
        

 

Independent Research & further reading 
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Effects of Sleep on DNA Expression, Belief, and Social Connection 

“even down to the level of your DNA, your sleep and how you are sleeping or not sleeping will 

change the very DNA nucleic alphabet that spells out your daily health narrative (...) It can 

change our belief systems. It can change how lonely or sort of hyper social we are.” 

Evidence shows a clear relationship between sleep and DNA expression. Research indicates 

that both sleep and sleep deprivation alter the activity of large numbers of genes across the brain 

and peripheral tissues, including genes that regulate circadian rhythms such as BMAL1, CLOCK, and 

PER1. Sleep loss also affects epigenetic mechanisms (processes that regulate gene expression 

without changing the DNA sequence) through measurable changes in DNA methylation and histone 

modifications. These alterations can shift chromatin accessibility, particularly in enhancer regions, 

influencing which genes are available for transcription. The effects are highly specific to tissue type, 

brain region, and cell population, with neurones and astrocytes showing distinct patterns of 

response. Overall, the evidence demonstrates that sleep plays a central role in regulating gene 

expression and epigenetic states, helping to shape physiological, cognitive, and circadian functions. 

Relationship Between Sleep and Belief 

Evidence indicates a bidirectional relationship between sleep and belief. Research shows that 

sleep-related beliefs, such as unrealistic expectations about sleep or misinterpretations of insomnia 

symptoms, are strongly associated with poorer sleep quality. These dysfunctional beliefs can be 

improved through cognitive behavioural therapy for insomnia, which often leads to better sleep and 

 



mental health outcomes. Individuals who endorse sleep myths or feel they lack control over their 

sleep tend to report more disturbances and less healthy sleep behaviours, particularly when 

psychological flexibility is low. Broader belief systems also relate to sleep: people with more positive 

worldviews, for example, often experience better subjective sleep quality, while poorer sleep is 

associated with stronger endorsement of paranormal and conspiracy beliefs, with anxiety and 

depression frequently mediating these effects. Belief in a just world can further moderate the 

relationship between sleep quality and subjective well-being, contributing to resilience and more 

positive outcomes. 

Relationship Between Sleep, Loneliness, and Pro-Sociality 

Evidence shows a strong connection between sleep, loneliness, and pro-social behaviour. 

Research indicates that sleep problems, such as insomnia or poor sleep quality, are consistently 

associated with higher levels of loneliness, and this relationship appears to be bidirectional. 

Loneliness can heighten nighttime vigilance and arousal, leading to fragmented sleep, while 

insufficient sleep can increase feelings of social withdrawal, creating a reinforcing cycle. Factors such 

as depression, anxiety, and daily stress often mediate this relationship, although the association 

remains significant when these variables are considered. Studies also show that sleep loss reduces 

pro-social behaviour, including empathy and willingness to help others, and these effects are linked 

to impaired functioning in brain regions involved in social cognition, such as the temporoparietal 

junction. The depth and quality of sleep, particularly slow-wave activity, appear to support prosocial 

tendencies, suggesting that sleep plays an important role in sustaining healthy social connection and 

cooperative behaviour. 

References 1-16. 

Brain and Body Activity During Sleep 

“sleep is not a passive state. It's an incredibly active state, both in terms of the brain and the 

body.” 

Evidence indicates that both the brain and body remain highly active during sleep, although 

the nature of this activity varies across sleep stages. During non-REM sleep, the brain generates slow 

 



oscillations, sleep spindles, and sharp-wave ripples, which support memory consolidation and neural 

homeostasis. REM sleep shows patterns that resemble wakefulness, including theta oscillations and 

increased blood flow in regions involved in emotion and memory. Even during the deepest stages of 

sleep, the brain continues to process some external information, although with reduced 

responsiveness. 

The body also maintains active physiological regulation throughout sleep, with ongoing 

autonomic control of heart rate, respiration, and temperature. REM sleep includes rapid eye 

movements, muscle twitches, and variability in cardiovascular and respiratory patterns, while 

non-REM sleep presents more stable but still active physiological processes. Additional changes in 

blood flow, cerebrospinal fluid movement, and metabolic waste clearance occur across sleep stages, 

contributing to overall restoration and health. Observations across species, including invertebrates, 

further suggest that these active sleep processes are evolutionarily conserved. 

References 17-24. 

Sleep Education in Medical Training 

“And doctors themselves, you know, there's a great study and what they found was that 

medical doctors across, I think it was about 11 different curricula around the world, they will 

only receive about 1.2 hours of education on sleep, but it's a third of their patients' lives.” 

Evidence shows that physicians receive very limited formal education on sleep and sleep 

disorders. Surveys from multiple countries indicate that medical students typically receive between 2 

and 4 hours of sleep education, with most receiving fewer than 3 hours in total. In the United States, 

the average is under 2 hours, and a substantial proportion of medical schools provide no dedicated 

sleep education at all, while only a small minority offer 4 or more hours, usually as elective content. 

International data are similar, with averages under 2.5 hours globally and most schools in the United 

Kingdom offering less than 2 hours. Other regions, including Saudi Arabia, Brazil, and Lebanon, also 

report low exposure, with most students receiving fewer than 3 hours of instruction. Residency 

training adds only modest additional coverage, averaging 4 to 5 didactic hours per year. Overall, the 

evidence indicates that sleep education for physicians remains minimal despite the significant health 

burden associated with sleep disorders. 
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Sleep Apnea and Restless Leg Syndrome  

“Those people who have other sleep disorders like sleep apnea, 

there's another disorder called restless leg syndrome. It's a terrible disorder where your legs 

start to feel as though they've got this sort of creepy crawly feeling and you've constantly got a 

massage them and move them. It's a terrible disruptor of your sleep.” 

Features of Sleep Apnea 

Evidence shows that sleep apnea is a common sleep disorder involving repeated pauses in 

breathing, referred to as apnea, or shallow breathing episodes, referred to as hypopnea, during 

sleep. The most prevalent form is obstructive sleep apnea, which occurs when the upper airway 

collapses or becomes blocked. Less common forms include central sleep apnea, in which the brain 

does not send appropriate signals to the breathing muscles, and complex sleep apnea syndrome, 

which combines features of both obstructive and central types. Symptoms often include loud 

snoring, gasping during sleep, daytime sleepiness, headaches on waking, irritability, and difficulty 

concentrating. 

Risk factors include obesity, male gender, older age, family history, alcohol use, smoking, and 

anatomical features such as large neck circumference or craniofacial structure. Sleep apnea is 

associated with substantial health consequences, including hypertension, cardiovascular disease, 

stroke, and metabolic dysfunction. Diagnosis typically requires a sleep study, such as 

polysomnography, and treatment most often involves continuous positive airway pressure, with 

alternatives including oral appliances, surgical interventions, and lifestyle modification. 

Restless Leg Syndrome 

Evidence shows that restless leg syndrome, also called Willis-Ekbom disease, is a neurological 

sensorimotor disorder defined by an uncontrollable urge to move the legs, typically accompanied by 

uncomfortable sensations such as creeping, crawling, tingling, or pain. Symptoms generally begin or 

intensify during periods of rest or inactivity, are partially or completely relieved by movement, and 

tend to be worse in the evening or at night. Diagnosis requires that these symptoms are not better 

 



explained by another medical or behavioural condition. The disorder may be primary, with a genetic 

contribution, or secondary to factors such as iron deficiency, pregnancy, chronic kidney disease, or 

certain neurological or metabolic disorders. 

Research indicates that dopaminergic dysfunction and brain iron dysregulation play central 

roles in the condition. Prevalence estimates in Western populations range from 2 to 5 percent, with 

higher rates among women and older adults. Restless leg syndrome can substantially impair sleep 

and daytime functioning. Treatment typically includes dopaminergic agents, alpha-2-delta calcium 

channel ligands, and iron supplementation when deficiency is present, alongside lifestyle strategies 

and, in severe cases, opioid therapy. Long-term dopaminergic treatment can sometimes lead to 

symptom worsening, referred to as augmentation. 

References 32-41. 

