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Abstract: Background: Autistic children and adolescents are 40–80% more likely to experience sleep
disturbances than their neurotypical peers. In the United Kingdom, melatonin is licensed for short-
term usage in adults at age 55 years and above; however, it is often prescribed to autistic children and
adolescents to help manage their sleep. The current study sought to understand parental experiences
and their motivation of using melatonin to manage sleep disturbances of their autistic children.
Methods: The sample included 26 parents who took part in online focus groups answering questions
regarding their experiences of using melatonin as a sleep treatment for their children diagnosed with
autism between 4 and 18 years old. Results: Four main themes were identified: (i) parental perception
of melatonin used as ‘a naturally produced hormone’; (ii) perceived benefits of using melatonin to
improve their child’s sleep; (iii) administration of melatonin: dosage amount, timing and pulverising;
and (iv) expectation and apprehension over melatonin use. Conclusion: Some parents reported
success with the use of melatonin, and others reported the effects being limited or diminishing in
time. Suggestions for healthcare professionals and families regarding melatonin usage in the UK
are made with respect to setting clear guidelines for usage, whilst ensuring expectations are set and
managed appropriately.

Keywords: autism spectrum disorder; sleep disorder; child and adolescents; melatonin

1. Introduction

Autism is a neurodevelopmental condition characterised by impairments in social
cognition and behaviour affecting 1 in 54 children in the UK [1]. Young autistic individuals
are more likely to experience a range of sleep disturbances including sleep onset delay, more
frequent and prolonged nocturnal wakings and parasomnias than their typically developing
peers [2]. Sleep disturbances have been associated with reduced social competence [3]
and a general increase in autism scores [4], which in turn can impact their cognitive and
behavioural functioning [5].

The treatment and management of sleep problems is crucial not only for autistic
children but also for the well-being of their families [6]. Several non-pharmacological
interventions have been utilised as an initial step in managing sleep disorders with a
varying degree of success [7]. These include behavioural modification techniques such as
establishing a consistent and positive bedtime routine, reducing screen time before bedtime
and exercising during the day [8].

Guidelines from the National Institute of Clinical and Healthcare Excellence (NICE) in
collaboration with the Social Care Institute (SCIE) (2013) suggested offering medication
alongside the development of a sleep management plan using sleep diaries to help establish
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regular night-time sleep patterns [9]. These medications are required to be prescribed
following a consultation with a paediatrician or psychiatrist, for short term use, and should
be monitored regularly to ensure any benefits outweigh potential adverse effects.

Melatonin is a hormone secreted by the pineal gland and plays an important role
in regulating the sleep/wake cycle [10]. Whilst the mechanism of sleep wake regulation
in autistic children remains poorly understood, it has been suggested that deficiencies in
melatonin synthesis may be an important factor [11]. In the UK, melatonin is licenced for
short-term use in treating adults over the age of 55 years in the form of a prolonged release
tablet—Circadin (Neurim Pharmaceuticals, Tel Aviv-Yafo, Israel). In addition, melatonin
can also be utilised under specialist supervision for treating sleep difficulties in individuals
with ASD, in circumstances where sleep hygiene measures have been exhausted and
deemed insufficient [12].

Previous studies have tended to focus on immediate release formulations, syrups and
crushed tablets; these studies have been largely retrospective with underpowered sample
sizes, and thus insufficient, so far, to make any firm recommendations [13]. In particular,
issues such as the long-term side effects of melatonin on behaviour and cognition in children
and adolescents and the use of immediate release formulations remain unknown [14].
Furthermore, reports of positive outcomes may not be durable with the beneficial effects
of melatonin diminishing after 3–12 months, though this can be enhanced if used in
conjunction with light therapy [15].

Since 2018, a prolonged release mini-tablet paediatric formulation has been licensed
for use, allowing primary care physicians to prescribe specifically for children who have
insomnia associated with ASD where sleep hygiene measures are insufficient [16]. The long-
and short-term side effects of the paediatric prolonged-release preparation on sleep health
and behaviour have been investigated and data have been published from well-controlled
clinical trials [17–19].

Whilst consensus guidelines of the British Association of Pharmacology [16] support
the use of melatonin in combination with a behavioural intervention, more recently, NICE
guidance acknowledges that there is still a lack of convincing evidence to suggest that
administration of melatonin improves daytime behaviours and cognitive functioning of
children and young adults [20]. This is despite reported high parental satisfaction [18,21].

