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Why do children need sieep?




Learning from children
(Not just little adults...)
By the age of 2 years the

average child has spent 13
months sleeping

* Memory, behaviour and
learning

* Growth, metabolism,
iImmune function, iniuries

* Obesity and cardiovascular
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Brain White Matter Changes after

First MRI at Second MRI at Third MRI at
7:30AM Day 1 9:30PM Day 1 6:30AM Day 2
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A day of waking (14 hours)

Sdeep deprivation (9 hours)
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Elvsashagen T, Norhoi LB, Pedersen P@, Quraishi SH, Bjarnerud A, et al. (2015) Widespread Changes in White Matter
Microstructure after & Day of Waking and Sleep Deprivation. PLoS ONE 10(5): €0127351. doi:10.1371/journal.pone.0127351

http://journals.plos.org/plosone/article?id=info:doi/10.1371/journal.pone.0127351
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Sleep difficulties in children with Tourette syndrome
and chronic tic disorders: a systematic review of
characteristics and associated factors

Charlotte Hibberd , Tony Charman , Raj Seraya Bhatoa , Sinem Tekes , Tammy Hedderly,

Paul Gringras , Sally Robinson &%

Sleep, Volume 43, Issue 6, June 2020, 252308, https://doi.org/10.1093/sleep/zsz308
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18 Studies

 Estimates of sleep difficulties range
9.7%-80.4%
 Other factors studied included:
» -Tic severity
* -Psychopathology
* -Neurodevelopmental disorder
» -Medication use
« Co-morbid anxiety biggest risk
factor

Int. J. Med. Sdi. 2025, Vol. 22 2247

T IVYSPRING

Nys) nmaToNAL EISER International Journal of Medical Sciences

2025; 22(9): 2247-2256. doi: 10.7150/ ijms. 107983

Research Paper

Risk of Sleep Discrders among Patients with Tourette
Syndrome: A Population-Based Cohort Study in Taiwan

Ning-Jen Chung!®, Yur ¢-Pang Lai2¥, Yih Yangt, Shuo-Yan Gaul3, Shiang-Wen Huangl, Tung-Han Tsais,
Kuang-Hua Huang®, ThieYing Lee23'

* 13,646 patients

* Increased risk of sleep
disorders (higher >18 vs <7)

e Comorbid ADHD increased risk

« Comorbid anxiety increased
risk



*TS and Sleep phenotypes

*No tics exgerienced at
night

*Tics affect falling asleep

*Tics affect falling back to
sieep

*Tics wake from sleep

*Tics feature in dreams

*Tics occur during dreams

Asking more

guestions




A Tic and Sleep Questionnaire

Tics and Sleep Questionnaire
1. Do your tics stop you being able to fall asleep at night?

Q0o @1 ©2 @3 @4

2. If you wake in the night, do your tics stop you from getting bark to sleep?

@0 @1 @2 @3 @4

3. Have your tics ever woken you up from sleep?

@0 @1 @2 @3 @4

4. Do you ever dream about your tics?

@0 @1 @2 @3 @4

5. When your tics are really bac during the day, do you dream about them more at night?

@0 @1 @2 @3 94

6. Have you ever thoughi—or has someone told you—that you tic during your dreams?

©0 @1 ©2 @3 @4



Tics and Sleep

Do your tics stop you from falling asleep at night? If you wake up in the night, do your tics stop you from getting back to sleep?

16 responses 16 responses

OE

® Never

® © Alittle bit
® ©® Sometimes
® © Quite alot
@ ® All the time

Do your tics wake you up from sleep?

16 responses




Tics and Dreams

Do you ever dream about your tics? When your tics are really bad during the day. do you dream about them more at night?
15 responses 15 responses

® © Never

® O Alitle bit
©® ©® Sometimes
® © Quite a lot
@ & All the time

)

Do you think that you actually tic during your dreams?

