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Sleep Disorders in Preschoolers: Prevalence and Comorbidity
with Psychiatric Symptoms
Silje Steinsbekk, PhD,*† Turid S. Berg-Nielsen, PhD,‡ Lars Wichstrøm, PhD*§

ABSTRACT: Objectives: This study provide data on the prevalence of diagnosable sleep disorders in pre-
schoolers and examined the relationship between specific sleep disorders and a range of DSM-4–defined
psychiatric symptoms. Methods: All children born in 2003 or 2004 in Trondheim, Norway, who attended
regular community health checkups for 4 year olds were asked to participate (97.2% attendance; 82.0%
consent rate, N 5 2475). A screen-stratified subsample of 1250 children was recruited to participate in an
additional comprehensive study that included a structured diagnostic interview (the Preschool-Age Psychi-
atric Assessment). Nine hundred ninety-five parents (79.6%) completed the interview. Results: The estimated
sleep disorder rate was 19.2%. Rates of specific disorders were as follows: primary insomnia (16.6%), pri-
mary hypersomnia (0.8%), nightmare disorder (2.2%), and sleepwalking disorder (0.7%). When adjusted for
a range of common psychiatric symptoms, primary insomnia was specifically related to symptoms of
depression, generalized anxiety disorder, separation anxiety, and specific phobia. When sleep problems were
excluded as a symptom of depression, the association between depression and primary insomnia was no
longer significant. Nightmare disorder was significantly related to generalized anxiety disorder. Conclusions:
This first study of the prevalence and comorbidity of diagnosable sleep disorders in preschoolers indicates
that primary insomnia is common in young children, whereas other sleep disorders are rare. Sleep disorders
are related to psychiatric symptoms, particularly symptoms of anxiety disorders.

(J Dev Behav Pediatr 0:1–9, 2013) Index terms: sleep disorders, insomnia, psychiatric disorders, anxiety, depression.

A large body of research has found that sleep prob-
lems are prevalent in childhood, with rates ranging from
20% to 40%.1,2 However, diagnosable dyssomnias (e.g.,
insomnia and hypersomnia) and parasomnias (e.g.,
nightmare disorder and sleepwalking) have received far
less attention. Meltzer et al3 examined the prevalence of
sleep disorders diagnosed by primary care pediatricians
and reported rates that ranged from 0.004% (hyper-
somnia) to 0.05% (parasomnia). Petit et al4 found dys-
somnias and parasomnias to be prevalent in 9.2% to
84.4% of the subjects in a large preschool sample, but
these numbers are not based on DSM-4– or ICD-10–
defined sleep disorders. Regarding older children, to the
best of our knowledge, only 2 population studies have
examined diagnostically defined sleep disorders, both

based on adolescent samples.5,6 Because sleep problems
have different presentations and rates at different ages,4,6

the rate of sleep disorders will probably also differ
according to age. Sleep problems seem to be quite
common during preschool years,4 but no study has
examined the prevalence of diagnosable sleep disorders
in the general population of preschoolers. Therefore, the
first aim of this study was to provide these prevalence
data by examining a large community sample of children
using a state-of-the art diagnostic interview.

Although the relationship between sleep and mental
health problems in children has received considerable
attention,7,8 no study has examined the comorbidity of
diagnostically defined sleep disorders and mental health
problems in younger children. Sleep problems, however,
in older children are associated with impaired cognitive
performance,9 medical health problems,10 and a number
of psychiatric disorders such as anxiety,11 depression,8

and attention-deficit hyperactivity disorder (ADHD).12

The comorbidity of psychiatric symptomatology and
sleep problems may result in a more negative course of
development and greater impairment compared with
sleep disorders without such comorbidity,13,14 and
treatment of sleep problems has been shown to posi-
tively influence behavioral problems.15 Understanding
the co-occurrence of difficulties is also necessary to
recognize developmental trajectories and aid researchers
and clinicians in identifying, preventing, and treating
sleep problems.7 A few studies have examined the
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association between sleep problems and behavioral
problems in young children,16,17 but this research
explored broad categories of mental health difficulties
using scale scores rather than specific psychiatric
symptoms. One exception is the study by Willoughby
et al,18 who examined the association between ADHD
symptomatology and parent-reported symptoms of sleep
problems in a pediatric preschool sample. They found
that, although there was an association between ADHD
and sleep problems, it was not significant after adjusting
for additional psychiatric symptoms. However, symp-
toms of sleep problems do not necessarily translate into
diagnostically defined sleep disorders. Moreover, because
studies of older children7,12 and adults19 show that
specific sleep problems are associated with specific
behavioral and emotional problems, it is reasonable to
assume that specific sleep disorders might also be related
to specific psychiatric symptoms in preschoolers. There-
fore, we seek to extend the research by Willoughby et al18

