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ABSTRACT

Introduction Disturbed sleep represents a potentially
important modifiable risk factor for the development

of depression in children and youth. This protocol for

a systematic review proposes to investigate whether
insomnia and/or sleep disturbances predict child and
youth depression in community and clinical-based
samples.

Methods and analysis The protocol adheres to the
Preferred Reporting Items for Systematic Review and
Meta-Analysis Protocols guidelines. English-written,
longitudinal studies that quantitatively estimated the
prediction of depression by insomnia and/or sleep
disturbances in individuals 5-24 years of age will be
included. EMBASE, MEDLINE, PsychINFO, Scopus and Web
of Science and grey literature will be searched from 1980
to the present. For the selection of studies, two reviewers
will be involved. Data extraction will be conducted by one
author and checked independently by a second author.
Risk of bias will be appraised using the Research Triangle
Institute Iltem Bank tool. Heterogeneity will be measured
using the 12 statistics. Meta-analysis will be carried out

if >3 results are available and if outcome measures can
be pooled. The choice between a random-effect or fixed-
effect model will be based both on the I? statistics and
the participant and study characteristics of the combined
studies. Results of the meta-analyses will be summarised
by a forest plot. Analyses will be performed in subgroups
stratified by key variables defined depending on the
amount and type of information retrieved.

A narrative synthesis will be conducted in place of the
meta-analysis should the pooling of data not be possible.
Quality of evidence will be rated using the Grading

of Recommendations Assessment, Development and
Evaluation guidelines.

As this is a protocol for systematic review and meta-
analysis of published data, ethics review and approval
are not required. The findings will be published in a
peer-reviewed journal and disseminated at scientific
conferences and in patient advocacy organisations.
PROSPERO registration number CRD42019136729.

Strengths and limitations of this study

» This is a protocol for a systematic review and
meta-analysis of existing prospective, longitudinal
evidence on insomnia and/or sleep disturbances
predicting depression in children and youth.

» This protocol will adhere to the Preferred Reporting
ltems for Systematic Review and Meta-Analysis
Protocols guidelines

» This protocol is registered at PROSPERO, the inter-
national prospective register of systematic reviews.

» Full-text screening and extraction will be performed
by two reviewers. Any uncertainty regarding selec-
tion will be resolved by consensus and, if necessary,
by a third reviewer.

» With regards to limitations, the review will not
include treatment studies and will include only
English-written articles. We include individuals aged
5-24 years, therefore excluding studies on child and
youth disturbed sleep predicting depression at later
stages of life.

INTRODUCTION
A recent epidemiological study analysing
data from the 2016 National Survey of Chil-
dren’s Health reports prevalence estimates
of depression of 1.7% and 6.1% in 6-11 and
12-17years of age ranges, respectively.' The
incidence of depression peaks at 20years of
age® with disrupting effects on normative
developmental trajectories. Prevalence is
equal for both sexes prior to puberty, then it
is higher in women.” Treatment shows limited
efficacy, ™ suggesting that prevention may be
a more effective resource to reduce the inci-
dence of depression.

Targeting modifiable risk factors of
illnesses is becoming a relevant therapeutic
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strategy for disease prevention.” Among modifiable risk
factors predicting child and youth depression, insomnia
is increasingly recognised as an important component
of the complex and multifactorial causal pathway of
depression.®

Treating insomnia to specifically reduce the incidence
and/or severity of depression has been the focus of
controlled, high-quality, randomised treatment studies
in depressed or at risk for depression adult or elderly
individuals.” ' In a recent meta-analysis, internet-based
cognitive behavioural therapy (CBT) for insomnia had a
significant, small effect on comorbid depression in indi-
viduals older than 18 years.""

Similar evidence in younger individuals is scarce, mostly
consists of studies with small sample size/no follow-up,
and it is limited to individuals older than 12years of
age.'21®

In a randomised controlled trial, CBT for insomnia for
6weekly sessions and a booster session after 2 months
was significantly more effective in decreasing comorbid
depression compared with waitlist in 12-19-year-old
individuals with DSM-V (Diagnostic Statistical Manual)
insomnia and no comorbid psychiatric disorders. The
effect was large, was maintained after 12 months and was
fully mediated by the reduction of insomnia symptoms.'”

