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ABSTRACT
Introduction: Sleep disorders represent an important comorbidity in individuals with ADHD. While the 
links between ADHD and sleep disturbances have been extensively investigated, research on the 
management of sleep disorders in individuals with ADHD is relatively limited, albeit expanding.
Areas covered: The authors searched PubMed, Medline, PsycInfo, Embase+Embase Classic, Web of 
Sciences databases, and clinicaltrials.gov up to 4 January 2024, for randomized controlled trials (RCTs) of 
any intervention for sleep disorders associated with ADHD. They retained 16 RCTs (eight on pharma
cological and eight on non-pharmacological interventions), supporting behavioral intervention and 
melatonin, and nine ongoing RCTs registered on clinicaltrials.gov.
Expert opinion: The pool of RCTs testing interventions for sleep disorders in individuals with ADHD is 
expanding. However, to inform clinical guidelines, there is a need for additional research in several 
areas, including 1) RCTs based on a precise phenotyping of sleep disorders; 2) pragmatic RCTs recruiting 
neurodevelopmental populations representative of those seen in clinical services; 3) trials testing 
alternative interventions (e.g. suvorexant or light therapy) or ways to deliver them (e.g. online); 4) 
sequential and longer-term RCTs; 5) studies testing the impact of sleep interventions on outcomes 
other than sleep; 6) and implementation of advanced evidence synthesis and precision medicine 
approaches.
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1. Introduction

Attention-deficit/hyperactivity disorder (ADHD) is the most 
common neurodevelopmental disorder, affecting around 5% 
of school age children [1] and at least 2.5% of adults [2] 
worldwide. ADHD is defined by a persistent pattern of 
impairing and developmentally inappropriate symptoms of 
inattention and/or hyperactivity/impulsivity [3–5]. If 
untreated, ADHD increases the risk of a series of negative 
outcomes, including impaired school, emotional and social 
functioning, lower quality of life, as well as increased risk of 
accidental injuries, substance misuse, criminal acts, prema
ture death, and suicide [6].

ADHD results in substantial societal costs, with excess cost 
attributable to ADHD of $122.8 billion ($14,092 per adult) in the 

U.S.A. [7] and similar burden in other countries. For instance, in 
Australia, total social and economic cost of ADHD in 2018–2019 
have been estimated at $12.76 billion, with productivity costs 
making up 81% of the total financial cost, followed by deadweight 
losses (11%), and health system costs (4%) [8]. Furthermore, a 
systematic review found that health system costs were higher in 
children with ($722–$11 555 per patient) than in those without 
ADHD ($179-$3646), including direct medical cost ($5319 for chil
dren with compared with $1152 for those without ADHD).

ADHD is highly comorbid with other disorders. One of the 
most frequently comorbid disorders are sleep disorders, along
side other neurodevelopmental disorders, as well as opposi
tional defiant, conduct, mood, anxiety, substance use disorders.

Clinicians have been familiar with the relationship between 
ADHD and sleep problems for a long time. In 1957, Laufer and 
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Denhoff [9] stated that ‘‘Generally, the parents of hyperkinetic 
children [who would currently be referred to as children with 
ADHD] are so desperate over the night problems that the day
time ones pale in significance.” By contrast, research on this 
relationship has historically lagged behind, as reflected in the 
lack of focus on sleep in previous classification systems and 
clinical guidelines for the diagnosis and management of 
ADHD. For instance, whilst ‘restless sleep’ was listed among 
the symptoms for diagnosing ADHD in the DSM-III (1980) [10], 
it was then removed in DSM-III-R (1987) [11] and there was no 
mention of sleep in the DSM-IV(TR) ADHD criteria [12,13]. 
Likewise, previous clinical guidelines/guidance documents, 
such as the 2007 ADHD Practice Parameters of the American 
Academy of Child and Adolescent Psychiatry (AACAP) [14], 
overlooked the association between ADHD and sleep pro
blems. However, over the past 15 years or so there has been 
an exponential rise in empirical studies demonstrating a link 
between ADHD and sleep, and the relevance of assessing 
sleep in individuals with ADHD has been highlighted in more 
recent classification systems (e.g. DSM-5) and guidelines, e.g. 
the 2019 guidelines of the American Pediatric Association 
(APA) [15]. Importantly, key ADHD guidelines do to generally 
include specific recommendations on the treatment of comor
bid sleep disorders. Importantly, a large body of evidence has 
been statistically pooled in several meta-analyses, confirming 
the cross-sectional association between ADHD and alterations 
in subjective as well as, to a less extent, objective sleep para
meters (e.g [16,17]).

