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Study Objectives: The Cologne Children’s Sleep Study intended to provide information on prevalence and course of difﬁculties of initiating and
maintaining sleep in childhood.
Design: Longitudinal study.
Setting: Children of the fourth grade of elementary schools in Cologne.
Participants: 832 children and their parents; the mean age of the children
was 9.4, 10.7, and 11.7 years at the 3 assessments.
Measurements and Results: Children and parents were surveyed using
questionnaires 3 times on an annual basis. In self- and parental reports,
about 30%-40% of the children of the longitudinal sample had problems
falling asleep at the ﬁrst assessment. One year later, about 30% to 40%
of these children did not describe any difﬁculties initiating sleep, whereas

about 60% did report continuing difﬁculties initiating sleep. Difﬁculties
maintaining sleep are less common in childhood. The analysis of self- and
parental reports revealed that in general children described signiﬁcantly
more difﬁculties initiating and maintaining sleep than their parents report.
Conclusions: Difﬁculties initiating and maintaining sleep may be transient
or persistent. In practice, children and adolescents should be included in
the diagnostic and therapeutic process.
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waking during early infancy were not predictive for bed sharing or
night waking during childhood, but bed sharing and night waking
during childhood tended to persist over time.11 In contrast, bedtime
resistance and difﬁculties initiating sleep seemed to be transient
phenomena at all ages. Another longitudinal study analyzed data
of more than 1000 children from the ages of 10 to 13 years.12 This
study focussed on children’s sleep patterns, but mothers were also
asked about the difﬁculties of initiating sleep of their child. The
proportion of children with difﬁculties initiating sleep signiﬁcantly
diminished from ages 10 to 13 years. The decreasing of sleep problems during childhood was also reported by Gregory et al.13 Sleep
problems decreased from the age of 4 years to mid-adolescence.
Clarkson et al. described that only 0.3% of the children between
5 to 9 years of age had a sleep problem which persisted over the
whole period of the survey.14 In comparison, Strauch et al. reported that the mean frequencies of difﬁculties initiating sleep among
school children aged 10 to 14 years did not change signiﬁcantly
over the period of 5 years.15 However, the individual stability of
self-rating was low: 30% of the adolescents reported having difﬁculties initiating sleep once, 12% twice, 10% three times, 4% four
times, and only 2% always. Altogether, there is a lack of longitudinal studies which describe the course of insomnia symptoms
in childhood and adolescence in order to emphasize the relevance
of these problems for the development in childhood. Discrepancies of self- and parent-reported sleep difﬁculties16 reveal the need
to include both children’s and parents’ assessments. Owens et al.
described that parents underestimate the sleep problems of their
children, for example, difﬁculties initiating sleep and night wakings.17 In addition, Amschler and McKenzie demonstrated that a
large number of ﬁfth graders stayed up late without their parents’
knowledge and admitted that they woke up during the night regularly without their parents’ knowing.18
The Cologne Children’s Sleep Study intended to provide information on sleep problems in school-aged children. The present
analyses focus on the prevalence and course of sleep disorders in
childhood. In detail, longitudinally assessed data were collected
from children of the fourth grade of the elementary school; the
children were surveyed annually for the subsequent 3 years.

INTRODUCTION
SLEEP PROBLEMS ARE FREQUENT IN CHILDREN.1-4 IPSIROGLU ET AL. SURVEYED SCHOOL CHILDREN AGED 11
TO 15 YEARS; 12% OF THE CHILDREN REPORTED SLEEP
problems every night, 76% reported occasional sleep problems,
and 12% had no sleep problems.5 Difﬁculty initiating and maintaining sleep is one of the most frequent sleep problems in childhood.6
Archbold et al. assessed the frequency of childhood sleep problems
in a clinical sample in which 41% of the parents reported insomnia
in their children, aged 2 to 14 years.7 In a normal school-age population, 31% of children aged 6 to 13 years reported having disorders
of initiating and maintaining sleep.1 In the study of Liu et al., 16%
of the parents of the U.S. sample reported that their children aged 4
to 11 years “sometimes” and 5% “usually” have difﬁculties falling
asleep.8 Johnson et al. found that the prevalence of current insomnia
deﬁned by DSM-IV was 9% and that the lifetime prevalence of
insomnia was 11% in adolescents aged 13 to 16 years.9 Liu et al.
reported that 17% of the adolescents aged 12 to 18 years described
insomnia symptoms.10 The differences in the prevalence rates are
based on different methods, samples, and ages of the children.
Little is known, however, about the course of school children’s
sleep disorders, because longitudinal data are still underrepresented.
Jenni et al. longitudinally followed almost 500 children up to the
age of 10 years. Bed sharing, as well as nocturnal waking, increased
with age and reached a maximum at 4 years. Bed sharing and night
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METHODS