Effects of Alcohol, Caffeine, and THC on Sleep  

“And then you've got another collection of individuals who, they don't have any sleep disorders, 

but they are either doing things that will dismantle their sleep. So either the taking on things 

into themselves like alcohol, caffeine, THC, that aren't the sleep helpers, even though 

sometimes they think they are. And then you've got perhaps the internal things that will 

prevent you from sleeping well, things like stress and anxiety. ” 

Effects of Alcohol on Sleep Quality and Architecture 

Evidence indicates that alcohol has a disruptive effect on sleep despite its short-term 

sedative properties. Acute alcohol intake can shorten sleep onset, but it reduces REM sleep and 

increases slow-wave sleep early in the night, followed by more awakenings and lighter sleep in the 

later hours. Chronic or heavy alcohol use is linked to long-lasting sleep disturbances, including 

persistent insomnia, alterations in sleep architecture, and disruptions to circadian rhythms. Research 

also shows that alcohol use can increase the risk of sleep disorders such as sleep apnea, particularly 

in individuals with alcohol use disorder. 

The relationship between alcohol and sleep is bidirectional, since disturbed sleep can 

increase alcohol consumption, and alcohol use can worsen sleep quality. These effects are observed 

 



across age groups, with older adults and men appearing more vulnerable to sleep-related disruption 

from heavy drinking. Overall, alcohol may initially seem to promote sleep, but its long-term impact is 

consistently associated with poorer sleep quality and greater risk of ongoing sleep problems. 

Effects of Caffeine on Sleep 

Evidence indicates that caffeine disrupts sleep quality and sleep architecture, particularly 

when consumed later in the day or in higher doses. Caffeine acts by blocking adenosine receptors, 

which reduces sleep pressure and promotes wakefulness. Research shows that caffeine intake 

decreases total sleep time, increases the time required to fall asleep, lowers sleep efficiency, and 

reduces both slow-wave sleep and REM sleep. 

Meta-analytic findings suggest that caffeine can reduce total sleep time by approximately 45 

minutes and sleep efficiency by around 7 percent, while increasing wakefulness after sleep onset and 

time spent in lighter sleep stages. Higher doses, such as 400 milligrams, and consumption within 8 to 

12 hours of bedtime have the most substantial effects, whereas lower doses taken more than 4 hours 

before bedtime typically have minimal impact. Regular daytime consumption can still delay REM 

sleep and affect the quality of awakening. Individual sensitivity varies, with older adults and certain 

genetically predisposed individuals showing greater vulnerability to sleep disruption. Even habitual 

users may experience reduced subjective sleep quality despite smaller objective effects. The 

relationship is bidirectional, since poor sleep can lead to increased caffeine use, which then further 

disturbs sleep. 

Effects of THC on Sleep 

Evidence indicates that Tetrahydrocannabinol (THC) alters sleep architecture, particularly by 

suppressing REM sleep. Controlled studies show that THC, whether used alone or with CBD, reduces 

the amount of REM sleep and increases the time required to enter REM. Acute administration can 

also decrease total sleep time, with some findings in insomnia patients showing reductions of 

approximately 25 minutes compared with placebo. Research on chronic or high-dose use suggests 

small decreases in nighttime sleep duration, possibly related to tolerance. THC may shorten the time 

it takes to fall asleep, although subjective sleep quality shows mixed outcomes. Some individuals 

report better sleep, while others experience no improvement or worsening sleep, especially with 

longer-term use or higher doses. 

 



Withdrawal following regular use is linked to significant sleep disturbances, including 

insomnia and REM rebound, which involves increased REM sleep and vivid dreaming. Additional 

findings show that THC can produce next-day sleepiness and cognitive impairment at higher doses, 

and pre-sleep use can lower heart rate variability, indicating increased cardiovascular stress. Effects 

vary by age, baseline sleep quality, and conditions such as pain or anxiety. Overall, the evidence does 

not support THC as a reliable or safe long-term sleep aid. 

References 42-54. 

Compensatory Weekend Sleep and Cardiovascular Risk 

“there was a study published from what's called the UK Biobank (...) they studied in this 

particular research paper over 90,000 individuals. And what they did was they essentially split 

them down into those individuals who were short sleeping during the week and then short 

sleeping at the weekend. And they compared them to those individuals who were short sleeping 

during the week, but then long sleeping at the weekend, they were doing catchup sleep (...) in 

the people who were short sleeping during the week, but long sleeping at the weekend, they 

had a 20% reduced cardiovascular disease risk relative to the people who were short sleeping 

during the week, but also short sleeping at the weekend.” 

Evidence from the UK Biobank indicates that compensatory weekend sleep, measured using 

wrist-worn accelerometers in a cohort of 90,903 adults, is associated with a lower risk of 

cardiovascular disease. Participants were grouped by the amount of additional weekend sleep, and 

those in the highest compensatory sleep category showed reduced risk across a median follow-up of 

13.8 years. This reduced risk remained stable after accounting for genetic predisposition to ischemic 

heart disease, heart failure, and atrial fibrillation. The association was even stronger among 

individuals who routinely slept too little on weekdays. These findings suggest that extending sleep on 

weekends may help offset some cardiovascular risk associated with chronic weekday sleep 

restriction.  

Reference 55. 

 



Effects of Pre-Emptive Sleep Extension on Sleep Restriction 

“But here's this new remarkable data from Walter Reed Medical Army Institute, a researcher 

called Thomas Balkan. And what he was interested in was flipping the direction of the question, 

not if I go into debt, can I pay back with credit? But what if I know in future I'm going to face a 

debt, an upcoming debt? Can I do sleep banking? (...) It's a sleep saving system (...) what he 

found was that people who had built up this credit, this savings account of sleep in the days in 

the week beforehand, they suffered about 40% less of an impairment relative to the people 

who had not created any savings plan (...) 

athletes sleep terribly typically the night before. A huge performance, no matter, you know, of 

course they're nervous. But what you can do is you can have them bank sleep in the days before 

when they're not as nervous and therefore their performance doesn't suffer as much, even 

though they know they're going to be deprived” 

Evidence indicates that pre-emptive sleep extension, sometimes called sleep banking, can 

reduce certain negative effects of subsequent sleep restriction. Research shows that increasing sleep 

duration before anticipated sleep loss improves alertness, psychomotor vigilance, reaction time, and 

overall cognitive performance during periods of restricted sleep. Studies in laboratory environments 

and operational settings report fewer attention lapses, reduced fatigue, and in some cases faster 

recovery following sleep deprivation. Research involving shift workers, military personnel, and 

healthy adults shows that sleep banking may reduce acute fatigue and improve performance in 

safety-critical tasks, and some studies report potential metabolic advantages such as improved 

insulin sensitivity and lower intake of free sugars in chronically sleep-restricted individuals. However, 

the overall quality of evidence is low, with many studies using small samples or designs at risk of bias.  

Findings in athletes suggest possible benefits for motor performance, accuracy, and mood, 

although evidence in this group remains limited.  

Sleep Extension Before Competition and Athletic Performance 

Evidence suggests that extending sleep in the days leading up to competition can improve 

certain aspects of athletic performance, although findings vary by sport, performance metric, and 

study quality. Research indicates that aiming for longer sleep durations, often nine to ten hours per 

night, can enhance sport-specific skills such as sprint speed, shooting or serving accuracy, and 

 



reaction time. Benefits have been reported across several sports, including basketball, tennis, 

swimming, and rugby, and appear strongest in activities that rely on technical skill, speed, or 

cognitive processing. Sleep extension may also support better mood and stress resilience during 

periods of intense training or competition. Pre-emptive sleep extension may mitigate performance 

deficits associated with pre-competition sleep loss caused by factors such as anxiety, travel, or early 

event times. Studies show that athletes who extend sleep before expected sleep restriction tend to 

maintain better motor performance and demonstrate less cognitive impairment than those who do 

not. However, much of the evidence comes from small or laboratory-based studies, and real-world 

competition data remain limited. 

References 56-69. 

