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Abstract The prevalence of sleep disturbances in 52

children with Asperger syndrome (AS) as compared

with 61 healthy controls (all subjects aged 5–17 years)

was investigated. Problems with sleep onset and

maintenance, sleep-related fears, negative attitudes

toward sleeping, and daytime somnolence were more

frequent among children with AS than among controls.

Short sleep duration (<9 h) was almost twofold (59%

vs. 32%), and the risk for sleep onset problems more

than fivefold (53% vs. 10%) more common in the AS

group than in the control group. Child-reported

sleeping problems were also more prevalent in the AS

group than in controls (58% vs. 7%). The results sug-

gest that sleep disturbances should be routinely eval-

uated in children with AS.
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Introduction

The sleep–wake cycle can easily be disrupted in any

child, but children with neurological and psychiatric

disabilities or disorders appear to be exceptionally

prone to various sleep disturbances. For example,

autistic disorder (AD), attention deficit and hyperac-

tivity disorder (ADHD), and mental retardation are all

associated with increased risk of sleeping difficulties

(Gail Williams, Sears, & Allard, 2004; Stores, 2001;

Stores & Wiggs, 2001). In children with autism, the

sleeping difficulties are typically related to the sleep–

wake rhythm and problems with sleep onset and

maintenance (Gail Williams et al., 2004; Hoshino,

Watanabe, Yashima, Kaneko, & Kumashiro, 1984;

Patzold, Richdale, & Tonge, 1998; Richdale, 1999;

Schreck & Mulick, 2000; Taira, Takase, & Sasaki,

1998). Both Taira et al. (1998) and Hoshino et al.

(1984) reported that 65% of children with autism aged

3 years and under suffered from sleep onset problems,

fragmented sleep, and early awakenings. Similarly,

54.5% of children with autism older than 3 years had

sleeping problems, the most common being early night

arousals and fragmented sleep (Hering, Epstein, Elroy,

Iancu, & Zelnik, 1999). Sleeping patterns have also

been reported to be more irregular in children with

AD than in normal children (Hoshino et al., 1984).

Only few studies assessing sleep in individuals hav-

ing other autistic spectrum disorders, such as Asperger

syndrome (AS) have been published. Two studies re-

ported that many sleep-related problems were more
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common in the AS group than in the control group and

could be demonstrated using both objective actigraph

measurements and parental reports (Allik, Larsson, &

Smedje, 2006a; Wiggs & Stores, 2004). Three studies

compared the prevalence of sleeping difficulties in

children with AD and AS (Allik et al., 2006a; Patzold

et al., 1998; Polimeni, Richdale, & Francis, 2005), and

one in adults with AD and AS (Limoges, Mottron,

Bolduc, Berthiaume, & Godbout, 2005). Allik et al.

(2006a), Patzold et al. (1998), and Limoges et al.

(2005) detected no consistent differences in sleeping

difficulties between the two patient groups, but both

AD and AS groups were reported to have more fre-

quent insomnia complaints than the controls. However,

Polimeni et al. (2005) reported that children with AS

had significantly more total symptoms of sleep distur-

bances and more symptoms of disoriented waking than

children with autism or typically developing children.

Current information on sleeping difficulties in chil-

dren with AS is clearly limited. Many of the previous

studies on children have used only parental reports to

quantify sleeping difficulties, which can be a significant

limitation as children’s and parents’ reports on sleep

are often discrepant (Paavonen, 2004). In recent years,

many studies have described the importance of sleep

quality and quantity on children’s daytime functioning

in both normative and clinical samples. Poor sleep af-

fects children’s cognitive performance (Randazzo,

Muehlbach, Schweitzer, & Walsh, 1998; Steenari et al.,

2003) and behavior (Aronen, Paavonen, Fjallberg,

Soininen, & Torronen, 2000; Paavonen, Solantaus,

Almqvist, & Aronen, 2003b). As children with AS of-

ten have both cognitive and behavioral difficulties, the

recognition and treatment of sleeping problems can be

useful in preventing aggravation of behavioral symp-

toms or worsening of the child’s daytime performance.

The main objective of this study was to evaluate the

prevalence of various sleep disturbances in children

with AS as compared with normal controls using both

children and parents as informants. Another objective

was to describe sleep-related behaviors in children with

AS.