A recent study [18] leveraging data from the Swedish 
registries found that among individuals with ADHD (N = 145 
490, 2.25% of the total cohort), 7.5% had a diagnosis of a sleep 
disorder diagnosis, and 47.5% had been prescribed a pharma
cological treatment for sleep.

While the association between ADHD and sleep disorders 
is well established and supported by meta-analytic evi
dence, the body of research on the management of sleep 
disorders in individuals with ADHD is more limited, albeit 
growing.

In 2013, a group of North American experts in ADHD and 
sleep published a guidance paper [19] proving recommenda
tions for the management of sleep disorders in children and 
adolescents with ADHD. The recommendations were based on 
a total of 139 original articles on sleep and childhood ADHD, 
including 22 on treatment of sleep disturbances. However, at 
the time, the number of randomized controlled trials (RCTs) 

was limited: two RCTs [20,21] of melatonin for sleep onset 
delay and one RCT [22] of L-Dopa for restless legs syndrome 
(RLS). Two ongoing RCTs [23,24] of behavioral intervention 
were also identified. Based on this body of evidence and on 
clinical expertise, the group concluded that 1) behavioral 
interventions should be considered as first-line treatment of 
insomnia, although further evidence from randomized con
trolled trials (RCTs) was needed to prove their efficacy in 
ADHD; 2) in terms of pharmacological treatments, RCTs sup
port the use of melatonin to reduce sleep-onset delay, 
whereas there was more limited evidence for other 
medications.

Since then, additional RCTs have been published. Here, we 
reviewed the available body of RCTs that may inform clinical 
decision-making for the management of sleep disorders in 
individuals with ADHD.

2. Methods

Even though this article was not originally intended as a 
systematic review with a formal appraisal of the level of 
evidence, we conducted a comprehensive search in 
PubMed, Ovid databases (Medline, PsycInfo, Embase 
+Embase Classic) and Web of Sciences databases, up to 
NaN Invalid Date , with no limitations in terms of language. 
We used the following search terms and syntax (adapted for 
each electronic database): (ADHD or attention-deficit or 
attention deficit or attention-deficit hyperactivity disorder 
or hyperkinetic syndrome or hyperkinetic disorder) AND 
(sleep or insomnia) AND (random* or trial* or RCT). We 
retained RCTs, regardless the level of blinding, of any inter
vention (pharmacological or non-pharmacological) for the 
management of sleep disorders (any) in individuals (any 
age) with a formal diagnosis of ADHD and any sleep disorder. 
We also searched clinicaltrials.gov, using the terms ADHD 
and (insomnia or sleep) for any RCT not captured by the 
search in the electronic databases.

3. Review of the evidence

From a pool of 3253 potentially eligible references retrieved from 
the electronic databases, we retained 16 RCTs, reported in 25 
references. The full lists of included and excluded studies, after 
checking the full text (with reasons for exclusion), are reported in 
Appendix 1 and 2, respectively. The search in clinicaltrials.gov 
found: nine RCTs with no results available (in children: 
NCT03263156: parent-based sleep intervention; NCT02871674: 
behavioral sleep intervention; NCT04723719: blended CBT; 
NCT06007742: pediatric tuina (body massage); NCT04180189: 
weighted blanket; NCT00566371 and NCT00252278: atomoxetine; 
NCT01393574: melatonin vs methylphenidate in adults: 
NCT03015636: adjusted CBT-i); one RCT with results but not statis
tics available (NCT02638168: evening dose of methylphenidate); 
and one RCT that was terminated (original enrollment estimated: 
n = 40; actual enrollment: n = 29) (the study is also reported in [25]).

Figure 1 summarizes the screening process. Tables 1 and 2 
report the key characteristics of RCTs (retrieved by electronic 
databases) of pharmacological and non-pharmacological 
treatments, respectively.

Article highlights

● The association between ADHD and sleep disturbances has been 
extensively investigated

● Research on the management of sleep disorders in individuals with 
ADHD is limited

● To date, 16 randomized controlled trials (RCTs) on the treatment of 
sleep disturbances in ADHD have been published

● Evidence supports behavioral interventions and melatonin
● Other types of non-pharmacological and pharmacological treatments 

are currently not supported by strong evidence.

