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We sleep a lot < BEEA

Age Sleep recommendations

0-3 months -

4-12 months 12 to 16 hours
1-2 years 11 to 14 hours
3-5 years 10 to 13 hours
6-12 years 9 to 12 hours
13-18 years 8 to 10 hours
18-25 years* 7to 9 hours
26-64 years* 7to g hours
65+ years* 7to 8 hours

Paruthi et al (2016). American Academy of Sleep Medicine. J Clin Sleep Med, 12, 785+
*Hirshokowitz et al (2015). National Sleep Foundation. Sleep Health, 1, 40+



It's important 2 DR,
M(‘

e I

Restorative theory Sleep allows brain and body growth/
repair
Information/ memory processing New brain circuits laid down when

sensory input is minimal;
unnecessary connections pruned

Emotional recalibration REM helps us recalibrate emotional
functions



It's important o LR

'If sleep doesn’t serve an absolutely vital function, then it
is the greatest mistake the evolutionary process ever
made’

- Allan Rechtschaffen



It can go wrong o D

Insomnia Persistent sleep difficulty

Sleep Related Breathing Disorder Abnormal respiration during sleep
Central Disorders of Hypersomnolence  Excessive sleepiness

Circadian Rhythm Sleep-Wake Disorders Misalignment of sleep-wake propensity
and environment

Parasomnias Physical events/ experiences related to
sleep
Sleep Related Movement Disorder Movements that prevent/ disrupt sleep

Six main categories of sleep disorders (See ICSD-3, AASM, 2014)
NB// In this presentation, different definitions of sleep difficulties are considered reflecting the
wider literature
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Early in development we need more sleep o DR

Age Sleep recommendations

4-12 months 12 to 16 hours
1-2 years 11 to 14 hours
3-5 years 10 to 13 hours
6-12 years 9 to 12 hours
13-18 years 8 to 10 hours
18-25 years* 7to 9 hours
26-64 years* 7to g hours
65+ years* 7to 8 hours

Paruthi et al (2016). American Academy of Sleep Medicine. J Clin Sleep Med, 12, 785+
*Hirshokowitz et al (2015). National Sleep Foundation. Sleep Health, 1, 40+
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Gradisar and colleagues (2011) looked at worldwide sleep patterns and problems during
adolescence (review and meta-analysis)
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Young people can miss out on sleep... 2 NECT.

Gradisar and colleagues (2011) looked at worldwide sleep patterns and problems during
adolescence
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Sleep quality matters too o BRI

There have been recommendations about indicators of 'good sleep quality".
These focus on sleep continuity, sleep architecture and napping.

These recommendations come from a panel of sleep experts reviewing the

literature and discussion.
\—',)®

NatTroNnarL SLEEP
FounbpaTIiON

Ohayon et al. (2017). Sleep Health, 3, 6-19.



Sleep quality matters too o,
W
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Ohayon et al. (2017). Sleep Health, 3, 6-19.



Poor sleep quality is common in young people 2 TR

Gradisar and colleagues (2011) looked at worldwide sleep patterns and problems during
adolescence

Sleep problems

"Daytime sleepiness is a reasonably significant and prevalent problem in adolescents"

"7-36% of adolescents report difficulty initiating sleep, and 20-26% of adolescents report sleep onset latency
greater than 30 mins."

"The prevalence of delayed sleep phase disorder is...7-16% and more common in young adults and
adolescents"

.

Gradisar et al. (2011). Sleep Medicine, 12, 110-118. -~



Sleep timing changes across the lifespan o

w
T

Teenagers are not simply choosing to
stay up late - their biological clocks are
shifted later

Time of the middle of sleep on
days without obligations
&

1 1 1 1 1 1 1 1 1 1 1
10 20 30 40 50 60

Age (years)

Kalat, J. W. (2007). Biological Psychology, Ninth Edition. Wadsworth Publishing. Figure 9.3.



