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Comprehensive Sleep Education for 
Individuals Impacted by Cornelia de Lange 
Syndrome (CdLS) 

1. Executive Summary 
Sleep disturbances are among the most prevalent and impactful health challenges 
experienced by individuals with Cornelia de Lange syndrome (CdLS). Across paediatric and 
adult cohorts, approximately 50–70% of individuals with CdLS experience chronic sleep 
problems, including difficulty falling asleep, frequent night awakenings, early morning waking, 
circadian rhythm disruption, and sleep-disordered breathing. These disturbances significantly 
affect daytime functioning, behaviour, learning, emotional regulation, physical health, 
and caregiver well-being. 

Sleep problems in CdLS are not merely behavioural. They arise from a convergence of 
genetic, neurobiological, anatomical, gastrointestinal, respiratory, and environmental 
factors, often compounded by communication challenges that limit symptom reporting. 
Importantly, many contributors to poor sleep in CdLS are medically identifiable and 
treatable. 

This white paper integrates: 

• Western medical approaches (screening, diagnosis, evidence-based treatment) 

• Circadian and neurobiological science 

• Functional and integrative strategies (light, timing, nutrition, environment) 

• Behavioural sleep interventions 

The guiding principle is medical evaluation first, followed by individualized, layered 
interventions that address why sleep is disrupted and how it can be improved safely and 
effectively. 
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2. Sleep in CdLS: Prevalence and Clinical Impact 
Multiple studies confirm that sleep disturbances are substantially more common in CdLS 
than in the general population. 

• A large case–control study found significantly higher rates of sleep problems in 
individuals with CdLS compared with matched controls, including frequent night waking 
and reduced sleep duration [1]. 

• Questionnaire-based and clinical studies consistently report sleep disturbance 
prevalence ranging from ~55% to over 70%, depending on age and assessment 
method [2–4]. 

• Sleep difficulties persist across the lifespan and are reported in both children and 
adults with CdLS. 

Clinical consequences of poor sleep in CdLS include: 

• Increased daytime irritability, aggression, and self-injury 

• Reduced attention, learning capacity, and adaptive functioning 

• Exacerbation of anxiety and sensory dysregulation 

• Worsening of caregiver sleep deprivation and stress 

• Increased burden on families and healthcare systems 

Importantly, sleep disturbance may amplify existing CdLS-related vulnerabilities, creating 
a feedback loop in which poor sleep worsens behaviour, which further disrupts sleep. 

Sleep optimization is therefore a high-impact intervention with the potential to improve 
quality of life even when other aspects of CdLS remain unchanged. 

3. Why Sleep Is Uniquely Vulnerable in CdLS 
Sleep disruption in CdLS is multifactorial. Treating it as a single “sleep hygiene” issue 
misses critical contributors. 

3.1 Genetic and Neurobiological Factors 

CdLS results from pathogenic variants affecting the cohesin complex, which plays a role in 
gene regulation during development. While sleep-specific genes are not directly targeted, 
downstream effects on: 

• central nervous system development 

• autonomic nervous system regulation 



 of 3 21

• sensory processing 
may influence sleep–wake regulation and arousal thresholds. 

Neurodevelopmental differences may also affect the suprachiasmatic nucleus (SCN)—the 
brain’s master circadian clock—making circadian entrainment more fragile. 

3.2 Medical Comorbidities That Disrupt Sleep 

Several conditions common in CdLS are independently associated with poor sleep: 

Gastroesophageal Reflux Disease (GERD) 

• GERD is highly prevalent in CdLS due to hypotonia, anatomical differences, and 
motility issues. 

• Nighttime reflux causes pain, micro-arousals, coughing, and awakenings. 

• Sleep deprivation itself increases esophageal sensitivity, creating a bidirectional 
relationship between GERD and poor sleep [5]. 

Pain and Constipation 

• Musculoskeletal abnormalities, dental issues, and chronic constipation can cause 
unrecognized nocturnal pain, particularly in individuals with limited communication. 

Epilepsy 

• Seizures and subclinical epileptiform activity can fragment sleep architecture. 