This box summarizes key points contained in the article.
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3.1. Pharmacological treatments

Eight RCTs focused on pharmacological treatments. Among 
these, we identified two positive (i.e. with significant results in 
the primary outcomes favoring the active treatment) RCTs of 
melatonin immediate (rather than extended) release in children 
and adolescents. Primary outcomes were actigraphy-derived 
sleep onset, total time asleep, and salivary dim light melatonin 
onset in the first RCT [20]; and mean sleep-onset latency, SOL, 
recorded on sleep diary in the second [21]. An RCT in adults 
showed that both melatonin and melatonin plus bright light 
therapy, unlike placebo control, were efficacious in advancing 
dim light melatonin onset [26]. Another RCT [27] in adults 
showed that ramelteon was efficacious in maintaining an earlier 
sleep/wake cycle in adults with ADHD and circadian rhythm 
sleep disorder but had paradoxical fragmenting effects on 
sleep and exacerbated daytime sleepiness. A trial in children 
found L-dopa improved Restless Legs Syndrome/Periodic Limb 

Movements in Sleep (RLS/PLMS) symptoms severity compared 
with placebo, but had no significant effect on other sleep para
meters [22]. In their RCT in children, Ashkenasi et al. [28] noted a 
marginally significant trend toward better sleep quality with 
longer patch wear times of methylphenidate. Finally, we found 
two negative (i.e. with negative results on the primary outcome) 
RCTs in children on the primary outcome, for eszopiclone [29] 
and zolpidem [30], both in terms of reduction in latency to 
persistent sleep measured by polysomnography.

3.2. Non-pharmacological interventions

Among the RCTs identified on non-pharmacological interven
tions, two [31,32] (from the same group in Australia) reported 
that behavioral sleep interventions (sleep hygiene practices and 
standardized behavioral strategies), delivered in two fortnightly 
consultations, were more effective than usual care in reducing 

Records identified from 
electronic databases: n=3271

Records removed before 
screening (duplicates): 38

Records screened
n = 3253 

Records excluded 
n = 3155

Reports sought for retrieval
n = 98

Reports not retrieved 
(n = 0)

Reports assessed for eligibility
n = 98

Reports excluded: n=73 *

Studies included in review
n = 16 
Reports of included studies
n = 25
+ 11 from clinicatrials.gov

Identification of studies via databases and registers
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Figure 1. Flow diagram of the selection process of the articles included in the review.
*See Appendix 2 for a comprehensive list of reasons for exclusion. 
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the proportion of children with moderate-to-severe sleep pro
blems, as rated by parents/caregivers. Additional analyses of [31] 
showed that this behavioral sleep intervention was also effective 
at the 12-month evaluation [33] and in a subsample of children 
with ADHD and comorbid autism [34]. Another Canadian RCT in 
children [35] confirmed the superiority of a behavioral sleep 
distance intervention (Better nights/better days), delivered via 
written manual with telephone support by a paraprofessional 
coach, compared to wait list, in reducing Children Sleep Habit 
Questionnaire (CSHQ) scores. Behavioral sleep parent training 
was also found more efficacious in reducing bedtime resistance, 
compared to nonintervention and treatment as usual, respec
tively, in two other RCTs in children [36,37]. Shokravi et al. 
reported that an educational program (a sleep hygiene training 
session, 135 min) coupled with an educational package on sleep 
was superior to usual care in reducing CSHQ scores for bedtime 
resistance, sleep onset delay, sleep duration, sleep anxiety, and 
daytime sleepiness sub-scales [38]. We also found an RCT in 
children [39] showing that weighted blankets had a significantly 
more positive effect than light control blankets on total sleep 
time (Cohen’s d = 0.24), sleep efficiency (d = 0.23) and wake after 
sleep onset (d = −0.27), but not on sleep-onset latency. Finally, 
Yazdanbakhsh et al. [40] reported that response inhibition cog
nitive rehabilitation using the Captain’s Log MindPower builder 
was more efficacious, compared to no therapy, in reducing sleep 
disturbance severity in children with ADHD.

4. Expert opinion

Over the past decade, there has been a gradual increase in the 
number of RCTs informing the clinical management of sleep 
disorders in individuals with ADHD. Currently, there is evidence, 
replicated in at least one additional trial (from a different 
research group) supporting the use of melatonin for the 
short-term (within weeks) management of sleep onset delay 
in children with ADHD; and the use of behavioral therapies for 
insomnia (difficulties falling asleep, maintaining sleep, and early 
morning awakenings) in the short and medium term (within 
months). Additional RCTs testing cognitive-behavioral strategies 
are ongoing (three RCTs identified on clinicaltrials.gov).

