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ABSTRACT. Objectives. This study examines the
prevalence and developmental changes of parasomnias
and assesses gender differences, relationships between
parasomnias, and associations with anxiety and family
adversity using data collected during the course of a
longitudinal study of a representative sample of children
from Québec.

Method. The present analyses are based on results
available for 664 boys and 689 girls for whom mothers
have completed questions concerning demographics,
parasomnias, and anxiety level. For the prevalence and
developmental aspects of parasomnias, prospective data
were collected at annual intervals from 11 to 13 years old
and retrospective data for the period between ages 3 and
10 years were collected when the children were 10 years
old.

Results. Somniloquy, leg restlessness, and sleep brux-
ism are the most frequent parasomnias. More girls were
afflicted with leg restlessness, while enuresis and som-
niloquy were more common in boys. High anxiety scores
were found in children suffering from night terrors, som-
niloquy, leg restlessness, sleep bruxism, and body rock-
ing. Parasomnias were unrelated to the index of family
adversity.

Conclusions. Although sleepwalking, night terrors,
enuresis, and body rocking dramatically decreased dur-
ing childhood, somniloquy, leg restlessness, and sleep
bruxism were still highly prevalent at age 13 years, par-
alleling results found in adults. Sleepwalking, night ter-
rors, and somniloquy are conditions often found to-
gether. The only robust gender difference was for
enuresis. High anxiety scores in parasomnias are re-
ported for the first time in a large, controlled study.
Sociodemographic variables do not seem to play a major
role in the occurrence of parasomnias. Pediatrics 2000;
106:67–74; sleep disorders, parasomnias, epidemiology,
gender differences, anxiety, childhood, adolescence.

ABBREVIATIONS. RLS, restless legs syndrome; FAI, Family Ad-
versity Index.

“The parasomnias consist of clinical disor-
ders that are not abnormalities of the pro-
cesses responsible for sleep and awake

states per se but, rather, are undesirable physical
phenomena that occur predominantly during sleep.”1

Parasomnias in children include most commonly:
sleepwalking, night terrors, somniloquy, enuresis,
sleep bruxism, and body rocking. Besides insomnia
and frequent nocturnal awakenings, they are consid-
ered to be the most frequent sleep disorders of child-
hood.2 Because most parasomnias occur in otherwise
healthy children and often disappear in adolescence,
they are usually considered transient disruptive phe-
nomena rather than medical conditions. However,
when these nighttime events occur frequently, they
may impair sleep continuity and reduce the recuper-
ative value of sleep leading to daytime fatigue and
somnolence.

Somniloquy consists of talking during sleep. It is
the most frequent parasomnia and is often consid-
ered a universal experience. Reimão and Lefévre3

surveyed a representative sample of 2022 school-
aged children from 3 to 10 years old from the São
Paulo region. They noted that approximately one
half of the children presented somniloquy at least
once a year, and that ,10% of the sample presented
somniloquy every night. “Sleepwalking consists of a
series of complex behaviors that are initiated during
slow-wave sleep and result in walking during
sleep.”1 Motor behaviors can range from sitting up in
bed to an apparent frantic attempt to escape. Klack-
enberg4 studied a representative sample of 212 Swed-
ish children 6 to 16 years old, and found that the
greatest prevalence of sleepwalking was 16.7% at age
12 years. Night terrors (also called pavor nocturnus)
are best described as arousal responses occurring
early during the night and are associated with the
feeling of fear, a loud piercing scream, and an auto-
nomic activation manifested by tachycardia and su-
dation. Vela-Bueno et al5 studied 487 schoolchildren
from Madrid representative of different socioeco-
nomic groups. They reported that 6.2% of the chil-
dren from 6 to 12 years of age presented at least 1
night terror episode per year.