by examining the co-occurrence of specific dyssomnias
(primary insomnia and hypersomnia) and parasomnias
(nightmare and sleepwalking), in addition to the DSM-4–
defined symptoms of the most prevalent psychiatric dis-
orders among a large community sample of preschoolers.
Thus, this study addresses 2 important gaps in pediatric
sleep research: the lack of data concerning the prevalence
of diagnostically defined sleep disorders in preschoolers
and the comorbidity between symptoms of specific sleep
disorders and psychiatric symptoms.

METHODS
Participants and Recruitment

All children born in 2003 or 2004 whose parents lived
in Trondheim, Norway, were invited to participate in
the Trondheim Early Secure Study. A letter of invitation
together with the Strengths and Difficulties Question-

naire (SDQ) 4-16 version20 was sent to their homes. The
parents brought in the completed SDQ when attending
the scheduled health checkup for 4 year olds. A flow-
chart describing recruitment procedure and participa-
tion rates is depicted in Figure 1.

The sample can be defined as a community sample,
because almost everyone who was eligible for the study
appeared at the city’s well-child clinics. Because mental
health problems are expected to be rare among pre-
schoolers and because diagnostic interviews are time
consuming and costly, a 2-stage sampling design with
screening (screen-stratified sampling) was adopted,
which is more cost effective and provides more precise
estimates than unstratified random sampling.21 The SDQ
was used to screen children for mental health prob-
lems.22 The SDQ symptom scale scores (i.e., emotional
symptoms, conduct problems, hyperactivity/inattention,
and peer relationship problems) were divided into 4
strata using cutoff ranges of 0 to 4, 5 to 8, 9 to 11, and 12
to 40. Using a random number generator, 38.1%, 49.1%,
71.4%, and 89.2% children in strata 1 to 4, respectively,
were selected to participate in the data collection. To
oversample for mental health problems, these defined
proportions of parents in each stratum were drawn to
participate in a structured diagnostic interview.23

We interviewed 995 (79.5%) parents of the 1250
invited to participate. Characteristics of the sample are
presented in Table 1. The dropout rate after consenting
at the well-child clinic did not differ across the 4 SDQ
strata (x2 5 5.70, df 5 3, not significant) or by gender
(x2 5 0.23, df 5 1, not significant).

Outcome Measures
Sleep Disorders
The Preschool Age Psychiatric Assessment (PAPA)24 is

a structured psychiatric interview completed by parents
of 2- to 6-year-old children. The PAPA uses a structured

Figure 1. Sample recruitment.
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protocol with required questions and optional follow-up
questions. The interviewer ensures that the interviewee
understands the questions and provides clear information
concerning the symptom at hand. A 3-month primary
period is used. Based on information obtained in the PAPA
interview, diagnoses of sleep disorders were generated by
computer algorithms implementing the DSM-425 criteria,
except for night walking disorder, which was defined
according to the Anders criteria.26 Among dyssomnias, we
examined insomnia and hypersomnia, whereas among
parasomnias, both nightmare disorder and sleepwalking
disorder were included. Sleep terror disorder was not
included because the PAPA interview only screened for
night terror and did not fully cover the diagnostic criteria.

According to the DSM-4,25 insomnia constitutes diffi-
culties initiating or maintaining sleep or nonrestorative
sleep. The DSM-4 criteria do not quantify what length of
time before falling asleep qualifies for an insomnia
symptom and do not specify a frequency of insomnia
symptoms (i.e., times per week) during an episode of
insomnia. Based on the DSM-4 though, Gaylor et al27

have developed a classification of dyssomnias in younger
children making a distinction among perturbation, dis-
turbance, and disorder. According to their classification,
using more than 20 minutes to fall asleep 5 to 7 times
a week for at least 1 month signifies an onset sleep dis-
order for children older than 24 months. Johnson et al6

selected 4 times a week as the threshold for counting
a symptom toward an episode of insomnia, a symptom
frequency at which the majority of adolescents in their
study began to report daytime impairment. Based on
the DSM-4 criteria, in this study, primary insomnia was
defined as (1) more than 30 minutes to fall asleep or
using sleep medication; (2) 5 or more night awakenings
(duration $ 10 minutes) a week for at least 1 month; or
(3) nonrestorative sleep: insufficiently rested after sleep
or difficult to wake at least 3 times a week for at least
1 month. In the DSM-5, “resistance to going to bed” and
“early awakenings” have been suggested as new criteria
for the new insomnia disorder.28 However, because less