In a longitudinal, randomised controlled trial study
(SENSE, ie, Sleep and Education: learning New Skills
Early), the preventative effect on the incidence of depres-
sion at risk for depression, 12-17-year-old adolescents
with sleeping difficulties are investigated.'”” The inter-
ventions consist of 7weekly sessions of either a CBT/
mindfulness-based sleep intervention or an active control
intervention, followed by two booster sessions after 3 and
6months postintervention. One-hundred and twenty-
three participants have completed the interventions,'* '°
however, findings regarding the main outcomes of the
study (preventative effects of depression) from the 2-year
follow-up are not available yet.

It is currently not known whether treating sleep prob-
lems in depressed or at risk for depression children (eg,
children with a history of abuse, with high emotional
dysregulation, offspring of depressed parents) would
lead to a reduction or lower incidence of depression,
respectively, than it would be if sleep problems were not
treated.'” To understand whether earlier prevention
efforts could be more effective, a precise quantitative esti-
mate of the prediction of depression by insomnia in the
entire developmental population, including depressed
and non-depressed individuals, is needed.

Insomnia consists of clinically significant long sleep-
onset latency and/or awakening after sleep onset and/or
early morning awakening, accompanied by diurnal tired-
ness and functional impairment. Prevalence of insomnia
is 19.5% in children, equally distributed among boys and
girls; in youth, prevalence is 17.4%, and higher among
girls.”

Six systematic reviews have summarised cohort studies
on insomnia predicting depression.”’ ™ Pooled estimates

are consistent across reviews ranging from 2.10 (95% CI
1.86 to 2.38)% t0 2.83 (95% CI 1.55 to 5.17),** and across
subgroups stratified by the most common confounders,
for example, sex (male: 1.46 (95% CI 1.13 to 1.88)%;
female: 1.96 (95% CI 1.05 to 3.66)),” type of ascertain-
ment (sample drawn from a special population: 2.05
(95% CI 1.53 to 2.74)®; sample representative of a
community or population: 2.34 (95% CI 1.85 to 2.96))%
and age (individuals of age 260 years: from 1.87 (95% CI
1.47 to 2.37)% to 1.92 (95% CI 1.61 to 2.30)*; individ-
uals younger than 60 years of age: 2.50 (95% CI 1.96 to
3.20)).%

However, only three of the six systematic reviews
included participants younger than 18years,”” * ** and a
pooled estimate, that is, OR=2.0 (95% CI 1.5 to 2.7), was
provided by only one of the three reviews.?® This estimate
was based on three studies up to 2010 and included 7404
participants, whose age ranged between 6 and 16 years.”” >
In all three studies, depression was defined according to
DSM-IV and insomnia to DSM-IV-TR criteria. The test for
heterogeneity for this group did not show a significant
index (Q-value=0.3; df(Q)=2; p=0.9 and I’=0.0). Li et a/*°
updated and used the same selection criteria of Baglioni
et al’® and although 15 new cohort studies were added,
no new studies on children and youth were included.
Finally, Pigeon et al”* summarised studies published from
2014 to 2017; four studies on children and youth were
included, of which three supported insomnia predicting
depression®™ ™ and one found no such association.™
All three systematic reviews of this age group excluded
studies that did not control for baseline depression.
This led to a greatly reduced number of studies. While
the rationale of this choice is clear for studies of risk and
prediction, it might not have been the ideal choice, due
to the overall paucity of studies in the child and youth
age range compared with other age groups. Including
studies that did not control for baseline depression would
allow testing of whether there are significant differences
in the meta-analytic estimates between studies controlling
versus not controlling for this variable. If no differences
are found, studies not controlling for baseline depres-
sion could contribute to the pooled data with an overall
increase in the precision for the estimate of the meta-
analytic effects.

