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INTRODUCTION

Autism spectrum disorder (ASD) is a neurodevelopmental 
disorder characterized by repetitive and restricted behavioral 
patterns and persistent deficits in social communication. The 
prevalence of ASD is estimated to be 1.7–1.85% of children and 
adolescents [1-3]. Children with ASD have a variety of comor-
bidities that affect their functioning during their daily lives [4]. 
Especially, sleep disturbances are relatively common and affect 
not only the daily functioning and quality of life of children but 
also the quality of life of their family [5-8].

It has been recognized that children with ASD and sleep prob-
lems have more emotional and behavioral difficulties than chil-
dren without sleep problems [9]. Episodes of violent behavior, as 
well as emotional problems such as depression and anxiety, are 
significantly increased [10]. Additionally, cognitive tests show 
they tend to have a worse performance [11], and their daily life 
functioning is relatively low [10]. It has also been reported that 
severe sleep disturbances are associated with severe daytime be-
havior problems [10]. In addition to behavioral problems, ASD 
children with sleeping disorders have more problems with social-
ization, attention, self-stimulation, and self-inflicted behavior 

Melatonin and Sleep Problems in Children  
with Autism Spectrum Disorder

Eun Jin Park and Young-Min Park
Department of Psychiatry, Inje University Ilsan Paik Hospital, Goyang, Korea

Autism spectrum disorder (ASD) is a neurodevelopmental disorder that develops during early childhood. It is characterized by social commu-
nication deficits, restricted interests, and repetitive behaviors. The various comorbid problems affect the daily functioning and quality of life 
of patients and their families. In particular, sleep problems, including insomnia, negatively affect the children’s social interactions, emotions, 
and behavior. Melatonin is the most commonly prescribed drug for sleep problems related to ASD during childhood and adolescence, and 
the link between decreased melatonin concentration and the pathogenesis of sleep disturbances in ASD has been focused on recently. It is 
essential to evaluate sleep problems in children with ASD and to make appropriate therapeutic interventions. This article reviews the findings 
on the sleep-melatonin relationship in patients with ASD. 

Key Words: Sleep; Melatonin; Autism spectrum disorder

Received: April 26, 2020   Accepted: May 8, 2020
Corresponding author: Young-Min Park, MD, PhD, Department of Psychiatry, Ilsan Paik Hospital, Inje University, 170 Juwha-Ro, Ilsanseo-gu, Goyang 10380, Korea. 
Tel: 82-31-910-7260, Fax: 82-31-910-7268, E-mail: medipark@hanmail.net
cc  This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (https://creativecommons.org/licenses/by-
nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

REVIEW ARTICLE

eISSN 2635-9162  /  https://chronobiologyinmedicine.org
Chronobiol Med 2020;2(2):47-51  /  https://doi.org/10.33069/cim.2020.0009

CIM

[10]. One research has shown that reduced sleeping time at night 
predicts the severity of social interaction disturbances, one of the 
core symptoms of ASD [12]. The sleeping disorders of the chil-
dren also adversely affect their parents’ mental health. Parenting 
stress increases when a child has trouble falling asleep at night or 
wakes up frequently during sleep [13]. As a consequence, the par-
ents can also end up suffering from poor sleep quality. In particu-
lar, sleeping problems of children affect the mother’s sleep and 
stress, and if these difficulties become chronic, it has been report-
ed that the overall health of the mother also worsens [9].

Sleep is essential for brain development in childhood [14]. In a 
recent review of animal model studies, it was suggested that in 
the case of ASD, chronic insomnia could have an impact on 
brain development [14]. Considering the many adverse effects of 
sleep problems, assessing and treating sleep problems in children 
with ASD is very important for improving the health of the chil-
dren and the quality of life of their families [15]. 

