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ABSTRACT

Introduction: Over half of children and adolescents with ADHD have difficulties with
emotional dysregulation and/or sleep, yet the interrelations between emotional
regulation and sleep are not well-characterized in this population. This systematic
review will address the relationship between these difficulties and investigate whether
specific aspects of emotional dysregulation (EDR) are more strongly related with

sleep in youth with ADHD.

Methods: We will adhere to the Preferred Reporting Items for Systematic Reviews
and Meta-analysis (PRISMA) guideline for systematic reviews. A wide set of
electronic databases will be searched for peer-reviewed quantitative studies
investigating the relationship between EDR and sleep in children and adolescents
(ages 5 to 18 years) with ADHD. In addition, the reference list of all studies will be
searched for other relevant studies and Scopus used to search for citations of the
included studies. We will also contact experts in the field to call for published and
unpublished studies. The primary outcome will be the effect of the relationship
between EDR and sleep in children and adolescents with ADHD. We will look at EDR
and sleep broadly and considering the multifaceted nature of both terms. Secondary
outcomes will include which facets of EDR and sleep that have been measured and
how they have been measured, developmental differences between children and
adolescents with ADHD, and how and the extent to which studies controlled for use
of CNS medications and comorbid disorders in their study design and/or statistical
analyses. The quality and risk of bias of the included studies will be assessed using

the Mixed Methods Appraisal Tool (MMAT).
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Ethics and dissemination: This protocol is for a review of studies and does not
involve any new data collection and does therefore not need an ethical approval. The

results will be presented at international conferences and in a peer-reviewed journal.

PROSPERO registration number: CRD42024612984

Keywords: ADHD; emotion regulation; mood; sleep; circadian rhythms.

ARTICLE SUMMARY

Strengths and limitations of this study

e The study will be conducted by a team with expertise on ADHD, sleep, and
emotional dysregulation in children and adolescents.

e We will consider the complexity of investigating the relation between sleep and
emotional dysregulation in ADHD by taking into account the multifaceted
nature of emotional dysregulation and sleep.

e The results from the study will be used for recommendations for future studies
on how to best design studies on the relation between sleep and emotional
dysregulation in ADHD.

e The protocol was designed, and the systematic review will be conducted, in
collaboration with a user organization to embrace the perspectives of patients
with ADHD.

¢ Alimitation is that we will predominantly include peer-reviewed studies.
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INTRODUCTION

Everyday challenges that children and adolescents with Attention-
Deficit/Hyperactivity Disorder (ADHD) experience often extend beyond what can be
explained by the core ADHD symptoms of inattention and hyperactivity/impulsivity™ 2.
In particular, parents often report their children with ADHD to have either sleep
problems3 or problems regulating strong emotions*5. Yet, there is still limited
knowledge of how problems regulating strong emotions and sleep are related with
each other despite suggestions that they both are causally related with ADHDS. It is
thus clinically relevant and timely to conduct a systematic review on the relationship
between emotional dysregulation (EDR) and sleep in ADHD to (1) understand the
current evidence for an association, and (2) provide summative information that can

guide future research and clinical work in this area.

EDR can be defined as when a child struggles significantly more than their
peers with adaptively modifying their emotional state and responses according to the
context they are in, to promote goal-oriented behavior*®78, In ADHD, EDR is
prevalent across the lifespan“® and is found to be genetically connected with ADHD?
0. In ADHD, focus has often been on EDR of negatively valanced emotions and
mood, although, also on struggles regulating sadness, worry, and expressions of

positive emotions*.

Meta-analyses show that children® and adolescents'! with ADHD have
problems with numerous aspects of sleep. Caregivers? reports and adolescents’ self-
reports'! show higher wakefulness compared with neurotypical controls leading to
problems falling asleep, wakening during the nights, and early wakening in the
mornings. The caregiver reports were supported by studies using objective measures

of sleep such as polysomnography and actigraphy3. Additionally, children with ADHD
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also more often had delayed sleep phase and sleep disordered breathing. Poorer
sleep quality has been linked genetically with ADHD '2 and is reported consistently

across the lifespan in ADHD3.

Both EDR and sleep problems may be causal traits of ADHD and not
specifically related with each other as observed in neurotypical children and
adolescents®. The complexity in understanding the relationship between EDR and
sleep comprise also the often prescribed CNS medication and the high prevalence of

comorbid disorders in ADHD™3.