This study sought to gain a greater understanding of parent’s attitudes and experiences
of using melatonin for sleep disturbances of their autistic children’s sleep. In particular,
the study explored parent and child interactions with healthcare professionals in terms of
information provided during melatonin prescription and subsequent monitoring of usage.

2. Materials and Methods
2.1. Participants

A total of 26 parents (25 mothers and 1 father) of autistic children aged between 4
and 18 years old (10 females and 16 males) participated in the current study. Eligibility for
the study required all children to have been prescribed melatonin for a minimum of three
months to treat their sleep disorder/s by a paediatrician or psychiatrist. Children had all
received a clinical diagnosis of autism spectrum disorder (ASD) and parents were living
habitually with the child in the same household in the UK.

2.2. Procedure

Ethical approval was gained from the UCL IOE Research Ethics Committee (REC: 1227).
Parents were recruited via adverts circulated on several different UK non-profit organi-
sations and social media platforms. Potential participants contacted author JH, partici-
pants were screened as per the eligibility criteria, and informed consent was gained. Two
asynchronous focus groups were conducted online using Piazza (www.piazza.com), each
including 10–13 participants. Participation was anonymous during the focus groups as
participants could enter Piazza without providing their name. Parents were asked to recall
their child’s sleep patterns, specifically, the estimated time between going to bed and actu-
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ally falling asleep (sleep onset). They were presented with 11 pre-determined questions
within Piazza that asked about three key areas: (1) parent’s experiences of using melatonin
with their child, (2) parent’s experiences of being prescribed melatonin for their child, and
(3) guidance given to parents when using melatonin for their child (see Supplementary
Material for full focus group questions). Participants were provided with a 14-day period
to answer the questions and respond to comments from the moderators. The moderators
commented on responses with prompts of requested clarity. The moderators were trained
in focus group methodology by University College London (UCL). There was no required
order for the questions to be answered and participants could return to their answers at
any time. Parents were able to reply to other parent’s responses, allowing for discussion as
would normally occur in face-to-face focus groups.

2.3. Data Analysis

To ensure rigour within results, Consolidated Criteria for Reporting Qualitative Re-
search guidelines were implemented [22]. All written responses in each focus group were
used verbatim for analysis. Since there was not enough information in previous litera-
ture to generate specific hypotheses, a grounded theory approach was selected to identify
emergent coding categories. The constant comparative analysis was used to identify and
code themes that emerged from the data. Two authors (J.H. and L.H.) independently read
and coded the word document to identify concepts in the text. The authors reviewed and
agreed upon their initial coding and categorisation, then organised codes into overarching
themes. All themes/subthemes had a minimum of 10% or 3 participants. Final themes and
subthemes were agreed upon by all authors.

3. Results

The demographic information on the study cohort with regards to age, ethnicity, social
status and diagnostic details are summarised in Table 1.

Table 1. Participant demographic data.

Variable Mean Range SD n Percent

Parental Age 44 years 32–57 years 6.8 - -
Child Age 11 years 4–18 years 3.6 - -

Time since ASD Diagnosis 4.2 years 1–15 years 3.2 - -
Length of Melatonin Use 2.5 years 0.3–8 years 2.0 - -

Melatonin Dosage 3.5 mg 2–10 mg 2.1 - -
Relationship Status

Married 23 88.5%
Separated - - - 2 7.7%
Divorced 1 3.8%
Ethnicity

White British 23 88.5%
White European 1 3.8%

Asian - - - 1 3.8%
Mixed race 1 3.8%

All parents reported their child’s primary sleep disturbance was sleep onset delay and
15 parents (57.7%) reported their child had regular wakings during the night. Melatonin in
tablet form was used by 21 families (80.7%) with 19 families using prolonged release and
2 families not knowing the preparation prescribed. Liquid melatonin was used by three
families (11.5%) and two families used both tablets and liquid melatonin (7.7%). In addition,
16 (61.5%) of parents reported their child was also currently taking other medications for
conditions such as anxiety, attention deficit hyperactivity disorder (ADHD) and asthma.
The responses to the questions asked are summarised under four broad themes:
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3.1. Theme 1: Understanding of Melatonin: “A Naturally Produced Hormone”

Many parents stated they found it acceptable using melatonin with their child as it is a
naturally produced hormone—‘such a simple thing to help, and as its produced naturally I didn’t
think anything was wrong by giving it to him’. All parents used the term ‘natural’ or ‘naturally
occurring’ to describe melatonin, and for this reason deemed it safe to use with their child.
Many parents also stated they were encouraged to use melatonin by other families with
autistic children, or healthcare professionals, e.g., ‘we were encouraged to use it because it is
usually naturally occurring in the body, prompting the ‘off switch’.

