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Epilepsy 

Intellectual disability (ID)

Attention deficit hyperactivity 
disorder (ADHD)

Autism

Poor sleep is prevalent 

SLEEP IN THE CONTEXT OF TSC



Epilepsy 

Intellectual disability (ID)

Attention deficit hyperactivity 
disorder (ADHD)

Autism

• Insomnia

• Excessive Daytime Sleepiness

• Sleep-Related Breathing Disorders

• Parasomnias

• Sleep-Related Movement Disorders

• Circadian Rhythm Disorders

54-99%

SLEEP IN THE CONTEXT OF TSC



Agar, Trickett, Oliver, & Richards, C. (2017). Sleep: A guide for parents.

Rely on 

parent report 

Rely on self-

report

IMPORTANT SLEEP CONSIDERATIONS



SUBJECTIVE MEASURES

OBJECTIVE MEASURES
- Self-report questionnaires

- Parent report questionnaires

- Sleep diaries 

Actigraphy

Watch-like device placed on wrist or ankle that detects 

movement as a proxy measure for sleep and wakefulness

Polysomnography

Electrodes placed on scalp and face throughout sleep 

duration

Videosomnography

Time-lapse methods used to record and score sleep 

behaviours

METHODS OF SLEEP ASSESSMENT



SYNDROME-SPECIFIC FACTORS RELATING TO SLEEP



The UK guidelines for 

management and surveillance of 

tuberous sclerosis complex. QJM: 

An International Journal of 

Medicine, 112(3), 171-182.

(Amin et al., 2019)
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Secondary health conditions

Secondary 
health 

condition
Pain

Poor sleep
Behaviours 

that 
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Secondary health conditions



Take home messages so far … 

• There are several co-occurring factors 

prevalent in TSC where we know sleep may 

be affected

• Several of these co-occurring factors may be 

difficult to assess in individuals with TSC 

• There are subjective and objective measures 

of sleep – there are costs and benefits of both 

• The profile of sleep difficulty in TSC may have 

some overlap with other syndrome groups, 

but same may be specific to the co-occurring 

factors we see in TSC

• It is important to measure pain as a factor 

contributing to poor sleep  



The term ‘TAND’ (TSC Associated Neuropsychiatric Disorders) was coined (Krueger et al., 2013a)

Approximately 90% of individuals with TSC evidence features associated with TAND at some 

point during their lifetime (Curatolo, Moavero, & de Vries, 2015)

However, only 20% of individuals receive assessment/treatment for TAND (de Vries et al., 2018)

TSC ASSOCIATED NEUROPSYCHIATRIC DISORDERS (TAND)
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TOSCA REGISTRY

TuberOus SClerosis registry to increase disease Awareness (TOSCA) – baseline data 

on 2093 patients (Kingswood et al., 2017)

TSC-associated neuropsychiatric disorders (TAND): findings from the TOSCA natural 

history study (de Vries et al., 2018)

TAND Features Individuals With 

Manifestation, n (%)

Individuals With 

Available Data, n (%)

Individuals with Data 

Not Available, n (%)

Behavioural level

Overactivity 337 (45.0) 749 (33.8) 1467 (66.2)

Sleep difficulties 331 (43.9) 754 (34.0) 1462 (66.0)

Impulsivity 317 (42.7) 742 (33.5) 1474 (66.5)

Anxiety 240 (33.3) 720 (32.5) 1496 (67.5)

Mood swings 214 (29.8) 718 (32.4) 1498 (67.6)

Severe aggression 183 (24.3) 754 (34.0) 1462 (66.0)

Depressed mood 139 (19.2) 724 (32.7) 1492 (67.3)

Self-injury 117 (15.5) 755 (34.1) 1461 (65.9)

Obsessions 100 (14.0) 714 (32.2) 1502 (67.8)

Psychosis 40 (5.5) 725 (32.7) 1491 (67.3)

Hallucinations 26 (3.6) 719 (32.5) 1497 (67.5)

(de Vries et al., 2018)