Study Design

Participants

Teachers of the fourth grade classes were informed by a leaflet. They distributed the questionnaires and handouts to the parents. The handout informed the parents and requested that they
and their child participate in the study. The questionnaires were
completed separately at home and anonymously returned to the
teacher. At ﬁrst assessment, the parents were asked to give their
post address so they could be contacted at a later stage. Those
families who gave us their address were contacted again one year
(t2) and 2 years later (t3).
The questionnaire data were analyzed with the statistical software package SPSS 12.0 for Windows. Descriptive methods,
Spearman and Pearson correlations, and ANOVA were applied. For
some analyses, the rating scale was dichotomized in the following
way: “sometimes / often” vs. “not present.” According to the high
statistical power resulting from the number of cases included into
the analyses, values of P ≤0.01 were ascribed to be signiﬁcant.

Children of the fourth grade of elementary schools were surveyed from October 2002 to January 2003. All elementary schools
in Cologne were asked to participate in the study. Only 2 schools
refused to participate (N = 74). A total of 8599 children and their
parents received questionnaires, distributed by their teachers;
4563 cases responded. Both questionnaires from parents and child
were analyzable from 4531 participants. Consequently, the response rate was 53%. From 3580 families we received their postal
address in the ﬁrst survey so we were able to follow these children over a course of several years. These families were reevaluated one and two years later (February to March 2004 and 2005).
The ﬁrst follow-up included 1125 cases (response rate: 32%), and
1314 cases were included in the second follow-up (response rate:
37%). The higher response rate of the third survey may have been
the result of a “reminder” sent to all families 3 weeks after the
questionnaire. Parents and their children were requested to ﬁll in
and to return the questionnaires. Eight hundred thirty-two families sent back questionnaires from the child and parent with completed information concerning age, sex, and all insomnia items in
the ﬁrst (t1), second (t2), and third (t3) assessment.
The mean age of participating children was 9.4 years (range:
8-11 years) at t1, 10.7 years (range: 9-12 years) at t2, and 11.7
years (range: 10-13 years) at t3. In Germany, children usually start
school at the age of 6 to 7. However, some children start as early
as 5 and others do not start until 8. For this reason, the age range
comprises 4 different age groups. The gender relation was balanced (male 49.4% and female 50.6%).

RESULTS
Representativeness of the Sample
Excluded from the study were families who either did not write
down their address or did not ﬁll out the questionnaire completely
at assessments t1 / t2 / t3. For this reason the longitudinal sample,
which consists of all families who completed the questionnaire
at all 3 assessments, is much smaller than the total sample at t1.
Data about reasons for not completing the questionnaire or not
writing down the postal address were not collected. However, it
was checked if the families who participated at all assessments
were different from the families who did not participate in longitudinal study. Therefore both the longitudinal sample and the total
sample were compared at assessment t1 in terms of age, sex, and
prevalence of difﬁculties initiating and maintaining sleep.
The comparisons of the longitudinal sample to the total sample
revealed only slight differences of the measured variables (Tables 1
and 2). The total sample (age = 9.48 ± 0.61) had a marginally lower
age than the longitudinal sample (age = 9.39 ± 0.56) at t1 (unpaired
t-test: t = 5.39, P < 0.000, effect size: d = 0.16). There were no differences concerning gender (total sample: male 48.0% and female
52.0%, longitudinal sample: male 49.3% and female 50.7%; χ2 test,
P = 0.42). Concerning insomnia symptoms, there was only a signiﬁcant difference between self-reports of sleep onset problems.
About 40% of the children in the total sample in comparison to
about 35% in the longitudinal sample described having sleep onset
problems “sometimes” (U-test: z = -3.34, P < 0.01).

