final common pathway to  affect
development of the brain at a critical period
resulting in the behavioral syndrome that
we call autism (Gilberg and Coleman
2000).

Sleep disturbances are regarded as a
common clinical feature in autism and other
PDD that forms a great source of stress for
families (Herring et al., 1999). Studies have
shown that children with PDD exhibited
qualitatively and quantitatively different
sleep patterns to non autistic control
children (Patzold et al., 1998). Villalba and
co-workers (2002) classified disorders of
sleep in infantile autism into three types:

A) Functional alterations in sleep; with
early waking and difficulties in going to
sleep being the disorders most frequently
seen.

B) Immaturity of sleep: showing a disturbed
polysomnographic recording and negative
correlations with the level of development.

C) Paroxysmal  alterations: with
epileptiform  discharges  being  the
commonest, without necessarily occurring
with seizures.

The exact causes of these sleep disturbances
is not fully understood. A variety of factors
are believed to play a role including
difficulties to regulate sleep and wake
cycles according to social clues, altered
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sensory  perception  with  increased
sensitivity to minor environmental changes
and increased levels of anxiety (Richdale
and Prior, 1995; Patzold et al., 1998). Sleep
disturbances may also reflect functional
alterations in the neurological structures
responsible for regulation of the sleep—
wake cycle, and may reflect abnormalities
in brain maturation and neurotransmitter
systems (Richdale, 1999).

Sleep problems have been correlated with
increased personal and family distress and
is believed to adversely affect daytime
behavior (Patzold et al., 1998) including
increased rates of over activity, disruptive
behavior, communication difficulties and
stereotyped behavior (Patzold et al., 1998;
Schreck et al., 2004). Only a few studies
have investigated sleep disorders in
children with autism and most of these were
based on parental reports through sleep
diaries or sleep questionnaires. The issue of
the objectivity of parental reports was put
forth as a potential weakness in various
studies. The difficulty inherent in studying
autistic children who are intolerant to
changes in routine or environment is a
likely reason for the paucity of nocturnal
polysomnographic  studies, even in
symptomatic children with an obvious sleep
disturbance (Thermulai et al., 2002).

This study aimed at describing sleep
patterns in a sample of Egyptian children
with pervasive developmental disorders.
Children were assessed by means of a
clinical history and Childhood Autism
Rating Scale (CARS) to diagnose their
pervasive developmental disorder and
detect its severity. Children Sleep Habits
Questionnaire was used to assess sleep
subjectively.
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Subjects and methods
Study sample:

This study was conducted on 15 Egyptian
children, randomly chosen from those
attending the child psychiatry out patient
clinic, at the Institute of Psychiatry, Ain
Shams University between the months of
January and August, 2004. Children were
diagnosed through clinical history taking
according to DSM-IV criteria to have a
pervasive developmental disorder. Children
below the age of 2 and above the age of 12
were excluded. All children meeting the
diagnostic criteria whose parents agreed to
participate in the study were included.

A control group, formed of 10 healthy age
and sex matched children from the
information bank of the sleep laboratory
were obtained. The control group was
matched to the patients’ sex and age.

Evaluation:

A detailed clinical history was obtained
from each child including family history,
history of perinatal complications, presence
of a developmental delay and epilepsy. The
age of onset of the pervasive developmental
disorders, the clinical features and any
associated behavioral disturbances were
noted. History of an associated medical or
neurological condition in the patient or his
family was also included.

The severity of the PDD was further
evaluated by the Childhood Autism Rating
Scale (Schopler et al., 1993). Evaluation
included both an interview with the parent
(usually the mother and occasionally both
parents) and observation of the child.
CARS is a popular tool for screening
autistic children. It was shown to correctly
identify up to 98% of autistic subjects and
69% of the possibly autistic as autistic
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(Schopler et al, 1993). It is brief,
convenient and suitable for use for any
child above the age of two. As most of our
patients were nonverbal, and even in those
with some language, verbal communication
was not possible due to lack of cooperation,
non verbal IQ measurements were obtained
by trained psychologists.

Subjective sleep assessment was obtained
through the Arabic version of Children’s
Sleep Habits Questionnaire (CSHQ) (Asaad
and Kahla, 2001). This is 33 items
questionnaire that scores sleep habits of
school children as reported by the parents
during the past week on a 3 point response
scale (often, sometimes, rarely).