3.2. Theme 2: Perceived Benefits of Using Melatonin to Improve Child’s Sleep

All parents stated they would recommend ‘to at least try’ melatonin to a family in
a similar situation, if they had exhausted all other options. Most parents reported that
melatonin use improved children’s sleep onset, specifically, melatonin was perceived to
have a calming effect on their children, leading to reduced hyperactivity in the evenings.
Parents reported that they were able to move the child’s bedtime earlier; some parents
reported this was by 15 min, and some up to 2 h earlier. In addition, parents also reported
settling down easier in their beds and better sleep onset, e.g., ‘it has not completely resolved
all sleeping issues but has significantly helped . . . particularly with time to fall asleep’, ‘the main
benefits were that [my child] would fall asleep noticeably quicker than before he had started taking
it...’. Although several parents reported that their child still has difficulties settling, e.g.,
‘Even now, with melatonin and aged 11, he cannot settle himself to sleep we have to sit with him’.
Improved sleep onset often alleviated strain placed upon parents and siblings, especially
those who shared a room with their autistic sibling. Parents reported an increase in quality
family time in the evenings and that they experienced less overall stress, as their own sleep
was improved, e.g., ‘overall, we as a family have a better quality of an evening/sleep for all of us
and some downtime for me and my partner...’.

Although most parents reported improvements in sleep onset whilst using melatonin,
some parents also noted that their child still presented with early morning waking, e.g.,
‘Although he still wakes early, he falls to sleep within half an hour of taking it’. Finally, parents
reported that the positive effects of melatonin use diminished over time, and for some,
melatonin stopped having any positive effect on sleep onset, e.g., ‘The first night we (Mummy
& Daddy) thought it was an absolute wonder drug... that quickly wore off! quite literally!’ and ‘It
does seem like it is not having the effect it used to’. Parents speculated reasons for this could
be their child’s body becoming ‘use’ to melatonin and dosages needing to be increased
with age, e.g., ‘I am now finding it less effective than it was to begin with. I am unsure as to
whether that is due to my son growing bigger or that he’s getting used to it’. Parents described
that the effects of melatonin plateaued or diminished, although no conclusive timeframe
could be determined as to when effects diminished occurred, as the times varied between
families (e.g., weeks vs. months). Identifying this concern to an HCP often resulted in
increased dosage. Some parents reported no effects of melatonin for improved sleep, e.g.,
‘Our daughter had no side effects, but the melatonin didn’t really work,’ and ‘We were hopeful that
it would work so we were disappointed that it didn’t’.

3.3. Theme 3: Administration of Melatonin: Dosage Amount, Timing and Pulverising
3.3.1. Dosage Amount

Parents actioned HCP’s advice by increasing the dosages given to their child. Parents
often experimented with various dosages, until they found a quantity that worked for their
child—this was sometimes referred to as ‘trial and error’. When first using melatonin, most
parents started with a dosage of 2 mg and this was frequently increased, if required, to a
dosage anywhere between 5 and 10 mg. Parents reported needing to increase the dosage
over time to obtain the same results as when administration started, e.g., ‘we started on
a lower dose—maybe 2 tablets?—and gradually increased to 5 tablets at bedtime’. Parents and
children had concerns surrounding increasing the dosage as children were worried that it
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made them feel overly lethargic—‘We have been told to up the dosage if needed, but my son has
voiced his concerns about being too sleepy from a higher dose’.

3.3.2. Time of Administration

Some parents stated they were instructed by HCPs to give melatonin 30 min—1 h
before their child’s bedtime—‘we were told to give it to [my child] around 30 min—1 h before
[their] desired bedtime’. Some parents reported having no instructions for administration of
melatonin when prescribed, e.g., ‘we have never been given any instructions at all!’.

3.3.3. Pulverising Tablets: Sensory and Medical Issues

Parents of children who also had sensory processing difficulties or swallowing dif-
ficulties reported challenges around their child swallowing tablets. HCPs recommended
parents crush the tablet and mix it with other foods such as yoghurt or juice—‘with sensory
issue’s [my son] wouldn’t even entertain the idea of the tablet crushed into powder with water in a
syringe... so it’s become a real battle to get it into him’. Alternatively, some parents found success
in crushing the tablets, and some recognised this would mean the melatonin was no longer
slow release: ‘Although the instructions say they are not to be crushed, after discussion with their
paediatrician... he agreed that this was ok and in fact I think is the only way I could get them to take
it’. and ‘This has zero effect, so we have been advised to crush the tablet which destroys the
time release coating’. However, other HCPs had advised parents against crushing melatonin
tablets: ‘Other than the chemist situation not liking us using it or crushing it’.