Effects of Electronic Device Use on Sleep Quality 

“most impactful things that you can start doing tonight to start sleeping better? (...) digital 

detox (...) it's not a problem of blue light (...) we've been taught this myth of the blue light effect 

(...) after a very influential paper, which is a great paper. And what they showed was that one 

hour of iPad reading before bed ended up impairing your melatonin. It disrupted sleep, it 

reduced the amount of dream sleep (...) But then Michael Gradisar, this incredible Australian 

researcher, started to say, well, I can't replicate these findings. And what he was discovering is 

that it's not the blue light that's the problem (...) It's a combination of first these devices that 

we use are attention capture devices and they are designed to fleece you of your attention 

economy (...) So what happens is that these devices become hugely activating and as a result, 

they essentially will be a mute button on your sleepiness. So you could be there, you get into 

bed, it's 11:00 PM you think, I am so tired, I was falling asleep on the, the, the couch watching 

television. And then you get to bed, you start going onto social media and then you start doom 

scrolling. And then you get into this, what we call bed rotting, where you just sit there and now 

you look at the clock and it's no longer 11:00 PM it's 1:00 AM and you've just done sleep 

procrastination. Now it turns out that it's yes, that, that these are attention grabbing devices 

that will mute your sleepiness, but you have to be of a certain personality type (...) perhaps 

neurotic, someone who has high impulsivity, or someone who is perhaps high anxious (...)” 

 



Evidence consistently shows that using electronic devices before bedtime is associated with 

poorer sleep quality across children, adolescents, and adults. Large reviews and meta-analyses report 

that evening screen use increases the likelihood of insufficient sleep duration, lower sleep efficiency, 

and greater daytime sleepiness, and that even the presence of a device in the bedroom is linked to 

worse sleep outcomes. The mechanisms underlying these effects include melatonin suppression and 

circadian delay from blue light exposure, increased cognitive or emotional arousal from engaging 

content, and displacement of sleep time due to prolonged device use. Interactive activities and 

extended screen exposure appear particularly disruptive. Experimental studies indicate that reducing 

or eliminating device use before bed improves sleep latency, sleep duration, and overall sleep quality. 

Cognitive and Light-Related Causes of Delayed Sleepiness  

Evidence indicates that both blue light exposure and cognitive or emotional engagement 

with electronic devices can delay sleepiness, although blue light has a more consistently 

demonstrated physiological effect. Research shows that blue light from screens suppresses 

melatonin, delays circadian rhythms, and increases alertness, which leads to later sleep onset. 

Interventions such as blue light–blocking glasses or screen filters produce modest improvements in 

sleep, supporting this mechanism. 

Cognitive and emotional engagement, such as exposure to stimulating content, gaming, or 

social interaction, can also delay sleep by increasing arousal and mental activation, though these 

effects are more variable and less directly quantified in controlled studies. Current evidence 

therefore suggests that blue light plays a more reliably measurable role in delaying sleepiness, while 

cognitive or emotional engagement remains an additional contributing factor, particularly when the 

content is highly stimulating. 

Sleep and Technology: A Bidirectional Framework 

A 2024 review proposes a bidirectional model describing how technology use and sleep 

influence one another, emphasising that the relationship is not explained by blue light exposure 

alone. The authors detail four pathways through which evening technology use can delay or disrupt 

sleep: cognitive and emotional arousal generated by engaging content, the displacement of sleep 

time due to prolonged use, circadian effects from light exposure, and physiological activation 

associated with stimulation or stress responses. The paper argues that earlier research 

 



overemphasised blue light’s role while underestimating the impact of cognitive engagement and 

behavioural displacement. 

At the same time, sleep itself shapes technology use, since inadequate or poor-quality sleep 

can increase evening screen time, lower self-control, and heighten reward sensitivity, thereby 

reinforcing late-night device engagement. The authors conclude that interventions should target 

both sides of this relationship, reducing stimulating or time-consuming technology use before bed 

while also improving sleep to weaken the feedback loop. 

References 70-79. 

Advanced Circadian Phase Disorder 

“if you have a circadian rhythm disorder, let's say that you're someone who has an advanced 

circadian phase, what that means is you're someone who really can't get sleepy until three or 

four in the morning, and you would prefer to be sleeping throughout most of the day. 

So you, you are almost nocturnal  (...) it's a genetic disorder in part (...) probably somewhere 

between, probably one to 2% of the population have a very severe, what we call an advanced 

circadian phase disorder.” 

Advanced circadian phase disorder, also called advanced sleep–wake phase disorder, is a 

circadian rhythm condition in which the timing of sleep is shifted several hours earlier than desired. 

Individuals typically become sleepy in the early evening and wake up very early in the morning, 

reflecting an advance in underlying circadian rhythms such as core body temperature and melatonin 

secretion. Prevalence estimates range from approximately 0.04 to 1 percent, and some cases follow 

an autosomal dominant pattern known as familial advanced sleep phase, which has been linked to 

mutations in clock genes including PER2, PER3, CSNK1D, CRY2, and CACNA1D. The condition is often 

identified in middle-aged or older adults, although genetically driven cases can appear earlier in life. 

Diagnosis is based on clinical history supported by sleep diaries, actigraphy, and occasionally 

melatonin phase assessment. Management approaches include evening light therapy, phase-delay 

strategies, and timed melatonin, though responses vary and evidence remains limited.  

References 80-85. 

 



Melatonin Use, Sleep Outcomes, and Health Risks 

“if you look at what we call meta-analysis, where we gather together all of the individual 

studies on a topic and we put them in a big statistical bucket, what they found is that melatonin 

[supplementation] will only improve the speed with which you fall asleep by about 3.4 minutes, 

and it will only increase the efficiency of your sleep by about 2.2% (...)  

it's not a peer review, it's not reviewed yet by scientists. It's not published in a journal, so you've 

got to treat it at preliminary. But there was a recent conference where someone published, 

literally 72 hours ago a paper showing that people who were taking melatonin had double the 

risk of cardiovascular disease across the lifespan that they studied than people who were not 

taking melatonin (...) 

There was a study that was published about three years ago that showed here in America over 

the past 10 years, there has been a 503% increase in poisonous overdose admissions to 

hospitals of melatonin in the past 10 years, 503% increase. So firstly, we've got to be a bit 

careful. The second reason is that melatonin is a bioactive hormone and it's also involved in 

reproductive development. And those studies done back in the 1970s, I think, where they were 

looking at juvenile male rats, which is to say male rats who were going through adolescence. 

And they were dosing them with high amounts of melatonin. And what they found is that that 

stunted the development of the testes of the testicles, and it caused testicular atrophy.” 

Effects of Melatonin on Sleep Onset Latency 

Evidence shows that melatonin supplementation produces a modest reduction in sleep onset 

latency (the time it takes to transition from full wakefulness to sleep) in adults. Meta-analyses report 

average decreases ranging from approximately 4 to 10 minutes compared with placebo, with findings 

such as a 4-minute reduction in one large review, reductions of 5 to 6 minutes in others, and 

estimates around 7 minutes in studies using prolonged-release formulations. Larger effects are 

reported in specific sleep disorders, particularly delayed sleep phase disorder, where reductions in 

sleep onset latency can exceed 20 minutes. Factors influencing the magnitude of benefit include 

dose, timing of administration, and baseline sleep quality, with greater improvements observed 

when melatonin is taken 1 to 3 hours before bedtime and among individuals with poorer sleep 

quality or circadian rhythm disorders. 

 



Effects of Melatonin on Sleep Efficiency 

Evidence shows that melatonin supplementation produces a small but measurable 

improvement in sleep efficiency in adults. Meta-analyses in general adult samples report average 

increases of approximately 2 to 4 percent, with one pooled estimate showing a 2.2 percent 

improvement and analyses restricted to healthy adults or those with insomnia showing increases 

around 3.1 percent. Findings in older adults are mixed, with some studies showing no significant 

change and others reporting small improvements, particularly at higher doses. Research in specific 

clinical populations, such as adults with neurocognitive disorders or individuals taking beta-blockers, 

shows slightly larger improvements ranging from about 3 to 7 percent. Overall, the magnitude of 

improvement is modest, and the clinical significance may be limited for healthy adults, although 

benefits may be more meaningful in groups with sleep disruption or medical comorbidities. 

Melatonin Supplementation and Cardiovascular Disease Risk 

Evidence from large prospective cohort data indicates that melatonin supplementation is not 

associated with an increased risk of cardiovascular disease in adults. A pooled analysis of more than 

159,000 participants followed for up to 23 years reported a multivariable-adjusted hazard ratio of 

0.94 with a 95 percent confidence interval of 0.83 to 1.06 when comparing melatonin users with 

non-users, showing no significant increase or decrease in cardiovascular disease risk. This null 

association was consistent across men and women and remained stable after extensive adjustment 

for confounding factors. Additional clinical and mechanistic research suggests that melatonin may 

exert cardioprotective effects, including lowering blood pressure, improving endothelial function, 

reducing oxidative stress, and decreasing platelet aggregation. Low endogenous melatonin levels 

have been linked to higher cardiovascular risk, and supplementation may help mitigate related risk 

factors such as hypertension and inflammation.  