Methods

Participants

Children for the control group were recruited as volun-

teers from two ordinary secondary schools in the city of

Helsinki (n = 68). All children of the control group were

screened for psychiatric and somatic problems using

the Children’s Depression Inventory (CDI) (Kovacs,

1985) and the Child Behavior Checklist (Achenbach,

1991). One child was excluded because of dysphasia, one

child because of lack of cooperation, three children be-

cause they scored above the clinical cut-off as defined by

Achenbach (1991), and two children because they

scored above the clinical cut-off in the CDI.

Asperger syndrome subjects were recruited from the

Asperger patient series at the Unit of Child Neurology,

Helsinki University Central Hospital, and at the Hel-

sinki Asperger Centre, Medical Centre Dextra. The

initial patient sample consisted of 68 cases aged 5–

17 years, with a confirmed diagnosis of AS with no

neuropsychiatric medication. The diagnosis was made

by an experienced child neurologist, and the diagnostic

procedure included the Asperger syndrome screening

questionnaire, a thorough neuropsychological test

battery, and a clinical interview of the children and the

parents. A final diagnosis was set when DSM-IV and

ICD-10 criteria were fulfilled.

The complete sample consisted of 61 controls

(47.5% boys and 52.5% girls), and 52 children (76.9%

boys and 23.1% girls) with AS. The mean age was

10.0 ± 1.9 years (range 76.9–13.1 years) in the control

group and 10.1 ± 3.4 years (range 4.8–17.0 years) in

the AS group. In the AS sample, the mean total IQ was

94.2 ± 15.2, the verbal IQ 91.8 ± 15.4, and the non-

verbal IQ 98.2 ± 17.2.

Materials

The parents filled in a 26-item sleep questionnaire

(Sleep Disturbance Scale for Children, SDSC), which

has previously been validated (Bruni et al., 1996).

Items are rated on a five-point scale, with response

alternatives ranging from ‘‘never’’ to ‘‘always.’’ A total

score and the following six subscale scores are calcu-

lated: disorders in initiating and maintaining sleep

(DIMS), sleep breathing disorders (SBD), disorders of

arousal (DA), sleep–wake transition disorders

(SWTD), disorders of excessive somnolence (DES),

and sleep hyperhydrosis (SHY). The categories reflect

the DSM-IV subclasses for sleeping difficul-

ties—insomnia (~DIMS), sleep breathing disorders

(~SBD), hypersomnia (~DES), and parasomnia (~DA,

SWTD). Subscale scores were calculated when less

than 20% of the items belonging to the subscale score

were missing. A set of background questions related to

sleeping habits, sleeping rituals, seasonality of sleep,

and medication was also included for the parents. The

children filled in the Sleep Self-Report questionnaire,

which contains 26 items on sleep (Owens, Spirito,

McGuinn, & Nobile, 2000), including bedtime, sleep

behavior, sleep-related fears, and daytime sleepiness.
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The items are rated on a three-point scale with

response alternatives of ‘‘rarely = 0–1/week,’’ ‘‘some-

times = 2–4/week,’’ and ‘‘often = 5–7/week.’’ No sub-

scale scores for this questionnaire have previously been

reported. Parents were given written instructions on

how to help if the child had difficulty completing the

questionnaire on his/her own: ‘‘You can help the child

to fill in the questionnaire whenever he/she has diffi-

culties. The question can be read aloud or the child can

be helped to understand the question. It is however

important, that the explanations are not leading. The

aim is that the child can choose the alternative he/she

considers to be the most accurate one.’’

Procedure

The study protocol was approved by the Ethics Com-

mittee for Pediatrics, Adolescent Medicine, and Psy-

chiatry. Written informed consent was obtained from

parents, and verbal assent from children. The parents

of control group children received questionnaires

through school teachers to be filled in at home. The

parents of AS group children received the question-

naire by mail. One family could not be tracked down,

but all other parents and children were sent a letter

describing the study protocol, together with three sleep

questionnaires. Two reminders were sent if no re-

sponse was received in a month. The final response rate

for the screening was 80.6% (54/67). Two children re-

ported that they did not want to participate. Total IQ,

verbal IQ, and nonverbal IQ were also determined for

most of the AS children (n = 41).

Statistical Analysis

First, we performed a maximum likelihood factor

analysis to reduce the number of items on the child’s

questionnaire and to construct composite scales

describing various dimensions of sleeping difficulties.