Sleep Architecture Changes Across the Lifespan

Agel-15 3-5 623 2 4 71116 19-30 3345 50-70 70-85
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Neonates Infants Children = Adoles-  Adults Old age

cents
Biological Psychology 5e, Figure 14.18

© 2007 Sinauer Associates, Inc.
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Why do we see sleep challenges in youth? o LR

Two drives for sleep

Homeostatic (process'S’)

Circadian (C)

C

WAKING SLEEP

etrm——
7 23 7 23 7

TIME OF DAY

-

Homeostatic influence results from accumulation of “some substance (S)” during
prolonged wakefulness

Borbey et al., (1982). Human Neurobiol, 1, 195+



Why do we see sleep challenges in youth? o DI,

bioregulatory sleep pressure rise slowed
pressure circadian phase delay

\ . school start time societal
' pressure

bedtime autonomy

psychosocial  academic pressure
pressure screen time
social networking

adolescence

late to bed early to rise

short and ill-timed sleep

Crowley et al., (2018). J Adolescence, 67, 55+



Summary

HOLLOWAY

Why consider sleep?

Why consider sleep in youth?

Why should educators care about sleep in youth?

Why consider sleep in relation to youth mental health?

Interventions

Future directions and final thoughts



ROYAL

HOLLOWAY

I [2%s
p=yppl==

Study Population based, in Norway

N 8347

Age 16-19 years

Measures Self-report, various sleep variables

(e.g. sleep duration, sleepiness
etc); attendance (absence in days/
hours)

Hysing et al., (2015). Scandinavian J Public Health, 43, 2-9.



Those who miss out on sleep, miss out on school o

Hysing et al., (2015). Scandinavian J Public Health, 43, 2-9.



Those who miss out on sleep, miss out on school  [§% wow

Register-based school absence last 6 months
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Sleep deficiency: defined as difference between a participant's perceived sleep requirement and the actual amount of sleep they report.



How is sleep linked to grades? o R
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Figure 1. Estimated marginal means (EMM) of grade point average for boys and girls, by sleep characteristics. EMM are adjusted for age,
parental education and perceived family affluence. Errors bars represent 95% confidence intervals.

Hysing et al., 2016, J Sleep Res, 25, 318+



Why might sleep help learning? o DR

Learning/ memorising is ‘metabolically expensive’

Sleep provides a low interference period for the brain
During sleep, memories are strengthened and reorganised.
This helps us remember what we learned.

There’s a lot we still don't know...

See Gregory (2020). Nodding Off. Chapter 1.



Sleep and bullying 2o R
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Hysing et al. (2021). J Interpersonal Violence, 36 (17-18), NP8992-NPgo14.; See also lecture on education and bullying



Bullies and bully victims get less sleep

HOLLOWAY

m Weekdays

08:30 @ Weekends

08:00

e All bullying groups
§ o700 reported:
€ 0630 - Shorter sleep

- More insomnia
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05:00 ---

06:26 08:39 05:44 08:15 05:26 07:14 Norwegian adolescents (N =10, 220)
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Sleep self report + bullying
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Hysing et al. (2021). J Interpersonal Violence, 36 (17-18), NP8992-NPgo14.
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Mental health problems are common o DI

 Data from adolescent supplement of the National Comorbidity Survey Replication

* Over 10,000 participants

* Aged 13-19 years

* Asked face-to-face about lifetime prevalence of psychiatric disorders

Merinkangas et al., 2010, JAACAP, 49, 980+



Mental health prol&ms are common

* Over 10,000 p

* Aged 13-19 years

* Asked face-to-face about i

Merinkangas et al., 2010, JAACAP, 45

Data from adolescent supplement of,

“...Approximately one in
every four to five youth
in the U.S. meets
criteria for mental
disorder with severe
impairment across their
lifetime...”