However, the current body of evidence has limitations and, 
consequently, there is a need for future clinical research addres
sing several deficits. First, while some RCTs (e.g. [22]) have per
formed an accurate phenotyping of the sleep disorder, others 
have included children with ADHD and ‘sleep problems’ as 
reported by parents on sleep rating scale (e.g. [2]), or have con
flated several types of sleep disorders (e.g. [31]). As highlighted in a 
seminal paper by Owens [41] (Figure 2), an accurate and precise 
phenotyping and differential diagnosis are key to stratify the 
treatment according to the specific type of sleep problems. Thus, 
future RCTs should recruit participants who have been accurately 
assessed in terms of specific sleep disorders. Additionally, and on a 
related vein, in some clinical cases the management of the sleep 
problem may be addressed by simply modifying the dosing or the 
timing of the pharmacological treatment of ADHD, rather than 
implementing a specific treatment. We are therefore looking with 
interest to the results of an ongoing trial (NCT02638168) testing 
the effects of an evening dose of methylphenidate. If proven 
beneficial to reduce hyperactivity at night, and hence favoring Ta
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sleep onset, the results of this trial – when replicated in other 
studies with similar design – would have important implications 
for clinical practice. In fact, many clinicians systematically refrain 
from prescribing evening doses of stimulant, due to concerns that 
sleep onset may be negatively impacted.

Second, while the present review has focused on RCTs of 
individuals with ADHD only, arguably clinical services are see
ing an increase in children diagnosed with multiple neurode
velopmental conditions, such as ADHD co-occurring with 
autism and/or intellectual disability. Of note, we found only 
one sub-analysis [34] of an RCT [31] focusing on participants 
with comorbid ADHD and autism. Future pragmatic RCTs 
enrolling more representative populations of children with 
neurodevelopmental conditions are therefore needed.

Third, while a quite broad range of interventions have been 
assessed, there is certainly scope for exploring other treatments. 
In terms of pharmacological interventions, to our knowledge 
(based on our additional search in clinicaltrials.gov), suvorexant, 
a dual orexin receptor antagonist approved by the FDA for the 
treatment of insomnia in adults [42], has not been tested yet in 
children with ADHD. As non-pharmacological option, we found 
only one study on bright light therapy (combined with melato
nin) in adults with ADHD [26], and we look forward to RCTs of 
light therapy specifically in children.

Fourth, there is also a need to assess alternative ways of 
designing and delivering existing interventions. In particular, 
given practical and financial constraints of implementing face- 
to-face behavioral interventions for parents of children with 
ADHD and sleep disorders, there is a need to test the effective
ness and cost-effectiveness of online interventions. Furthermore, 
among the included studies, we could not find evidence of 
involvement of people with lived experience in designing the 
intervention strategies (pharmacological and non-pharmacolo
gical). In this regard, an example of a relevant development is 
represented by the Digital Sleep Support for Children with 
Attention Deficit Hyperactivity Disorder (DISCA) study [43]. This 
is an ongoing multicenter RCT across the UK that aims to develop 
and test the clinical and cost-effectiveness of a digital behavioral 
intervention, co-designed with expert parents and carers with 
lived experience, to address chronic insomnia in children with 
ADHD. Other promising developments in the field are repre
sented by the use of Sleep Tracking Devices, or Virtual Reality 
(VR) and Augmented Reality (AR) Based Therapies.

Fifth, while the present review focused on sleep outcomes, 
several trials also assessed the impact of sleep interventions on 
ADHD core symptoms or other relevant outcomes, such as qual
ity of life, with mixed findings. For instance, some RCTs (e.g. [31]) 
reported that behavioral interventions also improved non-sleep- 

Figure 2. Management of sleep disturbance in individuals with ADHD. * reproduced from [41] with permission of the journal of the Canadian Academy of child & 
adolescent psychiatry published by the Canadian Academy of child and adolescent psychiatry (CACAP).
*Epilepsy should also be considered as possible differential diagnosis or comorbidity that may underpin sleep problems. 
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related outcomes, while an RCT of melatonin [20] failed to find 
effects beyond sleep onset delay. Future studies should consis
tently assess the impact of treatment type and duration on non- 
sleep-related outcomes. Furthermore, given the proven causal 
role of sleep disturbance in contributing to ADHD symptoms 
[44], it would be important to test whether treatment of sleep 
disorders in early childhood could reduce the chances of devel
oping ADHD in preschoolers with ADHD traits.

Sixth, currently available RCTs have tested interventions in 
isolation, except for one RCT testing melatonin after failure of 
sleep hygiene-based strategies [21]. Testing sequential inter
ventions (first pharmacological and then non-pharmacological 
treatments, or vice versa) will be crucial to inform future 
clinical guidelines.

Seventh, whereas current RCTs, in particular those of phar
macological treatments, focus on the short term (few weeks), 
evidence on the efficacy/effectiveness, cost-effectiveness and 
safety/tolerability in the longer term is needed. While long- 
term placebo-controlled trials are ethically and parametrically 
challenging, withdrawal RCTs (where participants who have 
been treated for months/years with an active treatment are 
randomized to continue active treatment or to placebo) may 
be an alternative option and should be encouraged in the field.