All variables describing sleeping problems were in-

cluded. Eight variables concerning sleeping habits,

such as bedtime and sleeping arrangements, were ex-

cluded since this study evaluates sleeping difficulties

not sleeping habits (items 1, 4–7, 12, 22, 25). Item 22

(‘‘does pain wake you up at night?’’) was excluded

because it represents somatic problems, and item 2 was

omitted for theoretical reasons. Fifteen items (3, 8–11,

13–16, 18–20, 23, 24, 26) were thus used in the factor

analysis. A total of 108 missing values (6.4%) in the

113 observations of 15 sleep variables were replaced by

regression imputation (Little & Rubin, 1987) using a

simplified EM algorithm implemented as CORRMV

operation of SURVO MM (Mustonen, 2001). Each

variable in turn was iteratively explained by the other

variables to find adequate estimates for the missing

values and to avoid a list-wise deletion of a total of 18

observations. In addition to the sleep variables, sex and

age were used in the imputation to enhance the esti-

mates. Four descriptive factors with high reliabilities

were finally extracted (Table 1). These factors

Table 1 Rotated factor loadings: children’s sleep questionnaire

# Item F1 F2 F3 F4 Sum Sq
Sleeping too
little

Sleep onset
problems

Positive attitude
toward sleeping

Sleep fears

16 Do you think that you sleep too little? 0.774 –0.083 –0.188 0.064 0.645
24 Do you feel sleepy during the day? 0.608 0.231 –0.074 0.172 0.459
23 Do you have trouble waking up in the morning? 0.398 0.210 –0.316 0.076 0.308
26 Do you feel rested after a night’s sleep? –0.375 –0.218 0.075 –0.193 0.231
15 Do you stay up late when your parents think you are

asleep?
0.436 0.688 –0.071 –0.017 0.669

8 Do you fall asleep in about 20 min? –0.157 –0.629 0.229 –0.008 0.473
19 Do you have trouble falling back asleep if you wake up

during the night?
0.019 0.584 –0.134 0.307 0.454

10 Is it hard for you to go to bed? 0.252 0.413 –0.360 0.265 0.435
18 Do you wake up at night when your parents think

you’re asleep
0.027 0.305 –0.188 0.278 0.207

11 Are you ready for bed at your usual bedtime? –0.148 –0.066 0.696 –0.095 0.520
9 Do you fight with your parents about going to bed? 0.304 0.112 –0.656 0.073 0.540
3 Do you like to go to sleep? 0.039 –0.389 0.551 0.001 0.456
14 Are you afraid of sleeping alone? 0.111 0.054 –0.073 0.565 0.339
13 Are you afraid of dark? 0.115 –0.000 –0.066 0.554 0.325
20 Do you have nightmares? 0.068 0.331 0.056 0.448 0.318

Sum Sq 1.694 1.907 1.618 1.160
Reliability q 0.85 0.85 0.83 0.74

The factor interpretations are based on the bolded loadings. # indicates the item number in the original questionnaire
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explained 44.9% of the total variance in the data.

Factor scores were calculated using the regression

method and used in subsequent statistical analyses.

Reliabilities of the factor scores were estimated by

Tarkkonen’s q (Tarkkonen & Vehkalahti, 2005).

The data are presented as frequencies and percent-

ages or means and standard deviations. Group differ-

ences in sleep quality were compared using

nonparametric tests (v2-test for categorical variables

and Mann–Whitney U-test for continuous variables).

To estimate the risk of sleeping problems in the AS

group, odds ratios with 95% confidence intervals were

computed. The significance level was set at p < 0.05,

and all statistical tests were two-sided.

Results

According to parental reports (SDSC), the average

sleep duration was longer in the control group than in

the AS group (v2 = 9.61, df = 3, p = 0.02). Most of the

controls (68.5%, n = 37) slept at least 9 h a night, as

opposed to less than half of AS children (41.2%,

n = 21). None of the controls, but 5.9% (n = 3) of

children with AS slept less than 7 h a night. Sleep onset

difficulties also were significantly more common in the

AS group than in the others (v2 = 26.31, df = 4,

p < 0.01); falling asleep took more than 30 min in

10.9% (n = 6) of the controls, while the corresponding

figure for the AS group was as high as 53.1% (n = 26).

Most sleep problems were more prevalent in the AS

group than in the control group (Table 2) and the

mean sleep subscale scores were correspondingly sig-

nificantly higher in AS children than in control chil-

dren. The only exception was in the variable of sleep

breathing disturbance (Table 3).