Trends in Melatonin Overdose and Poisoning Reports 

Evidence shows a substantial rise in melatonin-related overdose reports and medical 

encounters in the United States, particularly among children. Data from US poison control centers 

indicate that pediatric melatonin ingestions increased by approximately 530 percent between 2012 

and 2021, growing from over eight thousand to more than fifty-two thousand annual reports, and 

melatonin became the most frequently ingested substance reported for children in 2020. 

Hospitalizations and serious medical outcomes also increased over this period, with the largest rise 

seen in unintentional ingestions among children five years of age and younger. Emergency 

 



department visits for unsupervised melatonin exposures in young children likewise increased by 

more than 400 percent from 2009 to 2020. These trends appear to be influenced by greater 

melatonin sales, broad over-the-counter availability, and child-attractive formulations such as 

gummies. 

Effects of High-Dose Melatonin on Testicular Development in Juvenile Rodents 

Evidence from animal research indicates that high-dose melatonin does not cause testicular 

atrophy or impair testicular development in juvenile male rodents. Studies administering melatonin 

alone at doses ranging from 10 to 25 milligrams per kilogram report no reductions in testicular 

weight, no abnormalities in seminiferous tubule structure, and no impairments in sperm parameters 

when compared with controls. In experimental models where testicular injury is induced by toxins, 

chemotherapy agents, radiation, or endocrine disruptors, melatonin consistently shows protective 

effects, including reduced oxidative stress and apoptosis, preservation of testicular weight, and 

improved sperm count and motility. 

One early study from 1969 reported a slight reduction in testicular weight in prepubertal rats 

given very high melatonin doses under constant light exposure, although this was not accompanied 

by histological atrophy or hormonal disruption and has not been replicated in modern research. 

Overall, the current body of evidence shows that melatonin does not harm testicular development in 

juvenile rodents and is more often protective in contexts of testicular stress or injury. 

References 86-106. 

Effects of Anticipatory Anxiety on Sleep 

“when we create this anticipatory anxiety, the amount of deep sleep that you have drops 

significantly, you don't sleep as well.” 

Evidence shows that anticipatory anxiety disrupts sleep by increasing both physiological and 

cognitive arousal before bedtime. Heightened worry about upcoming events is associated with 

elevated heart rate, mental rumination, and emotional distress, all of which make it more difficult to 

initiate and maintain sleep. Studies indicate that higher levels of evening anticipatory stress predict 

longer sleep onset latency and poorer subjective sleep quality, particularly in individuals who do not 

 



have chronic insomnia or depression. Research also suggests that pre-sleep cognitive and emotional 

arousal can fragment REM sleep, contributing to more frequent awakenings and negatively toned 

dreaming. These disruptions often lead to next-day fatigue, increased sleepiness, and impaired 

emotion regulation. The relationship between anticipatory anxiety and sleep is bidirectional, since 

disrupted sleep heightens stress reactivity and can intensify anticipatory anxiety, creating a 

reinforcing cycle. 

References 107-113. 

The QQRT Framework (Quantity, Quality, Regularity, and Timing) 

“Relative to your own subjective perception of did I sleep well or not. Science really teaches, at 

least in my mind, that there are four pillars, four macros of good sleep. And you can think of 

this under the acronym QQRT (...) Quantity, Quality, Regularity and Timing (...) 

There's a study that also came out of that same data set that I described. It's called the UK Biobank 

Data (...) they looked at 60,000 individuals and they decided that they were going to compare and 

split them into quartiles. So the most regular to the second, most regular to then sort of the third, 

most regular. And then the final quartile was those who were the least regular (...) 

quality seems to be as predictive as quantity in making a difference, not just to your all cause 

mortality, but quality even more than quantity when it comes to mental health (...)” 

The QQRT Framework for Evaluating Sleep Health 

The QQRT framework describes four core dimensions of healthy sleep: quantity, quality, 

regularity, and timing. 

●​ Quantity refers to obtaining an age-appropriate amount of sleep, with most adults requiring 

seven to nine hours per night and a smaller proportion functioning well at slightly lower or 

higher durations. 

●​ Quality reflects how restorative sleep is and includes fewer awakenings, minimal time spent 

awake after sleep onset, strong deep non-REM sleep, and a subjective sense of refreshment 

on waking. 

 



●​ Regularity concerns going to bed and waking at the same times each day, since consistent 

sleep–wake patterns support circadian stability and are associated with better long-term 

health outcomes, including lower mortality risk. 

●​ Timing involves sleeping in alignment with one’s chronotype, whether lark, owl, or neutral, 

because misalignment between biological preference and daily schedule can degrade sleep 

quality and contribute to fatigue, emotional difficulties, metabolic disruption, and increased 

substance use. 

Together, these four macros offer a simple structure for understanding what constitutes 

healthy sleep. 

Sleep Regularity and Mortality Risk 

A 2024 UK Biobank study examined 60,977 adults who wore wrist accelerometers for one 

week to determine how regular their sleep–wake patterns were, quantified using the Sleep 

Regularity Index. Participants were divided into five groups from least to most regular sleepers, and 

mortality outcomes were tracked for up to eight years. Individuals in the least regular group had 

significantly higher risks of all-cause, cardiovascular, and cancer mortality compared with those 

whose sleep was more regular. After full adjustment for demographic, lifestyle, and health factors, 

people in the top four regularity groups showed 20 to 48 percent lower mortality risk relative to the 

least regular group. The study also compared sleep regularity with average sleep duration and found 

that regularity was a stronger predictor of mortality than sleep duration alone. The findings suggest 

that maintaining consistent bedtimes and wake times may be an important and independent marker 

of long-term health.  

Sleep Regularity and Risk of Depression and Anxiety 

A 2025 UK Biobank study followed 79,666 adults without depression or anxiety at baseline to 

examine whether sleep regularity (measured objectively over seven days using the Sleep Regularity 

Index) predicts later mental-health outcomes. Participants were classified as irregular, moderately 

irregular, or regular sleepers based on the consistency of their sleep–wake timing across the week. 

During a median follow-up of 6.6 years, individuals with regular sleep patterns had substantially 

lower risks of developing depression and anxiety. After full adjustment for sleep duration, 

chronotype, sociodemographic factors, lifestyle behaviours, and health status, regular sleepers 

showed a 38 percent lower risk of incident depression and a 33 percent lower risk of incident anxiety 

 



compared with irregular sleepers. Importantly, these associations persisted even among people who 

already met recommended sleep-duration guidelines, indicating that regularity contributes 

independently to mental-health protection. The authors conclude that maintaining consistent sleep 

timing may be a critical factor for long-term psychological wellbeing.  
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Short Sleep Duration and All-Cause Mortality 

“the shorter your sleep. The shorter your life. Short sleep predicts all cause mortality.” 

Evidence from multiple meta-analyses and large prospective cohort studies shows that short 

sleep duration predicts a higher risk of all-cause mortality. Adults who regularly sleep fewer than 

seven hours per night have an estimated 7 to 14 percent higher mortality risk compared with those 

sleeping seven to eight hours, even after adjusting for factors such as age, sex, lifestyle behaviours, 

and comorbid health conditions. This association is part of a broader U- or J-shaped pattern in which 

both short and long sleep durations are linked to elevated mortality, with the lowest risk occurring in 

the midrange. Some studies suggest that the effect of short sleep may be stronger in women and in 

people with underlying medical conditions. Proposed mechanisms linking short sleep to mortality 

include increased cardiovascular risk, metabolic disruption, and impaired immune function. Recent 

research also indicates that sleep regularity may be an even stronger predictor of mortality risk than 

sleep duration alone. 
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Effects of Reducing Evening Light on REM Sleep 

“There's a great study where they did something similar to what I'm telling you now. 90 

minutes before bed, they turned down the lights to below 30 lux and they pulled out all of the 

blue light and just that trick of dropping the lights down 90 minutes before bed below 30 lux 

making it warm yellow light, increase their REM sleep by 18%.” 

