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Key points: 

• There are complex and bi-directional associations between sleep and mental health. 

• In the last decade, there has been an increase in longitudinal studies focusing on sleep 

and mental health. 

• Further research should focus on sleep and mental health in early childhood. 

• There is a need to further investigate the mechanisms underlying the associations 

between sleep and different aspects of mental health. 
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Summary: Previous reviews have described the links between sleep and mental health 

extensively. In this narrative review, we focus on literature published during the last decade 

investigating the links between sleep and mental health difficulties in childhood and 

adolescence. More specifically, we focus on the mental health disorders listed in the most recent 

edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5). We also discuss 

possible mechanisms underlying these associations. The review ends with a discussion of 

possible future lines of enquiry.  
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Introduction 

Sleep disturbances are often observed in children and adolescents.1 For example, a recent study 

found that sleep-related difficulties were reported by parents in 22.6% of children and 20.0% 

of adolescents.2 Similarly, many youth develop mental disorders in childhood and adolescence.3 

Childhood and adolescence are key periods in which to investigate mental health, as more than 

half of mental disorders start during these stages of life, and many persist throughout 

adulthood.4 The worldwide prevalence of presenting with any mental disorder at some point 

during childhood or adolescence was estimated by one meta-analysis to be around 13%.3 

Not only are sleep difficulties and mental health problems common but they go hand-

in-hand. Although traditionally, sleep problems have been considered a secondary symptom of 

psychiatric conditions,5 it is now clear that they warrant independent consideration and that 

there is a complex and bi-directional association between sleep and mental health.6 

Furthermore, there is increasing literature suggesting that sleep disturbances occur prior to the 

development of mental disorders.7  

Previous reviews have described the links between sleep and mental health 

extensively.8,9 With this in mind, this review focuses predominantly on research studies on this 

topic published during the last decade. Here, we focus largely on symptoms of mental disorders 

listed in the most recent edition of the Diagnostic and Statistical Manual of Mental Disorders 

(DSM-5).10 More specifically, we focus on sleep in relation to neurodevelopmental disorders 

(i.e. autism spectrum disorder [ASD] and attention deficit hyperactivitiy disorder [ADHD]), 

Schizophrenia spectrum and other psychotic disorders, Bipolar disorders, Depressive disorders, 

Anxiety disorders, and Disruptive, impulse-control, and conduct disorders, as these are among 

the most common and/or pervasive mental disorders experienced by young people. Next, we 

discuss possible mechanisms underlying these associations. Finally, we flag possible lines of 

future enquiry.  
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Sleep and mental health in childhood and adolescence 

Sleep and neurodevelopmental disorders 

Sleep disturbances are extremely prevalent in children with neurodevelopmental disorders.11 In 

children with ASD, sleep problems are very common.12 According to a review, some examples 

of sleep problems in these children include prolonged sleep latency, decreased sleep efficiency, 

reduced total sleep time, increased waking after sleep-onset, bedtime resistance, and daytime 

sleepiness.13 Importantly, the temporal nature of the association between sleep problems and 

ASD is unclear because longitudinal studies are lacking, and the existing findings are 

contradictory. Some authors suggest that sleep problems do not precede autistic behavior but 

rather co-occur with autistic traits in early childhood,14 while other research supports that sleep 

problems in early childhood (e.g. reduced total sleep duration) associate with ASD by age 11 

years.15 

There is growing evidence that ADHD is associated with poor sleep across the lifespan, 

including during childhood and adolescence.16 Recent cross-sectional studies have described a 

wide range of sleep problems in children and adolescents with ADHD. Common sleep 

complaints reported by parents with children with ADHD include insomnia, excessive daytime 

sleepiness, and variability in sleep  schedule,17 in addition to greater sleep onset delay, sleep 

anxiety, night awakenings, and daytime sleepiness,18 or problems falling asleep and 

parasomnias.19 Parent-reported sleep problems in pre-schoolers with ADHD include delayed 

bedtime, increased sleep onset latency, and absence of naps.20 Other cross-sectional studies 

have used objective sleep measures to investigate the sleep patterns in children and adolescent 

with ADHD. For example, in a meta-analysis investigating the use of actigraphy in children 

with ADHD, the results showed altered sleep onset latency and sleep efficiency in ADHD, 

while there was no evidence for differences in terms of sleep duration or wakefulness periods.21  