Table 1. Sample Characteristics

Characteristic %

Gender of child

Male 49.1

Female 50.9

Gender of parent informant

Male 15.2

Female 84.8

Ethnic origin of biological mother

Norwegian 93.0

Western countries 2.7

Other countries 4.3

Ethnic origin of biological father

Norwegian 91.0

Western countries 5.8

Other countries 3.2

Childcare

Official daycare center 95.0

Other 5.0

Biological parents’ marital status

Married 56.3

Cohabitating . 6 mo 32.6

Separated 1.7

Divorced 6.8

Widowed 0.2

Cohabitating , 6 mo 1.1

Never lived together 1.3

Informant parents’ socioeconomic status

Leader 5.7

Professional, higher level 25.7

Professional, lower level 39.0

Formally skilled worker 26.0

Farmer/fisherman 0.5

Unskilled worker 3.1

Parents’ highest completed education

Not completed junior high school 0

Junior high school (10th grade) 0.6

Some education after junior high school 6.1

Senior high school (13th grade) 17.3

Some education after senior high school 3.4

Some college or university education 7.6

Bachelor degree 6.2

College degree (3–4 yr study) 33.6

Master degree or similar 20.3

PhD completed or ongoing 4.4

Households’ gross annual income

0–225K NOK (0–40K USD) 3.3

225–525K NOK (40–94K USD) 18.4

(Table continues)

Table 1. Continued

Characteristic %

525–900K NOK (94–161K USD) 51.6

900K 1 NOK (161K 1 USD) 26.7

At least 1 parent has received treatment for mental
health problems

None 78.7

Outpatient only 19.0

Hospitalized 2.3

Parents received medical treatment for mental health
problems

No 87.4

Yes 12.6

K, 1000; NOK, Norwegian Kroner.
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than 0.5% of the current sample showed these suggested
symptoms, such changes are not expected to affect the
current results to any major extent. The DSM-4 defines
hypersomnia as “excessive sleepiness for at least one
month as evidenced by either prolonged sleep episodes
or daytime sleep episodes that occur almost daily.”25(p 609)

The definition of prolonged sleep will depend on the
typical amount of sleep in different age groups. In a
meta-analysis of normal sleep patterns in children based
on data from 20 different countries, the reference value
of sleep duration in 4 to 5 year olds was 11.5 (hours/24
hours), and the upper range was 13.9 (mean 1 1.96 3
SD).29 Because daytime sleep episodes are rare in 4 to
5 year olds29 and there is no “nap time” for 4 year olds in
Norwegian day-care centers, it is reasonable to equal these
numbers to night sleep duration. Thus, based on the
DSM-4 criteria and the findings of Galland et al,29 the
current study operationalized hypersomnia as (1)
daytime sleep episodes ($1 hour) at least 5 times a
week; (2) daytime sleepiness at least 5 times a week for at
least 1 month; or (3) usual night sleep duration exceeding
13.9 hours. A composite category of “any sleep disorder”
consisting of insomnia, hypersomnia, nightmare disorder,
and sleepwalking was included as well.

Interviewers (n 5 7) had at least a bachelor’s degree
in a relevant field and extensive prior experience in
working with children and families. Nine percent (n 5
89) of the interview audio recordings were recoded by
blinded raters. The multivariate interrater reliabilities30

were as follows: primary insomnia (k 5 0.90), primary
hypersomnia (k 5 0.78), nightmare disorder (k 5 1.0),
and any sleep disorder (k 5 0.83). Importantly, because
certain disorders are relatively uncommon and the
reliability sample was randomly drawn, the interviews
contained only a few cases of children with certain sleep
disorders. Hence, if raters disagreed on 2 of the 3 cases of
primary hypersomnia included in the reliability sample,
the interrater reliability was low. A few cases also yielded
high interrater reliabilities when the raters agreed on an
uncommon disorder (e.g., nightmare disorder).

