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Sleep problems in adolescents
with Asperger syndrome or high-
functioning autism

Autistic disorder/infantile
autism

Autism is a neurodevelopmental disor-
der that is defined by the presence of
deficits or unusual behavior within three
domains: social interaction, communi-
cation, and restricted repetitive behav-
ior. It usually begins in infancy, with
an onset prior to 3 years of age [2].
Autism symptoms are usually persistent
across time, although specific behaviors
may change with increasing age [16]. In
the International Classification of Dis-
ease10(ICD-10; [37])andtheDiagnostic
and Statistical Manual of Mental Disor-
ders (DSM-IV; [2]), autism belongs to
the superordinate category of pervasive
developmental disorders (PDD), some-
times named autism spectrum disorders
(ASD), whereas in DSM-5, individuals
with ASD must show specific symptoms
very early in their life. These changes
allow diagnosis to be made early on.

In addition to these autism-specific
diagnostic characteristics, nonspecific
symptoms such as phobias, sleep prob-
lems, eating disorders, aggressions, and
self-harm are common [2]. With regard
to prevalence estimations, the male/
female ratio is 4:1, indicating that four-
times more males than females are af-
fected by infantile autism [8]. The aver-
ageprevalencedeterminedbyFombonne
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[8] is 20.6/10,000. Prevalence correlated
significantly with year of publication,
indicating an increase in prevalence esti-
mates in the last 15–20 years [8]. Autism
occurs on all intelligence levels, although
many individuals are mentally retarded
[16]. Autistic individuals who show
cognitively higher scores of functioning
(no mental retardation, IQ > 70) are
commonly termed “high-functioning
autists” (HFA). Epidemiologic studies of
HFA are lacking, probably due to the
fact that there is no separate diagnostic
category in ICD-10, DSM-IV, or DSM-5.

Asperger syndrome

Even though this subcategory has been
deleted in DSM-5, according to DSM-
IV [2] and ICD-10 [37], Asperger syn-
drome (AS) comprises autistic impair-
ments in social interaction and repetitive
restricted interests in verbally fluent in-
dividuals. In contrast to infantile autism,
there is no clinically significant delay in
the development of spoken or receptive
language [2, 37]; qualities in language are
rather relatively intact and often verbose
[16]. Cognitive skills are developed age
appropriately and intelligence is normal
up to high [37]. There is no age restric-
tionwith regard to the onset of symptoms
[2]. In addition to the specific diagnostic
symptoms, motor milestones may be de-
layed and motor clumsiness is usual [2].
Phobias, sleep problems, depression, and
aggression are further nonspecific symp-
toms [37]. With regard to prevalence es-

timations, there are approximately eight
to one more males than females affected
[37]. Epidemiology studies of AS are,
however, sparse, probably due to the fact
that it has been acknowledged as a sep-
arate diagnostic category only in ICD-
10 and DSM-IV [8]. A small number of
studies indicate that the prevalence of AS
is lower than that for autistic disorder,
with an estimate of nearly 6/10,000 [8].

Sleep problems in autistic
children

Research studies indicate that children
with ASD suffer from more sleep prob-
lems than the general population [7, 12,
23]. The prevalence of sleep problems in
ASD ranges from 40 to 80% [22, 23, 25,
26, 35]. According to parental reports,
sleep onset and maintenance problems
are the most common sleep problems in
autistic children [12, 23, 26, 33]. Night
wakings also occur frequently in chil-
dren with ASD [35]. Periods of noctur-
nal awakening lasting from 30 min up
to 2–3 h have been reported, where the
child may vocalize or get up and play
with toys or objects in the room [23, 28].
Sleep onset and maintenance problems
mostly result in reduced total night sleep
duration [12, 22, 23, 27]. Beyond this,
studies have shown that children with
autism suffer more often from bedtime
resistance and sleep anxiety than typi-
cally developed children [12, 35]. Other
less-frequently reported sleep problems
in children and adolescents with ASD
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include circadian rhythm disturbances
as characterized by irregular sleep–wake
patterns, sleep onset-delay, early morn-
ing awakening [23, 24], and parasomnias
[12, 24, 26, 28].

Some studies investigated the asso-
ciation of sleep problems in ASD with
daytime behavior such as mental prob-
lems or autism symptom severity. They
found significant correlations between
internalizing and externalizing problem
behavior and sleep problems in autistic
children [23], particularly for reported
sleep problems in the past and present,
night wakings, and poorer sleep qual-
ity. Correlation coefficients for sever-
ity of past sleep problems and current
sleep problems were higher for children
with ASD than for children in the con-
trol group. Other studies found night
sleep duration to be the best predic-
tor for autism symptom severity [28].
The fewer hours a child suffering from
ASD slept per night, the more severe the
autism symptoms. Furthermore, over-
all sleep disturbance, delayed sleep on-
set, and short sleep duration correlate
with all autism symptoms (stereotyped
behavior, impaired communication, and
impaired social interaction), as well as
overall autism severity [33]. In conclu-
sion, prior studies suggest that an overall
lack of sleep in children with ASD may
intensify most autism symptoms.

