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Abstract 

Background Sleep problems are common in typi 

cally developing (TD) children and in children with 

autism, however, less is known about the sleep of 

children with Asperger's disorder (AD). The aim of 

this study was to compare sleep patterns of children 

with autism and AD to aTD group of children. 

Methods Sixty-six parents of TD children, 53 par 

ents of children with autism, and 52 parents of chil 

dren with AD completed a survey on their child's 

sleep patterns, the nature and severity of any sleep 

problems and success of any treatment attempted. 

Results The results showed high prevalence of sleep 

problems with significantly more problems reported 

"1u Hie autLHTgad A13 groups 50%, 

autism = 73%, AD = 73%), with no significant differ 

ences between groups on severity or type of sleep 

problem. Children with AD were significantly more 

likely to be sluggish and disoriented after watdng and 

had a higher Behavioral Evaluation of Disorders of 

Sleep (BEDS) total score compared to the other two 

groups. The autism and AD groups reported signifi 

cantly better treatment success for medication com-
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pared to the TD group. The autism group reported 

significantly better success for behavioural treatment 

compared to the AD group. 

Conclusions In conclusion, children with AD may 

have more symptoms of sleep disturbance, and dif 

ferent types of sleep problems than children with 

autism. As this is the first study to compare autism 

and AD and to survey treatment outcomes, further 

research is needed to validate these findings. 

Keywords Asperger's disorder, autism, behavioural 

treatment, children, medication, sleep problem 

Introduction 

Autism and Asperger's disorder (AD) are pervasive 

developmental disorders involving both deviance and 

delay in social development and behaviour. In 

autism, language and communication development 

are also deviant and delayed, whereas in AD the 

history of language development is normal, although 

pragmatics remains an area of difficulty. About 75% 

of children with autism have a cognitive delay 

whereas children with AD do not (American Psychi 

atric Association 2000). In autism, a common addi 

tional difficulty is the high prevalence of sleep 

problems, but mere is little information concerning 

sleep in AD (Richdale 2001). 
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Sleep problems are common during childhood, 

particularly in younger children and in children with 

developmental disabilities (DDs). As well as causing 

the parent and child significant distress at bedtime 

and during the night, sleep problems can also impact 

significantly on the daytime functioning of the child 

(Stores 2001), including behavioural disturbances, 

drowsiness, and learning problems (Sheldon 2001; 

Paavonen a aL 2002). 

Prevalence rates for sleep problems in children 

with a DD vary from 13% to 86% (Didden & Sigafoos 

2001) and are significantly higher man those found 

in typically developing (TD) children (Richdale et aL 

2000). The most common sleep problems occurring 

in all children are difficulties initiating and maintain-

ing sleep (Didden & Sigafoos 2001; Sheldon 2001). 

Sleep problems have been found to persist for long 

periods in bothTD children (Smedje et aL 2001) and 

children with a DD (Quine 19915 Richdale et aL 

2000). 

Children with autism exhibit among the highest 

rates of sleep problems (Richdale 1999); on average 

two-thirds of these children experience sleep difficul 

ties (Richdale 2001). Sleep problems include irregu 

larity in sleep-wake patterns, night and early morning 

waking, and behavioural problems at bedtime, 

including ""."svfll bedtime routines and settling dif 

ficulties (Richdale 2001). Rates of sleep problems 

differ from that in age- and IQ-matched control 

children (Patzold aaL 1998). Additionally, studies 

suggest that rapid eye movement (REM) sleep 

abnormalities are present in some children with 

autism, although this requires further exploration 

(Richdale armf). Despite the high, rate of sleep diffi 

culties in autism, treatment studies remain rare 

(Schreck & Mulick 2000). 