In pre-schoolers, those with ADHD as compared to age-matched typically developing pre-
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school children, show increased motor activity during sleep and night-to-night variability for 

sleep duration,22 while in toddlers early signs of ADHD are associated with irregular sleep 

patterns.23 In adolescents, having ADHD is associated with shorter actigraphy-measured sleep 

duration.24 

In recent years, there has been increased interest in longitudinal studies to investigate 

the prospective associations between sleep and ADHD. While most of these longitudinal studies 

have investigated whether sleep problems precede subsequent ADHD, there is also some 

evidence to suggest that ADHD precedes sleep problems. For example, one study found that 

children with ADHD report poorer sleep quality in young adulthood, but only if their ADHD 

persists into adulthood.25 The converse (i.e. sleep problems precede ADHD) has also attracted 

research attention and existing evidence supports the idea that sleep problems in early childhood 

precedes ADHD. For example, parent-reported short sleep duration in early childhood is 

associated with ADHD in middle childhood.26 Furthermore, shorter sleep duration and sleep 

disturbances in early childhood predate the typical age of clinical ADHD diagnosis,27 and have 

been associated with inattention and hyperactivity at 5 years.28 These prospective associations 

continue into adolescence, with recent evidence suggesting that several sleep problems in early 

childhood, including insomnia and frequent snoring,29 as well as difficulty going to sleep, 

nightmares and restless sleep,30 predict ADHD in adolescence.  

Sleep and schizophrenia spectrum and other psychotic disorders 

Psychotic disorders and schizophrenia are usually first diagnosed between 15-35 years old.31 

Therefore, this section will focus on psychotic symptoms which are more likely to be present 

in pediatric populations.  

Cross-sectionally, there is evidence supporting the associations between psychotic 

experiences and sleep problems in pediatric populations. So far, there is scarce research 
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focusing on children but existing research higlights that psychotic experiences in children 

asociate with mother-reported nightmares, but not with actigraphic sleep measures.32 Most of 

the cross-sectional research on the topic has been conducted in adolescence, and the existing 

research indicates that adolescents at ultra-high-risk for psychosis (UHR) display increased 

sleep onset latency and greater sleep disturbances,33 in addition to greater wakefulness after 

sleep onset.34 At the population level, existing evidence indicates that insomnia and excessive 

daytime sleepiness associate with psychotic experiences in adolescents,35 and that adolescents 

with long and short sleep duration are at higher risk of experiencing psychotic symptoms.36  

Longitudinally, existing studies show that parent-reported nightmares across childhood 

are linked to self-reported psychotic experiences in early37 and late adolescence.38 Furthermore, 

parent-reported behavioural sleep problems in early childhood precede self-reported psychotic 

experiences in early adolescence.39 Longitudinal studies using actigraphy show that several 

objective measures of sleep predict the longitudinal course of psychotic symptoms over 12 

months in adolescents with UHR,40 and that circadian disruptions also predict the severity of 

psychotic symptoms at 1-year follow-up among adolescents with UHR.41  

Sleep and bipolar disorder  

Sleep disturbance is a core symptom of bipolar disorder (BD).42 The diagnostic criteria indicate 

that during manic episodes there may be a reduced need for sleep and during episodes of 

depression, insomnia or hypersomnia can be frequently experienced.10 However, research on 

sleep disturbances in youth with BD is still scarce, partly due to controversy around the 

diagnosis of BD in children and adolescents.   