Paavonen et al. [22] compared the
prevalence of sleep disturbances in chil-
dren with AS to healthy controls using
a self- and parent-report measurement
for sleep problems. The sample consisted
of 52 children with AS (5–17 years) and
a healthy control group matched for age
and gender. The results indicate sleep
onset delay and night wakings, sleep-
related fears, negative attitudes towards
sleep, and shorter sleep duration in the
ASgroup. Child-reportedsleepproblems
were alsomore prevalent in the AS group
than in controls. The authors suggest that
further research on sleep in childrenwith
AS is necessary.

With regard to previous research on
sleep problems in ASD, several limita-
tions exist. First, most studies on chil-
dren and adolescents used only parental
reports tomeasure sleepproblems, which
can be a significant limitation [11, 23,

24, 27, 28, 33]. Studies with actigraphy
showed that parents slightly overestimate
sleep problems of their children suffering
from ASD [10]. Additionally, in general,
children’s and parents’ reports on sleep
problems often differ significantly [19,
20, 30]. Second, most studies were con-
ducted with toddlers and children [10,
15, 23, 27, 28, 35], while only few stud-
ies included adolescents [11, 22, 33] and
no studies exclusively addressed adoles-
cents. Third, studies generally investigate
individualswithASDs, butstudiesassess-
ing sleep in individuals with a specific
ASD, such as AS, are rare [22]. Con-
sequently, current information on sleep
difficulties in children and adolescents
with AS is limited.

Aim of the study

The main objective of the current study
was to further investigate sleep problems
in individuals with AS by evaluating the
prevalence of various sleep difficulties in
aspecificsampleofadolescentswithASor
HFA. Both adolescents and parents were
included. Moreover, the correlation of
sleep problems in adolescents with AS
or HFA to problematic daytime behav-
ior as well as autism symptom severity
was investigated. Based on the above-
mentioned studies, a high prevalence of
sleep problems and positive associations
between sleep problems and problem be-
haviorandautismsymptomseveritywere
expected.

Methods

Participants

Participants were recruited at the West-
fälisches Institut für Entwicklungs-
förderung (WIE), an outpatient therapy
center for children and adolescents with
PDDs in Bielefeld, Germany. The adoles-
cents attended weekly 2-h sessions while
getting one-to-one behavior therapy. A
total of N = 15 adolescents aged between
10 and 19 years participated, who were
diagnosed with AS (N = 11, 73.3 %)
or HFA (N = 4, 26.7 %) according to
ICD-10 criteria. Diagnosis was made by
an independent child psychiatrist and
confirmed by a psychologist at the WIE.

Mean (M) age was 14.32 years (standard
deviation, SD = 3.03 years). Regarding
gender, 13 male (86.7 %) and 2 female
(13.3 %) adolescents were included. Ad-
ditional behavior problems were suffered
by 60%, attention deficit hyperactivity
disorder (ADHD) (33.3 %) and emo-
tional disorders (13.3 %) being the most
prominent. Additionally, one parent
per adolescent (13 mothers, 1 adoptive
mother, and 1 father) filled in question-
naires. The mean age of the parents was
45.87 years (SD = 6.66 years).

Measures

Sleep Disturbance Scale for
Children
Sleep in adolescents was measured by
the Sleep Disturbance Scale for Children
(SDSC). The SDSC [5] is a parent- and
self-report survey consisting of 26 items.
Itemsare ratedonafive-point scale. A to-
tal score and the following six subscales
are calculated: disorders in initiating and
maintaining sleep (DISM), sleep breath-
ing disorders (SBD), disorders of arousal
(DA), sleep–wake transition disorders
(SWTD), disorders of excessive som-
nolence (DES), and sleep hyperhidrosis
(SHY). A set of background questions
about age, gender, school form, diag-
nosis, comorbidities, and further health
impairments were also included for the
parents.

Social Responsiveness Scale
Autism symptom severity was measured
by the Social Responsiveness Scale (SRS)
[4], which is a 65-item parent-report
survey. An overall autism index and
the following five subscales were cal-
culated: social awareness, social infor-
mation processing, capacity for recipro-
cal social communication, social anxiety/
avoidance, and autistic preoccupations
and traits.

Child Behavior Checklist
Problem behavior was measured by
the Child Behavior Checklist (CBCL),
which is a parent-report questionnaire
assessing internalizing and externaliz-
ing problem behavior [1]. Responses
were rated on a three-point scale. Seven
syndrome scales were calculated: anx-
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ious/depressed, withdrawn/depressed,
somatic complaints, social problems, at-
tention problems, rule-breaking behav-
ior, and aggressive behavior. Syndromes
are further summarized to provide scores
for internalizing and externalizing be-
havior problems.

Sleep-related self-efficacy
The adolescents additionally filled in
10 items about sleep-related self-efficacy
(SSE; e. g., item 8: “I can always manage
to solve difficult sleep problems if I try
hard enough”) based on the General
Self-Efficacy Scale (GSE) of Schwarzer
and Jerusalem [29].