MATERIALS
Sleep questionnaire (parents and child version)
For the purpose of the study, a sleep questionnaire for children (28 items) and a parental questionnaire (33 items) were
developed. In order to maximize the sample, a screening questionnaire was designed which contained few questions but covered as many areas as possible. The items followed a 3-point
format (1 = not present, 2 = sometimes, 3 = often). Several areas concerning sleep and waking behavior were elicited: sleep
behavior (e.g. regular bedtime, watching TV prior to bedtime,
playing computer games prior to bedtime [child version only]),
sleep problems (e.g., difﬁculties initiating and maintaining
sleep, nightmares, night terrors, and sleepwalking [both parents
version only]), daytime behavior (e.g., daily fatigue), and environmental factors (e.g., noise, light at night). As this screening
questionnaire was designed to cover many different symptoms
in few questions, there were only 2 questions on difﬁculties initiating and maintaining sleep: Parent questionnaire, “My child
has difﬁculties initiating sleep” and “My child has difﬁculties
maintaining sleep”; child questionnaire, “I have problems falling asleep in the evening” and “I wake up in the night and ﬁnd
it difﬁcult to get back to sleep.” Demographic data were not collected in order to keep the questionnaire short and more anonymous. In this way, more families were able to be persuaded to
participate in the study.
SLEEP, Vol. 30, No. 10, 2007

PREVALENCE OF INSOMNIA SYMPTOMS
At t1, 25% of the parents reported that their child “sometimes”
and 6% “often” had difﬁculties initiating sleep. At t2, 30% of the
parents reported that their child “sometimes” and 4% “often” had
this problem. At t3, the rates were about 30% for “sometimes”
and 4% for “often.” Regarding children’s ratings, the values were
considerably higher: About 40% of the children reported that
they “sometimes” and about 10% “often” had difﬁculties initiating sleep at t1. At t2, about 40% of the children reported that they
“sometimes” and 7% “often” had this problem. At t3, the rates
were about 40% for “sometimes” and 5% for “often.”
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Table 1—Parent-Reported Prevalence of Insomnia Symptoms
sample
Sleep onset problems
often
sometimes
no
Difﬁculties maintaining sleep
often
sometimes
no

total sample: n = 4474
t1
6.1 (271)
22.4 (1000)
71.6 (3203)
t1
2.6 (117)
10.8 (485)
86.5 (3872)

t1
5.9 (49)
25.1 (209)
69.0 (574)
t1
1.8 (15)
11.3 (94)
86.9 (723)

longitudinal sample: n = 832
t2
4.4 (37)
30.4 (253)
65.1 (542)
t2
2.0 (17)
11.9 (99)
86.1 (716)

t3
4.4 (37)
28.1 (234)
67.4 (561)
t3
1.4 (12)
10.8 (90)
87.7 (730)

Concerning difﬁculties maintaining sleep, the prevalence rates
were lower: About 10% of the parents reported that their child
“sometimes” and 2% “often” had difﬁculties maintaining sleep at
t1. At t2, 12% of the parents reported that their child “sometimes”
and 2% “often” had this problem. At t3, the rates were 11% for
“sometimes” and 1% for “often.” Regarding children’s ratings,
the values were higher: 23% of the children reported that they
“sometimes” and 5% “often” had difﬁculties maintaining sleep
at t1. At t2, 24% of the children reported that they “sometimes”
and 3% “often” had this problem. At t3, the rates were 21% for
“sometimes” and 2% for “often.”

The parents who reported sleep onset problems of their child at
t1, t2, and t3 were 13.5% (112) of the longitudinal sample. Many
parents (376 parents; 45.2%) described no sleep onset problems
at all terms. Signiﬁcant correlations (Spearman Rank correlation)
were calculated between t1 and t2 (r = 0.43), between t2 and t3 (r
= 0.42), and between t1 and t3 (r = 0.34).
In comparison, 24.0% of the children (200) reported difﬁculties initiating sleep. Only 25.7% (214) reported no sleep onset
problems at all assessments. Signiﬁcant correlations (Spearman
rank correlations) were calculated between t1 and t2 (r = 0.35),
between t2 and t3 (r = 0.39), and between t1 and t3 (r = 0.34).