Enuresis or bedwetting is characterized by the
presence of involuntary micturition during sleep in
individuals with normal waking bladder control. En-
uresis is diagnosed as an abnormal condition when
persistent bedwetting occurs after 5 years old. It is
generally accepted that nocturnal enuresis occurs in
30% of 4-year-olds, 10% of 6-year-olds, 5% of 10-
year-olds, and 3% of 12-year-olds.6–13 Finally, there
are 2 parasomnias characterized by repetitive motor
activity occurring during sleep. “Sleep bruxism is a
stereotyped movement disorder characterized by
grinding or clenching of the teeth during sleep.”1 It is
often associated with tooth wear and/or temporal
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‡Groupe de Recherche en Inadaptation Psychosociale Chez l’Enfant; and
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montjacq@crhsc.umontreal.ca
PEDIATRICS (ISSN 0031 4005). Copyright © 2000 by the American Acad-
emy of Pediatrics.

PEDIATRICS Vol. 106 No. 1 July 2000 67



mandibular pain. Reding et al14 reported that 15.1%
of 1157 university students had a history of bruxism
between 3 and 17 years of age. Nocturnal body rock-
ing represents rhythmic movements of the axial mus-
cles in the back and forth or right and left motion
occurring mostly during the transition from wake-
fulness to sleep. Sallustro and Atwell15 reported that
19.1% of 483 children from 3 months to 6 years old
seen for their regular medical examination were
body rockers.

In the present study, leg restlessness at bedtime
was also included as a parasomnia. The definition
used here was derived from the clinical assessment
of restless legs syndrome (RLS) in adult populations,
because there are no specific criteria for RLS in chil-
dren.16 The presence of leg restlessness at bedtime is
the major clinical characteristic of RLS. The final
diagnosis of this condition also includes the worsen-
ing of symptoms at rest with at least temporary relief
by activity and the worsening of symptoms at bed-
time or during the night.17 RLS is currently consid-
ered a parasomnia of adulthood, but there is increas-
ing evidence that it also occurs in children. Two
recent studies18,19 on adult RLS patients showed that
symptoms first appeared before 10 years old in 13.5%
and 18% of all cases, respectively. There is no avail-
able data in the literature on the prevalence of leg
restlessness at bedtime during childhood and pread-
olescence.

The occurrence of parasomnias has been reported
to increase with anxiety.20 As determined by Ror-
schach tests, children suffering from sleepwalking
have more inhibited aggression and a more devel-
oped mental defense against anxiety.4 In a clinical
study, adult patients with night terrors had signifi-
cantly higher anxiety scores on the Crown-Crisp ex-
periential index, compared with a normal popula-
tion.21 According to Rosen et al,22 children with night
terrors may be reacting partly to significant life
events over which they have little control, such as
separation, divorce, parental discord, or family
moves. Finally, numerous studies have shown that
family disruption, low parental education, or low
social class are positively associated with the pres-
ence of parasomnias, especially to enuresis.6,13,23–26

There have been many studies on the prevalence
of a single parasomnia in large samples of randomly
selected normal children, but this is the first study to
evaluate simultaneously the prevalence of the most
frequent parasomnias in a large, randomly stratified
sample of normal children with the same methods of
investigation. The major aims of this study were: 1)
to document the prevalence and developmental as-
pects of the most frequent parasomnias in the same
children between 3 and 13 years of age, and 2) to
assess gender differences, relationships between
parasomnias, and associations with anxiety and fam-
ily adversity in 11-year-old children.

METHODS

Subjects
Subjects were drawn from a longitudinal study of children

from 6 to 16 years old.27–29 This survey constitutes a randomly
stratified, proportional sample of 2000 children selected from

French-language school boards to be representative of all 11 ad-
ministrative regions of Québec and of both urban and rural set-
tings. The present analyses are based on results available for 1353
subjects (664 boys and 689 girls) for whom mothers had completed
questions concerning demographics, parasomnias, and anxiety
level. The remaining 647 subjects were not significantly different
from the participants in this study in terms of gender distribution;
geographical location; and fathers’ socioeconomic status, profes-
sion, and age at the birth of the child. This study was approved by
the review board for human subjects of the Université de Mon-
tréal.