The CSHQ yields both a total score and
eight subscale scores, reflecting the key
sleep domains that encompass the major
medical and behavioral sleep disorders in
this age group.

Sleep was also objectively assessed by a
polysomnogram performed at the sleep lab
of the institute of psychiatry, Ainshams
University. The child’s mother attended the
study to comfort the child and put him/her
to sleep. The study was also attended by a
technician who assured that the electrodes
were properly attached all through the study
and readjusted them when needed. All
medications, except antiepileptics in some
patients were stopped before the study.

Statistics:

The data was collected and analyzed with
the aid of the program Statistical Package
for Social Sciences (SPSS). Quantitative
data were described using range, mean and
standard deviation. Comparison between
the groups was done using Chi square test
with Yate’s correction.
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Results:

The sample included 5 females and 10
males. Their age ranged from 2 to 11 years
with a mean age of 5.3 and a standard
deviation (SD) of 2.16. Thirteen were
diagnosed as autistic disorder, one as Rett
syndrome and one as childhood
disintegrative disorder.

Family and Past History:

None of the children in this study showed a
family history of autism. Perinatal
complications were reported in 7 patients
(46.7%) and these included Caesarian
section (2 patients), breech presentation (1
patient), history of neonatal ICU admission
(2 patients), delayed cry (2 patients), low
birth weight (2 patients), neonatal cyanosis
(2 patients), and maternal gestational
diabetes mellitus in one patient.

The developmental history of these children
showed normal developmental milestones
till the onset of the behavioral disturbance
in six of the patients (40%). In the rest
(60%), developmental delay in at least one
area of development (motor, mental, social
or language milestones) was reported.

The medical history of the children revealed
one case of Fragile X syndrome, one case
of infantile spasms (West syndrome), and
one child with history of ambiguous
genitalia and dysmorphic features in the
form of hypertolerism and low set ears. The
chromosomal count of this child was
normal.

Epilepsy and Autism:

Epilepsy was reported in 7 (46.7%) patients
in this study. Types of seizures included
generalized tonic clonic seizures in one
patient, adversive fits in two patients,
infantile spasms in one patient, generalized
tonic seizures in one patient and absence in
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one patient. Of these, only 5 had an
available EEG. The abnormalities detected
included bilateral temporal foci in one
patient, frontal focus in one patient,
generalized epileptic activity in one patient
and no abnormality in two patients.
Epilepsy was controlled in all patients with
no fits occurring in the last month prior to
the study.

Behavioral Disturbances:

In 7 patients (46.7%) the parents reported
that the behavioral abnormality dated since
birth. Onset was before the age of two in
66% and was before the age of three for all
the patients in our study. Hyperactivity was
reported in 8 patients (53.3%), aggression
in 3 patients (20%), and self injurious
behavior in 6 patients (40%) in the form of
head banging or hand biting, but more
severe forms of self injury were not found.
The main clinical features of the cases are
outlined in Table 1.

1Q:

The 1Q of patients in this study ranged from
24 to 75 with a mean of 46.2 and SD of
14.7. Only one patient had an IQ above 70
while all other patients were mentally
subnormal. There was no significant
correlation between perinatal complications
and severity of intellectual disability or
incidence of epilepsy. At the same time
there was no significant correlation between

incidence of epilepsy and perinatal
complications.
Results of CARS:

Childhood Autism Rating Scale (CARS)
was used to assess the severity of pervasive
developmental disorder in the children. The
severity of the condition showed no
significant correlation to gender. Ratings
for the various CARS subscales (table 2).
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Results of CSHQ:

The children’s sleep habits questionnaire
(CSHQ) showed that sleep duration was
adequate in 93.3% of patients. Sleep related
anxiety was seen in 53.3% of patients and
night awakening in 40% of patients.
Nocturnal enuresis was seen in 20% of
patients (3 patients) and increased
movements during sleep in 26.7% (4
patients). Sleep bruxism was seen in 20%
of patients (3 patients), while sleep
disordered breathing occurred in one patient
(table 3).

Parents reported that no or mild bed time
resistance was seen in 60% of patients
while bed time resistance was moderate in
26.7% of cases and severe in 13.3% of
cases. Sleep latency was mildly affected in
73% of cases and moderately prolonged in
6.,7% of cases. Severely increased sleep
latency was seen in 20% of patients.
Moderate day time sleepiness was seen in
6.7% of patients while mild or no daytime
sleepiness was seen in the rest of patients
(tables 4).