Has someone told you that you tic during your dreams?
15 responses

16 responses
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Data

TST SL LSE NOA NON TNT Night  Morning Now

13/10/2024 6:50 2:35 2:00 4 o] 0:00

15/10/2024

17/10/2024 T:00 2:45 2:30 3 0 0:00

19/10/2024 T:45 410 4:20 3 o 0:00
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Sleep Disorders that are unlikely to be associated with TS

Circadian Rhythm Sleep Wake Disorders
Obstructive Sleep Apnoea

Hypersomnia including narcolepsy



Sleep Disorders that are likely to be associated with TS

Insomnia (7% more than general population)

More movements in sleep

Parasomnias (sleepwalking three times more common)
Restless Leg Syndrome

Possibly REM behaviour disorder

Riviere JB, Xiong L, Levchenko A, et al. Assomation of intronic variants of the BTBD9 gene with Tourette syndrome. Arch

Neurol. 2009;66:1267-1272.
F.J. Jiménez-Jiménez, H. Alonso-Navar:c, E. Garcia-Martin, J.A.G. Agundez Sleep disorders in Tourette syndrome

Sleep Med. Rev., 53 (2020)
Isomura K, Sidorchuk A, Sevilla-Cermefio L, et al. Insomnia in Tourette syndrome and chronic tic disorder. Mov Disord. 2022;37:392—-400.
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Ambulatory PSG and Al

(F)




Ambulatory PSG and Al

Then an Al generated
automated likely
diagnosis
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Ticcing all through the night!

e 2 5 p a t i e n tS W i t h TS (m e a n a g e Decreased sleep quality awi wereased sleep related movements in Tourette s syndrome

29 yearS) Fealthy (n =11}
 PSG and Video Non-tic”

* All patients had tics in their
sleep (higher REM than non I
REM)

10 T

* Higher movement index
* Positive correlation with TS

Mon-tic

Tourette (n = 25)
Tic*

REM Non-REM

Epochs with a specific mov armaent (%)

severity

*Significant sleep stage effect (10 (3) v 6 (2);p < 0.01); Fsgnificant sleep stage effect (15

HEM Non-BEM RBEM MNon-REM

° ] Figure 2 Frequency of tic and non-tic epochs in patients eoth Towretie’s syndrome (n=25)
o C I u e a bo ut VO | Itl O n a ! n atu re Of and healthy controlz {n=11) in percemtage of epochs of REM or non-REM slecp.

tiCS ? (7)o 11 {3); p<0.02); Inpmficant sleep stage effect (14 (8) v 2 {&); p<0.02).

Cohrs et al Decreased sleep quality and increased sleep related movements in Tourette’s

syndrome J Neurol Neurosurg Psychiatry 2001;70:192—-197)



Polysomnography
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DelRosso LM, Blaty JL. Touretie Disorder and Sleep Biomedical Journal 45 2022 240-249 Keenan L et al
Overlapping sleep distiirbances in persistent tic disorders and attention-deficit hyperactivity disorder: A
systematic review arid meta-analysis of polysomnographic findings. Neuroscience & Biobehavioral
Reviews, Volume 12620217,

194-2172,



‘Creepy-crawly feelings in my

legs’
Restless legs , X ,
syndromes Bugs cravviing on my legs
-qguotes
from clinic Like fizzy stuff going up my
veins’

1ts worse if | have to keep still’




Role of Iron and Vitamin D in sleep movement
V

L
ous
AN iron

disorders

Low

Vitamin
D

Tyrosine
Hydroxylase Increased oxidative
stress and
neuroinflammation
L-Dopa 9

[1

R dEi A
Q%sﬂess legs

Damage to
dopaminergic

neurons and
signalling

LPeriodic limb
movements




TS Sleep Summary

* Insomnia and sleep disruptions are increased irn TS
* Overnight arousals secondary to the underiying TD can
cause other symptoms including daytime somnolence

* The tics themselves can contribute to insomnia, night wakings or
dream disturbances



Suggested Sleep and TS Algorithnt

Diagnosis of Tourette syndrome

Daytime symptoms Night time symptoms
Sleep onset Sleep Maintenance  Sleep Disorders
.3
Sleep diary

Fernitin and vitamin D measurement
Polysomnography



Next steps

* Use our sleep questionnaire

* Research systematic
measurement of ferritin and
Vitamin D and treatment
effect on sleep

e Consider adding full EEG to
PSG

*Consider ambulatory Al PSG





mailto:Paul.Gringras@gstt.nhs.uk
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