• Sleep deprivation also lowers seizure threshold, worsening seizure control. 

3.3 Sleep-Disordered Breathing and Craniofacial Risk 

Sleep-disordered breathing, particularly obstructive sleep apnea (OSA), is significantly 
more common in CdLS than in the general population. 

OSA involves repeated partial or complete collapse of the upper airway during sleep, leading 
to: 

• intermittent hypoxia 

• sleep fragmentation 

• sympathetic nervous system activation 

In CdLS, risk is increased due to: 
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• micrognathia / small jaw 

• midface hypoplasia 

• hypotonia 

• upper airway crowding 

While general-population OSA prevalence in children is estimated at 1–4%, questionnaire-
based studies and case reports suggest substantially higher risk in CdLS, with confirmed 
diagnoses via polysomnography [6–8]. 

Untreated OSA worsens: 

• daytime fatigue 

• attention and behaviour 

• cardiovascular and metabolic risk over time 

4. Sleep Disorders Commonly Observed in CdLS 

4.1 Insomnia 

Insomnia in CdLS commonly presents as: 

• prolonged sleep onset latency 

• frequent night awakenings 

• early morning waking 

These patterns often reflect a combination of circadian misalignment, medical 
discomfort, and conditioned arousal, rather than “poor sleep habits” alone. 

4.2 Circadian Rhythm Sleep–Wake Disorders 

Some individuals with CdLS exhibit features of delayed or irregular circadian rhythms, 
including: 

• late sleep onset 

• difficulty waking in the morning 

• variable sleep–wake timing 

Circadian vulnerability makes light exposure, timing, and routine especially important. 
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4.3 Sleep-Disordered Breathing 

As outlined above, OSA and other breathing disturbances must be actively considered. 
Snoring should never be assumed benign in CdLS. 

5. Medical Screening and Management: What Must Come 
First 
Before implementing lifestyle or supplement-based interventions, medical contributors must 
be evaluated and treated. 

5.1 Polysomnography (Sleep Study) 

Overnight polysomnography (PSG) is the gold standard for diagnosing: 

• obstructive sleep apnea 

• central sleep apnea 

• periodic limb movement disorder 

• seizure activity during sleep 

PSG should be strongly considered when there is: 

• habitual snoring 

• witnessed apneas 

• gasping or choking at night 

• excessive daytime sleepiness 

• refractory insomnia 

• significant GERD symptoms 

5.2 Gastrointestinal Evaluation 

Effective management of GERD (positioning, timing of meals, medical therapy when 
indicated) can dramatically improve sleep continuity. 

5.3 Neurological and Pain Assessment 
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• Review seizure control and EEG data when relevant 

• Assess for sources of chronic pain 

• Consider constipation as a hidden contributor to night waking 

5.4 Medication Review 

Medication timing can significantly affect sleep. Stimulants, SSRIs, antiepileptics, and reflux 
medications may require timing adjustments to minimize sleep disruption. 
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Sleep Hygiene & Sleep Disorder Education 

FOUNDATIONAL CIRCADIAN + DAILY IMPLEMENTATION 

6. Circadian Biology: Why Light, Timing, and Rhythm 
Matter 
Human sleep is governed by the circadian system, an internal biological timing network 
coordinated by the suprachiasmatic nucleus (SCN) in the hypothalamus. The SCN 
synchronizes sleep–wake cycles, hormone release, body temperature, digestion, and immune 
function over a 24-hour period. 

The primary environmental signal (“zeitgeber”) that entrains the circadian clock is light, 
detected by intrinsically photosensitive retinal ganglion cells in the eye. Morning light 
exposure suppresses residual melatonin, stimulates a healthy cortisol awakening 
response, and sets the timing for evening melatonin release, which is essential for sleep 
onset 
(<a href="https://www.sciencedirect.com/science/article/pii/S0960982213007641">Wright et 
al., 2013</a>). 