Sleeping difficulties had begun at an average age of

3.7 ± 4.7 years in control group and 2.4 ± 2.7 years in

the AS group, but the age was reported for only three

control children; thus most children in the control

group did not have sleeping difficulties. Children with

AS had significantly more sleep-related fears than

other children. Most of the controls (86.2%, n = 50)

had no sleep-related fears, with the remainder having

only occasional fears (13.8%, n = 8). Of the children

with AS, only 57.4% (n = 27) were reported to never

have had sleep-related fears while the rest had sleep-

related fears at least occasionally. Fears occurred less

than once a week in 23.1% (n = 11), once or twice a

week in 6.4% (n = 3), three to six times a week in 4.3%

(n = 2), and every night in 8.5% (n = 4) of children

with AS (v2 = 15.36, df = 4, p < 0.01).

Table 2 Comparison of frequencies (dichotomized: less than weekly versus at least one to two times a week) of sleep problems
occurring at least once a week between the control group and the Asperger syndrome group (parental sleep questionnaire)

# Item Control group, n (%) Asperger group, n (%) Odds ratio

2 Fall asleep >30 min 6 (10.9) 26 (53.1) 9.23 (3.34–25.51)
3 Goes to bed reluctantly 24 (39.3) 27 (55.1) 1.89 (0.88–4.05)
4 Has difficulty getting to sleep at night 14 (23.0) 30 (58.8) 4.80 (2.12–10.85)
5 Feels anxious or afraid when falling asleep 0 (0.0) 8 (15.7) –
6 Startles while falling asleep 0 (0.0) 5 (10.2) –
7 Shows repetitive actions while falling asleep 0 (0.0) 2 (4.0) –
8 Experiences vivid dream-like scenes while falling asleep 0 (0.0) 1 (2.0) –
9 Sweats excessively while falling asleep 2 (3.3) 10 (19.6) 7.20 (1.50–34.57)
10 Wakes up more than twice per night 0 (0.0) 7 (14.0) –
11 After waking up in the night, has difficulty to fall asleep again 2 (3.3) 12 (24.0) 9.16 (1.19–43.23)
12 Often changes position during the night 14 (28.6) 20 (40.0) 2.19 (0.96–4.99)
13 Has difficulty in breathing during the night 2 (3.3) 0 (0.0) –
14 Gasps for breath during sleep 0 (0.0) 0 (0.0) –
15 Snores 2 (3.3) 8 (15.7) 5.40 (1.09–26.69)
16 Sweats excessively during the night 3 (5.1) 13 (25.5) 6.39 (1.70–23.94)
17 Sleepwalking 0 (0.0) 3 (5.9) –
18 Sleeptalking 5 (8.3) 9 (17.6) 2.36 (0.74–7.55)
19 Grinds teeth 4 (6.6) 11 (21.6) 3.92 (1.16–13.19)
20 Wakes from sleep screaming or confused 0 (0.0) 2 (3.9) –
21 Has nightmares which he/she does not remember the next day 0 (0.0) 7 (13.7) –
22 Is unusually difficult to wake up in the morning 7 (11.5) 16 (31.4) 3.53 (1.32–9.44)
23 Awakes in the morning feeling tired 22 (36.7) 22 (43.1) 1.31 (0.61–2.81)
24 Feels unable to move when waking up in the morning 0 (0.0) 4 (8.0) –
25 Experiences daytime somnolence 7 (11.5) 19 (37.3) 4.58 (1.74–12.09)
26 Falls asleep suddenly in inappropriate situations 0 (0.0) 2 (3.9) –

# indicates the item number in the original questionnaire
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Bedtime rituals tended to be more common in the

AS group (57.1%, n = 27) than in controls (40.7%,

n = 24), but the difference was not significant

(v2 = 3.36, df = 1, p = 0.07). Bed-sharing was also

more common in the AS group than in the control

group; 21.7% (n = 10) of AS children visited their

parent’s beds at least weekly, whereas only 8.6%

(n = 5) of controls did so (v2 = 3.58, df = 1, p = 0.06).

Sharing a room with a parent tended to be less com-

mon in controls (5.1%, n = 3) than in AS children

(10.6%, n = 5), but the difference was not significant

(v2 = 3.21, df = 3, p = 0.26). Seasonal change in sleep

quality (‘‘is there seasonal change in sleep quality?’’,

response alternatives: yes/no) was reported signifi-

cantly more often by parents of AS children (33.3%,

n = 15) than by those of control children (13.8%,

n = 8) (v2 = 5.58, df = 1, p = 0.02). In both groups,

difficulties were most frequent during the spring or

summer.