Existing cross-sectional studies indicate that several sleep disturbances are associated 

with BD in children and adolescents.43 Furthermore, greater sleep disturbances have been 

reported in unaffected child and adolescent offspring of bipoplar parents as compared to 
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controls.44 When considering different symptoms of BD, longer time in bed and higher 

prevalence of nocturnal enuresis appear during depressive compared to manic episodes, while 

unrestful sleep is more common during manic episodes.45 When comparing BD type I and BD 

not otherwise specified, there are no differences in the frequency of sleep symptoms.46  

Longitudinal evidence suggests that sleep disturbances may predict BD. For example, 

sleep impairments were associated with mania and depression severity across a 2-year follow-

up in adolescence.47 When considering different aspects of sleep, one study found that greater 

number of awakenings and longer time awake during the weekend predicted greater depression 

symptoms in adolescents with BD.48 Furthermore, trouble falling asleep and early morning 

awakenings were also associated with subsequent BD.49  

Sleep and depressive disorders 

Sleep difficulties are among the core symptoms for the diagnostic criteria for depression,50  and 

of all the mental disorders associated with insomnia, the link with depression is most robust.51 

This is not only true for adults, but increasing evidence supports the central role of sleep in 

childhood and adolescent depression. For example, insomnia is the most common residual 

symptom among depressed youth.52 

Cross-sectionally, short sleep as compared to that of appropriate duration, has been 

associated with increased depressive symptoms in adolescents.53 Shorter sleep duration and 

time in bed, as well as longer sleep latency and wake after sleep onset have also been reported 

in depressed adolescents, and particularly in boys.54 Furthermore, one study found that 

participants with fewest depressive symptoms presented moderate sleep timing, shorter sleep-

onset latencies and fewer arousals as compared to those with more depressive symptoms.55  

During the last decade, the number of longitudinal studies on sleep and depression in 

children and adolescents has increased dramatically. Some of these studies have considered the 
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bi-directional association between sleep and depression in adolescence. For example, one study 

reported that sleep deprivation predicted both symptoms of depression and DSM-IV major 

depression at follow-up, while major depression, but not depression symptoms predicted sleep 

deprivation.56 Another study reported that insomnia increased subsequent risk for major 

depression and major depression increased the risk for subsequent insomnia.57 Previous 

longitudinal research also suggests that between 9 and 16 years, sleep problems predict later 

depression symptoms, and in turn, depression predicts sleep problems.58 Finally, in a recent 

study, maternal-reported short sleep duration and frequent night waking at 1.5 years predicted 

maternal-reported depressive symptoms at 8 years, and in turn maternal-reported depressive 

symptoms at 1.5 years predicted the onset of later maternal-reported short sleep duration.59  

Some other longitudinal studies have focused on sleep problems as a precursor of 

depression. For example, cumulative sleep deprivation was found to increase depression at 

follow-up in females, but not males, during adolescence.60 Further, sleep duration <8h and >=9h 

on weekdays; and <8h and >=12h on weekends have all been associated with depressive 

symptoms in adolescents over two years.61 Further, greater sleep disturbances (as compared to 

other mental disorders) were stronger predictors of depression in early adolescence at 1-year 

follow-up.62 Finally, sleep apnoea has received recent attention, with evidence suggesting that 

childhood apnoea is a risk for subsequent depressive disorders.63 

Sleep and anxiety disorders  

Sleep problems are common in children and adolescents with anxiety disorders with one study 

reporting that more than 80% of youth with anxiety disorders experience at least one sleep-

related problem, and 55% experience three or more.64  

Cross-sectionally, recent research conducted in children indicates that generalized 

anxiety disorder symptoms (GAD) are associated with increased parental-reported sleep 
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concerns in school-aged children.65 Furthermore, late bedtime and short sleep duration are 

associated with children's anxious behavior.66 In adolescence, reduced hours of sleep have been 

associated with anxiety symptoms,67 and adolescents with obstructive sleep apnoea report more 

severe anxiety symptoms.68  

Longitudinally, the bi-directional associations between sleep and anxiety in young 

populations have been examined. Existing research supports the role of sleep problems as risk 

factors for anxiety symptoms in adolescence, with less evidence for the reverse. For example, 

a recent study found that poor sleep, especially during early and mid-adolescence precedes 

anxiety symptoms,69 but not the other way around. Furthermore, reduced sleep quantity 

increases risk for anxiety, but anxiety does not increase risk for decreased sleep duration among 

adolescents.70 Other research suggests that the bi-directionality may vary by subtypes of sleep 

problems and anxiety symptoms. For example, short sleep duration predicted symptoms of 

panic disorder, GAD and school phobia; and was predicted by GAD in adolescents.71  