Psychiatric Symptoms
The Preschool Age Psychiatric Assessment (PAPA)

generates DSM-4 symptom counts of the most common
psychiatric disorders in preschool. Included in the analyses
were attention-deficit hyperactivity disorder (ADHD), con-
duct disorder (CD), oppositional defiant disorder (ODD),
major depressive disorder, generalized anxiety disorder
(GAD), separation anxiety, social phobia, and specific
phobia. Symptom counts for psychiatric disorders rather
than psychiatric diagnoses are used because we aim to
examine the comorbidity between mental health and sleep
disorders, and the combination of 2 rare conditions (psy-
chiatric disorders and sleep disorders) would produce
unsteady statistical estimates, that is, very large confidence
intervals, and we would run the risk of presenting mis-
leading odds ratios (ORs). The interrater reliabilities (intra-
class correlation coefficients) between multiple pairs of
blinded raters were ADHD 5 0.97, CD 5 0.89, ODD 5

0.94, depression5 0.91, GAD5 0.94, separation anxiety5
0.90, social phobia 5 0.94, and specific phobia 5 0.79.

Because gender, socioeconomic status, and the child’s
caregiving situation31 affect the prevalence of psychiatric
disorders in preschoolers, we controlled for these factors
in the regression analyses. Parental occupation was
coded according to the International Classification of
Occupations.32 If parents were living together, the par-
ent with the highest occupation was chosen.

Statistical Analyses
The associations between sleep disorders and psy-

chiatric symptoms were analyzed in 2 steps using com-
plex samples logistic regression in PASW Statistics 18.
First, crude odds ratios (OR) between the numbers of
symptoms of psychiatric disorders and sleep disorders
were calculated. Second, because of comorbidity be-
tween disorders, the effect of each psychiatric disorder
symptom count was adjusted for symptoms of all other
psychiatric disorders. The sample was screen stratified;
therefore, analyses were conducted using the Horvitz-
Thompson estimator with weights proportional to the
inverse of the selection probability for each participant.

RESULTS
Prevalence

Table 2 displays the prevalence of different sleep
disorders. As shown, primary insomnia was prevalent,
whereas nightmare disorder was only moderately prev-
alent. Primary hypersomnia and sleepwalking were rare
and, therefore, not analyzed further.

Comorbidity
As shown in Table 3, primary insomnia was associated

with symptoms of all psychiatric disorders examined
except for the 2 phobias. After adjusting for the symp-
toms of all disorders, the symptoms of depression, gen-
eralized anxiety disorder (GAD), and separation anxiety
remained significantly associated with primary insomnia.
Contrary to the bivariate results, the multivariate analyses
also showed a significant relation between insomnia and
specific phobia. Nightmare disorder, conversely, was
related to symptoms of attention-deficit hyperactivity
disorder (ADHD), separation anxiety, and GAD, but only
GAD remained significant after adjusting for the pres-
ence of symptoms of the other disorders. The broad
category of any sleep disorder was significantly related to
all psychiatric conditions except from social and specific
phobia. Depression, GAD, separation anxiety, and spe-
cific phobia predicted any sleep disorder after adjusting
for each other.

According to the DSM-4, insomnia/hypersomnia con-
stitutes 1 of the 9 criteria of major depression. To ac-
count for this symptom overlap, we computed a
symptom count of depression in which the sleep-related
symptom was excluded. The odds ratio (OR) of this
depression variable predicting insomnia was virtually
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identical to the OR with insomnia/hypersomnia included
in the depression symptom count in the original analysis.
However, after adjusting for symptoms of the other
psychiatric disorders, the relationship between primary
insomnia and the new depression variable was no longer
significant (OR 5 0.92; CI 5 0.72–1.17; p 5 .50). The
association between the new depression variable and
nightmare disorder did not substantially differ from the
original results, but the relationship between the new
depression variable and the composite category of any
sleep disorder became nonsignificant (OR 5 0.91; CI 5
0.72–1.15; p 5 .42).