Instruments and Procedures

Parasomnias
In the fifth year of the longitudinal study, children were 10

years old. Retrospective questions about the presence of each
parasomnia, ie, sleepwalking, night terrors, somniloquy, enuresis,
bruxism, and body rocking were added to the annual question-
naire administered to mothers and intended to cover the period
between 3 and 10 years of age. At ages 11, 12, and 13 years,
mothers were asked about the presence of those parasomnias and
also about the presence of leg restlessness at bedtime during the
previous year. Age of onset was defined as the age when a given
parasomnia was first reported (3–10, 11, 12, or 13 years old), and
age of disappearance was defined as the last time the parasomnia
was reported. They had to specify the frequency of each parasom-
nia on a 4-level scale (frequently, sometimes, seldom, or never).
Nonnumerical frequency categories were used to assess childhood
parasomnias, because it is difficult to obtain exact frequencies,
especially for the retrospective questions. All parasomnias were
dichotomized by the pairing of choices never/seldom (scored 0)
and sometimes/frequently (scored 1).

Anxiety Scale
At age 11 years, child behaviors were rated by the mother using

the Social Behavior Questionnaire.30 The mother indicated on a
3-unit scale whether each brief description frequently applied,
occasionally applied, or never applied to the behavior of the child.
Anxiety was measured with 6 items (a 5 .67 for girls and a 5 .65
for boys): 1) worried, worried about many things; 2) tends to do
things on his own, solitary; 3) unhappy or distressed; 4) tends to
be fearful or afraid of new things or new situations; 5) easily cries;
and 6) stares into space. The anxiety score derived from these 6
items can vary from 0 to 12.31 The scale was originally created by
Rutter32 and adapted by Behar and Stringfield,33 and Tremblay et
al.30 It has been shown to correlate with cardiovascular reactivity,34

and to be quite stable from school entry to early adolescence.35

Family Adversity Index (FAI)
The FAI was also completed at 11 years of age. It is a composite

measure, ranging between 0 and 1 (higher scores indicating
greater disadvantage). It was computed from information pro-
vided by mothers pertaining to family structure, parental occupa-
tion, parental education level, and parental age at birth of the
child. The scale was created by Tremblay et al30 and used in a
number of longitudinal studies. It has been shown to be associated
with cardiovascular reactivity36 and to predict problem behaviors
during childhood and adolescence.29,37

Statistical Analyses
To study the prevalence and developmental aspects of para-

somnias, the analysis was limited to subjects for whom data for a
given parasomnia at 11, 12, and 13 years of age and retrospective
data (3–10 years of age) were all available. A complete set of data
were obtained for sleepwalking (n 5 840), night terrors (n 5 860),
somniloquy (n 5 787), enuresis (n 5 870), bruxism (n 5 712), and
body rocking (n 5 843). No retrospective data were available for
leg restlessness (n 5 967). For ages 11 to 13 years inclusively, the
Cochran Q test was used to assess the variation in the prevalence
of each parasomnia as a function of age; subsequently, a McNemar
test was used for posthoc comparisons to specify at what age
changes occurred, if any. Bonferroni’s corrections were applied to
the posthoc comparisons (Table 1) to take into account the number
of comparisons (n 5 6) for each parasomnia. Retrospective data
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are reported but were not considered for statistical comparisons,
because they covered a large age range (3–10 years).

Data for age 11 years from 1353 subjects (664 boys and 689 girls)
were used to: 1) study the association between parasomnias; 2)
assess gender differences; and 3) evaluate the difference between
parasomniacs and nonparasomniacs on anxiety scores (n 5 1337)
and on the FAI (n 5 1288). Pearson x2 tests were used to evaluate
gender differences for each parasomnia. Contingency coefficients
were used to characterize the strength of the association between
2 parasomnias. Student’s t tests for independent samples were
used to compare anxiety scores and FAI for subjects afflicted or
not afflicted with each of the parasomnias. Bonferroni’s correc-
tions were applied to both sets of comparisons (n 5 7). We used
Statistica for Windows (Statsoft, Inc, Tulsa, OK) for statistical
analyses.