The aim is to conduct a systematic review of existing peer-reviewed studies to
investigate if EDR and sleep are related in children and adolescents between 5 and
18 years old with ADHD. The primary research question is if EDR and poorer,
insufficient, or misaligned sleep is co-dependent on each other beyond what can be
explained by having an ADHD. Secondary research questions comprise i) whether
specific aspects of EDR are more strongly related with specific sleep domains in
children with ADHD, ii) whether the method for measuring EDR and/or sleep
influence the effects of the relationship between sleep and EDR, iii) whether there are
a developmental differences between children and adolescents with ADHD in the
relationship between EDR and sleep , iv) whether studies have controlled for use of
CNS medications-, and v) whether studies have controlled for comorbid psychiatric
disorders in their study design and/statistical analyses. We will be looking at EDR
and sleep broadly and consider the multifaceted nature of both terms. EDR can
comprise negative and positive expressions of emotions and/or mood, the recognition
of and response to emotional expressions, and the regulation process per see, such

as the use of strategies for coping with difficult emotions*®. Sleep can comprise sleep
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duration, sleep quality, sleep timing, night wakings, daytime sleepiness, and circadian

preferences 4.

METHODS AND ANALYSIS

We will follow the guidelines as stated in the Preferred Reporting Items for

Systematic Reviews and Meta-Analyses (PRISMA) in this proposed study.

The protocol for this proposed systematic review is pre-registered in
PROSPERO. We plan to start the study on 1 February 2025 and to complete it by 31

December 2025.

Search

We will search a wide set of electronical databases, including PsychINFO, Medline,
EMBASE, and Web of Science. For the specific syntax that will be used for each
database, see online supplemental 1. In addition, the reference list of all studies will
be searched for other relevant studies and Scopus used to search for citations of the
included studies. The search will be conducted with the support of the library
consultancy at the University of Bergen. Duplicates will be removed by following the

methods described by Hair, MaclLeod, Liao, & Sena (2021).

Selection criteria

Study design

We will include all types of studies that have investigated the relationship between
EDR and sleep in ADHD or in a sample with high symptom load of ADHD symptoms.
This includes randomized controlled trials (RCTs) of sleep and/or EDR, other types of

intervention studies, experimental studies of for instance the effects of sleep
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restriction on EDR, population-, community-, or clinical-based studies of the

concurrent correlations between EDR and sleep, and longitudinal studies.

Participants

We will include children and adolescents between 5 and 18 years old that have
ADHD or elevated ADHD symptoms, and neurotypical controls and/or children and
adolescents with non/lower levels of ADHD symptoms when such comparison groups
are included in the studies. In studies including a wider age range than our inclusion
criteria, we will use a mean sample age =5 or <18. We will define adolescence as
starting at 10 years old in accordance with the World Health Organization’s definition

(see htips://www.who.int/) and define childhood as <10 years old and adolescence as

>10 years old.

Reporting method and language

Original publications published in peer-reviewed journals that are written in English or

in a Scandinavian language will be included.

Outcomes

The primary outcome of the current systematic review is the effect of the relationship
between EDR and sleep in children and adolescents with ADHD. Secondary
outcomes are i) the outcome measure of EDR and sleep, ii) how EDR and sleep
have been measured, iii) developmental differences between children and
adolescents with ADHD, iv) how use of CNS medication - and v) comorbid disorders-

have been controlled for in the study design and/or statistical analyses.

Data collection
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We will include studies and extract data in a two-step process. First, two independent
investigators will screen for titles and abstracts of the studies after the initial search.
Second, two independent investigators will read the full texts of all potentially relevant
studies and decide on the final list of studies to include in the systematic review. Any
disagreement will be resolved by an independent “third” investigator. The data will be
extracted on study characteristics, such as facets of EDR and sleep investigated,
how EDR and sleep were measured, sample description (e.g., ADHD or ADHD
symptoms), sample size, sample demographics (e.g., percentage of boys/qirls,
race/ethnicity, use of CNS medication, and comorbidities ), study design, and how
use of CNS medication and comorbid disorders have been controlled for in the study
design/statistical analyses. Additionally, the data will be extracted on effect sizes
reported in the studies, such as Cohen’s d and partial eta-squared (n?,). The reported
effect sizes will be used for estimating the size of the association/effects between
EDR and sleep quality. E.g., Cohen’s d 0of 0.2, 0.5, and 0.8 will be used as
benchmarks for small, medium, and large effects, respectively, and partial eta-
squared of 0.01, 0.06, and 0.14 as benchmarks for small, medium, and large effects,
respectively's. We will systematically contact authors when needing to gather