There were no significant correlations
between sleep anxiety or night awakening
and severity of PDD.

Current Psychiatry

Results of Polysomnography:

As compared to age and sex matched
control, the polysomnogram has shown a
significant decrease in sleep -efficiency,
prolongation of stage 1 and 2 NREM sleep
and shortened REM sleep in patients with
PDD. The arousal index and number of
awakenings were significantly higher in
children with PDD than in the control
group. The PLMS index was also
significantly higher in the patient than the
control group. Three of the patients with a
periodic leg movement during sleep index
(PLMS 1) above one were reported by the
parents to be hyperactive during the day
while three of the patients with a PLMS
index above one were reported by the
parents to have increased movement during
sleep (table 5, figures 1 and 2).

The results of our study showed a highly
significant decrease in sleep efficiency and
increase in arousal index in patients with
moderate PDD than those with mild PDD.
This is shown in table 6. However, no
correlation was found between IQ and
either of these sleep parameters. Also there
was no correlation between number of
awakening, stage 1, stage 2 or REM
percentage with either the IQ and the

severity of PDD.

Table 1: The main clinical features of the patients

Present

Epilepsy

Hyperactivity

Perinatal complications

Normal early development

Aggression

Self injury
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Table 2: Occurrence of various symptoms in the patients as detected by CARS

Moderate% | Severe%

Relating to people

333

6.7

Imitation

26.7

Emotional response

333

Body use

46.7

Object use

333

Adaptation to change

6.7

Visual response

333

Listening response

133

Touch, smell and taste

6.7

Fear or nervousness

26.7

Verbal communication

333

Nonverbal Communication

60

Level of activity

533

Intellectual response

533

General impression

40

Total score

40

This table shows the percentage of patients showing mild, moderate and severe symptoms in
each of the items of the childhood autism rating scale (CARS).

Table 3: The occurrence of sleep disturbances in patients as detected by CSHQ

Present

Absent

No

%

%

Adequate sleep duration

14

93.3

6.7

Sleep anxiety

8

533

46.7

Night awakening

40

60

Breathing disorders

6.7

Nocturnal enuresis

20

Increased movements

Sleep bruxism

60

20
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Table 4: The severities of some sleep parameters in the patients as detected by CSHQ

Moderate %

Bed time resistance 26.7

Sleep latency 6.7

Day time sleepiness 6.7

Table 5: Polysomnography findings in patient and control groups

Sleep parameter Control Significance
Mean SD
Sleep efficiency. % 92.66 HS
Stage 1 % 2.03 HS
Stage 2 % 51.20 S
Stage 3 % 11.31 NS
Stage 4 % 11.96 NS
SWS % 22.88 NS
REM % . 23.89 HS
SWSL 29.20 NS

REML 67.10 NS

REM D 17.90 NS
Arousal 1 0.47 HS

Number of awakenings . 0.10 HS

Apnea index 0.00 NS
Obstructive apnea 0.00 . NS
Mixed apnea 0.00 NS

Apnea hypoxia index 0.00 NS
PIMS I 0.41 S

This table compares the various sleep parameters detected by polysomnography in the patient
and control groups. REM= rapid eye movement; SWS= slow wave sleep; REML= rapid eye
movement latency. SWSL= slow wave sleep latency;, REMD= rapid eye movement density
sarousal I = arousal Index. PLMS I= periodic leg movement during sleep index. P>0.05=
non significant; P<0.05= significant; P<0.01= highly significant
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Figure 1: Comparison between various sleep stages in patients and controls
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This figure shows the difference between percentages of different sleep stages in cases and
controls. Stages 1 and 2 of NREM sleep are significantly longer while REM sleep is
significantly shorter in cases than in control; SWS=slow wave sleep; REM= Rapid eye
movements

Figure 2 : Comparison between various polysomnographic parameters in patients and
control
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This figure shows the difference between different polysomnographic parameters in case and
control groups. A significant difference is seen in PLMS index, number of awakening, arousal
index and sleep efficiency, PLMS=periodic leg movements during sleep; REM D= Rapid eye
movements density, REML= rapid eye movements latency; SWSL= slow wave sleep latency.
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Table 6: Polysomnographic findings in patients with mild and moderate autism