Less is known about sleep in children with AD, but 

evidence suggests mere is also a high rate of sleeping 

difficulties, some of which may differ from those 

found in autism (Richdale 2001). Patzold et aL (1998) 

found that a small group of children with AD had 

qualitatively similar sleep patterns to the children 

with autism. However, other research indicates that 

individuals with AD may have specific sleep problems 

not typically seen in those with autism including 

increased Stage 1 sleep, absence of dreaming and 

periodic limb movements (Bergeron et aL 1997; God-

bout et aL 1998; Godbout et aL 2000). Kleine-Levin 

syndrome, which consists of recurring periods of 

hypersomnia, behavioural and mood disturbance, has 

also been reported in two case studies of adolescent 

males with AD (Berthier a aL 1992). Given that all 

studies contained less than 10 individuals with AD 

and many of the individuals were adolescents or 

adults, further conclusions about sleep in children 

with AD and any similarities or differences with 

autism cannot be drawn. Treatment for sleep prob 

lems in either group remains largely unexplored. 

The aim of this study was to compare sleep pat 

terns in AD, autism, andTD children. A second aim 

was to explore treatments used for sleep problems 

and examine treatment outcomes in these groups. It 

was predicted that children with autism and with AD 

would exhibit a greater frequency and severity of 

sleep problems compared to theTD group; that sleep 

problems in AD would differ from those in the autism 

andTD groups; and thatTD children would report 

better treatment outcomes than children with AD or 

autism. 

Method 

icipants 

TD children were recruited by general advertisement 

placed in a local newspaper and around RMTT Uni 

versity campuses via notice boards and newsletters. 

Children with autism and AD were recruited through 

a range of associations for children with these disabil 

ities in Victoria, Queensland, South Australia and 

Tasmania. Sixty-six parents of TD children, 53 par 

ents of children with autism, and 52 parents of chil 

dren with AD completed and returned the survey. 

Children's diagnoses were reported by parents. 

Materials 

The sleep survey contained questions requiring par 

ents to tick the relevant box or write a brief statement. 

The survey was similar to one recently reported by 

Robinson & Richdale (2004). The survey contained 

questions regarding child demographics including 

age, diagnosis, gender, and current medication. 

Three questions pertained to child sleep patterns 

including average hours of sleep per night, sleep loca 

tion, and whether the parent believed their child had 

a sleep problem (yes/no). If parents answered yes to 

mis question, they were asked to respond to a further 

six questions regarding type of sleep problem (set-
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ding, night waking, early morning waking), severity 

(mild, moderate or severe), duration of sleep prob 

lem, whether their own sleep was disturbed because 

of the child's sleep problem (yes/no) and whether 

their child had been formally diagnosed with a sleep 

disorder. Parents also listed any treatments they had 

sought to remedy their child's sleep problem, and 

rated the success of the treatment on a 7-cm visual 

analogue scale anchored with the statements Not very 

successful and Mry successful 

Parents also completed the Behavioral Evaluation 

of Disorders of Sleep (BEDS) (Schreck a aL 2003) 

which is designed to evaluate sleep patterns and sleep 

problems in children. Data are also available for chil 

dren with autism (Schreck & Mulick 2000). The 

BEDS yields four factor scores: Factor 1 (expressive 

sleep disturbance) refers to observable behaviours of 

sleep disturbance such as screaming during sleep, 

and sleep walking; Factor 2 (sensitivity to the envi 

ronment) refers to environmental factors which may 

be contributing to sleep problems; Factor 3 (disori 

ented awakening) relates to die child being sluggish 

or disoriented when they wake; and Factor 4 (Apnea/ 

Bruxism) refers to difficulty breathing during sleep 

and teem grinding. A fifth factor relating to sleep 

facilitators and referring to whether a child needs 

medication or pacifier to fall asleep, was eliminated 

from the final scale, but may be useful for children 

with a disability and was therefore included in the 

analyses. A total sleep problem score can also be 

calculated. 

Procedure 

The study was approved by me RMTT University 

Human Research Ethics Committee. All advertise 

ments asked for parents of children aged 2 years and 

older to volunteer to complete a survey on sleep 

patterns. The survey was either attached to, or adver 

tised in the regular newsletter of State autism and AD 

associations, andTD parents responded to advertise 

ments placed on University campuses and in a local 

newspaper, therefore return rates could not be calcu 

lated. Parents responding to an advertisement were 

mailed a survey to be returned to the first author 

(MP) via mail. 