unpublished information/data.
Study quality and risk of bias assessment

We will assess the quality and risk of bias of the included studies by using the Mixed
Methods Appraisal Tool (MMAT; see Hong et al., 2018). This assessment will be
done in connection with the data extraction, and will be assessed by at least two
independent investigators, with disagreement resolved by a “third” independent
investigator. Four of the authors (LS, DAJ, SA, and EFG) will train beforehand to

calibrate the assessment of quality and risk of bias with the MMAT.
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Patient and public involvement

Ms. Nina Holmen is the user and public involvement co-author to embrace the
perspectives of patients with ADHD in the design of this protocol and further, in the

data extraction and interpretations of results when conducting the systematic review.

ETHICS AND DISSEMINATION

Ethics

This is a protocol of an aggregated summary of existing studies, and will as such, not

involve any new human subject’s data collection and not need an ethical approval.

Dissemination

The procedures for data inclusion and extraction will be described to ensure
transparency and replicability. The results of the systematic review will be
disseminated in an internationally peer-reviewed journal, in addition to at national
(e.g., organized by the Norwegian ADHD Association, the Norwegian ADHD
Research Network) and international conferences (e.g., ADHD World Congress,
Annual Meeting of the European Society for Child and Adolescent Psychiatry

Congress).

Author Contributions LS designed the study and developed and wrote this protocol
and the planned search strategies. EF-G co-designed the study and contributed
together with DAJ and SA in developing and writing the protocol and plan for search

strategies. AL was involved in the design of the study and piloting of search
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strategies and data extraction. SPB and NH was involved in developing and writing

this protocol.
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APA Psycinfo (Ovid)

1 attention deficit disorder/ or attention deficit disorder with hyperactivity/

2 hyperactivity/

3 ("ADHD" or "ADDH" or "attention deficit" or "hyperkinetic").ti,ab,id.

4 lor2or3

5 exp sleep wake disorders/

6 exp sleep/

7 ("Sleep*" or "nocturnal" or "circadian" or "chronotype" or "insomnia" or "parasomnia" or
"dyssomnia").ti,ab,id.

8 5or6or7

9 emotional regulation/ or exp emotional control/ or emotional processing/ or exp self-control/

or self-regulation/ or socioemotional functioning/ or irritability/

10 (((emotion* or affect or mood) adj4 (regulation or dysregulation or control* or social* or
symptom* or awareness or stability or instability or labil* or impulsiv*)) or irritab*).ti,ab,id.

11 9or10

12 4and 8 and 11

Comments to OVID databases:

/ indicates that the search term is a subject heading

.ti,ab,id. Search term in title, abstract, or key concepts

kf. Search term in author keywords

Adj proximity operator indicates that search terms are close to each other. Adj2 means that search
term two is the first or second (2) word after search term one, or vice versa

Ovid MEDLINE(R) and In-Process, In-Data-Review & Other Non-Indexed Citations and Daily

1 attention deficit disorder with hyperactivity/

2 ("ADHD" or "ADDH" or "attention deficit" or "hyperkinetic").ti,ab,kf.

3 lor2

4 exp sleep wake disorders/

5 exp sleep/

6 ("Sleep*" or "nocturnal" or "circadian" or "chronotype" or "insomnia" or "parasomnia" or

"dyssomnia").ti,ab,kf.