Course of Difficulties Initiating Sleep

Course of Difficulties Maintaining Sleep

Regarding sleep onset problems, the course of sleep behavior
of children is illustrated in Figures 1 and 2. Sixty-four percent
of the children with difﬁculties of sleep onset in parental reports
had continuing sleep problems one year later (term t2). However,
36% of the participants were characterized by an improvement
concerning sleep problems. Similar results were calculated in the
comparison between t2 and t3: 59% of the children had ongoing
sleep onset problems and 41% did not. Problems falling asleep
were obvious in 22% (t2) / 19% (t3) for children without sleep
problems at the previous term.
Self-reports of children were characterized by almost 65%
of the children with ongoing sleep problems between t1 and t2.
However, 36% of the participants reported improvement in their
sleep problems. Equal results were calculated in the comparison
between t2 and t3: 59% of the children were affected by continuing sleep problems and 41% were not. Problems falling asleep
were obvious in 22% (t2) / 18% (t3) for children without any
sleep problems at term t1 / t2.

Regarding difﬁculties maintaining sleep, the course of sleep
behavior of the children is illustrated in Figures 3 and 4. Almost 65% of the children with difﬁculties maintaining sleep in
parental reports had continuing sleep problems one year later
(term t2). However, more than 35% of the participants were
characterized by an improvement concerning sleep problems.
Equal results were calculated in the comparison between t2 and
t3: almost 60% of the children had ongoing sleep problems and
about 40% did not. Difﬁculties maintaining sleep were obvious
in 22% (t2) / 19% (t3) for children without any sleep problems
at term t1 / t2.
Self-reports of children were characterized by 66% of the children with ongoing sleep problems between t1 and t2. However,
the 34% of participants improved their sleep problems. Equal results were calculated in the comparison between t2 and t3: 66% of
the children were affected by continuing sleep problems and 34%
were not. Difﬁculties maintaining sleep were obvious in 33% (t2)
/ 28% (t3) for children without any sleep problems at t1 / t2.

Table 2—Self-reported Prevalence of Insomnia Symptoms
sample
Sleep onset problems*
often
sometimes
no
Difﬁculties maintaining sleep
often
sometimes
no

total sample: n = 4474
t1
9.8 (438)
34.6 (1549)
55.6 (2487)
t1
5.8 (260)
20.5 (916)
73.7 (3298)

t1
9.7 (81)
40.6 (338)
49.6 (413)
t1
4.6 (38)
23.1 (192)
72.4 (602)

longitudinal sample: n = 832
t2
6.6 (55)
42.9 (357)
50.5 (420)
t2
3.4 (28)
23.9 (199)
72.7 (605)

t3
5.3 (44)
41.3 (344)
53.4 (444)
t3
2.3 (19)
21.2 (176)
76.6 (637)

* Dropout and Follow-up sample signiﬁcantly different at t1 (U-Test; P = 0.001)
SLEEP, Vol. 30, No. 10, 2007
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Figure 1

t1
number of cases reporting
‘sometimes‘/‘often‘
sleep onset problems

number of cases reporting
no sleep onset problems

258

574

t2
164 (63.6%)

290

t3
170 (58.6%)

94 (36.4%)

120 (41.4%)

126 (22.0%)

101 (18.6%)

542

448 (78.1%)

441 (81.4%)

271

561

Figure 1—Parent-reported sleep onset problems from term t1 to term t3 (n = 832).
Number of cases in which sleep pattern did not change
Number of cases in which sleep pattern changed for the positive
Number of cases in which sleep pattern changed for the negative

Parents reporting difﬁculties maintaining sleep at all terms
were 3.0% (25) of the sample; 74.2% (617) of the parents described no difﬁculties maintaining sleep of their child at all terms.
Signiﬁcant correlations (Spearman rank correlations) were calculated between t1 and t2 (r = 0.36), between t2 and t3 (r = 0.35),
and between t1 and t3 (r = 0.30).
In comparison, 6.3% (52) of the children reported difﬁculties
maintaining sleep; 49.8% (414) reported no problems at all terms.
Signiﬁcant correlations (Spearman rank correlations) were calculated between t1 and t2 (r = 0.23), between t2 and t3 (r = 0.31),
and between t1 and t3 (r = 0.23).