Procedure

Prior to participation an information let-
ter was handed out to all families fulfill-
ing the age and diagnosis criteria. Writ-
ten informed consent was obtained from
parents and verbal approval from ado-
lescents. Those families who had con-
sented to participate received an infor-
mation sheet and thequestionnaires tobe
filled in at home via their therapists. One
parent and the adolescent completed the
questionnaires and returned thematerial
either personally or via mail. The study
was approved by the Bielefeld University
Ethics Committee.

Data analysis

Total scores as well as subscale scores
were calculated for the SDSC, SRS, and
CBCL.Parents’ sleep-related information
was transformed into t-values. Descrip-
tive statistics were analyzed. As tests
concerning normal distribution and his-
tograms revealed significant deviations
for all variables, the differences in mean
values of sleep parameters were analyzed
by Wilcoxon signed-rank tests. Effect
sizes are displayed in Cohen’s d. Spear-
man correlation coefficients were calcu-
lated for all sleep and behavior data.

Results

Descriptive statistics

According to parental and self-reports
(SDSC), the median sleep duration of
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functioning autism

Abstract
Background. Autism is a neurodevelop-
mental disorder defined by deficits in social
interaction, communication, and restricted
repetitive behavior. Research studies indicate
that children with autism spectrum disorders
suffer from more sleep problems than the
general population.
Objective. The aim of the study was to
investigate sleep problems in adolescents
with Asperger syndrome (AS) or high-
functioning autism (HFA) and to further
examine the association between sleep
problems and problem behavior as well as
autism symptom severity.
Methods. In this study, 15 adolescents
diagnosed with AS or HFA (aged between
10–19 years) and one parent of each
answered questions about sleep and sleep
disturbances.

Results. A high prevalence of sleep problems
(80%) was found. The most frequently
reported sleep problems were insomnia
symptoms (80%) and parasomnias (53%).
More sleep problems were associated
with decreased daytime functioning, more
precisely with more externalizing problem
behavior and a higher autism symptom
severity.
Conclusion. The results suggest that sleep
problems are common in adolescentswith AS
or HFA and are connected to lower daytime
functioning. Therefore, in clinical practice,
individuals should routinely be screened for
sleeping difficulties.

Keywords
Neurodevelopmental disorder · Autism
spectrum disorder · Problem behavior ·
Parasomnias · Questionnaires

Schlafstörungen bei Jugendlichen mit Asperger-Syndrom oder
hochfunktionellem Autismus

Zusammenfassung
Hintergrund. Autismus ist eine neurologische
Entwicklungsstörung, die sich durch Defizite
in der sozialen Interaktion, Kommunikation
und beschränkte, repetitive Verhaltensweisen
kennzeichnet. Bisherige Studien zeigen, dass
Kinder mit Autismus-Spektrum-Störungen
unter mehr Schlafproblemen leiden als die
allgemeine Bevölkerung.
Fragestellung. Das Ziel dieser Studie war
die Analyse von Schlafproblemen bei Ju-
gendlichen mit Asperger-Syndrom (AS) oder
hochfunktionellem Autismus (High-Functio-
ning-Autismus, HFA) und die Untersuchung
des Zusammenhangs von Schlafproblemen
zu Problemverhalten tagsüber und zu der
Schwere der Autismussymptomatik.
Methode. Hierzu beantworteten 15 Jugendli-
che mit der Diagnose AS oder HFA (zwischen
10 und 19 Jahren) und jeweils ein Elternteil
Fragen zu Schlaf und Schlafstörungen.
Ergebnisse. Es zeigte sich eine hohe
Prävalenz von Schlafproblemen (80%). Die

am häufigsten genannten Schlafprobleme
waren Insomnie- (80%) und Parasomnie-
symptome (53%). Ein höheres Ausmaß
an Schlafproblemen hing mit verringerter
Funktionalität tagsüber zusammen, genauer
gesagt, mit mehr externalisierendem
Problemverhalten und mit mehr und
schweren Autismussymptomen.
Schlussfolgerungen. Die Ergebnisse dieser
Studie zeigen, dass Schlafprobleme bei Ju-
gendlichen mit AS oder HFA häufig auftreten
und mit einem geringeren Funktionsniveau
am Tage verbunden sind. Daher sollte in der
klinischen Praxis routinemäßig das Vorliegen
von Schlafproblemen überprüft werden.

Schlüsselwörter
Neurologische Entwicklungsstörung ·
Autismus-Spektrum-Störungen · Problemver-
halten · Parasomnien · Fragebögen
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adolescents with AS or HFA was 8–9 h
of sleep per night. As presented in
. Fig. 1, according to parental reports,
33.3 % (N = 5) slept 7 h or less per night.
According to self-reports, 40% (N = 6)
slept 7 h or less per night.

The medians of sleep onset latency
were 15–30 (self-report) and 46–60 min
(parental report). Falling asleep regularly
took more than 30 min in 40% (N = 6,
self-report) and 66% (N = 10, parental
report) of the adolescents. According to
parental reports, 80 %(N=12)of theado-
lescents suffered fromdisturbed sleep. As
presented in . Fig. 2, the most common
sleep problems were difficulties in falling
andmaintaining sleep (80 %,N=12), dis-
orders of arousal (53 %,N = 8) and sleep-
–wake transition disorders (53%, N =
8). Disorders of excessive somnolence
(47%, N = 7) and sleep hyperhidrosis
(47%, N = 7) also appeared frequently.