Data analysis 

All categorical data from the survey were examined 

using chi-square analysis. Analysis of variance proce 

dures whhTukey-Kramer post hoc tests were 

employed to examine noncategorical data. A small 

amount of data were missing, and this varied for each 

item of the survey. Therefore, percentages reported 

and statistical analyses are based on the number of 

participants who responded to the relevant item. 

Results 

TheTD group consisted of 39 males and 27 females, 

the autism group consisted of 41 males and 12 

females and the AD group consisted of 42 males and 

eight females. The TD group had a significantly 

higher proportion of females compared to the autism 

and AD groups [£ (N = 169) = 9.82, P= 0.007]. A 

single factor between subjects analysis of variance 

revealed mat mere was a significant difference in age 

between the groups, with the AD group being signif 

icantly older than both theTD group and the autism 

group (Table 1). Therefore, in the remaining analy-

Tkfalc I Descriptive miKltcs for age and houn sleep per nignt iuuu groups 

Autism (n = S3) AD(n=>52) 

Mean age (yean) 

Mean hours steep per night 

6.0(3.1) 

Range = 2-11 

9J (1.8) 

Range-6-13 

6-5(2.7) 
Range = 2-16 

8.9 (1.5) 

Range = 5-113 

9.3* (3.1) 

Range = 4-17 

8.9 (1.4) 

Range = 5-113 

•Statistically significant difference, P< 0.001. 

TD, typically developing; AD, Asperger^ disorder. 
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ses, age was entered as a covariate and was not found 

to contribute significantly to any of the results. 

Sleep characteristics and sleep problems 

No differences were found between die groups on 

hours sleep per night (Table i). Fifty per cent of the 

parents in theTD group reported that their child had 

some kind of sleep problem compared with 73% in 

bom the autism and AD groups. This difference was 

significant, with theTD group reporting significantly 

fewer sleep problems than the other two groups [g2 

(N= 171) = 9.618, P= 0.018]. There was no signifi 

cant difference between the groups regarding die 

number of sleep problems reported, with all three 

groups reporting 1.2 sleep problems on average. 

There were no differences in severity ratings of sleep 

problems between the groups (Table 2). Of the par 

ents who reported their child had a sleep problem in 

theTD group, 65% (it = 21) reported that their own 

sleep was disturbed because of their child's sleep 

problem compared to 80% (n = 29) and 68% 

(n = 26) in the autism and AD groups, respectively. 

Ifcbte 2 Parent percentage severity ratings of their drihft sleep 

problem 

TD, typically developing; AD, Aspergert disorder. 

There were no significant differences between the 

groups on this item. There was no relationship 

between whether parent sleep was being disrupted 

and severity ratings. 

The parents in the AD group reported longer dura 

tion of sleep problems than the other two groups, 

however, there was no significant difference between 

the groups on duration of sleep problems after age 

was controlled for. There was no significant differ 

ence between the groups on settling problems, night 

waking, early morning waking problems or cosleep-

ing (Table 3). 

There was a significant difference between the 

three groups on the disoriented waking factor of the 

BEDS [F (2,77) = 4.145, P= 0.020]. Post hoc tests 

revealed that the AD group had significantly higher 

scores on this factor than the TD group. This indi 

cates that the AD group was more likely to be slug 

gish, have slow reactions and speech, and to be 

disoriented upon waking. There were no significant 

group differences for the other BEDS factors. Nev 

ertheless, theTD group had the lowest average scores 

on all BEDS factors. There was a significant differ 

ence between the groups on the BEDS total score [F 

(2, 81) = 6.305, P= 0.003]. Post hoc tests indicated 

that die AD group had significantly higher BEDS 

total scores than both theTD and the autism groups. 

This indicates higher overall symptoms of sleep dis 

turbance in the AD group. Table 4 shows descriptive 

statistics for BEDS factors and total BEDS score 

across the three groups. Means of BEDS factors for 

each group were compared to BEDS normative data. 

For BEDS factors 1,2 and 3 means for theTD and 

autism groups indicated normal levels of sleep distur 

bances, whilst the means for the AD group indicated 

mild sleep disturbance on these three factors. For 

factor 4, the TD and AD group means were within 

Table 3 tacenttge of parents reporting settling, night waking, early morning waking, and cosleeping across the groups. 