difﬁculties initiating and maintaining sleep more frequently than
their parents (P <0.000; effect size: t1 = 0.32, t2 = 0.25, t3 = 0.25).
The Pearson correlation was 0.50 at t1, 0.38 at t2, and 0.54 at t3.
Moreover, sleep problems decreased marginally over time (P =
0.01). There was also an interaction effect (P <0.01), because parent-reported sleep problems marginally decreased and self-reported
sleep problems marginally increased at t2 and decreased at t3.
DISCUSSION
The results of the study indicate that sleep problems in childhood are quite frequent. Difﬁculties initiating sleep were reported
more frequently than difﬁculties maintaining sleep. In parent reports, 4% to 6% of the children of this age group “often” had difﬁculties initiating sleep, whereas up to 5% to 10% of the children
reported difﬁculties initiating sleep. About 40% of the children

Differences of Child- and Parent-Reported Insomnia Symptoms
Figure 2

The comparison of the child- and parent-reported insomnia
symptoms from t1 to t3 clearly indicated that children described

t1

number of cases reporting
‘sometimes‘/‘often‘
sleep onset problems

number of cases reporting
no sleep onset problems

419

413

t2
278 (66.4%)

412

t3
272 (66.0%)

141 (33.7%)

140 (34.0%)

134 (32.5%)

116 (27.6%)

279 (67.6%)

420

304 (72.4%)

388

444

Figure 2—Self-reported sleep onset problems from term t1 to term t3 (n = 832).
Number of cases in which sleep pattern did not change
Number of cases in which sleep pattern changed for the positive
Number of cases in which sleep pattern changed for the negative
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t1

number of cases reporting
‘sometimes‘/‘often‘
sleep onset problems

number of cases reporting
no sleep onset problems

109

723

t2
50 (63.6%)

116

t3
47 (58.6%)

59 (36.4%)

69 (41.4%)

66 (22.0%)

55 (18.6%)

716

657 (78.1%)

661 (81.4%)

102

730

Figure 3—Parent-reported difﬁculties maintaining sleep from term t1 to term t3 (n = 832).
Number of cases in which sleep pattern did not change
Number of cases in which sleep pattern changed for the positive
Number of cases in which sleep pattern changed for the negative

reported difﬁculties initiating sleep which occur “sometimes,”
compared to 25% to 30% of the parents. However the prevalence
rates in both child and parent reports concerning difﬁculties maintaining sleep are about 5% “often” and 10% to 20% “sometimes.”
Overall, the prevalence rates are comparable to other studies taking into account the different measurement instruments.1,8
Difﬁculties initiating and maintaining sleep can be categorized
into 2 groups: children with transient symptoms of insomnia at
only one of the 3 measurement times, and children with persistent
sleep problems. Sleep onset problems in all surveys were present
in 13.5% of the children according to the parents’ ratings and 24%
Figure
4
of the children
according
to the children’s ratings. In child and
parent reports about 30% to 40% of the children who had sleep
onset problems did not describe any sleep problems one year later.

In the parent reports, the percentage of children improving their
sleep onset behavior during one year is marginally higher than
the child reports, whereas the percentage of children who develop
difﬁculties initiating sleep during one year is about 20% lower in
parent reports than in child reports (approximately 30%). Overall,
the results indicate that in child and parent reports, more children
improve their sleep onset behavior than become worse during one
year. Nevertheless, about 60% of the children reported continuing
sleep problems longer than one year.
Difﬁculties maintaining sleep are less common. In self reports
about 40% (parent-reported about 60%) describe ongoing difﬁculties maintaining sleep one year later. More than 55% of the
children described improved sleep maintenance after one year,
whereas only about 35% to 40% of the parents reported that the

t1

number of cases reporting
‘sometimes‘/‘often‘
sleep onset problems

number of cases reporting
no sleep onset problems

230

602

t2
98 (42.6%)

227

t3
99 (43.6%)

132 (57.4%)

128 (56.4%)

129 (21.4%)

96 (15.9%)

473 (78.6%)

605

509 (84.1%)