RESULTS

Developmental Aspects: Prevalence and Ages of Onset
and of Disappearance

Table 1 presents the prevalence of parasomnias
when children were 3 to 10 years old (retrospective
data) and later, when they were 11, 12, and 13 years
old (prospective data). In young children (3–10 years
old), the most frequent parasomnias were somnilo-
quy and bruxism and the least frequent was sleep-
walking. In older children (13 years old), the most
frequent parasomnias were somniloquy and leg rest-
lessness and the least frequent were sleepwalking,
night terrors, enuresis, and body rocking. Cochran Q
tests revealed significant age effects in the prevalence
of sleepwalking, night terrors, enuresis, and sleep
bruxism between ages 11 and 13 years. Posthoc com-
parisons revealed that the prevalence of sleepwalk-
ing was significantly lower at age 13 years, compared
with ages 11 (P , .001) and 12 (P , .001) years. Night
terrors were significantly less frequent in children 13
years old, compared with children 11 years old (P ,
.001). There were significantly fewer bruxers in chil-
dren 13 years old (P , .001) than in children 11 years

old. Finally, there were significantly fewer enuretics
at age 13 years than at ages 11 (P , .001) and 12 (P ,
.01) years, respectively.

Table 2 presents the ages of onset and of disap-
pearance for each parasomnia. The total n of each
column represents the number of children afflicted
with that particular parasomnia at 1 time or another
(Table 1). For most parasomniacs, symptoms first
appeared between ages 3 and 10 years. Night terrors,
enuresis, and body rocking had mostly disappeared
by age 10 years, whereas sleepwalking and bruxism
decreased rather gradually and were still persisting
at age 13 years in 24.1% of sleepwalkers and 33.0% of
bruxers, respectively. The prevalence of leg restless-
ness is relatively stable from ages 11 to 13 years.
However, a large number of new cases and of dis-
appearance at ages 11, 12, and 13 years suggests a
great variability in the expression of this symptom at
these ages. At age 13 years, somniloquy was still
persisting in 52.6% of somniloquists.

Gender Differences, Relationships Between
Parasomnias, and Associations With Anxiety and
Family Adversity (at Age 11 Years)

Pearson x2 tests revealed statistically significant
gender differences for leg restlessness (P , .05), en-
uresis (P , .001), and somniloquy (P , .05). Signifi-
cantly more girls than boys had leg restlessness at
age 11 years (56.8% vs 43.2%). Conversely, there
were nearly 3 times more enuretics boys (73.9%) than
girls (26.1%), and more boys (53.3% vs 46.7%) were
somniloquists. No significant gender differences
were found for the prevalence of sleepwalking, night
terrors, sleep bruxism, and body rocking.

Contingency coefficients represent the strength of
the associations between parasomnias. The only sig-

TABLE 1. Prevalence of Parasomnias at Various Ages in the Same Children

Age
(in Years)

Sleepwalking
n 5 840

Night Terrors
n 5 860

Somniloquy
n 5 787

Leg Restlessness
n 5 967

Enuresis
n 5 870

Sleep Bruxism
n 5 712

Body Rocking
n 5 843

3–10 77 (9.2%) 126 (14.7%) 292 (37.1%) — 134 (15.4%) 137 (19.2%) 129 (15.3%)
11 59 (7.0%) 33 (3.8%) 256 (32.5%) 182 (18.8%) 33 (3.8%) 98 (13.8%) 26 (3.1%)
12 57 (6.8%) 20 (2.3%) 237 (30.1%) 154 (15.9%) 20 (2.3%) 80 (11.2%) 27 (3.2%)
13 28 (3.3%) 10 (1.2%) 230 (29.2%) 170 (17.6%) 17 (2.0%) 66 (9.3%) 25 (3.0%)

Overall 116 (13.8%) 149 (17.3%) 437 (55.5%) 307 (31.7%) 137 (15.7%) 200 (28.1%) 145 (17.2%)
P value* ,.001 ,.001 NS NS ,.001 ,.001 NS

NS indicates not significant.
* Cochran Q test (for ages 11–13 years inclusively).

TABLE 2. Development Aspects: Ages of Onset and of Disappearance for Children Afflicted With a Parasomnia

Age
(in Years)

Sleepwalking
n 5 116

Night Terrors
n 5 149

Somniloquy
n 5 437

Leg Restlessness
n 5 307

Enuresis
n 5 137

Sleep Bruxism
n 5 200

Body Rocking
n 5 145

Onset
3–10 77 (66.4%) 126 (84.6%) 292 (66.8%) — 134 (97.8%) 137 (68.5%) 129 (89.0%)
11 20 (17.2%) 14 (9.4%) 65 (14.9%) 182 (59.3%) 3 (2.2%) 30 (15.0%) 6 (4.1%)
12 15 (12.9%) 6 (4.0%) 43 (9.8%) 61 (19.9%) 0% 23 (11.5%) 8 (5.5%)
13 4 (3.5%) 3 (2.0%) 37 (8.5%) 64 (20.9%) 0% 10 (5.0%) 2 (1.4%)