Behavioral therapy, such as sleep hygiene, is currently the pri-
mary approach to reduce sleep problems, but the use of medica-
tion is steadily increasing [16,17]. The most widely-studied phar-
macological agent used for the treatment of sleeping disorders in 
children with ASD is supplemental melatonin [18-20]. Melato-
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nin functions in many ways to treat sleep problems in ASD, and 
the number of studies of the relationship between melatonin and 
sleep in patients with ASD is steadily growing [21]. This review 
will discuss the findings on the sleep-melatonin relationship in 
patients with ASD. 

SLEEP PROBLEMS AND ASD

The rate of sleep problems in children and adolescents with ASD 
is high. More than 60% of ASD children and adolescents are 
known to suffer from sleep problems [22]. The sleep disturbances 
include a variety of problems such as poor quality of sleep, difficulty 
in falling asleep, and waking up early [20,22]. When a child with 
ASD is affected by a sleeping disorder, the child’s behavioral prob-
lems worsen and it affects their daytime functioning. 

Many studies have found that children who have ASD have 
considerably longer sleep latencies than children who develop typ-
ically [23,24]. Up to 60% of children with ASD have trouble falling 
asleep [25]. Miano et al. [24] estimated that 25.8% of children with 
ASD take 30 minutes to fall asleep relative to 6.6% of typically de-
veloping children. There are also studies showing an increased 
number and duration of night awakenings in children with ASD 
[26,27]. Prolonged sleep latency and nighttime awakenings con-
tribute to reduced overall sleep time in children with ASD [25]. 
Children with ASD also have a short overall sleep time. Miano et 
al. [24] found that 22.6% of children with ASDs slept for less than 
8 hours at night relative to just 9.6% of children typically develop-
ing. This can explain the high rates of daytime drowsiness experi-
enced by children with ASD [28]. 

Children and adolescents with ASD are also likely to suffer from 
parasomnias, such as sleepwalking, night terrors, and restless leg 
syndrome [28,29]. Children with ASD can show odd bedtime 
routines and a bedtime resistance [30]. Even very young children 
with ASD have serious sleep problems. In a recent study conduct-
ed in India, sleep problems in preschool children with ASD were 
severe [31]. This study targeted preschool children between the 
ages of 2 and 6. The overall prevalence of sleep disturbances was 
93% and the prevalent symptoms were bedtime resistance (95%), 
sleep anxiety (85%), and sleep duration (81%) [31]. The most 
common sleep problems may differ at different ages [32].

In children with ASD, multiple factors have been correlated 
with sleep disturbances. Sleep problems in children with ASD 
are positively associated with autism severity [33]. Mazurek and 
Sohl [34] studied 81 adolescents with ASD regarding specific 
types of sleep and behavioral problems. Sleep problems were sig-
nificantly correlated with physical aggression, inattention, irrita-
bility, and hyperactivity. In multivariate analyses, sleep problems 
accounted for approximately 22–32% of the differences between 
models of behavioral problems. Notably, night awakenings had 
the strongest association with daytime behavior, even after ad-
justing for sex and age [34].

In Western Australia, researchers investigated the child and 
family characteristics associated with sleep disturbances [35]. 

Their results suggested that severe ASD symptoms, child epilepsy, 
maternal autism traits, depression, anxiety, lower family income, 
and lower paternal education were associated with increased se-
verity of sleep problems. Thus, it is necessary to consider various 
aspects, including factors of the children and family members, 
when evaluating sleep problems in children with ASD.

CORE SYMPTOMS AND SLEEP 
DISTURBANCE IN ASD 

The main symptoms of ASD include social communication 
deficits, restricted/repetitive behaviors (RRB), and sensory ab-
normalities. Specifically, communication difficulties in children 
with ASD have been linked to a shorter sleep duration [36]. De-
ficiencies in interpersonal social communication were correlated 
with bedtime resistance [32]. 

A total of 57 children were surveyed for the link between RRB, 
one of the key ASD symptoms, and sleep. Thirty-eight children 
with ASD and nineteen developmentally delayed children par-
ticipated [37]. Sleep problems were assessed at age four and 
higher-order RRBs (sameness/ritualistic/compulsive behaviors) 
were investigated from age 2–6 in the ASD group. The research-
ers found that sleep problems were associated with the trajecto-
ries of higher-order RRBs [37]. 