A further longitudinal study found that a range of sleep variables at age 15 predicted the 

severity and the diagnoses of anxiety at age 17, 21 and 24 years.72 It has also been reported that 

sleep problems at 2 years are significantly associated with anxiety at 8 years,73 and infants with 

persistent severe sleep problems during the first postnatal year have an increased risk for anxiety 

at age 10.74 

Sleep and composites of internalizing problems in childhood and adolescence 

When investigating anxiety and depression in young people, many studies refer to internalizig 

problems, which include items about both anxiety and depression.  

Most recent studies on the topic have investigated longitudinal associations. Some have 

investigated the potential bi-directionality of these associations, but results are inconsistent. For 

example, one study reported that sleep problems predicted changes in internalizing problems 
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over time in young adolescents, but not the other way around.75 In addition, another study 

conducted in school-aged children found that sleep problems preceded later internalizing 

difficulties but not vice versa.76 However, a further study found that mother-reported sleep 

problems at 6 years were predictive of self-reported internalizing problems at 11.5 yeras, and 

at 6 years, teacher-reported and mother-rated internalizing problems were related to sleep 

problems at 11.5 years.77 A study of toddlers also found reciprocal associations between trouble 

getting to sleep and internalizing problems.78 

Other longitudinal studies have focused on the role of sleep as a precursor of 

internalizing problems across childhood and adolescence. For example, in early childhood, 

shorter sleep and poorer sleep quality in infancy was related to internalizing symptoms in 

toddlers.79 Further, later bedtimes and less total sleep in infancy were associated with 

internalizing issues in toddlers,80 and short sleep duration and frequent nocturnal awakenings 

in children at 18 months related to internalizing problems at 5 years.81 In adolescents, persistent 

sleeping difficulties in females aged 12/13 years predicted internalizing problems at 14/15 

years.82  

Sleep and disruptive, impulse-control, and conduct disorders 

Cross-sectionally, existing evidence suggests that children with conduct disorder report more 

sleep problems than control children.83 Furthermore, shorter nighttime sleep duration in 

preschool children has been associated with higher overactivity, anger, aggression, impulsivity, 

and tantrums based on parental report.84 Associations have been also reported between 

obstructive sleep apnoea and conduct disorder in children.85 

There is also longitudinal evidence to support bi-directional associations between sleep 

problems and disruptive behaviour during childhood, with greater sleep problems associated 

with later disruptive behavior and vice versa.86 Other longitudinal studies have reported that 
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childhood conduct problems are linked to subsequent sleep problems in adolescence.87 

Furthermore, the reverse has been investigated and existing research suggests that longer sleep 

duration and higher sleep efficiency are linked to fewer externalizing symptoms at 1-year 

follow up in children.88 Finally, early-life sleep disordered breathing symptoms appear to have 

strong, persistent effects on subsequent disruptive behavior in childhood.89 

Potential underlying mechanisms in the associations between sleep and 

mental health 

It is increasingly well-established that sleep is linked to mental health, but an understanding of 

the mechanisms underlying associations lags behind. A greater understanding of the 

mechanisms will enable us to design more targeted interventions in mental health. Current 

research points to biological, psychological, and social mechanisms, and suggests the presence 

of sequential, parallel, and interacting underlying risk factors.90 Here, we present just a few of 

the mechanisms which have received the greatest research attention, including (i) the family 

environment; (ii) genetic factors; and (iii) brain mechanisms..  