Disappearance
3–10 27 (23.8%) 100 (67.1%) 56 (12.8%) — 103 (75.2%) 57 (28.5%) 103 (71.0%)
11 21 (18.1%) 22 (14.8%) 71 (16.3%) 61 (19.9%) 13 (9.5%) 32 (16.0%) 8 (5.5%)
12 40 (34.5%) 17 (11.4%) 80 (18.3%) 76 (24.8%) 4 (2.9%) 45 (22.5%) 9 (6.2%)

Persisting 28 (24.1%) 10 (6.7%) 230 (52.6%) 170 (55.4%) 17 (12.4%) 66 (33.0%) 25 (17.2%)

For each parasomnia, the total percentage of cases for ages of onset and of disappearance equals 100% (of note is that a parasomnia may
alternatively disappear and reappear). Children for whom mothers reported a parasomnia at age 13 years are defined as persisting cases.
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nificant associations were for sleepwalking and som-
niloquy (.26), sleepwalking and night terrors (.21),
somniloquy and night terrors (.18), and somniloquy
and sleep bruxism (.11). At age 11 years, 81% percent
of sleepwalkers talked in their sleep, while 16% of
somniloquists also walked during their sleep. Seven-
teen percent of sleepwalkers suffered from night ter-
rors, while 36.0% of night terrors sufferers had sleep-
walking episodes. Seven percent of somniloquists
suffered from night terrors, while 80% of night ter-
rors sufferers also reported somniloquy. Fourteen
children, 1.0% of the total sample, simultaneously
reported sleepwalking, somniloquy, and night ter-
rors. Finally, 19.8% of somniloquists were bruxers,
while 44.4% of bruxers were somniloquists. At age 11
years, leg restlessness, body rocking, and enuresis
were not significantly associated with each other or
with any other parasomnia.

Comparisons of parasomniacs and nonparasomni-
acs on anxiety scores and FAI at age 11 years are
presented in Table 3. Children suffering from night
terrors, somniloquy, leg restlessness, sleep bruxism,
or body rocking had significantly higher anxiety
scores than did children without these disorders.
Sleepwalking or enuresis was not associated with
significantly higher anxiety scores. The FAI was not
significantly different for children afflicted or not
afflicted with any of the 7 parasomnias studied.

DISCUSSION

Prevalence of Parasomnias
Results obtained in the present study showed that

parasomnias represent a group of sleep disorders
that are highly prevalent between the ages of 3 and
13 years. Indeed, 78% of all children studied had at
least 1 childhood parasomnia.

Sleepwalking
For sleepwalking, the overall prevalence found in

the present study was similar to that previously re-
ported.4,24,38,39 As also noted in previous studies,24,40,41

it was found that sleepwalking commonly begins in
childhood and less frequently in adolescence. In ad-
dition, in most cases, the condition is outgrown be-
fore the age of 10 years. Nevertheless, at age 13 years,
sleepwalking was still persisting in 24.1% of sleep-
walkers (3.3% of the total sample). Sleepwalking and
night terrors were originally reported to be more
frequent in boys than in girls20,42,43; however, these
studies were based on clinical impressions rather
than on epidemiologic data. No significant gender
differences were seen for either sleepwalking or
night terrors in the present study, as also found in
numerous previous studies.4,5,24,25,38,39,44–47

Night Terrors
There are major discrepancies in the literature with

regards to the prevalence of night terrors.4,5,25,38,39,44,48,49

Prevalence studies of night terrors are difficult to
compare, not only because of the differences in sam-
pling methods, but primarily because of differences
in defining night terrors. The prevalence of night
terrors should be interpreted with caution because
nightmares may at times be confounded with night
terrors, especially for the retrospective data (ages
3–10 years). The overall prevalence found in the
present study (17.3%) clearly demonstrates that night
terrors are a highly prevalent parasomnia of chil-
dren. Contrary to sleepwalking, night terrors are dra-
matic and more likely to be detected and accurately
reported by parents.45,50 At age 13 years, night terrors
were still persisting in 6.7% (1.2% of the total sample)
of night terrors sufferers. This is lower than the esti-
mate made by DiMario and Emery50 who found that
night terrors persisted into adolescence in 36% of
their cases. However, their estimate comes from a
cohort of children referred to a pediatric clinic for
sleep disturbances and represents a particular sub-
group of children, whereas our sample is more rep-
resentative of the general population.