DISCUSSION
The prevalence and comorbidity of sleep disorders

and symptoms of psychiatric disorders were examined in
a large community sample of Norwegian 4 year olds.
Almost 20% of the sample had a diagnosable sleep dis-
order, and the prevalence for each of the disorders
examined ranged from 0.7% to 17%, with primary in-
somnia being the most prevalent. Primary insomnia was
related to symptoms of depression, generalized anxiety
disorder (GAD), separation anxiety, and specific phobia
when we adjusted for all of the symptoms of psychiatric
disorders. Notably, however, the relationship between
depression and primary insomnia was no longer evident
when the sleep-related symptom of depression was
excluded. Nightmare disorder was related to GAD and
separation anxiety. Because of the low prevalence of
hypersomnia and sleepwalking, the comorbidity between
these 2 disorders and symptoms of psychiatric disorders
were not examined, but they were included in the com-
posite category of any sleep disorder. Any sleep disorder
was significantly related to symptoms of depression, GAD,
separation anxiety, and specific phobia when we adjusted
for the other conditions. As with primary insomnia, the
relationship between depression and any sleep disorder
was no longer significant when the sleep-related item of
depression was no longer included. In summary, sleep
disorders in 4-year-old children seem particularly associ-
ated symptoms of anxiety disorders.

The difference in prevalence between the current and
earlier studies is moderate and can at least partly be
accounted for by the use of parent questionnaires to
assess sleep problems in earlier studies versus interview-
based diagnostically defined sleep disorders in the current

study. Comparable numbers are those reported by Gehr-
man et al33 who examined insomnia symptoms in youth
based on a semistructured interview. They found a prev-
alence of 19.5% and 6.6% based on self-report and parent-
report, respectively. Petit et al4 found that 16.9% of the
4 year olds had sleep-onset difficulties, whereas 25.5%
reported night-awakenings, constituting 2 of the 3 main
symptoms of insomnia. It should be noted that, however,
the current findings suggest sleep disorders to be far more
prevalent in young children compared with the rates
reported by primary care providers, with numbers rang-
ing from 0.004% (hypersomnia) to 0.05% (parasomnia).3

Thus, importantly, the current findings suggest that sleep
disorders are grossly underdiagnosed in primary care. If
sleep disorders are not recognized, they are unlikely to be
treated. Because sleep problems may significantly and
negatively affect health and functioning if left untreated,34

not acknowledging the presence of a disorder might have
serious consequences for the young child.

This study adds to earlier research by examining the
associations between the symptoms of a range of psy-
chiatric disorders and diagnostically defined sleep dis-
orders. The findings suggest sleep disorders to be related
to symptoms of specific psychiatric disorders, particu-
larly anxiety disorders. Previous studies of clinical sam-
ples of children (aged 6 to 17 years) with anxiety found
that sleep problems were related to GAD and separation
anxiety.11 This is in accordance with the results of the
current study of preschoolers. Insomnia is one of the
core complaints of GAD in adults,35 and central nervous
system hypervigilance and hyperarousal caused by GAD
itself might explain the comorbidity.36 Anxiety in general
promotes vigilance and alertness, and because sleep and
vigilance represent opposite processes at a neurobiological
level,37 anxiety may cause problems initiating and staying
asleep. Insomnia was also significantly related to symptoms
of separation anxiety in this study, confirming the findings
of Petit et al4 If a child with separation anxiety experiences
the threat of separation when going to bed alone, an
increase in arousal is triggered.38 This vigilance may
interfere with the feeling of safety needed to initiate
sleep,39 which might explain the relationship between
insomnia and separation anxiety symptoms.

Previous research has shown that sleep disruptions are
more frequently related to depression as age increases40;
however, this study found an association between symp-
toms of depression and insomnia in 4-year-old children. It

Table 2. Total and Gender-Specific Rates of Sleep Disorders in 4-year-old Children

Sleep Disorders Total (N 5 995), % (CI) Boys (N 5 489), % (CI) Girls (N 5 506), % (CI) x2 p

Primary insomnia 16.6 (15.0–18.4) 15.3 (13.2–17.6) 18.0 (15.7–20.6) 1.36 .11

Primary hypersomnia 0.8 (0.5–1.3) 1.1 (0.6–2.0) 0.5 (0.2–1.0) 1.20 .08

Nightmare disorder 2.2 (1.7–2.9) 1.5 (1.1–2.1) 2.9 (2.0–4.2) 2.22 .01

Sleep walking 0.7 (0.5–1.2) 0.8 (0.4–1.6) 0.7 (0.4–1.4) 0.01 .89

Any sleep disorder 19.2 (17.5–21.1) 17.4 (15.1–19.8) 21.1 (18.6–23.9) 2.30 .04
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Table 3. Associations Between Sleep Disorders and Symptom Counts of Common Psychiatric Disorders Among 4-year-old Children