N

HOLLOWAY




Mental health problems appear early

HOLLOWAY

Age at first diagnosis of any disorder among persons meeting
criteria for 17 DSM-IV mental disorders at 26 years of age

First Diagnosis at
11-15 Years of Age

B First Diagnosis at
18 Years of Age

[ First Diagnosis at
21 Years of Age

[ First Diagnosis at
26 Years of Age

Kim-Cohen et al., (2003).
Archives of General Psychiatry, 60, 709+



Sleep and mental health go hand in hand - .

Journal of Child Psychology and Psychiatry 57:3 {2016), pp 296-317 dai:10.1111/jcpp.12469

Annual Research Review: Sleep problems in childhood
psychiatric disorders — a review of the latest science

Alice M. Gregory,” and Avi Sadeh?
'Department of Psychology, Goldsmiths, University of London, New Cross, London, UK; *School of Psychological
Sciences, Tel Aviv University, Ramal Aviv, Tel Aviv, Israel

Background: Hippocrates flagged the value of sleep or good health. Nonetheless, historically, researchers with an
interest in developmental psychopathology have largely ignored a possible role for atypical skeep. Recently, however,
there has been a surge of interest in this area perhaps reflecting inareased evidence that disturbed or insuffident
sleep can resull in poor fundioning in numerous domains. This review outlines what is known about sleep in the
psychiatric diagnoses most relevant to children and for which associa ions with sleep are beginning to be understood.
While based on & comprehensive survey of the literature, the ocus of the cument review is on the latest science
(largely from 2010). There is a description of both concurrent and longitudinal links as well as possible mechanisms
underlying associations. Preliminary treatment research is also considered which suggests that treating sleep
difficulties may result in improvements in behavioural areas beyond sleep quality. Findings: To maximise progress
in this field, there now needs Lo be: (a) greater attention to the assesament of sleep in children; (b) sleep research ona
wider range of psychiatric disorders; [c) a greater focus on and examination of mechanisms underlying a ssociations;
[d) & dearer consideration of developmental questions and (¢ large-scale well-designed treatment studies.
Conclusions: While skep problems may sometimes be missed by parents and healthcare providers; hence
constituting & hidden risk for other psychopathologes knowing about these difficulties reates unigue
opportunities. The current excitementin this field from experts in diverse areas including developmental psychology,
clinical psychology, genetics and neuropsychology should make these opportunities a reality. Keywords: Skep;
psychopathology; child; adolescent; review.

See Also: Morales-Munoz & Gregory, Sleep Med Clin, 2023



Sleep and mental healthf/ "\ hand in hand = .

"JOURNAL..CHILD
CHOLOGY = PSYCHIATRY

Journal of Child Psychology and Psychiaty dai:10.1111/jcpp.12469

Almost all mental
health conditions
are associated with
Background: Hippocra atypical Sleep %4, historically, researchers with an
interest in developmen or atypical skeep. Recently, however,

patterns/ problems

"Depa Gol of Psychologcal

there has been a surge ence that disturbed or insuffident
sleep can resull in p what is known about sleep in the
psychiatric diagnose p are beginning to be undemstood.
While based on a o L review is on the latest science
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in this field, the A tention IS lld.ren (b) sleep research on a
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opportuniti Zcitementin this field from experts in diverse ars velopmental psychology,
clinical ps etics and neuropsychology should make these oppor ality. Keywords: Skep;
psychopat ild; adolescent; review.

See Also: Morales-Munoz & Gregory, Sleep™ed Clin, 2023



Sleep and mental health go hand in hand o DR,

- Sleep problems appear in the diagnostic criteria for both anxiety and depression!

- Among depressed adolescents

92% reported sleep disturbance

84% reported depressed mood

DSM-5 (2013). APA
Goodyer et al. (2017). Health Technology Assessment, 21(12), 1.
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Do sleep
problems
constitute a red
flag for the
development of
later disorders?