The children’s self-report questionnaire revealed

many differences between the AS group and the con-

trols (Fig. 1). First, only 7.0% (n = 4) of controls but

58.3% of children with AS felt that they had sleeping

problems (v2 = 32.38, df = 1, p < 0.01). Insomnia was

very typical in the AS group; half of the controls

(50.9%) and a quarter of AS children (25.0%) reported

often falling asleep in less than 20 min (v2 = 12.33,

df = 2, p < 0.01). Only 6.8% of the control group and

as many as 20.0% of children in the AS group reported

frequent nocturnal awakenings (v2 = 9.42, df = 2,

p = 0.01). When children did wake up at night, those in

the control group had far less difficulties in falling

asleep again than those with AS (6.8% vs. 28.9%)

(v2 = 10.00, df = 2, p = 0.01). Children in the control

group less frequently reported staying awake for a long

time when their parents thought they had fallen asleep

(8.5%) than children in the AS group (25.5%)

(v2 = 7.39, df = 2, p = 0.03).

Second, too short sleep duration and tiredness were

characteristic of AS children. Only 3.4% of controls

reported sleeping too little, as opposed to 16.7% of

children with AS (v2 = 5.65, df = 2, p = 0.06). One-

fifth of controls (16.9%) found it difficult to wake up in

the morning, while the same problem was reported

more than twice as frequently by AS children (43.8%)

(v2 = 11.34, df = 2, p < 0.01). Daytime tiredness was

described by 5.4% of controls and 20.8% of children

with AS (v2 = 12.34, df = 2, p < 0.01). More than two-

thirds (71.2%) of controls reported often feeling rested

while only 43.8% of the Asperger group children

agreed (v2 = 10.71, df = 2, p = 0.01).

Third, the attitude toward sleeping was more nega-

tive among AS children than among controls. While

most children in the control group (93.0%) liked to go

to sleep, only 64.6% of children with AS had similar

inclinations (v2 = 13.14, df = 1, p < 0.01). Moreover,

most control group children were often willing to go to

sleep at bedtime (59.6%), whereas only every fourth

child with AS (25.0%) had the same opinion

(v2 = 18.78, df = 2, p < 0.01). Likewise, only two con-

trol group children reported that they often found it

hard to go to bed, in contrast to almost one-third of

children with AS (27.1%, n = 13) (v2 = 18.78, df = 2,

p < 0.01). Finally, controls had clearly fewer arguments

with parents about bedtime than children with AS

(10.2% vs. 22.9%) (v2 = 6.99, df = 2, p = 0.03).

Fourth, many AS children said that they suffered

from sleep-related fears. Among the controls, one child

(1.7%) reported often being afraid of the dark,

whereas 18.8% of the AS children did so (v2 = 9.58,

df = 2, p = 0.01). Almost all of the control group

children were unafraid of sleeping alone (93.1%),

while only 59.6% of AS children were rarely afraid of

sleeping alone (v2 = 17.90, df = 2, p < 0.01). Occa-

sional nightmares were quite common in both groups,

37.3% in controls and 57.4% in AS patients (v2 = 4.49,

df = 2, p = 0.11).

These four dimensions also emerged in factor anal-

ysis. Factor scores significantly differed between the

control group and the AS group (Fig. 2; Table 4).

No significant differences were observed in sleeping

habits, such as regular bedtime (p = 0.30), sleeping

Table 3 Mean sleep problems scores based on the parental questionnaire of the children with Asperger syndrome and controls
(Mann–Whitney U-test)

Subscale score Control group (mean ± sd) Asperger group (mean ± sd) p

Disorders in initiating and maintaining sleep (DIMS) 10.82 ± 2.87 15.65 ± 4.99 <0.01
Sleep breathing disorders (SBD) 3.51 ± 0.87 3.78 ± 1.19 0.28
Disorders of arousal (DA) 3.51 ± 0.72 4.27 ± 1.47 <0.01
Sleep–wake transition disorders (SWTD) 8.21 ± 2.11 9.90 ± 3.24 <0.01
Disorders of excessive somnolence (DES) 7.67 ± 1.63 9.69 ± 4.14 0.02
Sleep hyperhydrosis (SHY) 2.43 ± 0.97 3.69 ± 2.46 <0.01
Total score 36.13 ± 5.00 46.66 ± 12.18 <0.01

DIMS: items 1–5, 10, 11; SBD: items 13–15; DA: items 17, 20, 21; SWTD: items 6–8, 12, 18, 19; DES: items 22–26; SHY: items 9, 16
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every night in the same bed (p = 0.54), napping

(p = 0.24), changing sleeping place at night (p = 0.32),

falling asleep alone (p = 0.39), co-sleeping (p = 0.59),

sleeping too much (p = 0.11), having nocturnal pains

(p = 0.75), and using a sleep toy (p = 0.62), between

AS and control group cases.