TD, typically developing; AD, Aspergert disorder. 
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Table 4 Means and standard deviations of normative scores, BEDS factor scores and BEDS total scores across the three groups 

TD(n Autism (no29) AD (n° 14) Norms 

Normal - wkhin 1 standard deviation of normative mean; mild = more than t standard deviation above normative mean; moderate = more 

dun a standard deviations above normative mean; severe = more than 3 standard deviations above normative mean. 

the normal range, whereas the autism group mean 

indicated moderate levels of sleep disturbance. For 

factor 5, means for both theTD and autism groups 

showed mild levels of sleep disturbance, while the 

mean for the AD group indicated moderate degrees 

of sleep disturbance. For BEDS total score, means 

forTD and autism groups were within the normal 

range, however, the score for the AD group was 

within the moderate range of sleep disturbance. 

Current medication 

Table 5 lists the number of children taking different 

types of medication across the three groups. There 

was a significant difference regarding the number of 

medications taken by children in each group, with the 

autism and AD groups taking significantly more med 

ication than theTD group [F (2,168) = 11.81, 

P< 0.001].Taking medication was not associated 

with the presence of a sleep problem in any of the 

three groups. 

Treatment outcomes for sleep problems 

Overall 34.7% (n = 42) of parents had sought treat 

ment to alleviate their child's sleep problem. Treat 

ments fell into four categories: behavioural 

intervention, medication, herbal treatment, and a 

mixed group of other treatments. The percentage of 

parents in each clinical group seeking one of these 

first three treatments for their child's sleep, and the 

average success ratings reported by parents (where 

o cm = no success and 7 cm = high success) are 

listed in Table 6. 

There were no differences between groups regard 

ing whether parents had sought treatment or not 

(Table 6). Of those parents who had sought treat 

ment, 29% of parents in theTD group, 17.4% of 

parents in the autism group, and 38.9% of parents in 

the AD group had attempted some other kind of 

treatment (besides behavioural, medication or 

herbal) for their child's sleep problem. These other 

treatments included chiropractic treatment (n = 1), 

aromatherapy (n = 5), restricted diet (» = 1) and bio-

feedback (n = 1). Because of the variety of other 

treatments and the small numbers, the success rat 

ings of these other treatments were not analysed sep 

arately, however, the average success ratings of these 

treatments was 1.5 (SD = 1.6). Of the parents who 

indicated that their child had a sleep problem, 87% 

of parents in theTD group indicated mat they would 

be interested in participating in a treatment program 

for their child's sleep problem, compared to 78% of 

parents in the autism group and 77% of parents in 

© 2005 Blackwell Publishing Ltd, Journal of Intellectual Disability Research 49, 260-268 
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TUrio S Current nwdicsnon TBfcm by ctriMrcp across trie dote groups 

Drug Autism (n = 53) AO(no52) Total 

0 

I 

0 

2 

2 

2 

2 

3 

9 

4 

2 

0 

2 

I 

0 

0 

I 

2 

I 

6 

0 

I 

2 

3 

15 

4 

5 

I 

2 

I 

3 

I 

I 

I 

3 

I 

8 

2 

3 

S 

10 

•Central nervous system mjumiIjiw; kAnndptessant-Seteca\e Serotonin Re-uptake Inhibitor (SSRI); 

'Anttdeprestint-TKcycKc (TCA); 'Atypical antipsychocc; 'Benzodiizepine; 'Anoconvulunt; 'Muscle relaxant; 'Hypertensive; 

TD, typically developing; AD, Aspetger^ disorder. 

Interventtoos tttcnapQcd end thexr cventge tuccew ratings tcrou groups 

BehwkwnJ Hedlattkm HerlMl 

the AD group. The differences between die groups 

for this item were not significant. 

Behavioural intervention was reported to be signif 

icantly more successful in the autism group than in 

the AD group [F (a, 32) = 3.978, P= 0.029]. Medi 

cation was rated as more successful by parents in the 

autism group and the AD group man by parents in 

theTD group [F (2,39) = 5.045, P= 0.011]. 