Longitudinal

Study Dunedin Multidisciplinary Study of Health and
Development

N 1037 (912 provided relevant information in
childhood and adulthood)

Age Longitudinal (5, 7, 9 years; 21, 26 years)

Measures |Sleep problems (signs of sleep problems at g years

and at one other assessment as assessed by
questionnaire items)

Anxiety & Depression (Diagnostic Interview
Schedule)

Gregory et al., (2005) J Ab Child Psychol

ROYAL
HOLLOWAY
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Longitudinal s o

3
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Anxiety Depression
Adulthood disorder

Gregory et al., (2005) J Ab Child Psychol



Longitudinal: Summary - ST

Sleep difficulties predict later anxiety and depression

Sleep difficulties may also predict other things (e.g. psychosis;
alcohol abuse)

Less evidence for converse direction of effects

Sleep difficulties include insomnia (but other variables such as 'short
sleep' appear to be predictive of mental health difficulties)

More longitudinal studies are needed




Why is sleep linked to mental health?

Sleep difficulties
as symptoms of
mental health

difficulties

Poor sleep leads
to mental health
difficulties

There is shared
vulnerability for
both sleep
difficulties and
mental health
difficulties

Mental health
difficulties lead
to poor sleep

HOLLOWAY
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Genetic overlap o ST

Co-occurrence of disorders: Sleep problems are part of the same
cluster as anxiety and depression

Anxiet Depression

Genetic overlap

Insomnia

Madrid-Valero & Gregory (2023). Sleep Medicine Reviews, 69, 101769



Explanations for these links include....

HOLLOWAY

There is shared
Sleep difficulties vulnerability for
as symptoms of both sleep
mental health difficulties and
difficulties mental health
difficulties

Poor sleep leads Mental health
to mental health difficulties lead
difficulties to poor sleep




Poor sleep leads to mental health difficulties o DI,

Multiple pathways!

Examples.... -
Brain response
Inflammation

Microbiome




ROYAL

Brain Response B | Followy

Sleep deprivation (35 hours)

amygdala response to emotional
stimuli

The human

emotional brain
without sleep
— a prefrontal
amygdala
disconnect

functional connectivity between the
medial prefrontal cortex and the
amygdala

Seung-Schik Yool, Ninad Gujar2,
Peter Hu?, Ferenc A. Jolesz! and
Matthew P. Walker2*



I nfl amm atl on “ HOLLOWAY

- Insufficient/ poor quality sleep is associated with systemic
inflammation

- Inflammation has been linked to mental health difficulties

- Longitudinal study found that persistent shorter sleep
across childhood is linked to higher depression in
adolescence/ early adulthood

- Inflammation may be one of several biological
mechanisms that can help to explain this association

A

Amos, Durdurak, Gregory, Marwaha, Morales-Munoz (2026) European Child & Adolescent Psychiatry, https://doi.org/10.1007/s00787-026-03053-2



What is the human microbiome? 2 DR,

- All the microbiota residing in/ on humans

- Human microbiome includes
microorganisms on skin, organs, bodily
fluids etc

- Includes bacteria, viruses, fungi etc

- One research focus is the GUT

- Learning about role in health/ mental health




Microbiome oy

Poor sleep could change the gut microbiome which could impact mental health
Dietary interventions could impact both sleep and mental health

- E.g. 6 week RCT of kefir vs placebo drink

- Mixed results (e.g. no impact on ADHD)

- Kefir had modest improvements on one actigraphy measurep

(fewer minutes awake during down period)

Associations are likely to be complex and bidirectional

Lawrence, Fibert, Toribio-Mateas, Gregory, Hobbs, Quadt, Wright, Cotter, Patel, Myrissa (2025). BMC Psychiatry, 1117.
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Individual/ Family Interventions o R

- Excellent interventions can support sleep and
associated difficulties.