No. DSM-4
Symptoms
(Possible
Range)

Mean No.
Symptoms,

Mean (95% CI)

Primary Insomnia Nightmare Disorder Any Sleep Disorder

OR (95% CI), p Adj. OR (95% CI), p OR (95% CI), p Adj. OR (95% CI), p OR (95% CI), p Adj. OR (95% CI), p

Attention-
deficit
hyperactivity
disorder
(0–18)

1.22 (1.14–1.29) 1.16 (1.11–1.22), ,.001 0.95 (0.89–1.02), .16 1.18 (1.09–1.27), ,.001 1.09 (0.99–1.21), .09 1.18 (1.12–1.23), ,.001 1.00 (0.92–1.04), .45

Conduct
disorder
(0–9)

0.33 (0.30–0.36) 1.42 (1.20–1.69), ,.001 1.17 (0.95–1.43), .14 1.32 (0.95–1.85), .10 1.16 (0.83–1.61), .39 1.42 (1.21–1.67), ,.001 1.19 (0.98–1.44), .08

Oppositional
defiant
disorder
(0–8)

0.74 (0.69–0.79) 1.30 (1.18–1.43), ,.001 0.99 (0.87–1.12), .85 1.12 (0.93–1.35), .22 0.91 (0.73–1.14), .40 1.28 (1.17–1.40), ,.001 0.97 (0.86–1.09), .58

Major
depressive
disorder
(0–11)

0.47 (0.44–0.51) 2.33 (1.98–2.74), ,.001 1.78 (1.46–2.17), ,.001 1.28 (0.93–1.76), .14 0.68 (0.41–1.19), .13 2.23 (1.96–2.70), ,.001 1.74 (1.43–2.12), ,.001

Generalized
anxiety
disorder
(0–6)

0.47 (0.43–0.50) 2.33 (1.99–2.73), ,.001 1.87 (1.54–2.28), ,.001 2.02 (1.59–2.56), ,.001 2.14 (1.55–2.94), ,.001 2.36 (2.01–2.76), ,.001 1.84 (1.52–2.24), ,.001

Separation
anxiety
disorder
(0–8)

0.31 (0.28–0.33) 1.48 (1.24–1.75), ,.001 1.23 (1.01–1.48), .04 1.52 (1.18–1.95), .001 1.24 (0.92–1.66), .15 1.50 (1.27–1.76), ,.001 1.26 (1.05–1.51), .02

Social phobia
(0–2)

0.02 (0.01–0.02) 1.06 (0.46–2.44), .89 0.48 (0.10–2.34), .37 1.82 (0.69–4.78), .23 1.03 (0.47–2.25), .94 1.63 (0.92–2.89), .10 0.94 (0.29–3.09), .92

Specific phobia
(0–7)

0.09 (0.07–0.11) 0.98 (0.68–1.43), .93 0.59 (0.38–0.91), .02 1.20 (0.70–2.04), .51 0.70 (0.38–1.28), .25 0.91 (0.64–1.31), .61 0.54 (0.36–0.80), ,.01
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should be noted that although this comorbidity was
explained by the overlap of symptoms for insomnia in
combination with depression’s comorbidity with other
psychiatric disorders, that is, once the sleep disruption
criterion of depression was removed from the analysis
and comorbid psychiatric disorders controlled, the re-
lationship between depression and insomnia was no lon-
ger evident. This finding does not indicate that sleep
problems should be excluded as a symptom of depression
in young children but simply illustrates that circularity
might partially account for the association found
between depression and insomnia. To the best of our
knowledge, earlier checklist and interview studies
have not accounted for this overlap in symptoms
between insomnia and depression. The current results,
however, are in line with studies using objective sleep
measures, which find that children with depression do
not differ from controls with regard to sleep disruptions.41

Such studies have been rare, and replications are
obviously needed before any firm conclusions can be
drawn regarding the depression-sleep relationship in
preschool children.