195

637

Figure 4—Self-reported difﬁculties maintaining sleep from term t1 to term t3 (n = 832).
Number of cases in which sleep pattern did not change
Number of cases in which sleep pattern changed for the positive
Number of cases in which sleep pattern changed for the negative
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difﬁculties maintaining sleep disappeared one year later. About
20% of those children who have no difﬁculties maintaining sleep
developed difﬁculties maintaining sleep one year later in parent
and child reports. Difﬁculties maintaining sleep are less common
than difﬁculties initiating sleep, and the results indicate that children of this age group have a higher risk of developing difﬁculties initiating sleep than difﬁculties maintaining sleep during one
year.
Three percent (parent-reported) versus 6% (self-reported) of the
children had difﬁculties maintaining sleep at t1, t2 and t3. Hence,
almost a quarter of the children of the fourth grade with moderate and frequent difﬁculties initiating sleep describe difﬁculties
initiating sleep 1 and 2 years later. This does not correspond with
the results of Jenni et al.11 In their study, sleep-onset difﬁculties
seemed to be a transient phenomenon for most of the children,
and night waking tended to persist during childhood. Our ﬁndings
indicate that difﬁculties initiating sleep are not transient, even if a
high percentage of children improve their sleep pattern after one
year. Nevertheless, the results agree with Strauch et al.15: the overall stability of sleep problems in childhood is low.
Some studies describe decreasing sleep problems in childhood.12,13 Our results show only a slight decline in insomnia symptoms. Mild to severe sleep problems are often present regardless
of the age of the child.
One of the striking results of the study is the difference between
the children and parents in the assessment of sleep problems.
Children described signiﬁcantly more difﬁculties initiating and
maintaining sleep than their parents. These ﬁndings are supported
by other studies17 and imply that in epidemiological studies and in
practical work the inclusion of children’s and adolescents’ self-reports is necessary. This also corresponds to ﬁndings in epidemiological studies concerning scales measuring a variety of children’s
behaviors.19 It might be that parents are not informed about the
sleep problems by their child. On the other hand, it might be that
children in this age range have difﬁculties estimating the severity
of their sleep problems along the categories given in the questionnaire (not present, sometimes, often). The questionnaire was
designed to elicit sleep problems present during the previous 3
months. Parents may have fewer problems assessing sleep problems in consideration of this long time interval.
One of the limitations of the study is the large dropout rate
from t1 to t2. Unfortunately, there is no information about the
reasons why these families did not participate in the longitudinal
study. However, we were able to demonstrate that the longitudinal
sample was comparable to the total sample regarding the sociodemographic and sleep variables. Furthermore, with more than
800 children, the size of the longitudinal sample is still large. Another limitation of the study is the lack of detailed demographic
data. The questionnaire does not include questions about social
or cultural background. The decision was made not to ask for
this information in order to keep the questionnaire short and in
order to motivate more families to participate in the study. The
questionnaire itself had some limitations. As it has been designed
as screening instrument, a large number of symptoms concerning different sleep problems were included, and thus does not allow the computation of sum scores over several items measuring
the same problem. For the topic of the present study (difﬁculties
in initiating and maintaining sleep), there were only 2 questions
measuring these problems. In addition, the categories (not present,
sometimes, often) are not very precise, and it would be preferSLEEP, Vol. 30, No. 10, 2007

able to develop categories with distinct frequencies, e.g., once a
week, several times a week, and so on. Another limitation of the
study is that the assessments did not take place in the same time
of year. The second and the third assessments took place in autumn and winter, whereas the ﬁrst assessment took place in winter
and spring. Epidemiological studies could show that adults have
more sleep problems in the summer.20 Lower prevalence rates of
the second and the third assessment might be partly explained by
the different seasons. This, however, strengthens the ﬁnding that
sleep problems do not decrease with age.
Future studies are needed to look into the speciﬁc conditions which might cause chronic sleep problems. Several studies
showed associations between sleep disorders and behavior problems.21-25,16
Our present results underline the importance of having treatment concepts available for children and adolescents with insomnia sleep disorders. Stores, Mindell and Owens provided guidelines for treating sleep disorders in children and adolescents.26,27
Moreover, Fricke and Lehmkuhl developed a psychological treatment program for children and adolescents with insomnia and
parasomnia (nightmares, night terror, sleep walking).28 Very few
studies have evaluated the effects of the treatment methods in this
age group systematically.29-31
In summary, sleep problems in childhood and adolescence are
a frequent and not always transient phenomenon. Sleep problems
decrease only marginally with age; sleep problems might become
chronic, requiring medical and psychological treatment. In clinical practice, children and adolescents should be included in the
diagnostic and therapeutic process, as many parents seem to underestimate the severity of their children’s sleep problems.
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