The TD group were taking significantly more 

promcthazine (a nonprescription 

= 118) = 26.273, P= o.oo3].This suggests that 

medication may be more effective for treating sleep 

problems in children with autism and AD than in 

children who areTD. Medications taken by children 

O 20OJ BlackweD Publishing Ltd, Journal cflntdleatud Disability Research 49, 260-268 
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Tfcbte 7 Previous Medication taken by children across the three 

groups to trctt sleep problems 

'Hypotemive; 'Antihisaroine; 'Chronobiotic 

TD, typically developing; AD, Aspergert disorder. 

across the three groups in an attempt to alleviate 

sleep problems are reported in Table 7. There were 

no significant differences between groups on parent 

ratings of success of herbal treatment. 

Discussion 

The major aim of mis study was to compare sleep 

patterns of children with autism and AD toTD chil 

dren. The hypothesis that children with autism and 

AD would have more sleep problems than TD chil 

dren was supported with 73% of parents in the autism 

and AD groups reporting that their child had a sleep 

problem, compared to 50% in theTD group. How 

ever, it is also clear from these figures that sleep 

problems were highly prevalent in all three groups. 

The hypothesis that children with autism and AD 

would have significantly more severe sleep problems 

than theTD group, as rated by parents, was not 

supported. There were no statistically significant dif 

ferences between severity ratings among the groups, 

with the autism group tending to have fewer children 

with sleep problems rated as severe. This finding is 

interesting given that the AD group were found to 

have significantly higher symptoms of sleep distur 

bance as indicated by the BEDS total score and more 

disoriented waking, compared to the other two 

groups. 

Although there were no differences between the 

groups on duration of sleep problems, there was a 

higher proportion of older children in die AD group. 

It is possible mat this is because of a sampling bias. 

However, this may also be because of children with 

AD being diagnosed later than children with autism. 

As children with AD do not have language or cogni 

tive delays, a diagnosis may not be made until the 

child is older (American Psychiatric Association 

2000; Gillberg 2002). Alternatively, this result may 

be because sleep problems in children with AD per 

sist into late childhood and early adolescence. Fur 

ther research should examine these possibilities by 

investigating sleep problems in individuals with AD 

at different ages (cross-sectional) and across die 

lifespan (longitudinal). 

The hypothesis thatTD children would report bet 

ter treatment outcomes than children with autism 

and AD was not supported. Medication was rated as 

twing Qignifirnntly more successful in the autism and 

AD groups man in theTD group.This result may be 

because of the children with autism and AD more 

often taking clonidine thanTD children who almost 

all took promethazine (phenergan) or trimeprazine 

(vallergan). These nonprescription medications do 

not require the supervision of a doctor and therefore 

may not be used appropriately by parents. Promet 

hazine and trimeprazine can also produce paradoxi 

cal effects in many children (Owens a aL 2003), 

which may have contributed to lower treatment suc 

cess ratings. These findings reflect those reported by 

Owens et aL (2003) who found that the use of both 

prescription and nonprescription medication to treat 

sleep problems was a relatively common practice. 

Owens a aL (200^) nlgo. fniinr1 rtm pimiin rinnrl. 

opmental disorders was one of the top five r^prfirif»n« 

for which paediatricians pre*^"*^ mp^j'-°>t^" f^-

children's sleep problems. However, few of these 

*•"•"» —'y^t'"""1 ~rrrt*THTr nr clinical 
guidelines, for use in paediatric populations. 

for attempted behavioural intervention, there were 

no differences between the TD, autism and AD 

groups, however, behavioural intervention was 

reported to be significantly more successful for the 

autism children than the AD children. This may be 

because of me children in the autism group being 

younger on average than children in the AD group. 

It may be that behavioural programs and applied 

behaviour analysis are most beneficial for children at 

younger ages. Therefore, the autism group may have 

benefited more from behavioural intervention for 

sleep than the AD group. Parents of children with 

autism may also be more experienced at conducting 

O 2005 Blackwell Publishing Ltd, Journal of fouOectual Disability Research 49,160-268 
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behavioural intervention, resulting in behavioural 

treatments for sleep problems being reported as more 

successful in the autism group. Another explanation 

for this finding is that children with autism may have 

sleep problems that are more amenable to behav 

ioural intervention. 