7 4or5o0r6

8 self-control/ or emotional regulation/ or Irritable Mood/

9 (((emotion* or affect or mood) adj4 (regulation or dysregulation or control* or social* or

symptom* or awareness or stability or instability or labil* or impulsiv*)) or irritab*).ti,ab, kf.
136344

10 8or9

11 3and 7and 10
Embase (Ovid)

attention deficit hyperactivity disorder/

("ADHD" or "ADDH" or "attention deficit" or "hyperactivity").ti,ab,kf.
lor2

exp sleep disorder/

exp sleep/

U b WN -

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 12 of 13

‘saIfojouyoal Jejiwis pue ‘Buiurey | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* (s3gv) Jnauadns juswaublosug

e

R e


http://bmjopen.bmj.com/

Page 13 of 13

oNOYTULT D WN =

BMJ Open
6 ("Sleep*" or "nocturnal" or "circadian" or "chronotype" or "insomnia" or "parasomnia" or
"dyssomnia").ti,ab,kf.
7 4or5o0r6
8 self control/ or emotion regulation/ or irritability/
9 emotional stability/ or emotional awareness/
10 (((emotion* or affect or mood) adj4 (regulation or dysregulation or control* or social* or

symptom* or awareness or stability or instability or labil* or impulsiv*)) or irritab*).ti,ab, kf.
11 8or9or10

12 3and 7and 11

13 limit 12 to conference abstract

14 12 not 13

Web of Science Core Collection (WOS.SCI: 1945 to 2024, WOS.AHCI: 1975 to 2024, WOS.ESCI: 2019
to 2024, WOS.SSCI: 1956 to 2024)

TS=("ADHD" or "ADDH" or "attention deficit" or "hyperkinetic") AND TS=("Sleep*" or "nocturnal" or
"circadian" or "chronotype" or "insomnia" or "parasomnia" or "dyssomnia") AND TS=((emotion* or
affect or mood) NEAR/3 (regulation or dysregulation or control* or social* or symptom* or awareness
or stability or instability or labil* or impulsiv*) or irritab*)

Comments to Web of Science:

TS = Topic search = search in title, abstract and author key words

Near/2 = The adjacency operator (NEAR/n) retrieves records that contain search terms within a
specified number (n) of words between the search terms in any order
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ABSTRACT

Introduction: Over half of children and adolescents with ADHD have difficulties with
emotional dysregulation and/or sleep, yet the interrelations between emotional
regulation and sleep are not well-characterized in this population. This systematic
review will address the relationship between these difficulties and investigate whether
specific aspects of emotional dysregulation (EDR) are more strongly related with

sleep problems in youth with ADHD.

Methods and analysis: We will adhere to the Preferred Reporting Items for
Systematic Reviews and Meta-analysis (PRISMA) guideline for systematic reviews. A
wide set of electronic databases will be searched for peer-reviewed quantitative
studies investigating the relationship between EDR and sleep in children and
adolescents (ages 5 to 18 years) with ADHD. In addition, the reference list of all
studies will be searched for other relevant studies and Scopus used to search for
citations of the included studies. We will also contact experts in the field to request
published and unpublished studies. The primary outcome will be the effect size of the
relationship between EDR and sleep in children and adolescents with ADHD. We will
look at EDR and sleep broadly and also consider the multifaceted nature of both
terms. Secondary outcomes will include which facets of EDR and sleep that have
been measured and how they have been measured, developmental differences
between children and adolescents with ADHD, and how and the extent to which
studies controlled for use of CNS medications and co-occurring disorders in their
study design and/or statistical analyses. The quality and risk of bias of the included

studies will be assessed using the Mixed Methods Appraisal Tool (MMAT).

Ethics and dissemination: This protocol is for a review of studies and does not

involve any new data collection and therefore does not need ethical or human
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subjects approval. The results will be presented at international conferences and in a

peer-reviewed journal.

PROSPERO registration number: CRD42024612984

Keywords: ADHD; emotion regulation; mood; sleep; circadian rhythm.

ARTICLE SUMMARY

Strengths and limitations of this study

e The study will be conducted by a team with expertise on ADHD, sleep, and
emotion dysregulation in children and adolescents.

e We will consider the complexity of investigating the relation between sleep and
emotion dysregulation in ADHD by taking into account the multifaceted nature
of emotion dysregulation and sleep.

e The protocol was designed, and the systematic review will be conducted, in
collaboration with a user organization to embrace the perspectives of patients
with ADHD.

¢ Alimitation is that we will predominantly include peer-reviewed studies.