Sleep breathing disorders were reported
in 13% (N = 2) of the adolescents.

Comparison of parent- and self-
reports of sleep problems

Mean sleep subscale scores for the
parental and self-reports are presented
in . Table 1. Parents reported slightly
more total sleep problems, disorders in
initiating and maintaining sleep, and
sleep hyperhidrosis; however, these dif-
ferences were not significant (all p >
0.05).

Adolescents with autism reported
significantly more disorders of excessive
somnolence (Z = –2.24, p < 0.05, dCohen =
0.60). Parents and adolescents did not
differ in their report concerning sleep-
related breathing disorders, disorders
of arousal, and sleep–wake transition
disorders. Correlation coefficients be-

tween parent- and self-reported sleep
problems were calculated. The results of
the Spearman bivariate correlations are
displayed in . Table 2, revealing low to
moderate agreement [14].

The highest agreement between ado-
lescents and parents was found for disor-
ders of excessive somnolence and sleep
hyperhidrosis. Significant correlations
were also found for sleep breathing dis-
orders, but not for disorders of arousal,
disorders in initiating and maintaining
sleep, sleep–wake transition disorder, or
total sleep problems.

Sleep problems and problem
behavior

Correlation coefficients between the
seven SDSC scales (parent- and self-re-
port of autistic adolescents) and the seven
syndrome scales, the three broadband
subscales, and the total problem score of
the CBCL were calculated. With regard
to the CBCL, significant correlations oc-
curred for rule-breaking behavior (RBB),
aggressive behavior (AB), externalizing
problem behavior (EPB), and the total
problem score. With regard to the SDSC
(self-report), sleep breathing disorders,
sleep–wake transition disorders, and
total sleep problems were significantly
correlated with problem behavior. Re-
garding the SDSC of parents, sleep–wake
transition disorders significantly corre-
lated with RBB (r = 0.52, p ≤ 0.05).
Correlation coefficients for the SDSC
(self-report) and the CBCL scales are
displayed in . Table 3. In detail, sleep
breathing disorders correlated signifi-
cantly with RBB, AB, EPB, and the total
problem score, but not with any inter-
nalizing scale. Sleep–wake transition
disorders correlated significantly with
RBB, but with no other CBCL scale.
Furthermore, disorders in initiating and
maintaining sleep, disorders of arousal,
disorders of excessive somnolence, and
sleep hyperhidrosis were not associated
with any CBCL scale. Last but not least,
the total sleep problem score also cor-
related significantly with RBB, but with
no other CBCL scale.

To further investigate the association
between sleep problems and problem
behavior, correlations between self-re-
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Table 1 Comparison ofmean values (M) and standard deviations (SD) of parent- and self-re-
ported sleep problems

SDSC scales Parent-report, M (SD) Self-report, M (SD) Wilcoxon test statistic, Z (p)

DIMS 17.33 (5.73) 14.93 (5.39) –1.57 (0.12)

SBD 3.67 (0.72) 3.67 (1.18) –0.33 (0.74)

DA 3.73 (0.88) 3.73 (1.34) –0.37 (0.71)

SWTD 9.87 (2.92) 9.80 (2.98) –0.62 (0.54)

DOES 8.67 (2.64) 10.67 (3.94) –2.24 (0.03)*

SHY 3.87 (2.59) 3.27 (1.71) –0.77 (0.44)

Total 47.13 (10) 46.07 (11.49) –0.42 (0.68)

SDSC Sleep Disturbance Scale for ChildrenDIMS disorders in maintaining and falling asleep,
SBD sleep breathing disorders, DA disorders of arousal, SWTD sleep–wake transition disorder,
DOES disorders of excessive somnolence, SHY sleep hyperhidrosis
*p ≤ 0.05

Table 3 Spearmanbivariate correlationcoefficients for theSleepDisturbanceScale forChildren
(SDSC, self-report) and the Child Behavior Checklist (CBCL) factors

SDSC (self-report)

CBCL DIMS SBD DA SWTD DOES SHY Total

Rule-breaking behavior (RBB) 0.51 0.59* 0.02 0.52* 0.13 0.11 0.51*

Aggressive behavior (AB) 0.21 0.55* 0.08 0.26 0.08 0.18 0.26

Attention problems (AP) 0.28 0.47 0.18 0.27 0.09 0.00 0.33

Anxious/depressed (AD) 0.05 0.16 0.11 0.21 0.00 –0.26 0.06

Withdrawn/depressed (WD) –0.02 –0.05 0.02 –0.05 0.22 0.06 0.08

Somatic complaints (SC) 0.26 0.00 0.28 0.08 0.00 –0.13 0.18

Social problems (SP) –0.20 0.01 –0.03 0.10 0.03 –0.06 –0.04

Externalizing problem
behavior (EPB)

0.29 0.59* 0.04 0.30 0.02 0.12 0.26

Internalizing problem
behavior (IPB)

0.11 0.12 0.12 0.17 0.04 –0.20 0.12

Total problem score (TPS) 0.29 0.54* 0.17 0.34 0.17 –0.03 0.34

DIMS disorders in maintaining and falling asleep, SBD sleep breathing disorders, DA disorders of
arousal, SWTD sleep–wake transition disorder, DOES disorders of excessive somnolence, SHY sleep
hyperhidrosis
*p ≤ 0.05

ported sleep hygiene and SSE and all
CBCL scales were calculated. Results
revealed no significant correlations be-
tween sleep hygiene or SSE and any
CBCL scale.