In individuals with CdLS, circadian regulation appears especially vulnerable. 
Neurodevelopmental differences, sensory sensitivities, reduced outdoor exposure, and 
irregular daily schedules can weaken circadian entrainment, resulting in: 

• delayed sleep onset 

• fragmented sleep 

• early morning wakings 

• variable sleep–wake timing 

Circadian rhythm sleep–wake disorders are therefore an important, often under-recognized 
contributor to insomnia-like symptoms in CdLS, and addressing circadian alignment is 
foundational to any effective sleep intervention 
(<a href="https://www.guidelinecentral.com/guideline/10781/">American Academy of Sleep 
Medicine, Circadian Rhythm Sleep–Wake Disorders Guideline</a>). 

7. Morning Interventions: Light Exposure and Movement 
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Morning Light Exposure 

Exposure to natural outdoor light for 10-30 min. within the first hour of waking is one of the 
most powerful tools for improving sleep, even on cloudy days. Research shows that even on 
cloudy days, outdoor light intensity far exceeds indoor lighting and provides sufficient stimulus 
to reset the circadian clock. regulates the circadian clock by suppressing lingering melatonin, 
boosting alertness via cortisol release at the optimal time, and priming evening melatonin 
production for better sleep onset. This is crucial in CdLS, where circadian disruptions 
contribute to insomnia-like symptoms. Combine with light adapted exercise (e.g., outdoor 
walking or play) to enhance entrainment, reduce stress hormones, and improve mood—
exercise also supports overall sleep architecture. 

Why it works: Light signals via the eyes reset the suprachiasmatic nucleus (brain's master 
clock), aligning sleep-wake cycles; missing this leads to delayed sleep phase and poorer 
quality. 

Links: 

Huberman on morning sunlight: https://www.hubermanlab.com/topics/light-exposure-and-
circadian-rhythm 

Benefits for circadian health: https://www.businessinsider.com/andrew-huberman-swears-by-
morning-sunlight-healthy-circadian-clock-2023-11Monday, December 22, 2025  8

Recommended exposure: 

• 10–30 minutes outdoors 

• within 60 minutes of waking 

• without sunglasses if tolerated (no staring at the sun) 

Morning light: 

• suppresses melatonin appropriately 

• strengthens daytime alertness 

• improves nighttime sleep onset and consolidation 
(<a href="https://www.sciencedirect.com/science/article/pii/
S0960982213007641">Wright et al., 2013</a>) 

For individuals with CdLS, this intervention is particularly valuable because circadian signals 
may otherwise be weak or inconsistent. 

Daytime: Support Sustained Energy and Minimize Disruptors 

Maintain regular physical activity adapted to abilities (e.g., therapy or play) to promote deeper 
sleep by reducing stress and regulating hormones—avoid intense activity near bedtime. 
Prioritize whole, anti-inflammatory foods rich in nutrients (e.g., magnesium from greens/nuts) 

https://www.businessinsider.com/andrew-huberman-swears-by-morning-sunlight-healthy-circadian-clock-2023-11
https://www.businessinsider.com/andrew-huberman-swears-by-morning-sunlight-healthy-circadian-clock-2023-11
https://www.businessinsider.com/andrew-huberman-swears-by-morning-sunlight-healthy-circadian-clock-2023-11
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while limiting sugar and processed items to stabilize blood sugar and reduce inflammation 
that exacerbates sleep fragmentation. Manage screen time to limit blue light, preserving 
natural melatonin rhythms. 

Why it works: Stable blood sugar prevents awakenings; nutrient-dense diets support 
neurotransmitter balance for relaxation. 

Evening Wind-Down: Prepare for Restful Sleep 

Dim lights 2-3 hours before bed and stop screens (or use blue-blockers) as blue light 
suppresses melatonin by mimicking daylight, delaying sleep onset and reducing sleep quality
—especially disruptive in neurodevelopmental conditions. Finish eating/drinking large 
amounts 2-3 hours before bed to prevent GERD/reflux awakenings, common in CdLS due to 
anatomical factors. Establish a consistent relaxing routine (e.g., bath, calm activities) to signal 
wind-down. 