In the AS group, there were no correlations between

total IQ, verbal IQ, nonverbal IQ, and any of the

Frequencies of child reported sleep problems

0 20 40 60 80 100

ControlFall asleep <20minutes** 12.3% 36.8% 50.9%

Asperger 39.6% 35.4% 25.0%

ControlAwake late* 57.6% 33.9% 8.5%

Asperger 36.2% 38.3% 25.5%

ControlWake up at night* 71.2% 22.0%

Asperger 42.2% 37.8% 20.0%

ControlDifficult to fall asleep* 59.3% 33.9%

Asperger 37.8% 33.3% 28.9%

ControlHard to go to sleep** 81.4% 15.3%

Asperger 43.8% 29.2% 27.1%

ControlWilling to go to sleep** 35.1% 59.6%

Asperger 33.3% 41.7% 25.0%

ControlDisagreement on bedtime* 57.6% 32.2% 10.2%

Asperger 33.3% 43.7% 22.9%

ControlAfraid of dark* 81.4% 16.9%

Asperger 62.5% 18.8% 18.8%

ControlAfraid of sleeping alone** 93.1%

Asperger 59.6% 31.9% 8.5%

ControlSleep too little^ 59.3% 37.3%

Asperger 47.9% 35.4% 16.7%

ControlDifficult to wake up** 45.8% 37.3% 16.9%

Asperger 20.8% 35.4% 43.8%

ControlTiredness** 57.6% 37.3%

Asperger 27.1% 52.1% 20.8%

ControlFeel rested* 25.4% 71.2%

Asperger 18.8% 37.5% 43.8%

Rarely Sometimes OftenSymptom severity:

^p=0.06, *p<0.05, **p<0.01

Fig. 1 Frequencies of self-
reported sleep problems in
children with Asperger
syndrome and in controls
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subscale scores on the parental sleep questionnaire (all

r’s < 0.24). However, according to children’s reports, a

positive attitude toward sleeping was strongly and

positively correlated with total IQ (r = 0.49,

p = 0.002), verbal IQ (r = 0.48, p = 0.002), and non-

verbal IQ (r = 0.34, p = 0.03). Sleep-related fears, in

contrast, were negatively correlated with verbal IQ

(r = –0.30, p = 0.05).

Discussion

The frequency of sleep problems in children with AS

as compared with normal children was high. Accord-

ing to parents, sleep onset problems, parasomnias,

sleep hyperhydrosis, and daytime somnolence were

more common in the AS group, whereas the risk for

sleep-related breathing disorders was no greater than

that of controls. Interestingly, parents reported sleep

problems being more frequent during the spring and

summertime, especially in children with AS. Similarly,

children with AS themselves often reported sleep

onset problems, too little sleep, sleep-related fears,

nightmares, and a negative attitude toward sleeping.

Finally, they reported often having arguments with

parents about bedtime. Consistent with our findings,

the few previous studies concerning sleep in children

and adults with AS have systematically reported an

increased prevalence of sleep problems in these indi-

viduals (Allik et al., 2006a; Allik, Larsson, & Smedje,

2006b; Godbout, Bergeron, Limoges, Stip, & Mottron,

Control Asperger
-3

-2

-1

0

+1

+2

+3
Too little sleep (p=0.04)

Control Asperger
-3

-2

-1

0

+1

+2

+3
No sleep onset problems (p<0.01)

Control Asperger
-3

-2

-1

0

+1

+2

+3
Positive attitude to sleep (p<0.01)

Control Asperger
-3

-2

-1

0

+1

+2

+3
Sleep fears (p<0.01)

Factor scoresFig. 2 Mean sleep problem
scores on the basis of the self-
reported questionnaire of
children with Asperger
syndrome and controls

Table 4 Mean sleep problems scores on the basis of the self-
reported questionnaire of children with Asperger syndrome and
controls (Mann–Whitney U-test)

Subscale score Control group
(mean ± sd)

Asperger group
(mean ± sd)