3.4. Theme 4: Expectation and Apprehension over Melatonin Use

Many parents reported hoping initially that melatonin would solve their child’s sleep
disturbances, specifically night waking and early morning waking, e.g., ‘we thought it
might help keep him in bed all night, but this wasn’t the case’ and give their child the sleep
pattern of a neurotypical child, e.g., ‘when we were first prescribed it, I literally hugged our lead
paediatrician with the idea it was going to ‘do what it says on the tin’. Several parents reported
disappointment after using melatonin for several months ‘Sleep problems are so debilitating
I’d still recommend others to try it but not to pin all their hopes on it as I did initially’ and ‘it wasn’t
the magic wand we had been lead to believe it may be’. Some parents were concerned their child
may become dependent on melatonin to fall asleep. Overall, some HCPs were reported
by parents to be supportive of melatonin use; however, some parents reported their HCP
would disagree with the parent choice to request melatonin. This led to parents examining
their own decision to use melatonin and question if it was the best option for their child,
e.g., ‘I do wish that some Drs would not be quite so judgemental when asking for more (Not all
GP’s, some have been so supportive)’ and ‘I knew we were in despair when we started the process, I
wish we’d been braver to ask earlier but everyone (HCPs) was so judgemental’.

4. Discussion

This qualitative study highlights some important observations on the experiences and
attitudes of the use of prescribed melatonin by parents for their children with ASD. There
was high parental satisfaction with melatonin, especially with regards to a subjective im-
provement in sleep onset for their children. Nevertheless, parents encountered limitations
and challenges with its use. Although melatonin generally seemed to help children settle
in the evenings, this was at the expense of more night wakings and earlier morning waking.
However, this study cannot provide a firm conclusion about whether this was the case and,
instead, early mornings wakings could be the result of an improved overall quality of sleep
including night time wakings.

A common theme reported was difficulty in administering the drug in tablet form due
to sensory processing difficulties. Parents found advice from HCP’s conflicting and/or
judgemental; however, the motivation for using melatonin was often driven by external
factors such as positive experiences of other families.
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Parents did not report concerns about using melatonin, for their children, as a drug
with limited proven benefit and a lack of data concerning its safety and side-effect pro-
file [23] because they viewed melatonin as a ‘natural product’. However, interestingly, none
of the parents reported having an understanding about the role of melatonin and circadian
rhythms, and parents lacked awareness of how melatonin works naturally within the body.
This is probably not surprising given that, within the scientific and clinical community, its
exact role and interaction with developmental age is yet to be fully elucidated. Thus far, re-
search has identified that melatonin plays a significant role in other biological mechanisms
and interacts with enzymes such as superoxide dismutase and catalase, as well as being
closely linked to heightened immune-inflammatory activity [24].

Whilst parents reported a positive effect of melatonin on sleep onset, there was ac-
knowledgement that this effect was short-lived, and commonly resulted in either dosage
withdrawal or increase, in keeping with recommendations made by their HCP. This is
consistent with previous research which reported that children who use melatonin often
experience an increase in night wakings compared to those who do not use melatonin [25].
Based on the current and previous research, it is difficult to establish if these difficulties
were present prior to melatonin use or if they developed after the onset of melatonin use.
Melatonin is predominantly used for sleep onset insomnia and delayed sleep–wake phase
problems [24], both of which are highly prevalent, but only form part of the range of sleep
disorders in autistic populations [26]. It is thus possible that the presence of a diverse range
of sleep disturbances may reduce the potential benefits of melatonin treatment.

It would be helpful to characterise sleep disturbances, either subjectively with sleep
diaries or more objectively with actigraphy, in an attempt to demonstrate insomnia or a
delayed phase sleep syndrome, as well as to exclude other circadian sleep disorders before
recommending use of melatonin. Due to the limited evidence of long-term melatonin
treatment, little is known about the possible side effects of increased dosage over time.
However, preliminary research has found that continued increase in dosage for children
can lead to potential drug dependency requiring long-term treatment [23]. It was noted
that parents were increasing the dose of the prolonged-release preparation as they were not
seeing an instant response. This might be related to the fact that the prolonged-release tablet
was not administered at least an hour before the habitual bedtime of the child. Therefore,
regular monitoring of melatonin treatment by HCPs is essential. It seems reasonable that
the use of prescribed melatonin alongside longer-term behavioural management strategies
may be beneficial, and should be used alongside, and not as a replacement for, these
strategies. For example, research has shown that interventions such as physical activity
help improve sleep by increasing melatonin levels, as well as practicing and implementing
optimal sleep hygiene [7]. Parents mentioned using an array of behavioural techniques to
improve their child’s sleep, such as weighted blankets and white noise. As these techniques
were used in conjunction with melatonin, it is challenging to distinguish whether the
positive outcomes noted by parents were caused by melatonin usage alone.