Sensory sensitivities and sleep disturbances are also associated. 
In a recent study, 69 autism children and 62 age-matched con-
trols were examined for sleep habits and sensory abnormalities 
[38]. They found children with ASD displayed more severe sleep 
disturbances and sensory abnormalities than controls. The sleep 
disturbances in the autism group were associated with touch and 
oral sensitivities. Specifically, hypersensitivity towards touch 
showed the strongest association with sleep disturbances, and 
explained 24% of the variance in total sleep disturbance scores. 
Moreover, sensitivity to sensory stimuli is associated with sleep 
anxiety [39].

On the other hand, studies of ASD children at younger ages 
showed different results. A study of 281 preschool ASD children 
aged between 4 and 5 showed that sleep conditions were gener-
ally not correlated with the core autism symptoms and were 
more related to various emotional and behavior problems [40]. 
Sleep disturbances were associated with aggression, anxiety, de-
pression, and attention problems.

Recent studies have also shown that an ASD diagnosis itself 
increases the risk of sleep problems [41]. Besides, in cases of hy-
peractivity, emotional, and behavioral problems in ASD, the 
prevalence of sleeping disorders is increased, indicating that 
sleep and behavioral problems are related to each other.

MELATONIN AND AUTISM SPECTRUM 
DISORDER

Melatonin is a hormone synthesized by the pineal gland that 
has a number of functions, including the regulation of sleep-
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wake cycles [42]. Among patients with ASD, there have been 
many findings of an association between sleep problems and 
melatonin abnormalities [43-45]. Many results have shown that 
the level of melatonin in the blood and urine are decreased sig-
nificantly in individuals with ASD [46,47]. Additionally, there 
have been studies showed that melatonin is not only linked to 
regulating sleep-wake cycles but also to reducing anxiety [48,49]. 

The serum melatonin level has been negatively correlated with 
autism severity, suggesting a higher risk for children with more 
severe ASD to experience insomnia [50]. A recent study mea-
sured urine melatonin levels and compared the mothers of ASD 
children with the mothers of typically developing children. The 
results showed that the concentration of melatonin in urine from 
mothers of ASD children was significantly lower. This result sug-
gests a genetic link between ASD and melatonin [51]. A study 
that examined heritability by surveying children with ASD, 
healthy siblings, and parents by measuring plasma melatonin 
levels also showed differences in melatonin synthesis [52]. Pagan 
et al. [53] examined gut samples from 9 ASD patients and 22 
healthy people, and measured the melatonin concentration in 
blood platelets in 239 ASD patients and their first-degree rela-
tives. The results showed that ASD patients have melatonin pro-
duction problems and that they had reduced activity of enzymes 
involved in melatonin synthesis.

Besides, Pagan et al. [54] have suggested that dysfunction of 
the serotonin-N-acetylserotonin-melatonin system is a biomark-
er of ASD. There is growing evidence that melatonin synthesis 
and metabolism differ in patients with ASD [55-57]. Recent 
studies have shown that reductions of melatonin synthesis are 
related to a lower melatonin concentration in patients with ASD, 
and eventually this negatively affects sleep and the circadian 
rhythm in ASD patients [58]. Additional studies have shown that 
genetic factors may affect the sleep patterns in ASD. Veatch et al. 
[57] studied a group of ASD children with sleep onset delay. 
They tested the genes associated with two melatonin pathways, 
acetylserotonin O-methyltransferase (ASMT) and cytochrome 
P450 1A2 (CYP1A2). Higher frequencies of variants found to 
decrease ASMT expression were related to decreased CYP1A2 
enzyme activity. These results indicate that the expression of 
sleep onset delay is related to melatonin synthesis genes.