INTRODUCTION

Everyday challenges that children and adolescents with attention-deficit/hyperactivity

disorder (ADHD) experience often extend beyond what can be explained by the core
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symptoms of inattention and hyperactivity/impulsivity' 2. In particular, parents often
report their children with ADHD to have either sleep problems? or problems regulating
strong emotions* 5. Yet, there is still limited knowledge of how problems regulating
emotions and sleep are related with each other despite suggestions that they both
are causally related with ADHDS. It is thus clinically relevant and timely to conduct a
systematic review on the relationship between emotion dysregulation (EDR) and
sleep in ADHD to (1) understand the current evidence for an association, and (2)
provide summative information that can guide future research and clinical work in this

area.

EDR can be defined as when a child struggles significantly more than their
peers with adaptively modifying their emotional state and responses according to the
context they are in, to promote goal-oriented behavior*578, In ADHD, EDR is
prevalent across the lifespan*5 and is found to be genetically connected with ADHD?®
0 In ADHD, the focus has often been on EDR of negatively valanced emotions and

mood, although, also on struggles regulating sadness, worry, and positive emotions*.

Meta-analyses show that children3 and adolescents'! with ADHD have
problems with numerous aspects of sleep. Caregivers?® and adolescents'! both report
more subjective sleep difficulties than neurotypical controls, including problems falling
asleep, wakening during the nights, and early wakening in the mornings. Although
differences between youth with and without ADHD are not consistently present when
objective measures are used, meta-analytic findings indicate that actigraphy-
assessed sleep onset latency and polysomnography-assessed number of stage
shifts/hours sleep and apnea-hypopnea index are significantly higher in children with
ADHD than their peers3. Additionally, children with ADHD also more often had

delayed sleep phase and sleep disordered breathing. Poorer sleep quality has been
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linked genetically with ADHD'? and is reported consistently across the lifespan in

ADHD".

The aim is to conduct a systematic review of existing peer-reviewed studies to
investigate if EDR and sleep are related in children and adolescents between 5 and
18 years old with ADHD. To our knowledge, such a systematic review has not been
published in youth with ADHD, which is important for advancing future research and
clinical care. The primary research question is the extent to which EDR is associated
with poor, insufficient, and/or misaligned sleep in children and adolescents with
ADHD. It is anticipated that EDR and sleep problems will be at least moderately
associated. This expectation is in alignment with the meta-analytic results of average
moderate effect sizes in the relationship between EDR and sleep in non-ADHD
samples’ 15, We will be looking at EDR and sleep broadly and consider the
multifaceted nature of both terms. The heterogenous nature and sample
characteristics of ADHD are also important to consider in the relationship between
EDR and sleep in ADHD. CNS medications seem to have a limited effect in
improving EDR in ADHD'6, whereas mixed findings are reported on their effects on

sleep 1718, The high prevalence of co-occurring disorders in ADHD# 920 and a

stronger circadian preference towards eveningness?! may also affect EDR and sleep.

Therefore, as secondary outcomes, we will consider if the effect sizes reported of the
relationship between EDR and sleep are affected by how EDR and sleep are
measured, age group included, and further if the effects are affected by how studies
have controlled for the use of CNS medication, the presence of co-occurring

disorders, and/or circadian preference.

METHODS AND ANALYSIS
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We will follow the guidelines as stated in the Preferred Reporting Items for

Systematic Reviews and Meta-Analyses (PRISMA) in this proposed study.

The protocol for this proposed systematic review is pre-registered in
PROSPERQO. In the pre-registration, pilot work on this systematic review is noted
based on a master thesis in clinical psychology?2. We plan to start the study on 1

June 2025 and to complete it by 31 June 2026.
Search

We will conduct a search of numerous electronic databases, including PsychINFO,
Medline, EMBASE, and Web of Science. For the specific syntax that will be used for
each database, see online supplemental 1. In addition, the reference list of all studies
will be searched for other relevant studies, and Scopus used to search for citations of
the included studies. The search will be conducted with the support of the library
consultancy at the University of Bergen. Duplicates will be removed by following the

methods described by Hair et al.23

Selection criteria
Study design

We will include all types of studies that have investigated the relationship between
EDR and sleep in youth diagnosed with ADHD or in a sample with high symptom
load of ADHD symptoms. This includes randomized controlled trials (RCTs) of sleep

and/or EDR, other types of intervention studies, experimental studies (e.g., effects of
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sleep restriction on EDR), population-, community-, or clinic-based studies of the

concurrent correlations between EDR and sleep, and longitudinal studies.