Sleep problems and autism
symptom severity

In a next step, correlation coefficients be-
tween the seven SDSC scales (self- and
parental report) and the six SRS scales
were calculated. Results showed that sig-
nificant correlations only occurred for
parental reports. Parent-reported disor-
ders of arousal, sleep hyperhidrosis, and
the total sleep problem score were signif-
icantly associated with autism symptom

severity. With regard to the SRS, all sub-
scales except for social information pro-
cessing correlated significantly with at
least one SDSC scale. Correlation coeffi-
cients for the SDSC (parent report) and
the SRS scales are presented in . Table 4.

Parent-reported disorders of arousal
was significantly related to autistic preoc-
cupationsandtraits; whereassleephyper-
hidrosis was significantly associatedwith
social awareness, capacity for reciprocal
social communication, and the overall
autism index. The total sleep problem
score was significantly correlated with
capacity for reciprocal social communi-
cation, social anxiety/avoidance, and the
overall autism index. Theoverall correla-
tion between sleep problems and autism

Table 2 Spearmanbivariate correlation
coefficients for parent- and self-reported
sleep problems

SDSC Scales Correlation coefficient

DIMS 0.43

SBD 0.55*

DA –0.14

SWTD 0.51

DOES 0.71**

SHY 0.67**

Total 0.43

SDSC Sleep Disturbance Scale for Chil-
dren, DIMS disorders in maintaining and
falling asleep, SBD sleepbreathing disorders,
DA disorders of arousal, SWTD sleep–wake
transition disorder, DOES disorders of exces-
sive somnolence, SHY sleep hyperhidrosis
*p ≤ 0.05, **p ≤ 0.01

symptom severity was high (r = 0.56)
according to Cohen [6].

Additionally, associations between
sleep hygiene and SSE and autism symp-
tom severity were examined. Therefore,
correlations between self-reported sleep
hygiene and SSE and the six SRS scales
were calculated. There were no signifi-
cant correlations between sleep hygiene
and autism symptom severity. However,
SSE was significantly correlated with
autistic preoccupation and traits (r =
0.59, p ≤ 0.05), but with no other SRS
scale.

Summary and discussion

The aim of the study was to investigate
sleep problems in adolescents with AS or
HFA and to further examine the associ-
ation between sleep problems and prob-
lem behavior as well as autism symptom
severity.

Congruent with prior research, the
present study revealed a high prevalence
of sleep problems in adolescents with AS
or HFA. With a prevalence of 80%, the
frequency of sleep problems was slightly
higher than in most studies concerning
individualswithASDs in general. For ex-
ample, Patzold et al. [23] reported that
63.1 % of children with AS or autistic
disorder suffered from disturbed sleep.
Polimeni et al. [24] reported that in both
autistic and Asperger’s individuals, 73%
have sleep problems, while Williams and
colleagues found sleep problems in 53%
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Table 4 Spearmanbivariate correlationcoefficients for theSleepDisturbanceScale forChildren
(SDSC) and Social Responsiveness Scale (SRS) factors

SRS

SDSC
(parent)

Social
awareness

Social
cognition

Social commu-
nication

Social anxiety/
avoidance

Autistic
traits

Overall
autism
index

DIMS 0.03 0.31 0.32 0.48 0.29 0.37

SBD 0.12 0.03 0.09 –0.09 –0.32 –0.06

DA 0.20 0.06 0.35 0.31 0.52* 0.33

SWTD 0.19 0.34 0.30 0.42 0.26 0.31

DOES –0.04 –0.20 0.21 0.41 0.27 0.23

SHY 0.57* 0.27 0.59* 0.28 0.28 0.52*

Total 0.23 0.32 0.55* 0.64* 0.46 0.56*

DIMS disorders in maintaining and falling asleep, SBD sleep breathing disorders, DA disorders of
arousal, SWTD sleep–wake transition disorder, DOES disorders of excessive somnolence, SHY sleep
hyperhidrosis
*p ≤ 0.05

of children with ASD [35]. The preva-
lence of sleep problems in the present
study was also higher than prevalence
rates in studies with typically developing
adolescents suggest, ranging from 16 to
33%[15, 18]. Results of the present study
support the assumption that sleep prob-
lems are significantly more frequent in
adolescents with AS or HFA than in typ-
ically developing adolescents. Further-
more, sleep problems are slightly more
prevalent in the special sample of adoles-
cents with AS or HFA than in children
with ASD in general.