There is also some evidence available on whether sleep
disturbances other than insomnia predict child and
youth depression.”** This may include increased/short/
disrupted sleep duration with/without diurnal sleepiness,
sleepwalking/talking, nightmares, bedwetting, breathing-
related sleep disorders and/or circadian disturbances.
Furthermore, sleep disturbances more broadly defined
may include challenges either generically defined with
regards to duration and consistency over time, measured
by self-reported questionnaires, interview or by EEG/
actigraph-based measures, and scored by eithersingle-item
or cumulative scores. A recent meta-analysis summarised
studies testing the association of broadly defined
sleep disturbances on depression in 12-20-year-old
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already clinically depressed participants. In all selected
studies,"™ sleep was defined by EEG-based, objective
measures. Estimates of the meta-analytic effects identified
that EEG-based longer sleep-onset latency, more wake
after sleep onset and lower sleep efficiency, were signifi-
cant predictors of depression compared with typical sleep
(effect sizes ranging 0.43-0.58).°" Although findings
from this review are of crucial importance for potential
secondary prevention programmes in depressed youth, it
would be useful to have summarised data on the longi-
tudinal association of broadly defined sleep disturbances
with depression on the entire developmental population,
including non-clinical individuals as well as a broader age
range, which would allow to apply findings to primary
prevention and/or early intervention programmes.

Finally, insomnia and/or sleep disturbances are often asso-
ciated to comorbid psychiatric and medical conditions."
Most previous knowledge synthesis studies have excluded
comorbidities, limiting the generalisability and transferability
of findings. For this reason, in this systematic review, studies
focusing on both primary and comorbid insomnia and/or
sleep disturbances will be included. To understand the extent
to which insomnia and/or sleep disturbances have a distinct
risk to depression across comorbid disorders, subgroup anal-
yses will be performed.

Understanding whether insomnia and/or sleep distur-
bances significantly increases the risk of depression in chil-
dren and youth could lead to variation in clinical practice
and inform policy development. Preventive strategies could
include treating sleep problems starting as early as child-
hood. This is particularly important in light of evidence on
the differential effectiveness of a number of treatment for
sleep problems (eg, melatonin,”*® CBT,”* physical exercise™
and bright light therapy™ and the fact that sleep problems in
children are underdiagnosed”’ and rarely treated.™

The purpose of this protocol is to outline methods for a
systematic review and meta-analysis of data from prospective,
longitudinal studies of children and youth ascertained from
clinical or community-based samples investigating the role of
insomnia and/or sleep disturbances compared with typical
sleep as predictors of depression. ‘Do children and youth
with insomnia and/or sleep disturbance have higher rates of
later depression than children and youth without insomnia
and/or sleep disturbance’?

We are interested in testing this relationship in the context
of both the absence and presence of baseline depression,
that is, whether insomnia and/or sleep disturbance predict
both new and relapse/worsening of depression, respectively.

Our study will add to the currently available knowledge
synthesis in that:

1. It will provide an updated meta-analytic estimate of
the effects of insomnia predicting child and youth de-
pression, adding studies from 2010 onwards compared
with Baglioni et al.*®

2. Byincluding studies on 5-24-year-old participants from
both clinical and non-clinical populations, it will pro-
vide a more comprehensive and updated meta-analytic
estimate compared with Lovato and Gradisar.”’

3. It will include studies on participants with/without
baseline depression and whether or not controlling for
baseline depression.

4. It will include studies of both primary and comorbid
insomnia and/or sleep disturbances.

As a secondary aim, we will test whether insomnia and/
or sleep disturbance predict new-onset and/or worsening,/
relapse of depression, by testing the pooled estimate in two
subgroups of studies, respectively, those including partici-
pants with baseline depression or where baseline depression
has been controlled for and studies including participants
without baseline depression or where baseline depression
has not been controlled for.

Finally, we aim to explore the sources of potential hetero-
geneity and examine the robustness of the primary hypoth-
esis against key confounding variables. Specifically, we will
address whether the prediction of child and youth depres-
sion by insomnia and/or sleep disturbances significantly
differ between studies stratified by key variables, for example,
risk of bias score, type of ascertainment, type of sleep distur-
bance, measurement of outcome, presence of baseline
comorbidity, sample size, age group, gender. Subgroups will
be defined depending on the amount and type of informa-
tion retrieved.