Participants

We will include children and adolescents between 5 and 18 years old that have
ADHD or elevated ADHD symptoms. In studies including a wider age range than our
inclusion criteria, we will use a mean sample age =5 or <18. We will define
adolescence as starting at 10 years old in accordance with the World Health
Organization’s definition?* and define childhood as <10 years old and adolescence as

>10 years old.

Reporting method and language

Original publications published in peer-reviewed journals that are written in English or
in a Scandinavian language will be included. This could pose a limitation by not
including relevant work published as pre-prints or grey literature, and or publications

in other languages.

Outcomes

The primary outcome of this systematic review will be the effect of the
relationship between EDR and sleep in children and adolescents with ADHD.
Secondary research questions comprise i) whether specific aspects of EDR are more
strongly related with specific sleep domains in children and adolescents with ADHD,
ii) whether the method for measuring EDR and/or sleep influence the effects of the
relationship between sleep and EDR, iii) whether there are a developmental
differences between children and adolescents with ADHD in the relationship between
EDR and sleep , iv) whether studies have controlled for use of CNS medications (or

excluded participants based on medication use), and v) whether studies have
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controlled for co-occurring psychiatric disorders in their study design and/statistical
analyses, and circadian preference (morningness/eveningness)?'. Both EDR and
sleep are multi-faceted terms and important to consider when evaluating the
secondary outcomes. EDR can comprise negative and positive expressions of
emotions and mood, the recognition of and/or response to emotional expressions,
and the regulation process per see, such as the use of strategies for coping with
difficult emotions*®. Sleep can comprise sleep duration, sleep quality, sleep timing,
night wakings, and daytime sleepiness; other sleep parameters will be coded if

available.
Data collection

We will include studies and extract data in a two-step process. First, two independent
investigators will screen for titles and abstracts of the studies after the initial search.
Second, two independent investigators will read the full texts of all potentially relevant
studies and decide on the final list of studies to include in the systematic review. Any
disagreement after a discussion between the two independent investigators will be
resolved by an independent third investigator. The data will be extracted on study
characteristics, such as facets of EDR and sleep investigated, how EDR and sleep
were measured, sample description (e.g., ADHD diagnosis or elevated ADHD
symptoms), sample size, sample demographics (e.g., percentage of boys/qirls,
race/ethnicity, use of CNS medication, and psychiatric comorbidities), study design,
and how use of CNS medication and comorbid disorders have been controlled for in
the study design/statistical analyses. Additionally, the data will be extracted on effect
sizes reported in the studies, such as Cohen’s d and partial eta-squared (n%,). The
reported effect sizes will be used for estimating the size of the association/effects

between EDR and sleep quality (e.g., Cohen’s d 0of 0.2, 0.5, and 0.8 will be used as

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 8 of 16

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

* (s3gv) Inauadns juswaublaosug


http://bmjopen.bmj.com/

Page 9 of 16

oNOYTULT D WN =

BMJ Open

benchmarks for small, medium, and large effects, respectively, and n?, of 0.01, 0.06,

and 0.14 as benchmarks for small, medium, and large effects, respectively?°). We will

systematically contact authors when needing to gather unpublished information/data.

Study quality and risk of bias assessment

We will assess the quality and risk of bias of the included studies by using the Mixed
Methods Appraisal Tool (MMAT; see Hong et al., 2018). This assessment will be
done in connection with the data extraction, and will be assessed by at least two
independent investigators, with disagreement resolved by a third independent
investigator. Four of the authors (LS, DAJ, SA, and EFG) will train beforehand to

calibrate the assessment of quality and risk of bias with the MMAT.

Patient and public involvement

Ms. Nina Holmen is the user and public involvement co-author to embrace the

perspectives of patients with ADHD in the design of this protocol and further, in the

data extraction and interpretations of results when conducting the systematic review.

ETHICS AND DISSEMINATION

Ethics

This is a protocol of an aggregated summary of existing studies, and as such does

not involve any new human subjects data collection or require ethical approval.

Dissemination
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The procedures for data inclusion and extraction will be described to ensure
transparency and replicability. The results of the systematic review will be
disseminated in an internationally peer-reviewed journal, in addition to at national
(e.g., organized by the Norwegian ADHD Association, the Norwegian ADHD
Research Network) and international conferences (e.g., ADHD World Congress,
Annual Meeting of the European Society for Child and Adolescent Psychiatry

Congress).