Once a larger body of RCTs becomes available, it will be 
possible to pool studies in large meta-analyses. Until now, only 
one meta-analysis [45] focused exclusively on RCTs of inter
ventions for ADHD but it could only include the two RCTs of 
melatonin mentioned above. A larger number of studies also 
allow the field to compare the efficacy and tolerability of 
various interventions by means of network meta-analyses 
(NMA). Under certain assumptions that can be statistically 
tested, these allow the comparison of two or more treatments, 
even when they have not been compared head-to-head. 
Notably, the only currently available NMA related to the treat
ment of sleep disorders was limited to melatonin and non- 
pharmacological approaches in children who had sleep pro
blems but were otherwise healthy [46]. It is also hoped that 
progress in precision medicine approaches, which are now 
starting to be tested in the field of ADHD [47], will inform 
individualized care of those with ADHD and sleep disorders.

In conclusion, even though in the past decade there has been 
an increased number of RCTs, we look forward to a further 
expansion of this body of research to be able to inform future 
clinical guidelines on the management of sleep disorders in 
children with ADHD.

Acknowledgments

The views expressed in this publication are those of the author(s) and not 
necessarily those of the NIHR, NHS or the UK Department of Health and 
Social Care.

Funding

S Cortese, NIHR Research Professor [NIHR303122] is funded by the NIHR 
for this research project. S Cortese is also supported by NIHR grants 
[NIHR203684, NIHR203035, NIHR130077, NIHR128472, RP-PG-0618-20003] 
and by grant [101095568-HORIZONHLTH- 2022-DISEASE-07-03] from the 
European Research Executive Agency.

Declaration of interest
S Cortese has declared reimbursement for travel and accommodation 
expenses from the Association for Child and Adolescent Central Health 
(ACAMH) in relation to lectures delivered for ACAMH, the Canadian ADHD 
Alliance Resource, the British Association of Psychopharmacology, and the 
Healthcare Convention. S Cortese has also received honoraria from 
Medice. The authors have no other relevant affiliations or financial invol
vement with any organization or entity with a financial interest in or 
financial conflict with the subject matter or materials discussed in the 
manuscript apart from those disclosed.

Reviewer disclosures
Peer reviewers on this manuscript have no relevant financial or other 
relationships to disclose.

References

Papers of special note have been highlighted as either of interest (•) 
or of considerable interest (••) to readers.

1. Cortese S, Song M, Farhat LC, et al. Incidence, prevalence, and 
global burden of ADHD from 1990 to 2019 across 204 countries: 
data, with critical re-analysis, from the global burden of disease 
study. Mol Psychiatry. 2023;28(11):4823–4830. doi: 10.1038/s41380- 
023-02228-3

2. Song P, Zha M, Yang Q, et al. The prevalence of adult attention- 
deficit hyperactivity disorder: a global systematic review and meta- 
analysis. J Glob Health. 2021;11:04009. doi: 10.7189/jogh.11.04009

3. American Psychiatric Association. Diagnostic and statistical manual 
of mental disorders 5-TR. Washington (DC): American Psychiatric 
Association; 2022.

4. World Health Organization (WHO). International statistical classifi
cation of diseases and related health problems. 11th ed. Geneva, 
Switzerland: World Health Organization; 2021.

5. Faraone SV, Bellgrove MA, Brikell I, et al. Attention-deficit/hyper
activity disorder. Nat Rev Dis Primers. 2024;10(1):11. doi: 10.1038/ 
s41572-024-00495-0

6. Faraone SV, Banaschewski T, Coghill D, et al. The World federation 
of ADHD international consensus statement: 208 evidence-based 
conclusions about the disorder. Neurosci Biobehav Rev. 
2021;128:789–818. doi: 10.1016/j.neubiorev.2021.01.022

7. Schein J, Adler LA, Childress A, et al. Economic burden of attention- 
deficit/hyperactivity disorder among adults in the United States: a 
societal perspective. J Manag Care Spec Pharm. 2022;28(2):168– 
179. doi: 10.18553/jmcp.2021.21290

8. Dodds M, Wanni Arachchige Dona S, Gold L, et al. Economic 
burden and service utilization of children with attention-deficit/ 
Hyperactivity disorder: a systematic review and meta-analysis. 
Value Health. 2024;27(2):247–264. doi: 10.1016/j.jval.2023.11.002

9. Laufer MW, Denhoff E. Hyperkinetic behavior syndrome in children. 
J Pediatr. 1957;50(4):463–474. doi: 10.1016/S0022-3476(57)80257-1

10. Association Psychiatric Association (APA). Diagnostic and statistical 
manual of mental disorders. 3rd ed. Washinghton (DC): American 
Psychiatric Association; 1980.