A limitation of this study is that the sample size was achieved via opportunistic
sampling; therefore, data saturation was not reached. However, this study provides insight
into the variability of the use of prescribed melatonin, showing a lack of consistency of
guidance by HCPs. Some parents encountered difficulties administering melatonin to
their children, particularly if their child had sensory processing difficulties which are
common in this population. Many parents found it challenging for their child to swallow
tablets due to the feeling of the tablet in their mouths or the associated taste. Many HCPs
suggested crushing the tablet and mixing it with a drink or yoghurt, although this is against
the pharmacological instruction for the drug’s use. In addition, research has found that
pulverising tablets significantly changes the drug release profile as it becomes immediate-
release and is no longer consistent with the summary of product characteristics [27]. There
is limited evidence to demonstrate that immediate-release melatonin is safe to use in child
and adolescent populations, which therefore raises treatment and safety concerns [28]. It
was also not clear from this study if families changed the administration time to account
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for pulverising the tablet, although one family reported their HCP had recommended
adjusting administration time to 30 min before sleep. There was a lack of appreciation that
melatonin is available in a liquid preparation and, in part, this may be restrictive because
of cost implications.

Data gathered from the focus groups suggest that inconsistent advice was also pro-
vided on the timing of the drug administration, which is a key consideration in terms
of its efficacy. Guidance provided to parents was seemingly not clear in that melatonin
should be administered 30–60 min prior to the child’s habitual bedtime, and at times was
inconsistent, with some HCPs recommending breaks from melatonin on the weekends
or during school holidays, whereas others recommended continued use. This is despite
studies suggesting that benefit of the paediatric dose maybe enhanced if given 1–2 h before
the desired bedtime [19,29]. Neither of these recommendations were consistently adhered
to in the current study. It would be beneficial to not only provide clear guidelines to families
on how to use melatonin and manage expectations, but also to increase provider education
on melatonin use in families of children with ASD. This may reduce the ‘trial and error’
type usage when parents attempt to ascertain how best to use melatonin. Furthermore,
the duration of melatonin use varied widely, ranging from weeks to years. It would be
of interest to conduct a follow-up study to distinguish if experiences change over time,
specifically, to investigate effects of melatonin diminishing or plateauing. It was noted
from this study that some of the children had comorbid ADHD, and this is consistent
with the experiences from other countries where high rates of melatonin prescription were
noted in children and adolescents with ADHD and ASD [24,30]. With these observations in
mind, the authors have suggested a checklist that may be helpful for HCPs and families for
prescribing and administering melatonin; see Figure 1.

Healthcare 2023, 11, x FOR PEER REVIEW 7 of 9

immediate-release and is no longer consistent with the summary of product characteris-
tics [27]. There is limited evidence to demonstrate that immediate-release melatonin is safe 
to use in child and adolescent populations, which therefore raises treatment and safety 
concerns [28]. It was also not clear from this study if families changed the administration 
time to account for pulverising the tablet, although one family reported their HCP had 
recommended adjusting administration time to 30 min before sleep. There was a lack of 
appreciation that melatonin is available in a liquid preparation and, in part, this may be 
restrictive because of cost implications.

Data gathered from the focus groups suggest that inconsistent advice was also pro-
vided on the timing of the drug administration, which is a key consideration in terms of 
its efficacy. Guidance provided to parents was seemingly not clear in that melatonin
should be administered 30–60 min prior to the child’s habitual bedtime, and at times was 
inconsistent, with some HCPs recommending breaks from melatonin on the weekends or
during school holidays, whereas others recommended continued use. This is despite stud-
ies suggesting that benefit of the paediatric dose maybe enhanced if given 1–2 h before the 
desired bedtime [19,29]. Neither of these recommendations were consistently adhered to
in the current study. It would be beneficial to not only provide clear guidelines to families 
on how to use melatonin and manage expectations, but also to increase provider educa-
tion on melatonin use in families of children with ASD. This may reduce the ‘trial and 
error’ type usage when parents attempt to ascertain how best to use melatonin. Further-
more, the duration of melatonin use varied widely, ranging from weeks to years. It would 
be of interest to conduct a follow-up study to distinguish if experiences change over time, 
specifically, to investigate effects of melatonin diminishing or plateauing. It was noted 
from this study that some of the children had comorbid ADHD, and this is consistent with 
the experiences from other countries where high rates of melatonin prescription were 
noted in children and adolescents with ADHD and ASD [24,30]. With these observations 
in mind, the authors have suggested a checklist that may be helpful for HCPs and families 
for prescribing and administering melatonin; see Figure 1.