- Bestintervention depends on:
- Specific sleep concern
- Developmental stage
- Comorbidity
- Specific child/ family

- Atrained expert should advise



School Based Interventions i R

Education

Health and Prevention Section of the Statutory Guidance

which came into effect September, 2020 IR
¥
e

Supporting and Training Materials for schools to help train

teachers on relationships, sex and health education. Department
Physical health and mental wellbeing section contains key for Educatlon

knowledge on sleep.

https://www.gov.uk/government/publications/teacher-
training-health-and-prevention



https://www.gov.uk/government/publications/teacher-training-health-and-prevention
https://www.gov.uk/government/publications/teacher-training-health-and-prevention
https://www.gov.uk/government/publications/teacher-training-health-and-prevention
https://www.gov.uk/government/publications/teacher-training-health-and-prevention
https://www.gov.uk/government/publications/teacher-training-health-and-prevention
https://www.gov.uk/government/publications/teacher-training-health-and-prevention
https://www.gov.uk/government/publications/teacher-training-health-and-prevention
https://www.gov.uk/government/publications/teacher-training-health-and-prevention
https://www.gov.uk/government/publications/teacher-training-health-and-prevention

HOLLOWAY

School Based Interventions

Generic slides available to teachers provide information
about:

Importance of sleep: IR
helps the brain consolidate information %
helps the body heal/ grown g%
helps regulate emotions Department
Provide information about how much sleep is required for Educatlon

Explains how lack of sleep impacts health
Tips on how to obtain good quality sleep




School Based Interventions

HOLLOWAY

BUT, does education about sleep translate into behavioural
change?

- Attitudes towards sleep that were more positive (but not

greater sleep knowledge) predicted better sleep (Peach et
al., 2018)

- Education alone does not always result in behavioural
changes

Peach et al., (2018). J Primary Prevention, 39, 555+



Societal Interventions

HOLLOWAY

Change to school start times

Delay in school start time can lead to:

- greater school attendance

- lower depression symptoms

- less daytime sleepiness

- more sleep

- reduction in teenage driving accidents
- financial benefits for economy

BUT, schools and families are sometimes not keen:
- misalignment with parents/ teachers schedules
- societal changes needed to support this change (school bus times; lighting etc)

Gregory (2018). Nodding Off. Chapter 4.



Economic consequences o L.

' Figure ES1: Predicted cumulative economic gains from delayed SST to 8:30 a.m.
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Improve sleep, improve life?

A
y/so 'waﬁ"f behaving'th‘e same
s\themﬁer»kdé -~y

" His mabjllty 0 cogtp -and-to follow,
s |r,ect|on‘s at home and.at shool m

:f‘nuch for.everybo'dy

The only thing “wrong” with Connor was he

struggled to breath while sleeping.

Emailed by a mother from Chicago (17/01/2015)

My son’s future looks bright.
He has traded his D’s and F’s
for 3 A’s and 1 B.

He’s not perfect and can make
some poor choices at times.

He is still learning how to re-
invent himself to get past being
“that kid” at school.

HOLLOWAY
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Final Thoughts e,

* Sleep matters

* It'simportant in young people

* It's linked to their school lives — including their mental health
* There are complex mechanisms underlying associations

* And associations are often bidirectional

* There are useful interventions

* Resolving one problem (e.g. challenging sleep) can help to resolve another



Don’t forget ‘sleep privilege'’ o DI

. ] M) Check for updates
The Journal of Child P |
Psychology and Psychiatry Y s

Journal of Child Psychology and Psychiatry 66:8 (2025), pp 1101-1104 doi:10.1111/jcpp.70000

Editorial: Sleep privilege — research and
clinical recommendations for when sleep cannot be
optimal

Gregory et al., (2025). JCPP, 66 (8), 1101-1104.



Final Thoughts o R

'If sleep doesn’t serve an absolutely vital function, then it
is the greatest mistake the evolutionary process ever
made’

- Allan Rechtschaffen
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The
evolutionary
process didn't

SIS0 Rechtschaffen
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