Somniloquy
Somniloquy is a common condition in both chil-

dren and adults.51 It is apparently so widespread that
it is difficult to find individuals in college popula-
tions who have never talked during their sleep.52 The
overall prevalence found in the present study for
children ages 3 to 13 years (55.5%) was similar to that
reported by others.3,38 Although Adair and Bauch-
ner42 reported that somniloquy was more prevalent
in children ages 4 to 5 years, 2 studies have found no
effect of age on the prevalence of somniloquy.3,38

Results of the present study showed no significant
age effect between the ages of 11 and 13 years. In a
recent epidemiologic study of 4866 normal adults of
the United Kingdom, somniloquy was reported by
24.0% of the sample.53 Therefore, the slight progres-
sive decrease reported in our study (from 37.1% be-
tween 3 and 10 years of age to 29.2% at 13 years of
age) is concordant with the latter prevalence found

TABLE 3. Mean Anxiety Scores and Family FAI (at Age 11
Years)

Parasomniacs Nonparasomniacs P*
Value

n Mean
(6SD)

n Mean
(6SD)

Sleepwalking
Anxiety 82 3.8 (62.3) 1256 3.3 (62.2) NS
FAI 76 .28 (6.25) 1212 .28 (6.25) NS

Night terrors
Anxiety 39 5.0 (62.3) 1299 3.3 (62.2) ,.001
FAI 37 .24 (6.21) 1251 .28 (6.25) NS

Somniloquy
Anxiety 419 3.7 (62.2) 919 3.2 (62.2) ,.01
FAI 408 .28 (6.25) 880 .27 (6.25) NS

Leg restlessness
Anxiety 242 4.0 (62.3) 1096 3.2 (62.2) ,.001
FAI 231 .29 (6.26) 1057 .27 (6.25) NS

Enuresis
Anxiety 45 3.4 (62.2) 1293 3.4 (62.2) NS
FAI 43 .27 (6.23) 1245 .28 (6.25) NS

Sleep bruxism
Anxiety 186 3.9 (62.4) 1152 3.3 (62.2) ,.01
FAI 179 .26 (6.25) 1109 .28 (6.25) NS

Body rocking
Anxiety 42 4.3 (62.5) 1296 3.3 (62.2) ,.05
FAI 40 .28 (6.25) 1248 .28t(6.25) NS

SD indicates standard deviation; NS, not significant.
* Student’s t test for independent samples.
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in adults. We have no simple explanation for the
slightly higher prevalence of somniloquy in males.

The present study confirms results from epidemi-
ologic studies in children38,45,48,50,54 concerning an as-
sociation between sleepwalking, night terrors, and
somniloquy. A predisposition to awake confused out
of deep slow wave sleep likely puts a child at risk for
developing both sleepwalking and night terrors and
may explain the common cooccurrence of these para-
somnias. Confusional arousals may be, in turn, asso-
ciated with vocalizations identified by the mother as
somniloquy.

Leg Restlessness
RLS is usually considered a disorder of middle-

aged or elderly people. However, cases of RLS have
been reported in children.16 In the present study,
31.7% of children were identified as having leg rest-
lessness at bedtime between ages 11 and 13 years.
The prevalence found for 13-year-olds is concordant
with a large epidemiologic study that was previously
conducted across Canada, where the prevalence was
found to be 9% for subjects in their 20s, with a
progressive increase thereafter.55 Interestingly, only
6.1% of the sample were identified as having leg
restlessness for 3 consecutive years. The presence of
leg restlessness at bedtime is highly suggestive of a
diagnosis of the RLS, although there was no question
in this survey about the worsening of symptoms at
rest and the worsening of symptoms in the evening
or during the night. However, it should be stressed
that in a recent study, Picchietti and coworkers56