In line with prior studies [11, 23, 26,
33], insomnias (difficulties falling and
maintaining sleep) prove to be the most
frequently reported sleep problem in the
present study. Other commonly reported
sleep problems were parasomnias, such
as disorders of arousal and sleep–wake
transition disorders. Parasomnias have
also been identified as sleep problems in
ASD by Hoffman et al. [22], Polimeni
et al. [24], Richdale & Schreck [26],
and Schreck & Mulick [27]. Polimeni
and colleagues [24] even found parasom-
nias to be more prevalent in AS than in
autistic disorder, supporting the findings
of the present study. Daily somnolence
was another sleep problem commonly
mentioned by adolescents and parents
(47%). This result is congruent with
that of Paavonen et al. [22], finding daily
sleepiness to be frequently reported by
children with AS. Other studies inves-
tigating children with autistic disorder

[22] found only few reports of daytime
sleepiness. Thedivergenceofresults leads
to the assumption that daily somnolence
may be more prevalent in individuals
with AS than in autistic individuals. Fur-
thermore, daily sleepiness was reported
more frequently in self-reports than in
parental reports [22]. In addition, the
present study provides a new finding:
sleep hyperhidrosis (excessive sweating)
is a sleep parameter not often measured
before. Nevertheless, this symptom was
reported by almost 50% of the parents
in our study and was the fourth most of-
ten mentioned sleep problem. Paavonen
et al. [22]havealready foundsleephyper-
hidrosis to be more prevalent in children
withAS than in typically developing chil-
dren, underlining the importance of this
rarely considered sleep parameter. Thus,
excessive sweating should be considered
as an important sleep problem in adoles-
centswithAS, requiring further research.
However, sleep breathing disorders were
reportedbyonly13 %of theparents. This
result is in accordance with the review
by Richdale & Schreck [26] stating that
symptoms associated with sleep apnea
are only rarely reported in children with
ASD.

To sum up, insomnia symptoms
were the most commonly reported sleep
problems, followed by parasomnias and
daytimesomnolence. Theyseemtooccur
slightly more frequently in AS and HFA
than in infantile autism. Sleep-related
breathing disorders were less common,

replicating the results of studies with
autistic children that also found sleep
breathing disorders to be rare. Sleep
hyperhidrosis seems to be an impor-
tant sleep problem, and should be more
closely examined in further research.

Self- versus parent-reported sleep
problems

As an extraordinary component of this
study, the accordance of autistic adoles-
cents’ and parental reports of sleep prob-
lems was evaluated. Comparisons indi-
cate that adolescents with AS or HFA
report significantly more daytime sleepi-
ness than parents do. Otherwise, no
significant differences concerning sleep
problems occurred between adolescents’
and parents’ ratings.

In line with previous studies [21, 30],
thepresentstudyrevealedonly lowaccor-
dance between parents and adolescents
suffering from autism. Except for dis-
orders of excessive somnolence, correla-
tions between self- and parent-reported
sleep problem scores were smaller than
r = 0.70, indicating a low level of inter-
rateragreement [13, 14]. Congruentwith
prior studies investigating the agreement
of sleep reports between typically devel-
oping children and parents [19, 20], the
highest agreement was obtained for sleep
problems easily noticed by others, such
as daytime sleepiness, excessive sweat-
ing, andsleepbreathingdisorders. Lower
agreement was found for sleep onset and
maintenanceproblemsaswell as forpara-
somniasymptomslikesleep–waketransi-
tion disorders. These results correspond
to those of Owens et al. [19] also re-
porting large disagreement on insomnia
symptoms (onset difficulties, night wak-
ings). A negative correlation and there-
fore very small agreement was present
for disorders of arousal, including night-
mares, sleep walking, and night terrors.
The results suggest that the disagreement
is at least to a small extent related to
parental awareness of sleep problems, be-
cause higher agreement was present for
more obvious sleep problems. Paavonen
[20] also found out that the inter-rater
agreement between children and parents
was negatively associated with children’s
age. Possible reasons might be that par-
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ents are no longer involved in the bed-
time procedure of older children. There-
fore, it might be more difficult for par-
ents to estimate insomnia or parasomnia
symptoms like settling problems, night
wakings, nightmares, or night terrors for
older children or even adolescents.

In summary, the present study reveals
a low level of agreement between AS or
HFA adolescents’ and parents’ reports of
sleep problems. The level of agreement
seems to be related at least to a small
extent to the parental awareness of sleep
problems. The inter-rater disagreement
of sleep problems seems to be similar for
adolescentswithAS orHFAand typically
developing children.

Sleep problems and problem
behavior

As hypothesized, sleep problems were
positively associated with problem be-
havior. This result is in accordance with
those of Patzold et al. [23]. Although
the association between sleep difficulties
and problematic daytime behavior was
replicated, a few differences occurred: in
contrast to Patzold et al. [23], no associa-
tion between insomnia symptoms (onset
problems, night wakings) and problem
behavior was found. Furthermore, sleep
problems were not associated with the
total behavior problem score, but with
externalizing problem behavior. These
differences might be caused by several
factors. First, different sleep parameters
were implemented. While Patzold et al.
[23] asked for sleep-related information
such as co-sleeping with parents, total
sleep problems in the past and present,
and night wakings as single items, the
present study used a standardized ques-
tionnaire to assess sleeping difficulties.
Second, the samples differed concerning
various parameters. While Patzold et al.
[23] examined a sample of lower-func-
tioning childrenaged around7yearswith
ASD, the present study addressed higher-
functioning adolescents with AS or HFA.
Thus, the differences can at least to some
extent be explained differing methodol-
ogy.