Family enviroment 

A young person’s sleep must be considered within the family context.91 Parenting practices are 

among the many familial factors that could be linked to poor sleep and mental health problems 

in youth. For example, adverse parenting styles (e.g., low positivity and high negativity) have 

been found to be associated with low sleep quality, negative mood, daytime sleepiness, and 

anxiety/depression symptoms among adolescents,92 while positive parenting behaviors seem to 

promote good sleep behaviors and consequently reduce risk for problematic behaviors among 

adolescents.93  

Family stress (e.g. family conflict) also has an impact upon sleep development and 

mental disorders in young people. Overall, the existing evidence suggests that family stress has 
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been associated with both insomnia and internalizing symptoms in adolescents.90 For example, 

one study reported that stressful family events were associated with depressive symptoms in 

adolescents, and that this relationship was strongest among those with lower sleep quality. 

Therefore, parenting practices and family stress are both contributors to the relationship 

between sleep and mental health problems in pediatric population. 

Genetic factors  

There is evidence from twin studies supporting the existence of strong overlap between genetic 

influences on symptoms of sleep and mental disorders. For example, recent reviews highlight 

a role for genetic factors in the associations between sleep variables and other factors, including 

anxiety, depression, psychotic-like experiens or externalizing behaviours, among others.94,95 

Furthermore, recent evidence from genome-wide association studies support genetic 

overlap between sleep-related phenotypes and BD, depression, and schizophrenia.96 However, 

other studies indicate that insomnia has the strongest genetic correlations with depression, 

anxiety and ADHD, while the genetic correlations between insomnia with schizophrenia and 

BD are lower.97 Further, recent research using polygenic risk scores suggests that greater 

genetic susceptibility to ADHD, major depressive disorder, and anxiety disorders may 

contribute to greater sleep problems among children.98  

Brain mechanisms 

Among the potential brain mechanisms, the prefrontal cortex plays a critical role in the 

regulation of sleep99 and the regulation of the affective systems.100 A recent study reported that 

longer sleep duration in adolescents correlated with higher volume of the orbitofrontal and 

prefrontal cortex.101 Other studies indicate that the medial prefrontal cortex correlates with 

bedtime and wake-up times in adolescents,102 and that adolescents with poorer sleep also exhibit 

less recruitment of the dorsolateral prefrontal cortex during cognitive control.103 So far, only 
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two studies have examined the associations between sleep and prefrontal brain areas in children. 

In one of these studies, sleep duration contributed to neural alterations of prefrontal areas in 

male children.104 The second study utilised a longitudinal cohort study, finding that more 

adverse sleep disturbances during childhood were associated with a thinner dorsolateral 

prefrontal cortex.105 

Further, the role that the prefrontal cortex plays in mental health is well established. For 

example, dysfunction of the prefrontal cortex is a central feature of many psychiatric 

disorders.106 Therefore, it could be hypothesized that prefrontal cortex functioning could help 

to explain the associations between sleep and mental disorders. Specific studies examining how 

exactly the prefrontal cortex might mediate these associations are required. 

Summary and future directions 

In this narrative review we present the most recent literature investigating the link between 

sleep and mental health problems in childhood and adolescence. In the last decade, there has 

been an increase in longitudinal studies, allowing more information about the potential bi-

directionality of associations as well as hints about the potential causal role of sleep in the 

development of specific mental disorders. To date, more research focuses on adolescence as 

compared to early childhood and further research should focus on these early stages.  

There are three areas that should be considered in future investigation. First, there 

should be further investigation of the mechanisms underlying the associations between sleep 

and mental health. Although we have presented here few candidate mechanisms, there are many 

more mechanisms that could help to account for the associations between sleep and mental 

health. Second, further research using large population-based cohort studies to investigate the 

impact of early childhood sleep problems on youth mental health is still needed. Although some 

studies have been published recently, further evidence on how sleep problems in early 
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childhood can lead to the development of mental disorders are still needed. Finally, future 

studies should focus on the treatment of sleep difficulties to prevent or reduce mental health 

difficulties. This line of enquiry has proved fruitful,107 but intervention studies focusing on 

childhood and adolescence are still very scarce.  
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