11. Association Psychiatric Association (APA). Diagnostic and statistical 
manual of mental disorders. 3rd ed. Washington (DC): American 
Psychiatric Association; 1987.

12. Association Psychiatric Association (APA). Diagnostic and statistical 
manual of mental disorders. 4th ed. Washington (DC): American 
Psychiatric Association; 1994.

13. Association Psychiatric Association (APA). Diagnostic and statistical 
manual of mental disorders. 4th ed. Washington (DC): American 
Psychiatric Association; 2000.

14. Pliszka S. Practice parameter for the assessment and treatment of 
children and adolescents with attention-deficit/hyperactivity disor
der. J Am Acad Child Adolesc Psychiatry. 2007;46(7):894–921. doi:  
10.1097/chi.0b013e318054e724

EXPERT REVIEW OF NEUROTHERAPEUTICS 595

https://doi.org/10.1038/s41380-023-02228-3
https://doi.org/10.1038/s41380-023-02228-3
https://doi.org/10.7189/jogh.11.04009
https://doi.org/10.1038/s41572-024-00495-0
https://doi.org/10.1038/s41572-024-00495-0
https://doi.org/10.1016/j.neubiorev.2021.01.022
https://doi.org/10.18553/jmcp.2021.21290
https://doi.org/10.1016/j.jval.2023.11.002
https://doi.org/10.1016/S0022-3476(57)80257-1
https://doi.org/10.1097/chi.0b013e318054e724
https://doi.org/10.1097/chi.0b013e318054e724


15. Wolraich ML, Hagan JF Jr., Allan C, et al. Clinical practice guideline 
for the Diagnosis, Evaluation, and treatment of attention-deficit/ 
hyperactivity disorder in children and adolescents. Pediatrics. 
2019;144(4). doi: 10.1542/peds.2019-2528

16. Cortese S, Faraone SV, Konofal E, et al. Sleep in children with 
attention-deficit/hyperactivity disorder: meta-analysis of subjective 
and objective studies. J Am Acad Child Adolesc Psychiatry. 2009;48 
(9):894–908. doi: 10.1097/CHI.0b013e3181ac09c9

•• A comprehensive meta-analysis of subjective and objective 
sleep alterations in ADHD.

17. Díaz-Román A, Mitchell R, Cortese S. Sleep in adults with ADHD: 
systematic review and meta-analysis of subjective and objective 
studies. Neurosci Biobehav Rev. 2018;89:61–71. doi: 10.1016/j.neu 
biorev.2018.02.014

18. Ahlberg R, Garcia-Argibay M, Taylor M, et al. Prevalence of sleep 
disorder diagnoses and sleep medication prescriptions in individuals 
with ADHD across the lifespan: a Swedish nationwide register-based 
study. BMJ Ment Health. 2023;26(1). doi: 10.1136/bmjment-2023- 
300809

• The largest epidemiological study on the prevalence of sleep 
disorders in ADHD.

19. Cortese S, Brown TE, Corkum P, et al. Assessment and management 
of sleep problems in youths with attention-deficit/hyperactivity 
disorder. J Am Acad Child Adolesc Psychiatry. 2013;52(8):784–796. 
doi: 10.1016/j.jaac.2013.06.001

•• Consensus on the manegment of sleep disorders in ADHD.
20. der Heijden KB V, Smits MG, Van Someren EJ, et al. Effect of 

melatonin on sleep, behavior, and cognition in ADHD and chronic 
sleep-onset insomnia. J Am Acad Child Adolesc Psychiatry. 2007;46 
(2):233–241. doi: 10.1097/01.chi.0000246055.76167.0d

21. Weiss MD, Wasdell MB, Bomben MM, et al. Sleep hygiene and 
melatonin treatment for children and adolescents with ADHD and 
initial insomnia. J Am Acad Child Adolesc Psychiatry. 2006;45 
(5):512–519. doi: 10.1097/01

22. England SJ, Picchietti DL, Couvadelli BV, et al. L-Dopa improves restless 
legs syndrome and periodic limb movements in sleep but not atten
tion-deficit-hyperactivity disorder in a double-blind trial in children. 
Sleep Med. 2011;12(5):471–477. doi: 10.1016/j.sleep.2011.01.008

23. Sciberras E, Fulton M, Efron D, et al. Managing sleep problems in school 
aged children with ADHD: a pilot randomised controlled trial. Sleep 
Med. 2011;12(9):932–935. doi: 10.1016/j.sleep.2011.02.006

24. Corkum PD, Lingley-Pottie P, et al. Behavioral treatment for diag
nosed pediatric insomnia in school-aged children. In: Fifth Annual 
Conference on Pediatric Sleep Medicine; Denver. CO; 2009 Oct 3.