Author Contributions LS designed the study and developed and wrote this protocol
and the planned search strategies. EF-G co-designed the study and contributed
together with DAJ and SA in developing and writing the protocol and plan for search
strategies. AL was involved in the design of the study and piloting of search
strategies and data extraction. SPB and NH were involved in developing and writing

this protocol. LS is the guarantor for the article.
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APA Psycinfo (Ovid)

1 attention deficit disorder/ or attention deficit disorder with hyperactivity/

2 hyperactivity/

3 ("ADHD" or "ADDH" or "attention deficit" or "hyperkinetic").ti,ab,id.

4 lor2or3

5 exp sleep wake disorders/

6 exp sleep/

7 ("Sleep*" or "nocturnal" or "circadian" or "chronotype" or "insomnia" or "parasomnia" or
"dyssomnia").ti,ab,id.

8 5or6or7

9 emotional regulation/ or exp emotional control/ or emotional processing/ or exp self-control/

or self-regulation/ or socioemotional functioning/ or irritability/

10 (((emotion* or affect or mood) adj4 (regulation or dysregulation or control* or social* or
symptom* or awareness or stability or instability or labil* or impulsiv*)) or irritab*).ti,ab,id.

11 9or10

12 4and 8 and 11

Comments to OVID databases:

/ indicates that the search term is a subject heading

.ti,ab,id. Search term in title, abstract, or key concepts

kf. Search term in author keywords

Adj proximity operator indicates that search terms are close to each other. Adj2 means that search
term two is the first or second (2) word after search term one, or vice versa

Ovid MEDLINE(R) and In-Process, In-Data-Review & Other Non-Indexed Citations and Daily

1 attention deficit disorder with hyperactivity/

2 ("ADHD" or "ADDH" or "attention deficit" or "hyperkinetic").ti,ab,kf.

3 lor2

4 exp sleep wake disorders/

5 exp sleep/

6 ("Sleep*" or "nocturnal" or "circadian" or "chronotype" or "insomnia" or "parasomnia" or

"dyssomnia").ti,ab,kf.

7 4or5o0r6

8 self-control/ or emotional regulation/ or Irritable Mood/

9 (((emotion* or affect or mood) adj4 (regulation or dysregulation or control* or social* or

symptom* or awareness or stability or instability or labil* or impulsiv*)) or irritab*).ti,ab, kf.
136344

10 8or9

11 3and 7and 10
Embase (Ovid)

attention deficit hyperactivity disorder/

("ADHD" or "ADDH" or "attention deficit" or "hyperactivity").ti,ab,kf.
lor2

exp sleep disorder/

exp sleep/

U b WN -
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6 ("Sleep*" or "nocturnal" or "circadian" or "chronotype" or "insomnia" or "parasomnia" or
"dyssomnia").ti,ab,kf.
7 4or5o0r6
8 self control/ or emotion regulation/ or irritability/
9 emotional stability/ or emotional awareness/
10 (((emotion* or affect or mood) adj4 (regulation or dysregulation or control* or social* or

symptom* or awareness or stability or instability or labil* or impulsiv*)) or irritab*).ti,ab, kf.
11 8or9or10

12 3and 7and 11

13 limit 12 to conference abstract

14 12 not 13

Web of Science Core Collection (WOS.SCI: 1945 to 2024, WOS.AHCI: 1975 to 2024, WOS.ESCI: 2019
to 2024, WOS.SSCI: 1956 to 2024)

TS=("ADHD" or "ADDH" or "attention deficit" or "hyperkinetic") AND TS=("Sleep*" or "nocturnal" or
"circadian" or "chronotype" or "insomnia" or "parasomnia" or "dyssomnia") AND TS=((emotion* or
affect or mood) NEAR/3 (regulation or dysregulation or control* or social* or symptom* or awareness
or stability or instability or labil* or impulsiv*) or irritab*)

Comments to Web of Science:

TS = Topic search = search in title, abstract and author key words

Near/2 = The adjacency operator (NEAR/n) retrieves records that contain search terms within a
specified number (n) of words between the search terms in any order
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