 



Research indicates that lowering evening light levels and removing blue wavelengths before 

bedtime can increase REM sleep and improve its consolidation in healthy adults. A randomised 

crossover trial found that spending five evenings in a blue-depleted light environment increased REM 

sleep duration and reduced REM sleep fragmentation and microarousals when compared with 

normal indoor lighting of similar brightness. These effects occurred without reducing deep sleep and 

were partly independent of circadian phase shifts. Additional evidence shows that evening exposure 

to blue light disrupts sleep by suppressing melatonin, increasing alertness, and delaying sleep onset, 

while interventions that block blue light can improve subjective sleep quality and total sleep time. 

Effects on REM sleep are strongest in healthy adults, with mixed but generally positive findings in 

individuals with sleep disturbances.. 
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Neural Mechanisms Regulating Sleep and Circadian Rhythms 

“this is the thalamus, this is the sensory gait of your brain. So all of your five senses, sound, 

touch, taste, smell, they all flood into this gate called the thalamus. And then the thalamus will 

decide whether it sends those sensory signals up to your cortex. And when it sends the SA 

signals up to your cortex, you start processing them and you become consciously aware of the 

external world. Now, as we're falling asleep, just as an aside, what's interesting is that this 

gate, the sensory gait, the thalamus, once we start to fall asleep, the gait will close shut. Now 

your eyes are technically still seeing, your ears are still hearing, your tongue is still tasting. But 

because the gate of the thalamus, the sensory gait closes shut, those signals that are coming 

into your brain are no longer sent up to your cortex (...)  

You've fallen asleep. Now, the hypothalamus (...) within that structure contains a nucleus and 

that group of cells, the nucleus has a fancy term and it's called the supra charismatic nucleus 

(...) the supra charismatic nucleus is your master 24 hour clock (...) in the super charismatic 

nucleus, you get the 24 hour rhythm of being awake and being asleep, being awake and being 

asleep (...) The way it does that is that it uses signals such as light and dark (...) So every time 

that you are going to bed at the same time and waking up at the same time, you are feeding 

the supra charismatic nucleus, the master 24 hour clock in your brain, you are feeding it signals 

of regularity, and when it feeds on signals of regularity, it improves the quantity and the quality 

of your sleep.” 

Thalamic Relay of Sensory Information 

Evidence shows that the thalamus is responsible for relaying sensory information from the 

senses to the cortex, with the exception of olfactory inputs. Sensory pathways for vision, hearing, 

and somatosensation project to specific thalamic nuclei, which then transmit these signals to 

corresponding cortical regions in organised topographic patterns. The thalamus is not only a relay 

but also an active regulator, integrating ascending sensory inputs with descending cortical signals and 

modulating the flow of information according to behavioural context. This modulation supports 

processes such as attention and arousal. Olfactory information is the primary exception, since it 

bypasses the thalamus and projects directly to the olfactory cortex.  

Thalamic Gating During the Transition to Sleep 

 



Evidence indicates that thalamic gating of sensory input increases as humans fall asleep, 

resulting in reduced transmission of sensory signals to the cortex. During the transition from 

wakefulness to non-REM sleep, the reticular thalamic nucleus inhibits thalamocortical relay cells, 

decreasing the flow of sensory information and contributing to sleep onset. Electrophysiological 

studies show reduced relay neuron output and increased inhibitory activity during non-REM sleep, 

and human imaging studies demonstrate decreased thalamocortical connectivity that corresponds to 

higher sensory thresholds. Although some thalamic-cortical connectivity returns during REM sleep, 

external sensory input remains largely suppressed. This enhanced gating is considered a core 

mechanism supporting sleep maintenance and the reduction of responsiveness to the external 

environment. 

Circadian Regulation by the Suprachiasmatic Nucleus 

Evidence shows that the suprachiasmatic nucleus in the hypothalamus is the master 

regulator of the brain’s 24 hour circadian rhythm. This cluster of neurons generates intrinsic daily 

oscillations in gene expression and electrical activity, and it synchronises peripheral clocks 

throughout the body to maintain coordinated physiological timing. Its timekeeping mechanism is 

supported by transcriptional-translational feedback loops involving core clock genes, as well as 

intercellular signalling through neuropeptides neuropeptides (signalling molecules used by neurons) 

and GABA (an inhibitory neurotransmitter that reduces neuronal activity). The suprachiasmatic 

nucleus receives light input from the retina, allowing environmental light-dark cycles to entrain 

internal rhythms, and it communicates timing information to other brain regions and organs through 

neural and hormonal pathways. 
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Imagery-Based Distraction and Sleep Onset 

“the next thing you can do is take yourself on a mental walk. There's a great study from my 

university, the University of Berkeley, California (...) Alison Harvey did it (...) what she found was 

that (...) if you think about a walk that you know in great vivid detail (...) you get your mind off 

itself (...) What she found is that that increases the speed with which you fall back asleep. 

significantly.” 

 



A 2002 study showed that engaging in a vivid, interesting mental image before sleep can 

reduce the time it takes to fall asleep in individuals with insomnia. In this study, participants with 

long-standing sleep difficulties were randomly assigned to one of three strategies: an imagery 

distraction task, a general distraction instruction, or no instruction. The imagery distraction group 

was trained to select and elaborate a pleasant, engaging scene in detail, which they then used during 

the pre-sleep period. Participants who used imagery reported significantly shorter sleep onset 

latency than those who received no instructions, and they also rated their thoughts as less 

distressing during the pre-sleep period. The imagery task was experienced as more engaging than 

the strategies used in the other groups, and most participants reported that their visual imagery was 

moderately vivid or clearer. The results suggest that a specific and engaging mental image can 

effectively occupy cognitive resources that would otherwise be taken up by worries or intrusive 

thoughts, thereby helping individuals fall asleep more quickly. 
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Structure of Human Sleep Architecture 

“So we go from light non-REM and then we go down into stage two non-REM. Then we go 

down into deep sleep and then we're going to rise back up into light stage two non-REM sleep. 

We're going to stay there and after about 70, 80 minutes you're going to pop up and you'll have 

a short REM sleep period (...) You go down into non-REM sleep and then up into rem, down into 

non-REM sleep, and you'll go up into rem, down into non-REM sleep and up into rem (...) so we 

go down into non-REM sleep and then up into REM in this 90 minute cycle. The problem is that 

it's on average 90 minutes. It ranges from 70 minutes to, to 120 minutes from one individual to 

the next (...)” 

Human sleep architecture consists of a repeating pattern of non REM sleep and REM sleep 

that cycles throughout the night. Each cycle typically lasts 90 to 110 minutes and occurs four to six 

times per night. 

●​ Non REM sleep contains three stages: N1, which is the lightest stage and marks the 

transition from wakefulness; N2, which features sleep spindles (brief bursts of fast 

brain activity) and K complexes (large single waves that help protect sleep), 

 



represents over half of total sleep time; and N3, also called slow wave sleep, which is 

the deepest and most restorative stage. 

●​ REM sleep follows these stages and is characterised by rapid eye movements, vivid 

dreaming, and near complete muscle atonia. 

The distribution of these stages changes across the night, with slow wave sleep dominating 

the early cycles and REM sleep periods lengthening in later cycles. Sleep architecture is dynamic and 

shaped by factors such as age, sex, circadian rhythms, and individual traits, meaning that the exact 

sequence and duration of each stage can vary. Sleep structure is measured using polysomnography, 

and its patterns are often visualised in a hypnogram that shows how the brain moves through each 

stage across the night. 

Variation in the Duration of NREM–REM Sleep Cycles 

Evidence shows that the duration of a full NREM–REM sleep cycle varies considerably across 

individuals. Large studies demonstrate substantial interindividual differences, with average cycle 

lengths centred around 90 to 100 minutes but ranging widely from about 70 to 150 minutes. These 

differences are stable over time within a person and are considered phenotypic, meaning they reflect 

trait-like characteristics rather than night-to-night fluctuations. Factors such as age, sex, genetics, 

sleep pressure, and circadian rhythms all influence the duration of NREM and REM periods. For 

example, older adults often show longer NREM episodes and shorter REM episodes, and genetics can 

shape the length of both NREM and REM stages, sometimes in sex-specific ways. The overall pattern 

indicates that sleep cycle duration is not fixed but varies in predictable ways across individuals. 
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The Functional Roles of Dreaming 

“these deep emotional centers of the brain (...) called the amygdala (...) Those can be up to 40% 

more active when you're in dream sleep than when you're awake. Dream sleep is rapid eye 

movement sleep, REM sleep (...) 