P

Sleep too little –0.16 ± 0.76 0.18 ± 0.93 0.04
No sleep onset

problems
0.23 ± 0.69 –0.26 ± 0.97 <0.01

Positive attitude
toward sleeping

0.28 ± 0.65 –0.33 ± 0.92 <0.01

Sleep fears –0.26 ± 0.58 0.31 ± 0.86 <0.01
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2000; Limoges et al., 2005; Nieminen-von Wendt

et al., 2005; Patzold et al., 1998; Polimeni et al., 2005;

Richdale, 1999; Tani et al., 2003; Wiggs & Stores,

2004). Similar findings have been gathered concerning

children with AD (Diomedi et al., 1999; Elia et al.,

2000; Gail Williams et al., 2004; Hering et al., 1999;

Richdale, 1999; Schreck & Mulick, 2000; Taira et al.,

1998).

The rates of insomnia, in particular, seem to be in-

creased in both AS and AD. For example, Patzold

et al. (1998) reported that 63.1% of children with AD

or AS have sleep disturbances according to parents,

especially increased sleep latency, and prolonged noc-

turnal awakenings. The study by Patzold et al. (1998)

was, however, limited by the small sample size (31

cases with AD and 7 cases with AS) and it did not

present any detailed data about sleep disturbances in

children with AS. In a later larger study, these findings

were replicated using parental reports as the source of

information; 73% of children with AS/AD had sleeping

difficulties as compared with 50% of the control group

children (Polimeni et al., 2005). Polimeni et al. (2005)

found that even though parent-reported severity, and

frequency of common problems like night waking were

similar between AD and AS groups, the children with

AS had significantly more total sleep disturbances and

disoriented awakenings than those with autism or

typical children. However, the study reported an

exceptionally high frequency of sleeping problems in

the control group (55%), which suggests the possibility

of sampling bias.

Findings concerning sleep duration have been

inconsistent. Neither Schreck and Mulick (2000) nor

Polimeni et al. (2005) observed differences in sleep

duration between children with AD and/or AS and

controls, but Patzold et al. (1998) reported reduced

sleep duration in children with AS which is consistent

with our findings. In this study, the sleep duration re-

ported by parents and children was less in the AS group

than in the control group. Findings concerning irregular

sleeping habits have also been inconsistent. We found

no evidence that irregular sleeping habits are more

common in AS subjects than in controls but Hoshino

et al. (1984) and Tani et al. (2003) had contrasting

findings in autism and adults with AS. Given the dif-

ferences between these three samples, the discrepancy

may reflect differences in diagnosis or age. For exam-

ple, Richdale has speculated that changes in sleep

quality may occur over time in autism (Richdale, 1999).

Sleep disturbances in AD have been speculated to

be negatively correlated with developmental level, but

the results have been contradictory. Hoshino et al.

(1984) showed that both the duration of the sleep

disturbance and the likelihood of sleep problems were

greater in patients with a poor developmental level

(Hoshino et al., 1984). Elia et al. (2000) found that the

sleep impairment in AD was related to poorer coor-

dination and inferior perceptual and verbal skills.

Schreck, Mulick, and Smith (2004) reported that short

sleep length was related to autism severity scores,

stereotypic behavior and social skill deficits. However,

neither Patzold et al. (1998) nor Diomedi et al. (1999)

observed any correlation between IQ and sleep

impairment in autistic children, even though Patzold

et al. (1998) reported that difficult daytime behavior

was correlated with present and past sleep problems. In

our study, no correlation between developmental level

and parent-reported sleep disturbances could be

established, but child-reported sleep fears and negative

attitudes toward sleeping were related to lower IQ.

This is not surprising given the fact that the partici-

pants all had average intelligence without a large range

in IQ and thus the variability in IQ was low as com-

pared with autism.

Neuroendocrine function has been suggested to

underlie sleep–wake rhythm alterations in individuals

with autistic spectrum disorders (Tordjman, Anderson,

Pichard, Charbuy, & Touitou, 2005). Melatonin, a

central hormone regulating the sleep–wake cycle

(Dahlitz et al., 1991), is of special interest in individu-

als with autistic spectrum disorders as suggested for

example by Wiggs & Stores (2004) and Richdale

(1999). Tordjman et al. (2005) noted that nocturnal

6-sulfatoxymelatonin excretion was significantly lower

in children and adolescents with AD than in normal

controls and as melatonin secretion depends upon such

exogenous factors as light and season (Brzezinski,

1997), it was interesting that parents reported a higher

frequency of sleep problems during the spring and

summertime than during other seasons especially in

children with AS. Thus it can be speculated that,

alternations in the sleep–wake cycle of children with

AS syndrome may be related to a melatonin secretion

dysfunction, making these children particularly vul-

nerable to the disruptive effect of a seasonal increase in

light on circadian rhythms. In Nordic countries day

length (season) is related to nocturnal activity level and

sleep in a normative sample of children (Aronen,

Fjallberg, Paavonen, & Soininen, 2002).