Nightmare disorder, which is characterized by the
recurrence of frightening dreams and stressful awaken-
ings,25 was specifically related to symptoms of GAD in
this study. This finding fits the view that nightmares are
etiologically linked to daytime anxiety.42 The empirical
link between nightmares and GAD has previously been
found in adolescents43 but has never been reported in
young children. Nightmares are vivid and highly emo-
tional; as such, they might be the output of a heightened
emotion distress system.44 In their neurocognitive model
of dreaming, Levin and Nielsen45 suggested that night-
mares reflect failures of emotion regulation. Excessive
worries, a core characteristic of GAD,25 may be a failed
attempt to cope with a threat or danger,46 thereby
reflecting emotional dysregulation. It has also been sug-
gested that at least some of the relationship between
GAD and nightmares might be caused by common genes,
although the 2 conditions have largely independent ge-
netic influences.47

In accordance with earlier studies of school chil-
dren,48 the current findings suggest sleep disorder to be
more strongly associated with symptoms of anxiety than
symptoms of depression in young children. Notably,
however, anxiety is an early-onset disorder, whereas
depression usually occurs later in life; in addition, anxi-
ety is often a precursor to later depression.49 Neverthe-
less, it has been shown that the comorbidity of
psychiatric conditions and sleep problems may result in
a more negative course of development and greater im-
pairment than sleep disorders without such comorbid-
ity.14 Given that the defined symptoms for these
disorders in the DSM-4 are numerous (e.g., attention-
deficit hyperactivity disorder [ADHD] has 18 symptoms;
separation anxiety has 8 symptoms; and major de-
pression has 11 symptoms), a 20% to 80% increase in the
odds of having a specific sleep disorder in response to

each psychiatric symptom is not trivial. From this per-
spective, the magnitude of the associations could be of
clinical significance; of particular significance is the
relationship found between anxiety symptoms and the 2
most prevalent sleep disorders, insomnia and nightmare
disorder. First, if presented with an anxious child, the
pediatrician should thus examine for sleep problems.
Second, if insomnia or nightmare is reported in young
children, anxiety symptoms also need to be examined.

Limitations
The current sample consisted of community children

and, therefore, permits a greater generalization of find-
ings than studies that have examined clinical samples.
Despite the relatively high education level of the parents,
the sample was representative in terms of parental
income and child caregiving situation with respect to the
population of parents of 4 year olds from which it was
drawn and to the national average.50,51 Although the
prevalence of sleep problems in preschoolers does not
seem to differ substantially between Scandinavian countries
and non-Scandinavian countries,52,53 except from the
register study by Meltzer et al,3 the prevalence rates of
diagnosable psychiatric disorders are lower in Norway
than in many other countries (e.g., the United States).31

Therefore, generalizing these findings to other Scandinavian
countries seems warranted, but they may not necessarily
generalize to countries with higher rates of mental health
problems. In addition, cultural variations in napping,
bedtime, bedtime routines, and so on, may limit the
generalizability of the findings.54

It should also be noted that we used symptom counts
rather than psychiatric diagnoses. Therefore, the current
results may not generalize to diagnosable psychiatric
disorders in which impairment and duration criteria are
used. The reliance on parental reports is another limita-
tion of the present research. Because parents reported
both sleep and psychiatric conditions, common method
variance may account for some of the comorbidity.
However, it should be underlined that our diagnostic
manual, the Preschool Age Psychiatric Assessment (PAPA),
is an interviewer-based measure, which implies that the
interviewer decides whether the symptoms is present or
not and probes until she or he can make a decision.
Nonetheless, objective measures of sleep should ideally be
applied; however, the use of video recordings, actigraphy,
or polysomniagraphy is unfortunately too time and cost
consuming to be used in large-scale community studies
such as this one. Furthermore, the value of these methods
in determining several sleep disorders, such as nightmares
and dyssomnias, may be limited. However, the use of
diagnostic definitions of sleep disorders rather than parent
questionnaires is a strength of the current study. Using
the DSM-4 criteria rather than sleep questionnaires are
preferable because these criteria are more precise and
correspond to a decision-making diagnosis.19 Notably,
however, the PAPA interview only screens for night
terror and does not fully covers the diagnostic criteria.
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The inability to diagnose night terror is a clear disadvan-
tage of this study.

Summary and Conclusion
This study is the first to report the prevalence of

diagnosable sleep disorders in a large population sample
of 4-year-old children and presents new knowledge
concerning the specificity of the relationship between
sleep disorders and psychiatric disorders. The results
indicate that insomnia is common in young children and
that both insomnia and nightmare disorders are specifi-
cally associated with symptoms of anxiety. Because the
current findings suggest that sleep disorders are under-
diagnosed in pediatric practices,3 the results emphasize
the need to routinely check for sleep disorders and
co-occurring psychiatric symptoms in children.
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