Why it works: Blue light inhibits melanopsin cells, halting melatonin; late eating allows gravity/
reflux clearance during upright digestion. 

Links: 

Blue light suppression: https://www.health.harvard.edu/staying-healthy/blue-light-has-a-dark-
side 

Eating timing and reflux: https://pubmed.ncbi.nlm.nih.gov/16393212/ 

Optimal Sleep Environment 

Maintain bedroom temperature at 60-67°F (15-19°C) as core body temperature 
drops for sleep onset—cooler rooms facilitate this heat loss, promoting faster 
onset and deeper stages. Use blackout curtains for complete darkness to 
prevent light-induced melatonin suppression, and ensure quiet/comfort. 

Why it works: Thermoregulation is key to sleep cycles; warmth hinders cooling, 
fragmenting sleep. 

Links: 

Optimal temperature: https://www.sleepfoundation.org/bedroom-environment/
best-temperature-for-sleep 

Movement and Exercise 
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Combining morning light exposure with gentle physical activity (e.g., walking, therapy 
exercises, outdoor play) further enhances circadian entrainment. Exercise increases sleep 
pressure, improves mood regulation, and reduces stress hormone dysregulation. 

A 2025 network meta-analysis found that regular physical activity significantly improves sleep 
latency, sleep efficiency, and total sleep time across clinical populations, including those with 
insomnia 
(<a href="https://ebm.bmj.com/content/early/2025/07/09/bmjebm-2024-113512">BMJ 
Evidence-Based Medicine, 2025</a>). 

Exercise should be adapted to ability and sensory tolerance and generally avoided close to 
bedtime. 

8. Daytime Regulation: Energy, Nutrition, and Screens 

Energy Stability and Nutrition 

Stable daytime physiology supports nighttime sleep. Diets high in added sugars and ultra-
processed foods are associated with poorer sleep quality, shorter sleep duration, and 
increased nighttime awakenings 
(<a href="https://www.sciencedirect.com/science/article/pii/S1087079221000150">St-Onge et 
al., 2021</a>). 

In CdLS, feeding challenges, selective eating, and irregular intake may contribute to blood 
sugar instability, triggering nocturnal cortisol release and night waking. 

Supportive strategies include: 

• regular meals and snacks 

• adequate protein intake 

• minimizing high-sugar foods, especially in the afternoon and evening 

Screen Exposure 

While daytime screen use may be unavoidable for communication or education, excessive 
sensory stimulation can contribute to nervous system dysregulation. Structured breaks, 
outdoor time, and varied sensory input help maintain physiological balance. 

Evening screen exposure is addressed separately in Section 9. 

9. Evening and Nighttime Supports: Light, Routine, and 
Sleep Environment 
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Evening Light and Blue Light 

Exposure to bright or blue-enriched light in the evening delays melatonin release and shifts 
the circadian clock later. Controlled laboratory studies demonstrate that evening use of light-
emitting devices: 

• delays sleep onset 

• reduces REM sleep 

• worsens next-day alertness 
(<a href="https://www.pnas.org/doi/10.1073/pnas.1418490112">Chang et al., 2015</
a>). 

This effect may be particularly disruptive in neurodevelopmental conditions such as CdLS. 

Recommended strategies: 

• dim household lighting 2–3 hours before bed 

• reduce screen use in the evening where possible 

• use warm-light settings or blue-light filters if screens are necessary 

Bedtime Routines 

Predictable, calming routines signal safety and reduce arousal. For individuals with CdLS, 
routines should be: 

• consistent 

• sensory-appropriate 

• structured but flexible 

Routine predictability reduces anxiety-driven awakenings and supports behavioural sleep 
regulation. 

Sleep Environment 

Sleep initiation requires a drop in core body temperature. Cooler bedroom temperatures 
facilitate this physiological shift. Evidence suggests optimal sleep occurs at 15–19 °C (60–67 
°F) 
(<a href="https://www.sleepfoundation.org/bedroom-environment/best-temperature-for-
sleep">Sleep Foundation</a>). 