In addition to the abovementioned
findings, the present study revealed new
results. In contrast to Patzold et al. [23],

not only the association between sleep
problems and the total behavior problem
score, but also with all CBCL subscales
was examined. Results indicate that sleep
difficulties correlate with externalizing
problem behavior, but not with internal-
izing problem behavior. Consistent with
previous studies concerning typically de-
veloping adolescents [9], impaired sleep
was mainly associated with rule-break-
ing behavior. This leads to the assump-
tion that poor sleep quality in adoles-
cents with AS or HFA is associated with
a certain amount of irritation and ag-
gression leading to increased external-
izing behavior. The other way around,
a higher level of irritation, concentration
difficulties, and perhaps aggression (re-
sulting in externalizing problem behav-
ior) in autistic adolescents correlateswith
sleepproblems. Thepresent study reveals
no information on whether the relation-
ship between sleep problems and autism
symptom severity is causal (in either di-
rection). The relationship might also be
due to a shared relationship with a third
variable such as underlying neurological
impairment contributing to both. For
a betterunderstandingof the relationship
between externalizing problem behavior
and sleeping difficulties in adolescents
with AS and HFA, further research is re-
quired. Obviously, poor sleep is not con-
nected to anxiety, withdrawal, or somatic
complaints in higher-functioning autis-
tic adolescents. Sleepbreathingdisorders
and sleep–wake transitiondisorderswere
mainly connected to externalizing prob-
lem behavior. These results suggest that
not quantitative sleep parameters such
as sleep duration or night wakings, but
other disruptions of the sleep process like
sleep talking, sleep apnea, or repetitive
actionswhile falling asleep relate to prob-
lem daytime behavior. However, these
results are not congruent with studies
concerning typically developing children
[32, 34] and adolescents [36] that find
insomnia as well as parasomnia symp-
toms to be associated with externalizing
problem behavior. Further research on
autistic individuals is needed to investi-
gate whether the differences occur due to
methodological reasons or really exist.

Sleep problems and autism
symptom severity

As hypothesized, a positive association
between sleep problems and autism
symptom severity was obtained. Con-
gruent with Tudor et al. [33] and
Hoffman et al. [11], the total sleep dis-
turbance score correlated significantly
with impairments in social communica-
tion, social interaction, and the overall
autism index. These findings support
the assumption by Tudor et al. [33] that
disturbed sleep might intensify autistic
symptomatology during the day, not
only in autistic children, but also in
higher-functioning autistic adolescents.
In contrast to Tudor et al. [33], the
present study examines five instead of
three autistic traits, revealing more spe-
cific results about which autistic traits
might be intensified by sleep problems.
Results indicate that disrupted sleep af-
fects neither the capability to recognize
social key stimuli nor the ability to in-
terpret social key stimuli. Rather the
competence to react adequately to social
key stimuli was impaired. Furthermore,
the autistic individual’s need of social in-
teraction decreases with increased sleep
problems. These findings suggest that
prevention of sleep problems in adoles-
cents with AS or HFA might increase
both the individual’s need for and the
individual’s competence in social inter-
action. Taking into account that both are
essential for an age-appropriate social
life, the importance of therapy of sleep
problems in adolescents with AS or HFA
is highlighted.

In contrast to prior studies, the total
sleep problem score in the present study
was not associated with autistic preoccu-
pations and traits [11, 33]. Only the dis-
orders of arousal scale is significantly cor-
related with autistic mannerisms. More-
over, neither insomnia symptoms nor
shorter sleep duration nor sleep latency
were associated with autism symptoma-
tology. This result was contradictory
to most previous studies [11, 28, 33].
Again, the differences can be partly ex-
plained by methodology. The samples of
the abovementioned studies comprised
mainly children, with mean ages rang-
ing from 7.06 to 8.2 years, whereas the
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present study examines sleep problems
in adolescents aged around 14 years. In
addition, the previous studies included
no [28, 33] or only very few [11] partic-
ipants with AS. Consequently, it can be
assumed that the association of sleep set-
tling problems and sleep duration with
autism symptom severity might be spe-
cific for lower-functioning children with
infantile autism. For higher-function-
ing adolescents with AS or HFA, sleep
parameters other than length of sleep
were connected to autism symptomatol-
ogy. Results of the present study show
that sleep hyperhidrosis and disorders
of arousal correlate with autistic traits,
suggesting that qualitative disruptions of
the sleep process were associated with
autism symptom severity. Because there
is no information about the causal re-
lationship between sleep problems and
autism symptom severity yet, two ex-
planations are possible: either sleep dis-
ruptions increase the intensity of autism
symptomatology during the day or, vice
versa, autism symptoms intrude upon
sleep. The causal connection should be
further investigated in future studies.