noted that only a small proportion of children with
RLS present the International RLS Study Group cri-
teria17; therefore, these criteria should not be consid-
ered mandatory for the diagnosis in this population.
It may be surprising that in a large portion of chil-
dren reporting leg restlessness, symptoms disap-
peared later on during the survey. This finding is
actually common in RLS. It has been known since the
early description by Ekbom57 that, in the early stages
of this condition, symptoms may disappear for sev-
eral months or even for years and reappear suddenly
without any explanation for either the sudden remis-
sion or reoccurrence of the symptomatology.

A gender difference was found for leg restlessness,
with more females afflicted with this condition.
There are no data in the literature for leg restlessness
at bedtime in children, but a similar sex difference
has been noted in adults.55 In adults, it has been
suggested58 that the higher prevalence for women
may be explained by the association of leg restless-
ness with menstruation, pregnancy, and/or meno-
pause. Results of the present study showing a dif-
ference favoring females in prepubertal children
suggest that these hormonal changes taking place
at specific times in the adult life do not entirely
explain the gender difference seen in this condi-
tion. Leg restlessness at bedtime was not found to
be associated with any other parasomnia.

Enuresis
In the present study, no differentiation was made

between primary and secondary enuresis and be-

tween children with or without abnormal bladder
control while awake. However, our overall preva-
lence (15.7%) is consistent with results of other stud-
ies showing frequencies between 11% and
18.9%.8,12,13,23,59,60 Prevalence rates found in this longi-
tudinal study of children 11, 12, and 13 years old
(between 2.0% and 4.0%) are also similar to those
reported in other longitudinal studies.7,9,11 When we
considered all enuretic children for whom the data
were available from ages 3 to 13 years, we found that
;88% of all enuretic children had outgrown this
condition by 13 years old. The prevalence rate found
at age 13 years (2.0%) is similar to the prevalence rate
of 1.5% to 3.0% found in an adult population.61 The
present results confirm the well-established gender
difference in enuresis, with more males being af-
fected.8,23,26,59,60,62 Enuresis has previously been
found to be associated with sleepwalking in naval
recruits.63 Klackenberg54 also found a significant co-
variation between sleepwalking and enuresis be-
tween ages 4 and 16 years. However, he noted that
the 2 conditions rarely coincide in time, and sleep-
walking becomes more evident after bladder control
is achieved. In the present study, no association was
found between enuresis and any other parasomnia,
including sleepwalking.

Bruxism
Results of the present study showed a high prev-

alence of sleep bruxism in children and a progressive
decrease with age during childhood and preadoles-
cence. These results are in agreement with those
previously published.14,38,39 At age 13 years, the prev-
alence was 9.2%, which is comparable to results ob-
tained in young adults.55 This latter epidemiologic
study also reported a progressive decrease in the
prevalence of bruxism from young adulthood to old
age.55 As found in previous studies of sleep brux-
ism14,38,54,64,65 or body rocking,15,66,67 no gender differ-
ences were found for these conditions in this study.
There has been no previous study of the association
between sleep bruxism and other parasomnias in a
large population of randomly selected children.
Questionnaire studies have reported an association
among sleep bruxism, somniloquy, and enuresis in
children68 and between sleep bruxism and leg rest-
lessness in adults.69 In the present study, a significant
association was found only between sleep bruxism
and somniloquy, and indeed, nearly 20% of all som-
niloquists were reported to grind their teeth during
sleep. It should be stressed that both conditions in-
volve orofacial muscles.

Body Rocking
Body rocking is a disorder of early childhood and

disappears in ;70% of the cases by age 10 years.
However, 17% of body rockers still performed their
rhythmical activity at age 13 years. Few cases of body
rocking have been reported in adults,70 and, in most
of these cases, the condition was already present
during childhood. As for leg restlessness, body rock-
ing was not found to be associated with any other
parasomnia.
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Influence of Social Factors and Psychological Factors
It was suggested that social factors, such as family

structure or socioeconomic status, may play a role in
the presence of behavioral problems in children in
the awake state.71,72 In the present study, we looked
at the relationship between family adversity and all
parasomnias at age 11 years. The FAI, including
family structure, parental occupation, parental edu-
cation level, and parental age at the birth of the child,
was not significantly correlated with the presence of
any of the parasomnias. As in previous studies,4,15,38,39

no correlations were found between sociodemo-
graphic variables and sleepwalking, night terrors,
somniloquy, leg restlessness, sleep bruxism, or body
rocking.