Moderate

Significance

Mean

Sleep Efficiency %

87.22

Stage 1 %

2.72

Stage 2 %

5221

REM %

22.10

PLMS Index

0.9

Arousal index

0.7

Number
awakenings

1.33

This table compares the various sleep parameters detected by polysomnography in patients
with mild and moderate autism. A significant difference is seen in sleep efficiency and arousal
index. REM= rapid eye movement, PLMS I= periodic leg movement during sleep index.
P>0.05= non significant; P<0.05= significant

Discussion

The pervasive developmental disorders
(PDD) are characterized by delay and
deviance in the development of social
skills, language and communication, and a
restricted behavioral repertoire (Sadock and
Sadock, 2004). Children with PDD show a
number  of  associated  behavioral
disturbances including sleep disturbances
that are quantitavely and qualitatively
different from those exhibited by normal
children and those with other psychiatric
disorders (Patzold et al., 1998).

Despite the high prevalence of sleep
disturbances in children with PDD, only a
few polysomnographic studies in autistic
children are available in the literature
(Tanguay, 1976; Thermulai et al., 2002;
Sun et al., 2003) and the number of subjects
in each of these studies is small (8 to 17
patients). An even smaller number of
studies included polysomnography in
Asperger syndrome (Godbout et al., 2000;
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Tani et al., 2004) and no studies included
children with childhood disintegrative
disorder or PDD-NOS. Rett syndrome was
more extensively studied (Segawa and
Nomura, 1990, Espinar-Sierra et al., 1990,
Fujino and Hashimoto 1990; Segawa and
Nomura, 1992; Marcus et al., 1994;
Kohyama et al., 2001).

Our study aimed at describing sleep
patterns in a sample of Egyptian children
with pervasive developmental disorders.
Children were assessed by means of a
clinical history and CARS to diagnose their
PDD and detect its severity. Children Sleep
Habits Questionnaire was used to assess
sleep subjectively. The parents are
instructed to answer the questionnaire based
on the child’s sleep habits in the last week.
This allows evaluation of the child’s sleep
habits at home over a relatively long period
of time which could not be assessed by the
polysomnogram alone. It is also useful for
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evaluating events that do not occur every

day as nocturnal enuresis and other
parasomnias. This was followed by
objective sleep assessment by

polysomnography. This allowed studying
sleep architecture and verifying the data
obtained by the questionnaire.

Fifteen children (10 males and 5 females)
were chosen randomly from the Child
psychiatry out patient clinic of the institute
of psychiatry, Ain Shams University
Hospital. The male to female ratio in our
sample is consistent with various
epidemiological studies showing a higher
prevalence of autism in males (Fombonne,
1998). The relatively young mean age of
the patients (5.3 SD2.16) is well suited to
the aim of this study as sleep problems are
reported to be more common in younger
children (Patzold et al., 1998). Of the
children in this study 13 were diagnosed as
autistic disorder, one met the criteria for
childhood disintegrative disorder and one
was diagnosed as Rett syndrome.

Two of the children in our study had a
known associated medical condition. One
of the children had Fragile X syndrome and
the other West syndrome. Another child
had dysmorphic features and ambiguous
genitalia which are highly suggestive of a
chromosomal abnormality. Chromosomal
count was normal in this child but a more
detailed study for structural chromosomal
abnormalities was not available and these
can not be excluded. These findings reflect
the heterogeneous nature of autism and are
to be expected in any clinical sample. Both

fragile X and West syndrome were
previously  associated with sleep
abnormalities. For both our patients,

different sleep parameters were within one
standard deviation from that obtained for
the PDD group as a whole, and no specific

64

Current Psychiatry

features could be detected.

Mental sub-normality is a common
associated feature in PDD that has been
previously associated with disturbances in
sleep. Polysomnographic studies showed a
reduction of REM sleep percentage, a
prolonged latency of the first REM period,
a reduction of the number of REM cycles
and the presence of undifferentiated sleep in
mentally subnormal children. The lack of
high functioning autism in our sample, with
only one child with an IQ above 70, and the
small sample size made it impossible to
isolate the effect of mental retardation on
the results of our study.