METHODS

For the protocol, we will follow the guidelines outlined in
‘Preferred Reporting Items for Systematic Review and Meta-
Analysis Protocols (PRISMA—P)’.59 For the final report, we
will follow the guidelines set in ‘Meta-analysis Of Observa-

tional Studies in Epidemiology: a proposal for reporting’.””

Patient and public involvement
No patient involved.

Inclusion criteria

Study types

This study will include (1) English-written and (2) prospec-
tive, longitudinal observational studies that quantitatively
estimated the prediction of depression by insomnia and/or
sleep disturbances in children and youth. Only those studies
reporting OR, relative risk, HR, regression coefficients or
correlation coefficients with their respective measurements
of error and p values will be selected. Grey literature including
relevant dissertations/PhD theses and key conference publi-
cations will be included. Case series, case reports, systematic
reviews, meta-analyses as well as experimental, retrospective,
cross-sectional, treatment, theoretical and position studies
will be excluded.

Population type

Mean age to determine eligibility for inclusion of the study is
between 5 and 24years. This age range was chosen to cover
the whole age range of risk for depression in childhood and
youth and to include the period of peak incidence for depres-
sion.' 2 In our review, we identify three categories: ‘child-
hood’ between 5 and 9years of age, ‘adolescence’ between
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10 and 19years of age and ‘young adulthood’ between 20
and 24years of age.” For simplicity, the term ‘youth’ refers
to individuals whose age is between 10 and 24years. Studies
focusing on participants belonging to either community or
clinical-based samples with any comorbid psychiatric/neuro-
logical/medical diagnosis will be included.

Exposure

Studies will be included if focusing on either one of the

following two exposures:

1. Insomnia, defined as clinically significant difficulty in
initiating or maintaining sleep or non-restorative sleep,
as based on DSM-III and later versions. Although the
criterion of daytime impairment is required to define
clinically significant insomnia, it has been shown that
pooled estimates of insomnia predicting depression
when this criterion is taken into account®* are of com-
parable magnitude relative to the ones obtained when
this criterion is not considered.? % Therefore, to allow
for inclusion of the highest number of studies, daytime
impairment will be free to vary.

2. Sleep disturbances, defined as patterns of quality
and sleep duration which deviate from expected age-
related norms, that is, increased/short/fragmented
sleep duration with or without daytime fatigue/sleepi-
ness, nightmares/terror attacks, circadian disturbanc-
es and/or night walking/talking. Sleep disturbances
can be generically defined with regards to duration
and consistency over time and can be based on subjec-
tive and/or EEG/actigraph-based, objective measures.
Measures can be based on single or multiple items or a
cumulative score of various items. To increase the gen-
eralisability of the results, narcolepsy, breathing-related
sleep disorders, central sleep apnoea, non-rapid/rapid
eye movement sleep disorder, restless legs syndrome,
substance/medication-induced sleep disorder and en-
uresis nocturna primaria may also be included.
Exposures’ assessment can be administered by a clini-

cian, a researcher or based on self-report, parent-report

and/or teacherreport questionnaires.

Outcome
Studies will be included if they focus on either one of the
following outcomes: major depressive disorder, depressive
disorder not otherwise specified, dysthymic disorder and/
or dimensional constructs of depression, that is, defined
by scores from single-item or multiple-item questionnaires,
internalising disorders or anxious depression. Studies
focusing on anxiety without a measure of depression will not
be included. Studies including participants with bipolar disor-
ders will be excluded given that sleep problems’ prevalence
differs significantly in bipolar versus unipolar disorders."” %
Outcome is measured by standardised and validated tools
administered by a clinician, researcher and/or based on self-
report, parent-report and/or teacher-report questionnaires.
To be included, both exposure and outcome have to
be measured at mean age =byears and <24,and the time
between the exposure and outcome is =1 month. To address

the research question on the role of insomnia and/or
sleep disturbances as predictor of depression, only studies
reporting on the exposure measured at least 1 month before
the outcome will be included. When multiple assessments
are conducted on the same cohort, each pair where both
exposures and outcomes are measured at mean age <24and
=>byears and exposures are measured before the outcome
will be considered.