There are controversies in the literature regarding
the contribution of social factors to the cause of
enuresis. It is widely believed that enuresis is a
multicausal condition involving genetic, organic,
developmental, and psychosocial factors. Rutter et
al73 suggested that these associations might be sec-
ondary to some other factors like differences in the
frequency of stressful events or of disruptive life
experiences. Gross and Dornbusch23 found that so-
cial class was related to enuresis at all ages from 6
through 17 years, and for both sexes. Many other
studies have shown a positive association between
the presence of nocturnal enuresis and family dis-
ruption, low parental education, or low social
class.6,13,26,74 In the present study, as in several other
studies,38,39,75–77 no such association was found. Gross
and Dornbusch23 argued that a greater understand-
ing of the cause of enuresis necessitates specific in-
formation about individual development and the
corresponding social stress.

Adult parasomnias are often associated with psy-
chopathology, whereas childhood parasomnias are
primarily related to genetic and developmental fac-
tors.40–45 However, psychological factors have also
been related to sleep problems in children and ado-
lescents.46,78–80

In the present study, the association between high
anxiety scores and the presence of each parasomnia
was examined. High anxiety levels were previously
reported in adults with night terrors21,81 or brux-
ism.82–84 Anxiety has also been associated with night
terrors85 and body rocking86 in children, but only
from clinical reports. Overall, we found significant
associations between anxiety level and all parasom-
nias studied, except for sleepwalking and enuresis.
Anxiety has been previously associated with sleep-
walking.4,44 In the present study, the significant dif-
ference between sleepwalkers and nonsleepwalkers
on anxiety score disappeared after Bonferroni’s cor-
rection was applied. In contrast, the present results
on anxiety level in enuretic children are in contradic-
tion with those of Fergusson and Horwood.11 This
difference might be explained by the source of the
behavioral measures that composed the anxiety
scale; theirs were provided by the mother, the
teacher, and the child himself, whereas in the present
study, the rating was done exclusively by the
mother.

CONCLUSION
Parasomnias are highly prevalent in children be-

tween the ages of 3 and 13 years. Although night
terrors and enuresis decrease markedly by adoles-
cence, sleepwalking and body rocking persist in a
considerable number of cases at 13 years of age. The
high prevalence rates of somniloquy, leg restlessness,
and sleep bruxism during childhood also decrease
(albeit less dramatically) to draw near, at age 13
years, the substantial prevalence found in adults. The
only robust gender difference is for enuresis. Results
of the associations between parasomnias suggest that
some conditions are strongly associated with each
other, such as sleepwalking, night terrors, and som-
niloquy, and may represent 1 type of parasomnias,
whereas leg restlessness, body rocking, sleep brux-
ism, and enuresis would each represent unrelated
clinical entities without specific association to any
sleep stage. The present study confirms the presence
of high anxiety levels in children suffering from
night terrors and body rocking and reports it for the
first time in children afflicted with somniloquy, leg
restlessness, and bruxism in a large, controlled epi-
demiologic study. Based on the present results, so-
ciodemographic variables do not seem to play a ma-
jor role in the occurrence of parasomnias.
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Fréchette and Muriel Rorive for technical assistance; and Domin-
ique Petit, PhD, for manuscript revision.

REFERENCES
1. American Sleep Disorders Association. International Classification of Sleep

Disorders, Revised: Diagnostic and Coding Manual. Rochester, MN: Amer-
ican Sleep Disorders Association; 1997

2. Dollinger SJ. Childhood sleep disturbances. Adv Clin Child Psychol.
1985;9:279–332
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WHO WILL RID US OF THESE MEDDLING MANAGERS?

Doctors are intelligent people, who have generally worked hard . . . [but] they
are being treated as if they were criminally inclined and stupid into the bargain, in
need of superior wisdom of the government to keep them in order.
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