Epilepsy, a common co-morbid condition in
patients with PDD, may also affect sleep
pattern. In this study, 43.3% of children
were reported to have epilepsy. Although
chronic epilepsy was previously reported to
cause disturbances in sleep architecture
(Shouse, 1994), most of the effect was
attributed to seizures occurring on the night
of the study. There is no generalized
agreement considering the influence of
seizures taking place prior to the night of
the study on the sleep pattern (Lopez
Gomez et al., 2004). Most of our patients
are well controlled and none of them had
any seizure in the month before the study,
thus the effect of epilepsy on sleep
architecture is expected to be minimal. Five
of our patients were on antiepileptic
medication on the time of the study
including valproate and carbamazepine, and
ACTH injections. Carbamazepine was
previously shown to decrease REM sleep as
well as the frequency and duration of
periods of wakefulness while sodium
valproate increases deep sleep in children
(Nicholoson, 1994). Most available studies
on the effects of antiepileptic medications
on sleep were carried on epileptic patients
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and it is not clear whither the effects of
these drugs are due to a primary effect on
sleep architecture or to suppression of
epileptic activity. All other drugs taken by
the patients were stopped at the night of
performing polysomnogram. However, the
chronic effects of medication or effects of
withdrawal of medications on sleep can not
be eliminated.

Children in our study were classified as
mildly autistic or moderately autistic by the
CARS. The lack of severely affected
patients is probably due to the small sample
size. The most commonly encountered
symptom was disturbance in verbal
communication (severely affected in 53.3%
and moderately affected in 33.3%). This
could be explained by the fact that delayed
language development is the most common
presenting feature of autism (Campbell and
Shay, 1995) and the most alarming to the
parents.

In previous studies parents reported a
variety of sleep disturbances in autistic
children, with disorders in initiation and
maintenance of sleep being the most
common. These manifested as extreme
sleep latencies, shortened sleep times and
frequent awakening (Thermulai et al.,
2002). However, most of the patients (60%)
in our study were reported to have within
normal sleep latencies by their parents and
26.7% reported a moderate increase in sleep
latency. The parents also reported that
93.3% had adequate sleep hours although
40% of the children woke up at least once
during the night. It is not clear whither the
differences between the results of our study
and previous reports reflect a true difference
in the pattern of symptoms, a cultural
difference in sleep habits or a difference in
parental report and reaction to their
children’s behavior.
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Sleep related anxiety was reported in 53%
of patients in our study and this showed no
correlation with severity of autism. Anxiety
is a prominent feature in many children
with autism and may contribute to sleep
problems (Richdale, 1999). The role of
anxiety was believed be more in older
children and those with a higher IQ
(Richdale and Prior, 1995) and in patients
with Asperger syndrome (Tani et al., 2004).
The result of our study indicates a high
level of anxiety even in younger children
with low 1Q.

Seven (43.3%) of the children in our study
were reported to have a paroxysmal event
during sleep by the parents. This is
consistent with a large study conducted by
Yu and Miles on 163 patients with autism
in which parasomnias occurred in 77.3% of
patients (Yu and Miles, 2002). In our study
three cases of sleep bruxism (20%), three
cases of nocturnal enuresis (20%), and four
cases (26.7%) of increased movements
during sleep were reported by the parents.
The polysomnogram showed a significant
increase in PLMS index in patients with
PDD compared to control.

Bruxism, or the intermittent grinding or
clenching of teeth during sleep is a common
phenomenon. Yu and Miles found bruxism
in 24.5% of patients with autism (Yu and
Miles, 2002) which is consistent with the
results of our study. The exact etiology of
bruxism is not known, however,
pharmacologic evidence suggests that the
central dopaminergic system may be
involved in the pathophysiology of sleep
bruxism. Recent studies indicate that
bruxism may represent a mild manifestation
of REM sleep behavior disorder (RBD).
This is particularly interesting in the light of
the recent detection of RBD, another
dopamine dependent disorder, in five
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children with autism and insomnia

(Thermulai, 2002).