 

Figure 1. A suggested checklist for HCPs and families for melatonin use.Figure 1. A suggested checklist for HCPs and families for melatonin use.



Healthcare 2023, 11, 1780 8 of 9

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/healthcare11121780/s1.

Author Contributions: Conceptualization, E.J.H. and D.D.; methodology, J.H. and E.J.H.; formal
analysis, J.H.; writing—original draft preparation, J.H.; writing—review and editing, D.D., S.M. and
E.J.H.; visualization, J.H.; supervision, E.J.H. All authors have read and agreed to the published
version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Ethical approval was gained from the UCL IOE Research
Ethics Committee (REC: 1227).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Data are unavailable due to privacy or ethical restrictions.

Acknowledgments: The authors would like to thank all the parents who took part in this study.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Knopf, A. Autism prevalence increases from 1 in 60 to 1 in 54: CDC. Brown Univ. Child Adolesc. Behav. Lett. 2020, 36, 4. [CrossRef]
2. Cortesi, F.; Giannotti, F.; Ivanenko, A.; Johnson, K. Sleep in children with autistic spectrum disorder. Sleep Med. 2010, 11, 659–664.

[CrossRef] [PubMed]
3. Schreck, K. Sleep problems as possible predictors of intensified symptoms of autism*1. Res. Dev. Disabil. 2004, 25, 57–66.

[CrossRef] [PubMed]
4. Malow, B.A.; Marzec, M.L.; McGrew, S.G.; Wang, L.; Henderson, L.M.; Stone, W.L. Characterizing Sleep in Children with Autism

Spectrum Disorders: A Multidimensional Approach. Sleep 2006, 29, 1563–1571. [CrossRef]
5. Roussis, S.; Richdale, A.L.; Katz, T.; Malow, B.A.; Barbaro, J.; Sadka, N. Behaviour, cognition, and autism symptoms and their

relationship with sleep problem severity in young children with autism spectrum disorder. Res. Autism Spectr. Disord. 2021,
83, 101743. [CrossRef]

6. Malow, B.A.; Byars, K.; Johnson, K.; Weiss, S.; Bernal, P.; Goldman, S.E.; Panzer, R.; Coury, D.L.; Glaze, D.G. A Practice Pathway
for the Identification, Evaluation, and Management of Insomnia in Children and Adolescents with Autism Spectrum Disorders.
Pediatrics 2012, 130 (Suppl. S2), S106–S124. [CrossRef]

7. Pattison, E.; Papadopoulos, N.; Marks, D.; McGillivray, J.; Rinehart, N. Behavioural Treatments for Sleep Problems in Children
with Autism Spectrum Disorder: A Review of the Recent Literature. Curr. Psychiatry Rep. 2020, 22, 46. [CrossRef]

8. Richdale, A.; Wiggs, L. Behavioral approaches to the treatment of sleep problems in children with developmental disorders: What
is the state of the art? Int. J. Behav. Consult. Ther. 2005, 1, 165–190. [CrossRef]

9. Hayashi, M.; Mishima, K.; Fukumizu, M.; Takahashi, H.; Ishikawa, Y.; Hamada, I.; Sugioka, H.; Yotsuya, O.; Yamashita, Y.
Melatonin Treatment and Adequate Sleep Hygiene Interventions in Children with Autism Spectrum Disorder: A Randomized
Controlled Trial. J. Autism Dev. Disord. 2022, 52, 2784–2793. [CrossRef] [PubMed]

10. Claustrat, B.; Leston, J. Melatonin: Physiological effects in humans. Neurochirurgie 2015, 61, 77–84. [CrossRef]
11. Brown, G.M.; Karthikeyan, R.; Pandi-Perumal, S.R.; Cardinali, D.P. Autism Spectrum Disorder patients may be susceptible to

COVID-19 disease due to deficiency in melatonin. Med. Hypotheses 2021, 149, 110544. [CrossRef]
12. Gagnon, K.; Godbout, R. Melatonin and Comorbidities in Children with Autism Spectrum Disorder. Curr. Dev. Disord. Rep. 2018,

5, 197–206. [CrossRef]
13. Parker, A.; Beresford, B.; Dawson, V.; Elphick, H.; Fairhurst, C.; Hewitt, C.; Scantlebury, A.; Spiers, G.; Thomas, M.; Wright, K.; et al.