So we dream for at least two different reasons. The first reason is emotional first aid. REM sleep 

is what I've defined as overnight therapy. And it's during dream sleep where your brain takes 

difficult, painful, emotional experiences, and it acts like a nocturnal soothing balm. And it just 

takes the sharp edges off those difficult, painful experiences (...) REM sleep is the only time 

during the 24 hour period where the brain shuts off a stress related neurochemical called 

noradrenaline. Now you've heard of the sister chemical downstairs in your body called 

adrenaline. Well, upstairs in the brain, we don't have adrenaline. We have no adrenaline. REM 

sleep is the only time where it's completely shut off. And what we put forward is a theory called 

overnight therapy, where your brain has, as I told you, these emotional centers and these 

memory centers, the emotional centers, the amygdala, the memory centers, the hippocampus. 

You reactivate those structures when you go into dream sleep. So your brain gets the chance to 

reactivate and replay and reprocess emotional experiences (...) 

But there's a second completely independent benefit of dreaming. Dreaming is a form of 

informational alchemy. Dreaming is creativity (...) It's almost as though we go to sleep with the 

pieces of the jigsaw, but by way of dreaming, we wake up with a puzzle complete. And when 

you start to fuse things that shouldn't, should not normally go together, but when they do every 

now and again cause a marked advance in evolutionary fitness, that is the biological basis of 

creativity.” 

Activation of Emotional Brain Regions During REM Sleep 

Research shows that emotional brain regions are more active during REM sleep than during 

wakefulness. Neuroimaging studies report increased activity in structures such as the amygdala, 

which is involved in processing emotional significance, the anterior cingulate cortex, which helps 

regulate emotional conflict, the medial prefrontal cortex, which supports emotional control, and the 

insula, which contributes to internal emotional awareness. REM sleep is also characterised by 

prominent theta and beta oscillations, which are patterns of brainwave activity that support learning 

and emotional memory consolidation. These patterns allow for synaptic plasticity, meaning that 

 



connections between neurons can strengthen or weaken in ways that help reshape emotional 

responses. Together, these findings indicate that REM sleep provides a neural environment that 

supports the processing, consolidation, and regulation of emotional experiences. 

REM Sleep and the Processing of Emotional Experiences 

Evidence shows that REM sleep supports the processing of emotional experiences and can 

reduce their emotional intensity over time. Studies demonstrate that REM sleep facilitates the 

consolidation of emotional memories, meaning that emotionally significant events become more 

stable and easier to recall after REM-rich sleep. Research also indicates that REM sleep is associated 

with decreased amygdala reactivity and lower subjective emotional responses to previously 

encountered emotional stimuli, suggesting a reduction in emotional charge. This effect is linked to 

characteristic features of REM sleep, including reduced adrenergic activity and specific patterns of 

brain oscillations that support emotional memory consolidation. Some findings show that emotional 

responses may be heightened shortly after sleep but decline over longer periods, indicating a 

dynamic process in which REM sleep both activates and ultimately helps resolve emotional 

experiences. Disrupting REM sleep impairs emotional regulation and increases next-day emotional 

reactivity, highlighting the role of REM sleep in adaptive emotional processing. 

Dreaming and the Formation of Novel Creative Associations 

Evidence indicates that dreaming can enhance creative problem solving and promote novel 

associations between ideas. Studies show that REM sleep, which is the stage of sleep richest in vivid 

dreaming, supports the formation of associative networks and the integration of information that is 

not normally linked, leading to improved performance on creative problem solving tasks. Research 

also highlights the role of the sleep onset period, known as N1 or hypnagogia, where targeted dream 

incubation has been shown to increase creative output and expand the semantic distance of ideas, 

meaning that people generate responses that are more conceptually distant from one another. 

Higher dream recall frequency is associated with greater creativity and divergent thinking, and 

individuals who frequently remember or elaborate on their dreams often report that dreams inspire 

creative ideas. Together, these findings suggest that dreaming provides a mental state in which the 

brain combines memories and concepts in unusual ways that can support creative insight. 

Noradrenaline Suppression During REM Sleep 

 



Evidence shows that noradrenaline levels in the brain are sharply reduced during REM sleep. 

Noradrenergic neurons in regions such as the locus coeruleus, which normally release noradrenaline 

to support alertness and arousal, become almost completely inactive during REM sleep. This leads to 

a significant decline in noradrenaline concentrations across brain areas including the cortex, 

hippocampus, and thalamus. Microdialysis and other neurochemical studies confirm this drop in 

noradrenaline during REM. The suppression of noradrenergic activity is essential for the generation 

of REM sleep and its characteristic features, since artificially increasing noradrenaline can block REM 

sleep while reducing it can help initiate REM. 

Adrenaline in the Brain Compared With Noradrenaline 

Evidence shows that adrenaline is present in the human brain, but in far smaller amounts 

and with a more limited role than noradrenaline. Adrenaline is found mainly in specific brainstem 

and hypothalamic regions and is produced only in areas that contain phenylethanolamine N 

methyltransferase, the enzyme required for its synthesis. Noradrenaline, by contrast, is widely 

distributed throughout the brain and is released primarily by neurons in the locus coeruleus, a region 

involved in arousal and attention. Noradrenaline functions as a major neurotransmitter in the central 

nervous system and plays key roles in regulating vigilance, mood, and stress responses. Adrenaline 

can act on adrenergic receptors within the brain, but its influence is minor compared with that of 

noradrenaline, since most adrenaline in the body functions as a hormone released from the adrenal 

medulla into the bloodstream. 
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Nightmares, Psychological Wellbeing, and Emotional Regulation 

“there is now a better treatment for nightmares if you are suffering from nightmares. And it's 

called image rehearsal therapy or IRT. And it works through an incredible mechanism of 

memory (...) called Memory Reconsolidation (...) 

The definition of nightmare disorder is that you have to have these dreams frequently, maybe 

at least twice a week. They have to wake you up outta your sleep, and you have vivid recall. 

Plus, it has to cause you some kind of daytime distress where you're not feeling good about the 

day. It's causing you mental anguish. And furthermore, if it starts to lead to hopelessness or a 

sense that your life is not worth living, you absolutely need to go and see someone. And here's 

what we've discovered about nightmares. Short sleep duration, not getting enough sleep, 

sleeping less than six hours, predicts by about a hundred to 150% higher percentage chance of 

you having suicidal thoughts attempting suicide or tragically suicide completion (...) So if short 

sleep has 150% higher likelihood of suicidality, having nightmares has an 800% higher 

likelihood of suicidal tendencies associated with it (...) 

Normative dreaming, even if they're bad dreams, is beneficial (...) There was a study done by a 

late sleep scientist, a woman called Rosalind Cartwright, and she was studying people who'd 

gone through a difficult period, let's say bereavement or very bitter divorce, and they had 

become depressed because of that experience. And around the time of the experience, she was 

seeing them as a therapist and she was having them do dream recall. So she was having them 

create dream diaries every single night. And then she tracked these patients for a year, and it 

turned out about roughly half of them by 12 months later, had remitted from their depression 

(...) Those individuals that went on to gain remission to their depression and get better, those 

people were dreaming of the events itself at the time that they were happening. Whereas those 

other people who didn't go on to gain clinical remission, they were dreaming, they just weren't 

dreaming of the experiences itself.” 

Imagery Rehearsal Therapy for the Treatment of Nightmares  

Evidence shows that imagery rehearsal therapy, often called IRT, is an effective treatment for 

reducing the frequency and distress of nightmares. Research demonstrates that IRT leads to 

meaningful improvements in adults, children, and individuals with psychiatric conditions such as post 

traumatic stress disorder and borderline personality disorder. Meta analyses and systematic reviews 

 



report large and sustained reductions in nightmare frequency and better sleep quality, with 

improvements lasting for up to a year after treatment. IRT is as effective as prazosin, a commonly 

used medication for trauma related nightmares, and works well when delivered individually, in 

groups, or in brief and self guided formats. Around 30 percent of patients may not fully respond and 

dropout rates can be higher in populations with severe trauma, but overall the evidence supports IRT 

as a first line psychological treatment recommended by major sleep and psychiatric organisations. 