Periodic limb movements are defined as
involuntary repetitive movements that occur
primarily during stage 1 and 2 sleep. Our
study has shown a significantly higher
PLMS index in children with PDD than the
control group. However, it was not elevated
enough to diagnose PLMS in any of these
children. Previous studies have also shown
an increased incidence of PLMS in children
with autism (Thermulai, 2002, Schreck,
2004). PLMS was previously associated
with ADHD and Sun et al reported PLMS
in a child with autism and comorbid ADHD
(Koherman and Carney, 2000; Sun et al.,
2003). Of the seven children with an
elevated PLMS index in our study, three
were reported by the parents to have
increased movements during sleep, but no
statistically ~significant association was
found between increased daytime activity
and PLMS index.

Although these problems appear as separate
items, sleep bruxism, PLMS and RBD are
all related to disturbed motor control during
sleep. This raises the probability of a
specific type of sleep related impairments in
CNS motor areas for children with autism
and mental retardation (Schreck and
Mulick, 2000). Other features that may
reflect abnormal motor control during sleep
were previously reported in children with
autism, including increased dispersed rapid
eye movements occurring out of bursts of
rapid eye movements, an increased amount
of muscle twitches as well as presence of
rapid eye movements during stages 1 and 2
of NREM sleep (Diomedi et al., 1999).

Bruxism may be related to hyper function
of dopamine, while PLMS may be related
to hypofunction  of  dopaminergic
neurotransmission (Montplaisir et al.,
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1994). Abnormalities in dopamine turnover
have been detected in patients with PDD

(Takahashi et al., 2001). A
hyperdopaminergic function of the CNS
might explain the hyperactivity and

stereotyped behavior in autism and the
response to dopamine receptor antagonists
as haloperidol (Kaplan and Sadock, 1998).
On the other hand, PET studies have
demonstrated low medial prefrontal
dopaminergic activity in some patients with
autism (Herring et al., 1999).

Nocturnal enuresis was found in three
(20%) of the children in our study. High
frequencies of nocturnal enuresis were
previously reported in children with PDD
(Yu and Miles, 2002; Sun et al., 2003). The
higher frequency of nocturnal enuresis in
children with PDD can thus be explained as
part of the general delay of development in
these children. The findings in our study are
consistent with this explanation as the three
enuretic ~ children  showed  delayed
developmental milestones.

Our study has shown a highly significant
decrease in sleep efficiency and increase in
night awakening in patients with PDD than
in the control group. This is in agreement
with most of the previous studies on autism
(Wiggs and Stores, 2004). Our study also
showed a highly significant decrease in
sleep efficiency and increase in arousal
index in patients with moderate autism than
those with mild autism, but no correlation
with 1Q. The correlation between these
parameters and the severity of autism may
reflect either a true worsening of the sleep
efficiency with more severe autism, or an

increased sensitivity of more severely
autistic children to the changes in
environment.

Sleep architecture showed prolonged stage
1 and 2 NREM sleep percentages and
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decreased REM sleep percentage as
compared to control. Changes in sleep
architecture were previously reported in
children with autism, but there are some
controversies in the results of different
studies.'™'® Sun et al found a decreased
REM percentage which is in agreement
with the results of our study.'® Unlike
findings of Elia et al and Diomedi et al,
there was no difference in REM density
between the patient and control group in our
study and no correlation between REM %
and IQ. The prolongation in stages 1 and 2
seen in our study has not been previously
reported (Diomedi et al., 1999; Elia et al.,
2000).

The establishment of a mature sleep wake
rhythm is a developmental phenomenon and
this could account for the greater prevalence

of sleep disorders in children with
developmental disabilities in general.
Significant sleep fragmentations,

manifested by frequent awakenings and
arousals were detected in children with
PDD in our study. Although hyperactivity
is a common symptom in autism, occurring
in 53.3% of patients in our study, sleep
patterns similar to those previously reported
in ADHD were not found. This probably
reflects the difference in the pathological
and biochemical nature of the two
disorders.

The results of our study thus confirm the
presence of sleep disturbances in children
with PDD. The study of sleep in children
with pervasive developmental disorders
may be rewarding in more than one way.
First, it helps the families deal with a
disturbing  symptom. Second, sleep
disturbances may  affect daytime
achievement. A recent study by Schreck
and co-workers (2004) has shown that sleep
problems predicted more intense symptoms

67

Current Psychiatry

of autism. In addition sleep problems have
been consistently shown to negatively
influence learning rate and cognitive
performance in typically developing
children and adults. Eliminating sleep
problems, whatever their cause may aid
these children achieve their full potential.
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