Oral melatonin for non-respiratory sleep disturbance in children with neurodisabilities: Systematic review and meta-analyses.
Dev. Med. Child Neurol. 2019, 61, 880–890. [CrossRef]

14. Zisapel, N. Assessing the potential for drug interactions and long term safety of melatonin for the treatment of insomnia in
children with autism spectrum disorder. Expert Rev. Clin. Pharmacol. 2022, 15, 175–185. [CrossRef]

15. Andersen, I.M.; Kaczmarska, J.; McGrew, S.G.; Malow, B.A. Melatonin for Insomnia in Children with Autism Spectrum Disorders.
J. Child Neurol. 2008, 23, 482–485. [CrossRef] [PubMed]

16. Howes, O.D.; Rogdaki, M.; Findon, J.L.; Wichers, R.H.; Charman, T.; King, B.H.; Loth, E.; McAlonan, G.M.; McCracken, J.T.;
Parr, J.R.; et al. Autism spectrum disorder: Consensus guidelines on assessment, treatment and research from the British
Association for Psychopharmacology. J. Psychopharmacol. 2018, 32, 3–29. [CrossRef] [PubMed]

17. Salanitro, M.; Wrigley, T.; Ghabra, H.; de Haan, E.; Hill, C.M.; Solmi, M.; Cortese, S. Efficacy on sleep parameters and tolerability
of melatonin in individuals with sleep or mental disorders: A systematic review and meta-analysis. Neurosci. Biobehav. Rev. 2022,
139, 104723. [CrossRef]

https://www.mdpi.com/article/10.3390/healthcare11121780/s1
https://www.mdpi.com/article/10.3390/healthcare11121780/s1
https://doi.org/10.1002/cbl.30470
https://doi.org/10.1016/j.sleep.2010.01.010
https://www.ncbi.nlm.nih.gov/pubmed/20605110
https://doi.org/10.1016/j.ridd.2003.04.007
https://www.ncbi.nlm.nih.gov/pubmed/14733976
https://doi.org/10.1093/sleep/29.12.1563
https://doi.org/10.1016/j.rasd.2021.101743
https://doi.org/10.1542/peds.2012-0900I
https://doi.org/10.1007/s11920-020-01172-1
https://doi.org/10.1037/h0100743
https://doi.org/10.1007/s10803-021-05139-w
https://www.ncbi.nlm.nih.gov/pubmed/34181143
https://doi.org/10.1016/j.neuchi.2015.03.002
https://doi.org/10.1016/j.mehy.2021.110544
https://doi.org/10.1007/s40474-018-0147-0
https://doi.org/10.1111/dmcn.14157
https://doi.org/10.1080/17512433.2022.2053520
https://doi.org/10.1177/0883073807309783
https://www.ncbi.nlm.nih.gov/pubmed/18182647
https://doi.org/10.1177/0269881117741766
https://www.ncbi.nlm.nih.gov/pubmed/29237331
https://doi.org/10.1016/j.neubiorev.2022.104723


Healthcare 2023, 11, 1780 9 of 9

18. Schroder, C.M.; Banaschewski, T.; Fuentes, J.; Hill, C.M.; Hvolby, A.; Posserud, M.-B.; Bruni, O. Pediatric prolonged-release
melatonin for insomnia in children and adolescents with autism spectrum disorders. Expert Opin. Pharmacother. 2021, 22,
2445–2454. [CrossRef] [PubMed]

19. Al Twaijri, W.; Armah, D.; Sabbar, N.; Aldebasi, T.; Shaheen, N.; Al Bekairy, A.S.; Al-Jeraisy, M. Effect of melatonin in children
with neurodevelopmental disabilities and sleep disorders. J. Fam. Med. Prim. Care 2022, 11, 299. [CrossRef]

20. The NICE Guideline on the Management and Support of Children and Young People on the Autism Spectrum, 2021. Available
online: https://www.nice.org.uk/guidance/cg170/evidence/autism-management-of-autism-in-children-and-young-people-
full-guideline-248641453 (accessed on 28 June 2021).