Some studies also attempted to find a link between melatonin 
level and pineal gland volume [59]. Maruani et al. [59] evaluated 
215 participants, including 78 children with ASD, 90 unaffected 
relatives, and 47 healthy controls. They found that both early 
morning melatonin levels and pineal gland volume were lower in 
patients compared to controls. However, the effect of pineal gland 
volume was normalized when analyzed in relation to melatonin 
levels. Thus, melatonin variations in ASD might be driven mainly 
by dysregulation of the melatonin synthesis pathway [59]. The role 
of the pineal gland volume differences has not yet been clarified.

EFFECT OF SUPPLEMENTAL 
MELATONIN FOR SLEEP PROBLEMS 
IN PATIENTS WITH ASD

When ASD patients suffer from sleep disturbances, the first-
line treatment for children and adolescents with ASD is parent-
directed behavioral treatments for sleeping disorders [60]. Treat-
ment should be based primarily on practicing sleep hygiene and 
behavioral interventions. If sleep problems persist even after be-
havioral therapy, then drug administration is considered. Medi-
cation for sleeping disorders is common in children with ASD 
[61]. Studies have shown that melatonin has effects on sleep 
problems in both children and adults [43,62].

Systematic reviews have shown that supplemental melatonin 
decreases symptoms of insomnia, and significantly improves 
sleep duration and sleep quality [63,64]. However, studies com-
paring the effectiveness of melatonin and other sleeping pills in 
patients with ASD are limited. Future studies, therefore, need to 
compare the effects of various drugs [43].

Cortesi et al. [65] investigated the efficacy of therapy for sleep 
disturbances using melatonin, cognitive-behavioral therapy, and 
combining the two approaches. The best results were observed in 
patients undergoing combined intervention, then in those taking 
melatonin. The lowest efficacy was found in patients receiving 
only cognitive-behavioral treatment [65]. Multiple studies, in-
cluding meta-analyses, have demonstrated that supplemental fast-
release melatonin significantly improved ASD children’s sleep, in-
cluding improved sleep duration, better regular sleep periods, and 
increased overall sleep time [63]. Also, prolonged-release melato-
nin significantly reduced nighttime waking and improved sleep 
duration and sleep time [60]. Melatonin supplementation im-
proved sleep latency, as measured by actigraphy, at 1 mg or 3 mg 
dosages in most children. It was beneficial in the first week of 
medication, with effects maintained for several months [66].

Melatonin not only improves sleep but also has additional ef-
fects. Melatonin intake in children with ASD has been shown to 
enhance daytime activity by increasing the total night sleep peri-
od [16]. Melatonin has been shown to reduce disruptive behav-
ior and improve communication [66]. Furthermore, treatment 
with melatonin also reduced children’s anxiety and stereotypic 
behaviors [10,43]. Besides, melatonin supplementation reduced 
parental stress [66]. In an animal study, melatonin supplementa-
tion significantly improved social and behavioral deficits in rats 
with autistic features. The investigators proposed that melatonin 
reverses the declines in serine/threonine hippocampal protein 
kinases in this animal model of autism [67].

THE SIDE EFFECTS OF MELATONIN

Melatonin is well tolerated and has minimal adverse effects 
[16,66]. It is generally safe for children and adolescents to take dai-
ly melatonin for up to 104 weeks [68]. The most frequent adverse 
events are fatigue (6.3%), drowsiness (6.3%), and mood swings 
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(4.2%). The changes in mean height, weight, body mass index, and 
pubertal status are within normal ranges for age [68].

CONCLUSION

ASD is a neurodevelopmental disorder with an onset in early 
childhood. Sleep problems, including insomnia, are common as 
various comorbid symptoms and affect the child’s daily function 
and quality of life. The sleep problems can also adversely affect 
the quality of life of the child’s parents. ASD patients differ from 
healthy individuals in melatonin synthesis and metabolism, and 
their serum and urine concentrations of melatonin are lower than 
normal controls. Research has shown that providing supplemen-
tal melatonin is effective and relatively safe for treating sleep 
problems in ASD children and adolescents. Evaluation of sleep 
problems is essential when treating ASD patients, and proper 
therapeutic intervention is required.
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