Additional environmental supports include: 

• complete darkness or blackout curtains 
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• minimal noise 

• comfortable, sensory-appropriate bedding 

10. Behavioural Sleep Interventions: Evidence-Based 
Foundation 
Behavioural sleep interventions are considered first-line treatment for insomnia and sleep 
disturbances in children with neurodevelopmental disabilities, including intellectual and 
genetic syndromes. 

Systematic reviews demonstrate that caregiver-implemented behavioural strategies 
significantly improve: 

• sleep onset latency 

• total sleep time 

• night waking frequency 
(<a href="https://pubmed.ncbi.nlm.nih.gov/26952339/">Phillips et al., 2016</a>). 

Effective behavioural approaches include: 

• consistent bedtime routines 

• stimulus control (bed used for sleep only) 

• gradual fading of sleep-onset supports 

• positive reinforcement 

A 2022 review specifically addressing intellectual disabilities confirmed that behavioural 
interventions remain effective when adapted to developmental level and communication 
ability 
(<a href="https://onlinelibrary.wiley.com/doi/10.1111/jar.13116">Allen et al., 2022</a>). 

Behavioural strategies are most effective when medical and circadian contributors have 
been addressed first, reinforcing the importance of an integrated approach. 

11. Nutrition, Sugar, Gastrointestinal Health, and the Gut–
Sleep Axis 
Sleep regulation is closely intertwined with gastrointestinal function, metabolic stability, and 
inflammatory signaling. This relationship is particularly relevant in CdLS, where GERD, 
constipation, dysmotility, and feeding challenges are highly prevalent and frequently 
under-recognized contributors to sleep disruption. 
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Blood Sugar Regulation and Sleep Fragmentation 

Fluctuations in blood glucose levels—especially nocturnal hypoglycemia—can provoke 
cortisol and adrenaline release, leading to nighttime awakenings. Diets high in added 
sugars and ultra-processed carbohydrates are associated with poorer sleep quality, shorter 
sleep duration, and increased night waking in both children and adults 
(<a href="https://www.sciencedirect.com/science/article/pii/S1087079221000150">St-Onge et 
al., 2021</a>). 

In CdLS, irregular eating patterns, selective eating, and reliance on processed foods may 
exacerbate this instability. Supporting regular meals, adequate protein intake, and 
reduced evening sugar consumption can help stabilize nighttime physiology. 

Gastroesophageal Reflux Disease (GERD) and Sleep 

GERD has a bidirectional relationship with sleep. Nocturnal reflux causes arousals, 
coughing, discomfort, and pain, while sleep deprivation increases esophageal sensitivity and 
reflux perception 
(<a href="https://pmc.ncbi.nlm.nih.gov/articles/PMC2879818/">Fass et al., 2009</a>). 

In CdLS, anatomical differences and hypotonia increase GERD risk. Interventions such as 
meal timing (avoiding large meals 2–3 hours before bedtime), upright posture after eating, 
and medical management when indicated can significantly improve sleep continuity. 

Gut–Brain Signaling 

The gut microbiome influences sleep through immune, metabolic, and neurotransmitter 
pathways. While CdLS-specific microbiome studies are limited, broader neurodevelopmental 
research suggests that gut inflammation and dysbiosis may worsen sleep fragmentation 
and circadian instability 
(<a href="https://pubmed.ncbi.nlm.nih.gov/30527844/">Szentirmai & Kapás, 2019</a>). 

12. Supplements and Sleep: Evidence, Caution, and 
Context 

Melatonin 

Melatonin is a hormone secreted by the pineal gland in response to darkness and is central to 
circadian regulation. In Canada, melatonin is regulated as a Natural Health Product by 
Health Canada. 

Evidence supports melatonin use for: 

• delayed sleep–wake phase disorder 

• sleep-onset insomnia in neurodevelopmental conditions 
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Meta-analyses show that melatonin can reduce sleep onset latency and modestly 
increase total sleep time in children with neurodevelopmental disorders 
(<a href="https://pubmed.ncbi.nlm.nih.gov/30717653/">Braam et al., 2019</a>; 
<a href="https://www.sciencedirect.com/science/article/abs/pii/S108707922500111X">St-
Onge et al., 2025</a>). 