21. Toussaint, F.; Baverstock, A. An audit of melatonin use and parental satisfaction in a district general hospital. Arch. Dis. Child.
2012, 97 (Suppl. S1), A128. [CrossRef]

22. Tong, A.; Sainsbury, P.; Craig, J. Consolidated criteria for reporting qualitative research (COREQ): A 32-item checklist for
interviews and focus groups. Int. J. Qual. Health Care 2007, 19, 349–357. [CrossRef]

23. Janjua, I.; Goldman, R.D. Sleep-related melatonin use in healthy children. Can. Fam. Physician 2016, 62, 315–316. [PubMed]
24. Skrzelowski, M.; Brookhaus, A.; Shea, L.A.; Berlau, D.J. Melatonin Use in Pediatrics: Evaluating the Discrepancy in Evidence

Based on Country and Regulations Regarding Production. J. Pediatr. Pharmacol. Ther. 2021, 26, 4–20. [CrossRef] [PubMed]
25. Halstead, E.J.; Joyce, A.; Sullivan, E.; Tywyn, C.; Davies, K.; Jones, A.; Dimitriou, D. Sleep Disturbances and Patterns in Children

with Neurodevelopmental Conditions. Front. Pediatr. 2021, 9, 637770. [CrossRef]
26. Halstead, E.; Sullivan, E.; Zambelli, Z.; Ellis, J.G.; Dimitriou, D. The treatment of sleep problems in autistic adults in the United

Kingdom. Autism 2021, 25, 2412–2417. [CrossRef]
27. Swedrowska, M.; Ingham, S.; Tomlin, S.; Forbes, B. Recommendations for crushing Circadin®(melatonin) tablets for safe and

reliable delivery via pediatric nasogastric tubes. Int. J. Pharm. 2021, 594, 120151. [CrossRef] [PubMed]
28. Mantle, D.; Smits, M.; Boss, M.; Miedema, I.; van Geijlswijk, I. Efficacy and safety of supplemental melatonin for delayed

sleep–wake phase disorder in children: An overview. Sleep Med. X 2020, 2, 100022. [CrossRef] [PubMed]
29. Palagini, L.; Manni, R.; Aguglia, E.; Amore, M.; Brugnoli, R.; Bioulac, S.; Bourgin, P.; Franchi, J.-A.M.; Girardi, P.; Grassi, L.; et al.

International Expert Opinions and Recommendations on the Use of Melatonin in the Treatment of Insomnia and Circadian Sleep
Disturbances in Adult Neuropsychiatric Disorders. Front. Psychiatry 2021, 12, 688890. [CrossRef]

30. McLay, L.K.; Bowden, N.J.; Eggleston, M.J.; Thabrew, H.; Braund, R.; Schluter, P.J. Melatonin dispensing and polypharmacy rates
for New Zealand children with autism or attention deficit hyperactivity disorders: A nationwide pharmacoepidemiological study.
Res. Autism Spectr. Disord. 2022, 93, 101948. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1080/14656566.2021.1959549
https://www.ncbi.nlm.nih.gov/pubmed/34314281
https://doi.org/10.4103/jfmpc.jfmpc_1839_21
https://www.nice.org.uk/guidance/cg170/evidence/autism-management-of-autism-in-children-and-young-people-full-guideline-248641453
https://www.nice.org.uk/guidance/cg170/evidence/autism-management-of-autism-in-children-and-young-people-full-guideline-248641453
https://doi.org/10.1136/archdischild-2012-301885.305
https://doi.org/10.1093/intqhc/mzm042
https://www.ncbi.nlm.nih.gov/pubmed/27076541
https://doi.org/10.5863/1551-6776-26.1.4
https://www.ncbi.nlm.nih.gov/pubmed/33424495
https://doi.org/10.3389/fped.2021.637770
https://doi.org/10.1177/13623613211007226
https://doi.org/10.1016/j.ijpharm.2020.120151
https://www.ncbi.nlm.nih.gov/pubmed/33338568
https://doi.org/10.1016/j.sleepx.2020.100022
https://www.ncbi.nlm.nih.gov/pubmed/33870175
https://doi.org/10.3389/fpsyt.2021.688890
https://doi.org/10.1016/j.rasd.2022.101948

	Introduction 
	Materials and Methods 
	Participants 
	Procedure 
	Data Analysis 

	Results 
	Theme 1: Understanding of Melatonin: “A Naturally Produced Hormone” 
	Theme 2: Perceived Benefits of Using Melatonin to Improve Child’s Sleep 
	Theme 3: Administration of Melatonin: Dosage Amount, Timing and Pulverising 
	Dosage Amount 
	Time of Administration 
	Pulverising Tablets: Sensory and Medical Issues 

	Theme 4: Expectation and Apprehension over Melatonin Use 

	Discussion 
	References