Confounders

Studies will be included regardless of whether they contain
estimates adjusted for common confounding factors such
as sex, socioeconomic status, demographics, type of comor-
bidity at baseline. Studies that do not control for common
confounding factors will be highlighted for potentially
confounded results.

Identification of eligible studies and data extraction

Search strategy

The following databases will be searched: EMBASE,
MEDLINE, PsychINFO, Scopus and Web of Science. A
draft of the Medline search strategy will be developed using
a combination of MeSH and keywords terms relating to
sleep disorders, depression/depressive disorder and chil-
dren/adolescents/young adults with the help of a research
librarian. The search will be limited to the years 1980 (to
focus on current diagnostic terminology from the DSM-III)
to the present and will also be limited to observational studies
using the search filter developed by the Scottish Intercolle-
giate Guidelines Network. The draft Medline search will also
be piloted to ensure the sensitivity and efficacy of the final
search strategy and will also be reviewed by all of the partici-
pating authors (figure 1). The finalised Medline search will
be adapted for each bibliographic database individually.

Grey literature, that is, dissertations and conference
proceeding/papers, will be included in the search in order
to mitigate against publication bias.”® Dissertations have
been noted as providing a valuable methodology and clinical
source of information.”* Additionally, searching for relevant
conference proceedings/papers is recommended in order
to identify recent, but unpublished research.”

The grey literature will be screened for relevant material,
including use of the search checklist Grey Matters: ‘A Prac-
tical Search Tool for Evidence-Based Medicine’ from the
Canadian Agency for Drugs and Technologies in Health, and
by also searching other sources to identify relevant disser-
tations/PhD theses and conference publications, that is,
Proquest Dissertations and Theses, ProceedingsFirst, Papers-
First, Conference Abstracts from Embase, Google Scholar
Search. The references of selected articles will also be hand-
searched for eligible studies and all the searches will be rerun
just before the final analyses to identify additional relevant
studies. Experts in the field will be contacted to locate poten-
tially eligible studies and/or unpublished data.

Selection of studies
Search results will be exported into Covidence, merged
and checked for duplicates. For the selection of studies,
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exp Sleep Wake Disorders/

exp Sleep/

(apnea$ adj3 sleep$).mp.

(restless adj3 leg$ adj3 syndrome$).mp.
narcolep$.mp.

(night$ adj3 terror$).mp.

sleep$.mp.

dyssomni$.mp.

O @ N O G A W N =

parasomni$.mp.

-
(=]

insomni$.mp.

11  exp Depressive Disorder/
12 exp Depression/

13 depress$.mp.

14 exp Child/

15  exp Adolescents/

16 exp Young Adult/

17  (child$ or juvenile$ or pubescen$ or prepubescen* or pre-pubescen* or teen$ or preteen$ or tween$

or youth$ or adoles$ or young$ adult$ or emerg$ adult$).mp.

18 exp Epidemiologic studies/

19  exp Case control studies/

20 exp Cohort studies/

21  case control.tw.

22  (cohort adj (study or studies)).tw.
23 cohort analy$.tw.

24  (follow up adj (study or studies)).tw.
25  (observational adj (study or studies)).tw.
26 longitudinal tw.

27  retrospective.tw.

28 cross sectional.tw.