Important cautions in CdLS: 

• Melatonin should never substitute for medical screening 

• Timing is as important as dose 

• Long-term use should be regularly reassessed 

• Use only under healthcare supervision 

Health Canada guidance emphasizes cautious pediatric use and ongoing monitoring 
(<a href="https://www.canada.ca/en/health-canada/services/drugs-health-products/medeffect-
canada/safety-reviews/summary-safety-review-melatonin-acetyl-methoxytryptamine-review-
safety-melatonin-children-adolescents.html">Health Canada, 2016</a>). 

Magnesium 

Magnesium plays a role in GABAergic signaling, muscle relaxation, and circadian rhythm 
regulation. Recent randomized trials and reviews suggest magnesium supplementation may 
improve sleep quality and efficiency in adults, though pediatric and CdLS-specific data remain 
limited 
(<a href="https://pubmed.ncbi.nlm.nih.gov/39252819/">Zhang et al., 2024</a>; 
<a href="https://pmc.ncbi.nlm.nih.gov/articles/PMC12412596/">Veronese et al., 2024</a>). 

Magnesium may be considered adjunctive, not primary, and requires clinician oversight. 

13. Integrated Step-by-Step Sleep Implementation Plan 
(CdLS-Specific) 

Step 1: Medical Evaluation (Non-Negotiable) 

• Screen for OSA via polysomnography if snoring, gasping, or refractory insomnia is 
present 
(<a href="https://pmc.ncbi.nlm.nih.gov/articles/PMC5832399/">Bull et al., 2018</a>) 

• Evaluate GERD, constipation, seizures, and pain 

• Review medication timing 

Step 2: Anchor the Circadian System 
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• Wake time consistency (±30 minutes daily) 

• Morning outdoor light exposure (10–30 minutes within 1 hour of waking) 
(<a href="https://www.sciencedirect.com/science/article/pii/
S0960982213007641">Wright et al., 2013</a>) 

Step 3: Regulate Daytime Physiology 

• Regular meals with adequate protein 

• Daily movement adapted to ability 

• Minimize late-day naps when possible 

Step 4: Evening Down-Regulation 

• Dim lights 2–3 hours before bed 

• Avoid blue-enriched screens 
(<a href="https://www.pnas.org/doi/10.1073/pnas.1418490112">Chang et al., 2015</
a>) 

• Predictable, calming routines 

Step 5: Sleep Environment Optimization 

• Cool room temperature (15–19 °C) 
(<a href="https://www.sleepfoundation.org/bedroom-environment/best-temperature-for-
sleep">Sleep Foundation</a>) 

• Darkness and minimal noise 

• Comfortable, sensory-appropriate bedding 

14. When to Escalate Care 
Escalation to specialist care is warranted when: 

• Snoring or breathing pauses persist- check to ensure breathing via nose versus mouth 

• Excessive daytime sleepiness occurs 

• Behaviour or cognition deteriorates 

• Sleep remains fragmented despite structured intervention 

Referral pathways may include: 
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• sleep medicine 

• gastroenterology 

• neurology 

• multidisciplinary CdLS clinics 

Untreated sleep disorders can compound neurodevelopmental challenges, making 
escalation a proactive, not last-resort, step. 

15. Individualization, Equity, and Limitations 
No single sleep intervention works universally in CdLS. Effective care requires: 

• Individualized assessment 

• Respect for sensory differences 

• Cultural and socioeconomic awareness 

• Ongoing reassessment as the individual develops 

While functional and integrative strategies can support sleep, they must always be grounded 
in medical safety, evidence hierarchy, and clinical oversight. 

Key Takeaway 
Sleep disturbances in CdLS are biological, medical, and modifiable. When approached 
through medical screening, circadian science, behavioural strategies, and 
individualized support, sleep optimization becomes one of the most powerful quality-of-life 
interventions available for individuals with CdLS and their families. 
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