It may also be that the sleep problems seen in 

children with AD are different to those seen in 

autism.The AD group had significantly higher scores 

on the Disoriented Waking factor of the BEDS, indi 

cating mat the AD group is more sluggish, have 

slower reactions and speech after waking, and can be 

disoriented on waking. Children with AD also had 

significantly higher BEDS total scores. These results 

may be because of die excessive daytime sleepiness 

associated with Kleine-Levin syndrome which has 

been reported in adolescents with AD (Berthier a aL 

1992). Another reason for this result may be related 

to older children in the AD group. Daytime sleepiness 

has been found to increase during adolescence 

because of a delayed sleep phase pattern that occurs 

during this period (Kahn a aL 1996; Thorleifsdottir 

etaL 2002). 

However, children with AD have also been found 

to have a number of abnormalities in sleep patterns 

including disturbances to REM sleep, longer sleep 

latencies, more night waking, increased stage 1 sleep 

(light sleep) and less slow wave sleep (deep sleep) 

(Bergeron a aL 1997; Godbout etaL 1998).These 

factors could also contribute to children with AD 

feeling less rested and sleepy when woken in the 

morning, as they may be experiencing poorer sleep 

quality. These factors would also contribute to chil 

dren with AD having generally more disturbances to 

their sleep, which may account for higher BEDS total 

scores. Future research should further explore these 

findings. 

Overall, although there was a very high prevalence 

of sleep problems reported across the groups, many 

parents had never sought treatment. This may be 

because of the belief that children grow out of sleep 

problems, or that sleep problems are caused by the 

child's disability and therefore cannot be treated.The 

majority of parents ofTD children with a sleep prob 

lem indicated that they would be interested in taking 

part in a treatment program for their child's sleep 

problem (87%). This was lower for the autism and 

AD groups with about 75% of parents in each group 

expressing interest in such a program. This difference 

may be because of parents of children with autism or 

AD being less concerned with sleep problems com 

pared to other behavioural or learning problems that 

their child may have. 

There are a number of limitations associated with 

collecting self-report survey data. For example, the 

relatively high prevalence of sleep problems obtained 

could potentially reflect a sampling bias. Although we 

advertised for participants to complete a survey on 

children's sleep patterns and not sleep problems per 

se, it is possible that parents who had a child with a 

sleep problem were more likely to complete the sur 

vey, resulting in an over-estimation of the prevalence 

of sleep problems in this sample. However, similar 

prevalence rates have been reported previously 

in children with autism (Johnson 1996; Richdale 

2001). Nonetheless, there is no reason to suspect that 

there was any systematic bias within the obtained 

sample which would preclude valid comparisons 

being made across die three participant groups as to 

the nature and severity of sleep problems, or treat 

ment success. The high prevalence rates reported in 

the current sample allow more confident statistical 

comparisons of children's sleep to be made man 

might have otherwise been possible with lower rates 

of sleep problems. Future studies utilizing rigorous 

population sampling methods are indicated to further 

clarify the epidemiology of sleep problems in these 

groups. 

It was not possible to confirm the diagnoses of the 

children and the number of AD children for whom 

there was BEDS data was relatively small. There was 

also a lack of detail about die treatments attempted 

such as dosage of medication, type of behavioural 

intervention or type of herbal treatment undertaken. 

Nevertheless, there is a lack of data examining and 

contrasting sleep patterns and treatment outcomes in 

these groups, and these preliminary data provide 

valuable information on sleep problems as well as 

treatment outcomes. 

In conclusion sleep problems were common in 

these children who wereTD or who had an autism 

spectrum disorder. Results indicate diat children with 

AD have sleep problems that are more resistant to 

behavioural treatment, and they have more disori 

ented waking and more symptoms of sleep distur 

bance compared to children with autism and TD 

children. As this is the first study to survey treatment 

outcomes for sleep problems in these populations, 

© 200s Blackwell Publishing Ltd, Journal of inteBectual Disability Research 49, 260-268 
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further research should examine the differences in 

sleep patterns between children with AD and autism, 

and evaluate die effectiveness of currently used treat 

ments for sleep problems. 
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