29 cross-sectional studies/

30 or/1-10

31 or/11-13
32  or/14-17
33 or/18-29

34 30and 31 and 32 and 33
35  limit 34 to yr="1980 -Current"

Figure 1
Ovid MEDLINE<1946-present>search strategy.

two students will be involved, with minimum an under-
graduate level of education in a health-related field and
previous experience with the systematic review method-
ology. They will be given the systematic review protocol
and 5-hour training on the content of the systematic
review and basic knowledge of the procedure. For the
selection of studies based on title and abstract screening,
eligible studies will be selected by two reviewers until a
kappa score of 0.8 is achieved with the remainder being
selected by one reviewer. Full-text papers will be obtained
for all references thought potentially eligible by a single
reviewer based on title and abstract; all full-text papers
will be reviewed by two independent reviewers, with
disagreements referred to a third, senior-author reviewer.
The PRISMA search flowchart will be used to report the

Database: Ovid MEDLINE: Epub ahead of print, in-process and other non-indexed citations, Ovid MEDLINE daily and

number of studies included and excluded at each step in
the process, along with the rationale for the exclusion.

Data extraction

Data extraction will be conducted by one author and
checked independently by a second author using a
predefined data extraction form. Extracted variables will
pertain to the following domains: general study informa-
tion, study characteristics (ie, year of publication, type of
sample ascertainment, sample size), participant charac-
teristics (ie, age at baseline, age at follow-up, number of
follow-up, interval between baseline and each follow-up,
exposure and outcome definition and diagnostic tool,
covariates that were adjusted in the analyses). Outcome
data will include OR, relative risk, HR, regression coef-
ficients or correlation coefficients with their respective

Marino C, et al. BMJ Open 2020;10:034606. doi:10.1136/bmjopen-2019-034606

5



measurements of error and p values. Information on
the sources of funding for each study will be retrieved.
Discrepancies between the two authors will be resolved
by discussion with a third, senior-author reviewer. When
relevant data are missing, corresponding authors will be
contacted to obtain the information.

Risk of bias assessment

Risk of bias of included studies’ results will be appraised
using the Research Triangle Institute Item Bank (RTI-IB)
tool. The RTI-IB is a practical, quality-scoring tool for
observational studies with a focus on bias and precision.
It has a high inter-rater reliability (75%) and consists of
29 items tapping 12 domains (1) background, (2) sample
definition and selection, (3) interventions/exposure, (4)
outcomes, (5) creation of treatment groups, (6) blinding,
(7) soundness of information, (8) follow-up, (9) analysis
comparability, (10) analysis outcome, (11) interpretation
and (12) presentation and reporting. Possible response
categories to each item are ‘yes’, ‘no’, ‘partially’, ‘cannot
determine’ and ‘notapplicable’. The quality appraisal will
be performed by two authors independently with discrep-
ancies being resolved by discussion with a third, senior-
author reviewer. Results will be reported narratively and
summarised in a descriptive table. Items will be subdi-
vided into six categories: selection bias/confounding,
performance bias, attrition bias, detection bias, reporting
bias and information bias. Items are scored as high, low
or unclear risk of bias. If at least one item in a category
is scored as high, the risk of bias within this category is
scored as moderate risk. If at least 50% of the items in
a category are scored as high, the risk of the category is
scored as high. Each study will receive a summary score
that corresponds to the highest score obtained in any
category.”

Description of primary studies and data analysis

Data will be synthesised by a table reporting study type,
participant characteristics, exposure and outcome
measures and a second table on the risk of bias assessment.
Studies will be combined based on similarities across rele-
vant characteristics, for example, type of sample ascertain-
ment, age at baseline, duration of follow-up, exposure and
outcome definition and diagnostic tool and meta-analysis
will be performed if 23 studies are available. Heteroge-
neity of pooled estimates will be measured using the I”
statistics, which represents the percentage of variation
attributable to between-study heterogeneity. I* values of
25%, 50% and 75% will be considered as low, medium and
high heterogeneity, respectively.”” For the meta-analysis,
the choice between a random-effect or fixed-effect model
will be based both on the I” statistics and the participant
and study characteristics of the combined studies. Results
of the meta-analyses will be summarised by a forest plot.
Meta-analysis and test of heterogeneity will be performed
using Stata V.14 (StataCorp. 2015. Stata Statistical Soft-
ware: Release 14. College Station, Texas, USA: StataCorp
LP). A narrative synthesis will be conducted in place of