The question of comorbidity may also be important

in seeking explanations for the increased prevalence of

sleeping difficulties in children with autistic spectrum

disorders. The increased frequency of sleeping diffi-

culties has been speculated to be related to an in-

creased anxiety level in the AS group (Patzold et al.,

1998; Richdale, 1999; Wiggs & Stores, 2004). Lending
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support to this hypothesis, Allik et al. (2006b) reported

more emotional symptoms in children with AS and

sleep problems as compared to those without sleep

disturbances. Limoges et al. (2005) found that in-

creased anxiety levels accompany sleeping difficulties

in adults with AS/AD. Tani et al. (2003) reported a

high frequency (13/20) of clinical anxiety disorders in

individuals with AS. Our findings of a high prevalence

of sleep fears and negative attitudes toward sleeping

are consistent with the supposition that underlying

anxiety constitutes a significant predisposing factor for

sleeping difficulties. However, increased anxiety levels

may also be caused by sleep deprivation, and not vice

versa and therefore the question of causality requires

further studies. The role of anxiety in the sleep prob-

lems of children with AS warrants special attention, as

it may be decisive in the selection of the most effective

treatment.

Given the low prevalence of AS in population and

the high participation rate, our study examined a highly

representative group of AS children. Furthermore, this

study is, to our knowledge, the first to include self-

report of sleep of children with autistic spectrum dis-

orders. Earlier studies have shown that parents’ ability

to notice children’s sleeping difficulties can be low

(Paavonen et al., 2000, 2002). Our study of sleep in

children with AS using a larger sample size and a

complementary assessment of sleep quality and sleep

quantity (including the child’s and parents’ reports)

gives important new information concerning sleep in

children with AS. However, some limitations of the

study are worth noting. The control group was not

matched by gender with the patient group. However, in

the present study we found no gender differences.

Moreover, we did not control for long-term medica-

tion, comorbidity, and chronic/temporary illnesses. Fi-

nally, we used the children as informants about their

sleep. In the AS group, the parents were informed on

how to help the children in case they had difficulties in

filling in the form. Nevertheless, these children may

have had more problems in understanding the ques-

tions than did the normal children, which may have

affected their responses.

To summarize, consistent with previous studies on

AD or AS, we found an increased prevalence of sleep

problems in children with AS as compared with normal

controls. Both parents and children in the AS group

reported an increased amount of dyssomnias as com-

pared with parents and children in the control group.

The children’s report gave interesting additional

information concerning sleep-related fears and atti-

tudes toward sleeping. As sleep problems in autistic

spectrum disorders are common and tend to begin at

an early age and to persist for several years, their

clinical impact is considerable (Hoshino et al., 1984;

Taira et al., 1998). Children with severe disabilities are

reported to display more difficult daytime behavior in

association with sleep problems (Wiggs & Stores, 1999)

and these problems may also interfere with educational

efforts (Durand, 1998). Poor sleep can also aggravate

other symptoms typical of autistic spectrum disorders

(Schreck et al., 2004; Wiggs & Stores, 1996). Thus sleep

difficulties among those with autism spectrum disor-

ders is of considerable concern for families. There is

evidence to suggest that treatment of sleep problems

may ameliorate daytime behavior both in autism

(Malow, McGrew, Harvey, Hendersson, Stone, 2006)

and AS (Paavonen, Nieminen-von Wendt, Vanhala,

Aronen, & von Wendt, 2003a). In addition to affecting

the child’s behavior and cognitive functioning, sleeping

difficulties can increase parental stress and may even

compromise the child–parent relationship, potentially

leading to severe problems for the whole family

(Patzold et al., 1998; Richdale, 1999). Therefore, in

clinical practice, all children with AS should be

screened to identify different types of sleep problems.

Sleep-related anxiety should be evaluated, as this is

important in being able to choose the best treatment

for the child’s sleep problem.
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