Definition and Features of Nightmare Disorder 

Nightmare disorder is a recognised sleep disorder marked by frequent and distressing 

nightmares that significantly disrupt sleep and daily functioning. These nightmares are typically long, 

vivid, and emotionally negative, often involving threats to safety or survival. They usually occur 

during rapid eye movement, or REM, sleep and lead to awakenings in which the person is quickly 

alert and aware of their surroundings. A diagnosis requires that the nightmares cause clinically 

significant distress or impairment in social, occupational, or other important areas of life, and that 

the symptoms are not better explained by medication, substance use, or another mental or medical 

condition. Nightmare disorder affects an estimated 2 to 8 percent of the general population, with 

higher rates in people with post traumatic stress disorder or mood disorders, and is associated with 

difficulties such as insomnia, anxiety, depression, and reduced quality of life. 

Short Sleep Duration and Risk of Suicidal Thoughts and Behaviours 

Evidence shows that short sleep duration is a significant predictor of suicidal ideation and 

suicide attempts in both adolescents and adults. Large scale and longitudinal studies consistently find 

that sleeping less than about six hours per night is associated with higher rates of suicidal thoughts, 

and this relationship remains even after accounting for factors such as depression and anxiety. 

Research also indicates that short sleep increases the likelihood of suicide attempts, with some 

studies showing a dose-response pattern in which progressively shorter sleep is linked to greater risk. 

Although the evidence for suicide completion is less extensive, meta analyses and longitudinal 

studies identify sleep disturbance as a predictor of suicide deaths with a medium effect size. The 

relationship between sleep duration and suicidality is often U shaped, meaning that both short and 

long sleep durations can increase risk, though short sleep shows the most consistent association. 

Vulnerable groups, including adolescents, sexual and gender minorities, and individuals with 

psychiatric comorbidities, appear particularly affected. 

Dream Content and Emotional Adjustment After Marital Separation 

 



A 2006 study led by Rosalind Cartwright examined whether the dream content of recently 

separated individuals predicted their emotional adjustment over the course of a year. Participants 

spent one night in the sleep laboratory during the early stages of their separation, where their REM 

sleep dream reports were collected following monitored awakenings. Dream samples were scored 

for the presence and frequency of the spouse image, the intensity of sadness, and the degree of 

intra-dream memory integration. Participants were then tracked for one year, during which their 

depressive symptoms were reassessed. 

The researchers found that those who subsequently showed improvement in depression had 

dreams that contained more developed and personally relevant imagery, including more frequent 

appearances of the spouse and stronger emotional processing within the dream. In contrast, 

participants whose depression persisted tended to produce more bland, vague, or less emotionally 

engaged dreams. Regression analyses showed that individuals who retained higher levels of 

depression at follow-up reported dreams that were less well developed, contained more neutral 

emotional content, and showed weaker integration of the stressor into dream imagery. These results 

suggest that the way stressful experiences are incorporated into dreams may support emotional 

adjustment, and that richer, more emotionally engaged dream content is associated with better 

long-term mood outcomes.  
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Magnesium  

“there is one form of magnesium that seems to have some evidence in favor of it. It's called 

Magnesium L-Threonate (...)  

there may be an indirect benefit of magnesium in that it does seem to relax muscles. And when 

the body is in a state of relaxation, it sends a signal of relaxation back up a branch of nerves 

called the vagus nerve that goes up to the brain and signals to your brain. You are starting to 

relax down and you get the state of quiescence, and that's very helpful for sleep.” 

Magnesium L-Threonate and Sleep Quality 

 



Current evidence suggests that magnesium L-threonate can improve sleep quality in adults 

who report sleep difficulties. A recent randomised, double blind, placebo controlled trial found that 

taking magnesium L-threonate for 21 days led to significant improvements in both subjective and 

objective sleep measures. Participants receiving the supplement showed better deep sleep and REM 

sleep on wearable device recordings, along with improved readiness and daytime functioning, 

whereas sleep quality declined in the placebo group. Self-reported measures also indicated better 

morning alertness, energy, mood, and overall sleep satisfaction. Broader research on magnesium 

supplements in general shows mixed results, with inconsistent findings across different forms of 

magnesium, but magnesium L-threonate may have stronger effects because of its ability to reach the 

brain more effectively. More large scale and independent studies are needed, but current evidence 

supports a beneficial effect of magnesium L-threonate on sleep quality in people with self-reported 

sleep problems. 

Magnesium and Muscle Relaxation 

Research shows that magnesium plays an essential physiological role in muscle function, 

including the regulation of muscle contraction and relaxation, but evidence that magnesium 

supplementation reliably enhances muscle relaxation in the general population is mixed. Large 

systematic reviews and randomised controlled trials indicate that magnesium does not meaningfully 

reduce muscle cramps or produce consistent muscle-relaxing effects in healthy adults or older 

individuals. Benefits appear more likely in specific contexts, such as magnesium deficiency or certain 

clinical settings, where magnesium’s action as a calcium antagonist can reduce neuromuscular 

excitability. Some studies in athletes and physically active individuals also report modest reductions 

in muscle soreness after supplementation, although direct effects on muscle relaxation remain 

uncertain. Overall, magnesium contributes to muscle physiology, but routine supplementation has 

not been shown to consistently promote muscle relaxation in the general population. 

Vagal Activity, Relaxation, and Sleep Onset 

Research shows that increased vagal activity, which reflects greater activation of the 

parasympathetic nervous system, promotes relaxation and supports the transition into sleep. The 

parasympathetic system is the branch of the autonomic nervous system responsible for calming the 

body, lowering heart rate, and reducing physiological arousal. Studies demonstrate that techniques 

known to enhance vagal tone, such as slow, deep breathing or interventions that stimulate the vagus 

nerve, lead to increased feelings of relaxation and measurable decreases in stress markers, including 

 



heart rate and blood pressure. Higher vagal activity is also linked to faster sleep initiation, better 

sleep quality, and fewer nighttime awakenings. During normal sleep onset, the body naturally shifts 

from sympathetic dominance, associated with alertness, to parasympathetic dominance, which 

supports the onset and maintenance of sleep. These findings indicate that strengthening 

parasympathetic activity can be beneficial for relaxation and for falling asleep more easily. 
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Effects of Ashwagandha and Phosphatidylserine on Stress 

“ashwagandha and another compound called phosphatidylserine. Both of these supplements 

seem to (...) ratchet down the fight or flight branch of your nervous system, and they can also 

reduce the amount of cortisol that the body is releasing (...) both push you back over into the 

more quiescent, what we call parasympathetic nervous system branch.” 

Ashwagandha and Stress Physiology 

Research shows that ashwagandha supplementation can lower cortisol, the body’s main 

stress hormone, and may also shift the nervous system toward a more relaxed state. Multiple 

high-quality reviews and clinical trials report that adults taking ashwagandha experience meaningful 

reductions in cortisol levels, particularly those under chronic stress. Some studies also find increases 

in heart rate variability, a physiological indicator of greater parasympathetic activity. The 

parasympathetic nervous system is the branch responsible for rest, recovery, and relaxation, and 

higher heart rate variability generally reflects reduced activation of the sympathetic, or 

“fight-or-flight”, system. These findings suggest that ashwagandha not only lowers cortisol but may 

also help rebalance the autonomic nervous system in a way that promotes a calmer physiological 

state. 

Phosphatidylserine and Stress Physiology 

Studies show that phosphatidylserine can reduce the body’s cortisol response to stress, 

though its effects on the sympathetic, or “fight-or-flight”, branch of the nervous system are less 

consistent. Clinical trials using doses between 400 and 800 milligrams per day report that 

phosphatidylserine dampens the typical surge in cortisol that occurs during physical or psychological 

 



stress. This suggests a stabilising effect on the hypothalamic-pituitary-adrenal axis, which regulates 

hormonal stress responses. In contrast, most studies find little evidence that phosphatidylserine 

directly reduces sympathetic activity, as measures such as heart rate and blood pressure generally 

remain unchanged. A small number of studies note more relaxed brain activity patterns after 

supplementation, but these findings are indirect. Overall, the strongest evidence indicates that 

phosphatidylserine helps control cortisol reactivity rather than directly lowering sympathetic nervous 

system activation. 
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Insomnia, Cortisol, and Cognitive Behavioural Therapy 

“that insomnia we can classify usually as at least one of two different types (...) One is called 

sleep onset insomnia. I can't fall asleep. The other is sleep maintenance insomnia. I can't stay 

asleep (...) 