25. Rugino TA. Effect on primary sleep disorders when children with 
ADHD are administered guanfacine extended release. J Atten 
Disord. 2018;22(1):14–24. doi: 10.1177/1087054714554932

26. van Andel E, Bijlenga D, Vogel SWN, et al. Attention-deficit/hyperactiv
ity disorder and delayed sleep phase syndrome in adults: a randomized 
clinical trial on the effects of chronotherapy on sleep. J Biol Rhythms. 
2022;37(6):673–689. doi: 10.1177/07487304221124659

27. Fargason RE, Gamble K, Avis KT, et al. Ramelteon for insomnia 
related to attention-Deficit/Hyperactivity disorder (ADHD). 
Psychopharmacol Bull. 2011;44(2):32–53.

28. Ashkenasi A. Effect of transdermal methylphenidate wear times on 
sleep in children with attention deficit hyperactivity disorder. 
Pediatr Neurol. 2011;45(6):381–386. doi: 10.1016/j.pediatrneurol. 
2011.09.003

29. Sangal RB, Blumer JL, Lankford DA, et al. Eszopiclone for insomnia 
associated with attention-deficit/hyperactivity disorder. Pediatrics. 
2014;134(4):e1095–103. doi: 10.1542/peds.2013-4221

30. Blumer JL, Findling RL, Shih WJ, et al. Controlled clinical trial of 
zolpidem for the treatment of insomnia associated with attention- 
deficit/hyperactivity disorder in children 6 to 17 years of age. 
Pediatrics. 2009;123(5):e770–6. doi: 10.1542/peds.2008-2945

31. Hiscock H, Sciberras E, Mensah F, et al. Impact of a behavioural 
sleep intervention on symptoms and sleep in children with 

attention deficit hyperactivity disorder, and parental mental health: 
randomised controlled trial. BMJ. 2015;350(jan20 1):h68. doi: 10. 
1136/bmj.h68

•• Well conducted RCT on behavioral intervention for sleep dis
turbancs in ADHD.

32. Hiscock H, Mulraney M, Heussler H, et al. Impact of a behavioral 
intervention, delivered by pediatricians or psychologists, on sleep 
problems in children with ADHD: a cluster-randomized, transla
tional trial. J Child Psychol Psychiatr. 2019;60(11):1230–1241. doi:  
10.1111/jcpp.13083

33. Sciberras E, Mulraney M, Mensah F, et al. Sustained impact of a 
sleep intervention and moderators of treatment outcome for chil
dren with ADHD: a randomised controlled trial. Psychol Med. 
2020;50(2):210–219. doi: 10.1017/S0033291718004063

34. Papadopoulos N, Sciberras E, Hiscock H, et al. The efficacy of a brief 
behavioral sleep intervention in school-aged children with ADHD 
and comorbid autism spectrum disorder. J Atten Disord. 2019;23 
(4):341–350. doi: 10.1177/1087054714568565

35. Corkum P, Lingley-Pottie P, Davidson F, et al. Better nights/better 
days-distance intervention for insomnia in school-aged children 
with/without ADHD: a randomized controlled trial. J Pediatr 
Psychol. 2016;41(6):701–713. doi: 10.1093/jpepsy/jsw031

36. Mehri M, Chehrzad MM, Mardani A, et al. The effect of behavioral 
parent training on sleep problems of school-age children with 
ADHD: a parallel randomized controlled trial. Arch Psychiatr Nurs. 
2020;34(4):261–267. doi: 10.1016/j.apnu.2020.04.001

37. Shah H, Dani A. A study on effect of sleep training program in 
children with ADHD: a comparative prospective study. J Indian 
Assoc Child Adolesc Ment Health. 2023;19(4):370–377. doi: 10. 
1177/09731342231184438

38. Shokravi FA, Shooshtari MH, Shahatami H. The impact of a sleep 
hygiene intervention on sleep habits in children with attention 
deficit/hyperactivity disorder. Int J Pediatr. 2016;4(12):4117–4126.