No available data on these 

behaviours at baseline
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❑ Higher levels in 

children ≤ 18 years

❑ Higher levels in 

adults > 18 years
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• Children with TSC evidencing gastro-

oesophageal reflux obtained higher sleep 

onset latency and night waking scores

• Night waking and parasomnia scores were 

positively correlated with overactivity

scores in children with TSC

SLEEP MAY UNDERLIE OTHER ASPECTS OF TAND



Take home messages so far … 

• Sleep problems are prevalent in children and 

adults with TSC 

• Sleep problems are unlikely to occur in 

isolation – affect other aspects of mood, 

attention, behaviour, and well-being 

• Poor sleep in and of itself is a TAND 

behaviour that affects quality of life
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In some cases, poor 

sleep in TSC may be 

behaviourally reinforced 

• Settling problems

• Struggling to return to sleep 

POOR SLEEP CAN BE BEHAVIOURAL



1. Keeping a regular schedule 

(consistent, predictable, naps) 

2. Teaching your child to fall asleep 

alone in their own bed 

3. Encourage daytime activities that 

promote a better sleep/wake 

schedule (snacks, caffeine, 

exercise)

4. Providing a comfortable sleep 

setting (dark, quiet, dimly-light, 

cool, black-out blinds)

5. Establishing regular bedtime habits 

(consistent bedtime, bath 

before bed, quiet reading)

Agar, Trickett, Oliver, & Richards (2017). 

Sleep: A guide for parents.

Frank, Beck, Malow, Vanderbilt Kennedy Center (2010).

ATN Sleep Toolkit. 

SLEEP HYGIENE
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Sutherland, Agar, & Richards (2021). 

Weighted blankets for sleep difficulties in 

children with neurodevelopmental conditions

SLEEP HYGIENE



Child wakes up 
Crying/Challenging 

Behaviour

Parent experiences 
child's behaviour as 

aversive

Parent acts

Parent engages 

(Comfort/discipline 
child)

Reward for the child

increasing chance of 
child showing same 
behaviour next time 

they wake up

Child's behaviour 
stops

Reward for the 
parent

Increased likelihood 
that parent will 

respond in this way 
the next time the child 

wakes and shows 
these behaviours

BEHAVIOURAL MODEL OF INSOMNIA
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BUT REASONS FOR WAKING MAY BE TSC-SPECIFIC …



Take home messages so far … 

• Poor sleep profile in TSC may be behavioural 

if maintained over time 

• Co-occurring factors in TSC are important 

and may underlie poor sleep (e.g. pain, 

medication, seizures)

• Poor sleep can affect others aspects of 

behaviour 

• Much of what we know about sleep in TSC   

is based on subjective measures (e.g. 

questionnaires)



Take home messages so far … 

• Poor sleep profile in TSC may be behavioural 

if maintained over time 

• Co-occurring factors in TSC are important 

and may underlie poor sleep (e.g. pain, 

medication, seizures)

• Poor sleep can affect others aspects of 

behaviour 

• Much of what we know about sleep in TSC 

is based on subjective measures (e.g. 

questionnaires)



Actigraphy

Watch-like device placed on wrist or 

ankle that detects movement as a proxy 

measure for sleep and wakefulness

Polysomnography

Electrodes placed on scalp and face 

throughout sleep duration

Videosomnography

Time-lapse methods used to record and 

score sleep behaviours

OBJECTIVE MEASURES OF SLEEP
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Bed Time

Get Up Time

Total Sleep Time

Wake After Sleep Onset (WASO)

ActivityTime awake External lightTime asleep

Falling asleep or snoozing Event marker (caregiver)

ACTIGRAPHY



Dr Caroline Richards     Prof. Chris Oliver       Prof. Petrus de Vries Dr Stacey Bissell          Dr Lucy Wilde          Dr Cathy Hill    Dr Andrew Bagshaw

• A direct study of sleep in children living in the UK aged 4-15 years with TSC. 

• Monitoring children’s daytime and night-time activity during a ten day assessment period.

• Recruited an age-matched typically developing group of children – BOTH GROUPS WEARING AN ACTIWATCH.

Exploring Sleep in Neurodevelopmental disorders 

through Online and Remote Evaluation (eSNORE)

ACTIGRAPHY STUDY IN TSC



Dr Caroline Richards     Prof. Chris Oliver       Prof. Petrus de Vries Dr Stacey Bissell          Dr Lucy Wilde          Dr Cathy Hill    Dr Andrew Bagshaw

Exploring Sleep in Neurodevelopmental disorders 

through Online and Remote Evaluation (eSNORE)

Profile of poor sleep in TSC (a TAND behaviour)

How poor sleep may underlie other behaviours we 

see in TSC (association with TAND behaviours)

ACTIGRAPHY STUDY IN TSC