the meta-analysis and this latter cannot be performed.
To test the robustness of the primary hypothesis against
study-level characteristics, for example, risk-of-bias score,
sample size, year of publication, duration of follow-up,
exposure and outcome definition and diagnostic tool,
sensitivity analyses will be performed by excluding those
studies with the characteristics that can potentially be a
source of heterogeneity, for example, excluding studies
with a high risk-of-bias score. Likewise, a sensitivity anal-
ysis will be performed by removing studies focusing on
medically based sleep disorders, that is, narcolepsy,
breathing-related sleep disorders, central sleep apnoea,
non-rapid/rapid eye movement sleep disorder, restless
legs syndrome, substance/medication-induced sleep
disorder and enuresis nocturna primaria, to prevent the
possibility that the pooled estimates could be impacted by
factors related to the chronicity of these conditions.

Subgroup analyses will be performed related to rele-
vant participantlevel characteristics, for example, base-
line comorbidity, age at baseline, gender, by calculating
pooled estimates in subgroups of studies, for example,
studies of children versus adolescents versus young adults,
and/or taking different estimates from the same study
related to the subgroups of interest, for example, men
versus women. Subgroups will be defined depending on
the amount and type of information retrieved.

To assess sensitivity of the pooled estimate to each
included study, we will apply the leave-one-out method,
which consists of repeating the analysis removing one
study at a time.”® Potential publication bias and other
sources of bias will be further assessed by visual inspection
of the symmetry of funnel plots. Quality of evidence will
be rated using the Grading of Recommendations Assess-
ment, Development and Evaluation guidelines taking into
account risk of bias, applying the RTI-IB tool; heteroge-
neity; directness, evaluating the relevance of the sample,
the outcomes and the exposure; precision, examining
the 95% CI and publication bias of the included studies.
We will assess inter-rater agreement between investigators
for study inclusion, data extraction and methodological
quality assessment using kappa Cohen’s coefficient.

DISCUSSION

This systematic review and meta-analysis will synthesise
and quantify the existing evidence on insomnia and/or
sleep disturbances predicting depression in children and
youth.

Understanding the magnitude of the risk of sleep prob-
lems predicting later depression in children and youth
will contribute significantly to the development of treat-
ment and secondary prevention strategies of depres-
sion.” ® % Sleep is often impaired in child and youth
depression.70 Treating sleep problems in childhood can
become an adjunctive tool not only to treat more effec-
tively childhood depression but also to change the risk
trajectories of depression, reducing the incidence and
severity of depressive episodes later in life.
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This study will also potentially inform strategies for
primary prevention of depression in healthy children
and youth. Sleep patterns physiologically change from
birth to early adulthood as a consequence of a number
of maturational changes in the brain, and as a result of
an adjustment to the social environment.”" ” The most
evident change concerns the duration of sleep, which
decreases from approximately 14 hours at 6 months of age
to 8hours at 16years of age.” * Another relevant matura-
tional change concerns the sleep-onset time, which delays
up to approximately 2 hours when transitioning to adoles-
cence.” This process is typical of puberty, and it is part of
the phase delay of a host of circadian rhythms related to
gonadal hormones’ changes.”” The delay in sleep-onset
time, called evening chronotype, manifests at a younger
age in women than men, corresponding to the sex differ-
ence in the onset of puberty.”? ™ Evidence shows that over
the last century, child and youth sleep has consistently
reduced beyond normative maturational changes.”® " It
has been claimed that this ‘epidemic’ shortage of sleep
might be related to the concomitant occurrence of the
evening chronotype and earlier morning wake-up time of
youth compared with younger children.” Other studies
claim that decreased sleep in children and youth may
instead be due to the increase in electronic screen media
use during late hours.” As a result, an increasing propor-
tion of otherwise healthy children and youth is exposed to
insufficient sleep. An open question is whether this newly
occurring, sleep-deprived child and youth cohort s at risk
of depression. Understanding if the same risk pathway
identified in affected or atrisk for depression individ-
uals exists also in typically developing children and youth
is essential to understand the size and potential conse-
quences of the secular trend towards insufficient sleep
and to eventually plan effective programmes of primary
prevention to reduce the incidence of depression.
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