39. Lönn M, Svedberg P, Nygren J, et al. The efficacy of weighted 
blankets for sleep in children with attention-deficit/hyperactivity 
disorder—A randomized controlled crossover trial. J Sleep Res. 
2023;33(2):e13990. doi: 10.1111/jsr.13990

40. Yazdanbakhsh K, Aivazy S, Moradi A. The effectiveness of response 
inhibition cognitive rehabilitation in improving the quality of sleep 
and behavioral symptoms of children with attention-deficit/hyper
activity disorder. J Kermanshah Univ Med Sci. 2018;22(2). doi: 10. 
5812/jkums.77114

41. Owens JA. A clinical overview of sleep and attention-deficit/hyper
activity disorder in children and adolescents. J Can Acad Child 
Adolesc Psychiatry. 2009;18(2):92 102.

42. Kuriyama A, Tabata H. Suvorexant for the treatment of primary 
insomnia: a systematic review and meta-analysis. Sleep Med Rev. 
2017;35:1–7. doi: 10.1016/j.smrv.2016.09.004

43. Cathy MH. 2022. https://clinicalresearch.uhs.nhs.uk/news/digital- 
support-coming-to-help-children-with-adhd-sleep-better

44. Becker SP, Epstein JN, Tamm L, et al. Shortened sleep duration 
causes sleepiness, inattention, and oppositionality in adolescents 
with attention-Deficit/Hyperactivity disorder: findings from a cross
over sleep restriction/extension study. J Am Acad Child Adolesc 
Psychiatry. 2019;58(4):433–442. doi: 10.1016/j.jaac.2018.09.439

45. Salanitro M, Wrigley T, Ghabra H, et al. 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 Aug;139:104723. doi: 10.1016/j.neubiorev. 
2022.104723

46. Mombelli S, Bacaro V, Curati S, et al. Non-pharmacological and 
melatonin interventions for pediatric sleep initiation and mainte
nance problems: a systematic review and network meta-analysis. 
Sleep Med Rev. 2023;70:101806. doi: 10.1016/j.smrv.2023.101806

47. Cortese S. Setting the foundations of developmental precision 
psychiatry for ADHD. Am J Psychiatry. 2021;178(8):677–679. 
doi: 10.1176/appi.ajp.2021.21050549

596 S. CORTESE ET AL.

https://doi.org/10.1542/peds.2019-2528
https://doi.org/10.1097/CHI.0b013e3181ac09c9
https://doi.org/10.1016/j.neubiorev.2018.02.014
https://doi.org/10.1016/j.neubiorev.2018.02.014
https://doi.org/10.1136/bmjment-2023-300809
https://doi.org/10.1136/bmjment-2023-300809
https://doi.org/10.1016/j.jaac.2013.06.001
https://doi.org/10.1097/01.chi.0000246055.76167.0d
https://doi.org/10.1097/01
https://doi.org/10.1016/j.sleep.2011.01.008
https://doi.org/10.1016/j.sleep.2011.02.006
https://doi.org/10.1177/1087054714554932
https://doi.org/10.1177/07487304221124659
https://doi.org/10.1016/j.pediatrneurol.2011.09.003
https://doi.org/10.1016/j.pediatrneurol.2011.09.003
https://doi.org/10.1542/peds.2013-4221
https://doi.org/10.1542/peds.2008-2945
https://doi.org/10.1136/bmj.h68
https://doi.org/10.1136/bmj.h68
https://doi.org/10.1111/jcpp.13083
https://doi.org/10.1111/jcpp.13083
https://doi.org/10.1017/S0033291718004063
https://doi.org/10.1177/1087054714568565
https://doi.org/10.1093/jpepsy/jsw031
https://doi.org/10.1016/j.apnu.2020.04.001
https://doi.org/10.1177/09731342231184438
https://doi.org/10.1177/09731342231184438
https://doi.org/10.1111/jsr.13990
https://doi.org/10.5812/jkums.77114
https://doi.org/10.5812/jkums.77114
https://doi.org/10.1016/j.smrv.2016.09.004
https://clinicalresearch.uhs.nhs.uk/news/digital-support-coming-to-help-children-with-adhd-sleep-better
https://clinicalresearch.uhs.nhs.uk/news/digital-support-coming-to-help-children-with-adhd-sleep-better
https://doi.org/10.1016/j.jaac.2018.09.439
https://doi.org/10.1016/j.neubiorev.2022.104723
https://doi.org/10.1016/j.neubiorev.2022.104723
https://doi.org/10.1016/j.smrv.2023.101806
https://doi.org/10.1176/appi.ajp.2021.21050549

	Abstract
	1.  Introduction
	2.  Methods
	3.  Review of the evidence
	3.1.  Pharmacological treatments
	3.2.  Non-pharmacological interventions

	4.  Expert opinion
	Acknowledgments
	Funding
	Declaration of interest
	Reviewer disclosures
	References