The results also present new in-
formation on the association between
autism symptomatology and SSE. SSE
was significantly correlated to autis-
tic preoccupation and traits, indicating
that high sleep-related problem-solving
competences correlate to a higher level
of autistic impairment. However, this
is the first hint that SSE has an im-
pact on autism symptom severity and
it can therefore hardly be interpreted.
The connection between SSE and autis-
tic symptomatology should be further
investigated.

Limitations

Thepresentstudyis thefirst toassess sleep
problems in a specific sample of adoles-
centswithASorHFA,implementingboth
parents and adolescents concerning sleep
of adolescents. Thus, this study provides
important new information concerning
sleep in higher-functioning autistic ado-
lescents and its connection with daytime
behavior. However, some limitations of
the study are worth noting. First, the
small sample size must be considered.

Although there is a low prevalence of
AS and HFA in the population, a larger
sample sizewould be preferable—also for
detecting statistical correlations which
might have been overseen due to the
small sample (type 2 error). However,
other studies focusing on this topic also
included only small sample sizes, since
recruitment and prevalence rates are low
(e. g., Patzold et al. [23], Hering et al.
[10]). This study is a pilot study, provid-
ingfirst results of the associationbetween
sleep problems and behavior problems in
higher-functioning autistic adolescents.
Because of the small sample size, adoles-
cents with additional behavior problems
(e. g. ADHD) were not excluded from
the study. However, most adolescents
with AS or HFA suffer from othermental
problems [31]. Therefore, this study can
be seen as clinically relevant and repre-
sentative of typical fields of AS or HFA.
In addition, the present study did not
provide a control group of healthy ado-
lescents. Some similar studies with autis-
tic children and adolescents also didn’t
have control groups (e. g.,Hoffmannetal.
[11], Schreck et al. [28], Tudor et al.
[33]). Regarding the measures, further
limitations are apparent. First, there was
no standardization and validation of the
SDSC available. Second, children with
an autistic impairment were asked about
their sleep. Prior studies already found
limited validity of self-reports of autis-
tic individuals [3, 17], thus problems in
understanding the questions need con-
sideration.

Implications for future research

Results of the present study reveal a re-
quirement for further research in this
field. The findings should be replicated
in a larger sample of adolescents with AS
or HFA, with matched control groups of
typicallydevelopingadolescentsandado-
lescents with infantile autism. Moreover,
longitudinal studies are required to ana-
lyze the causality between sleep problems
and daytime behavior (problem behav-
ior and autism symptom severity) in this
sample. Furthermore, the study relied
on subjective measures of sleep param-
eters (parent- and self-reports). Future
research should include real-time mea-

sures such as sleep diaries, actigraphy,
andvideosomnographyto independently
confirm adolescents’ sleep patterns. Fi-
nally, future researchwill need to control
for the impact of comorbidities, long-
term medications, and chronic illnesses.

Conclusion

In conclusion, a high prevalence of sleep
problems in adolescents withADorHFA
was found. Themost frequently reported
sleep problemswere insomnias andpara-
somnias. Increased sleep problems were
associated with decreased daytime func-
tioning, more precisely with more ex-
ternalizing problem behavior and higher
autism symptom severity. Therefore, in
clinical practice, all adolescents with AS
orHFAshouldbescreenedforsleepprob-
lems.
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wissenschaftlichen Arbeiten zur Epilepto-

logie in den letzten zwei Jahren aus dem
deutschsprachigen Raum geht im Jahr

2017 nach Freiburg i.Br. und in die Schweiz.

Er wird von der Deutschen und Österrei-

chischen Gesellschaft für Epileptologie
gemeinsammit der Schweizerischen Epi-

lepsie-Liga alle zwei Jahre verliehen und ist

mit 10 000 Euro dotiert. Das Preisgeld wird
von der Firma UCB zur Verfügung gestellt.

Die Hälfte des Preisgeldes erhielt in diesem
Jahr die Neurobiologin Carola Haas vom
Universitätsklinikum Freiburg. Sie unter-
suchte mit ihrem Team fokale kortikale

Dysplasien, die eine häufige Ursache phar-

makoresistenter Epilepsie darstellen und
konnte mittels einer Gesamttranskripto-

manalyse zeigen, dass sich die fehlgebil-

deten, dysplastischenHirnareale vor allem
durch ein Myelinisierungsdefizit auszeich-

nen. Dadurch könnten sie weniger gut
vor unerwünschten elektrischen Reizen

geschützt sein und somit die erhöhte Nei-

gung zu epileptischenAnfällen erklären.

Die zweite Auszeichnung erhielten Gian
Marco DeMarchis (Basel) undDeborah
Pugin (Genf) für eine Untersuchung des

konkreten Nutzens einer elektroenzepha-
lographischen (EEG-)Überwachungbei be-

stimmten Patienten auf Intensivstationen.

Jeder zehnte Patient mit einer spontanen
Subarachnoidalblutung erlitt klinisch nicht

oder nur schwer erkennbare epileptische

Anfälle, die nur mittels EEG-Überwachung
bemerkt werden können. Je länger solche

Anfälle anhalten, desto schlechter sind die
Genesungschancen – somit ist die EEG-

Überwachung nützlich.
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