With insomnia patients, they show (...) a beautiful rise [in cortisol] in the late morning hours. It 

starts to come down, but then you see two anomalies right before bed. It goes back up and 

then in the middle of the night, even when it's starting to rise, it will have this abnormal spike 

right in the middle of the night too. And what we believe is that that may in part, explain sleep 

onset insomnia. Cortisol should be coming down and it should stay low right before we go to 

bed (...) 

one of the most effective ways to help people sleep is called cognitive behavioral therapy for 

insomnia” 

Sleep Onset Insomnia and Sleep Maintenance Insomnia 

Sleep-onset insomnia refers to difficulty falling asleep at the beginning of the night. People 

with this form of insomnia typically take more than about 30 minutes to fall asleep on a regular basis, 

often because of heightened mental or physiological arousal near bedtime. Sleep maintenance 

insomnia refers to difficulty staying asleep, such as waking repeatedly during the night or struggling 

to fall back asleep after an awakening. This pattern leads to fragmented sleep and reduced overall 

sleep efficiency. Both types of insomnia can occur separately or together, and each has different 

 



underlying contributors, ranging from stress and circadian rhythm disruption to medical or 

age-related factors. Understanding the distinction helps guide treatment, since different mechanisms 

may require different therapeutic approaches. 

Cortisol Patterns in Insomnia 

Evidence shows that insomnia is associated with abnormal increases in cortisol, the body’s 

primary stress hormone, particularly during the evening and night. Clinical studies and meta-analyses 

find that people with chronic insomnia tend to have higher cortisol levels than good sleepers, 

reflecting greater activation of the hypothalamic-pituitary-adrenal axis, the system that governs 

hormonal stress responses. These elevations often occur at times when cortisol should normally be 

low, especially before bedtime and in the early part of the night, which may contribute to difficulties 

falling asleep or staying asleep. Research also shows that insomnia is linked to a disrupted daily 

rhythm of cortisol secretion, including a flatter decline across the day or an exaggerated rise in the 

morning. Not all individuals with insomnia display these changes, but overall the evidence supports a 

pattern of heightened physiological arousal that interferes with normal sleep regulation. 

Effectiveness of Cognitive Behavioural Therapy for Insomnia 

Cognitive behavioural therapy for insomnia, often called CBT-I, is one of the most effective 

treatments for improving sleep in people with chronic insomnia. Large reviews of clinical trials show 

that CBT-I leads to meaningful improvements in the time it takes to fall asleep, the ability to stay 

asleep, overall sleep quality, and daytime functioning. These benefits are long-lasting and often 

continue for a year or more after treatment, making CBT-I more durable than sleep medications for 

long-term management. Both traditional face-to-face CBT-I and digital or internet-based versions are 

effective, with digital programmes offering similar improvements and greater accessibility. CBT-I also 

works well for people whose insomnia occurs alongside other conditions such as depression, PTSD, 

chronic pain, or cancer. Research in adolescents shows comparable benefits, including shorter time 

to fall asleep and longer total sleep time.  
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Genetic Short Sleepers 

“… genetic short sleepers. These are individuals who by way of a genetic mutation, can survive 

on as little as 6.25 hours of sleep. In other words, six hours and 15 minutes of sleep, and they 

show zero impairment in their brain or their body (...) They are more efficient sleepers, they can 

get done what you and I take eight hours to do. They can do it in six. ” 

Genetic short sleepers, sometimes called natural short sleepers, are individuals who 

naturally sleep far less than average, often about four to six hours per night, yet function normally 

without the cognitive impairments, health problems, or daytime fatigue that typically accompany 

chronic sleep loss. This pattern is lifelong and arises from specific genetic variants that alter the 

brain’s regulation of sleep need. Several rare mutations have been identified in families with this 

trait, including variants in genes such as DEC2/BHLHE41, NPSR1, GRM1, ADRB1, and SIK3. These 

genes influence cellular pathways involved in sleep regulation, and studies using animal models show 

that the same mutations reliably produce reduced sleep need without negative consequences. 

Genetic short sleeping is therefore understood as a biologically distinct sleep phenotype, rather than 

a form of insomnia or voluntary sleep restriction. 

References 267-271. 

 



Effects of Sleep Loss on Metabolism and Eating Patterns 

“certainly what you eat will change how you sleep, but perhaps more powerfully is how you 

sleep dramatically changes how you eat and how you dispose of those calories and what 

happens inside of your body (...) when you are undersleep and taking on board calories, the 

way that you dispose of that energy is different (...) 

We then did a brain imaging study where we deprived you of sleep and we put you inside of a 

scanner and we showed you a whole range of foods from really unhealthy things to really 

healthy things, to low calorie, high calorie. When you are undersleep, despite them being the 

same exact food stimuli, your brain responded far more powerfully to the unhealthy sort of high 

carbohydrate, high sugar foods. 

there was a great study where they looked at people who were dieting and either getting 

sufficient sleep or not getting sufficient sleep. What was fascinating is that both of those 

groups, whether you are well slept or not well slept, you both lost weight. In fact, you lost about 

the same amount of weight. So you'd think, okay, so that's fine. The problem was if you looked 

at what you were losing, there was an issue. Those people who were dieting but not getting 

sufficient sleep, 70% of all the weight that they lost came from lean muscle mass and not fat.” 

Sleep Loss and Eating Behaviour 

Research shows that insufficient sleep reliably alters appetite and eating behaviour in ways 

that promote overeating. Studies find that short sleep disrupts the balance of appetite-regulating 

hormones, including increases in ghrelin, which stimulates hunger, and decreases in leptin, which 

signals fullness. However, recent evidence indicates that the strongest effects come from changes in 

the brain’s reward and self-control systems rather than hormonal shifts alone. When people are 

sleep deprived, they show stronger cravings for energy-dense foods that are high in fat and sugar, 

increased snacking, and poorer overall diet quality. Neuroimaging studies demonstrate heightened 

activity in reward-related brain regions when viewing food cues, along with reduced activity in brain 

regions responsible for restraint and decision-making. These combined effects make unhealthy foods 

more appealing and harder to resist, leading many individuals to eat more than they would when 

fully rested. 

 



Sleep Deprivation and Metabolic Function 

Evidence shows that sleep deprivation has significant effects on metabolism, influencing how 

the body regulates glucose, manages hormones, and processes nutrients. Even short periods of 

restricted sleep reduce the body’s sensitivity to insulin, the hormone that helps move glucose into 

cells. This leads to higher blood sugar levels and metabolic patterns that resemble those seen in type 

2 diabetes. Sleep loss also disrupts hormones involved in appetite and energy balance, including 

increases in ghrelin, which stimulates hunger, decreases in leptin, which signals fullness, and rises in 

cortisol, a stress hormone that can promote fat storage. Studies examining blood chemistry after 

sleep deprivation find increases in circulating lipids and certain amino acids, which reflect broader 

disturbances in metabolic pathways. Although being awake longer slightly increases energy 

expenditure, this effect is small compared to the increase in calorie intake that typically follows sleep 

loss. As a result, sleep deprivation creates a positive energy balance that can contribute to weight 

gain and impaired metabolic health over time. 

Sleep Loss and Neural Responsivity to High-Calorie Foods 

Evidence from neuroimaging research shows that acute sleep deprivation alters the way the 

brain evaluates food, biasing individuals toward higher-calorie options. In a controlled crossover 

study, healthy adults completed two conditions: one night of normal sleep and one night of total 

sleep deprivation. After each condition, participants underwent functional MRI while viewing and 

rating a wide range of foods varying in caloric density. The study found that insufficient sleep reduced 

activity in cortical regions involved in higher-order evaluation and decision-making, while increasing 

activation in the amygdala, a subcortical structure associated with emotional and reward-driven 

responses. This shift in neural responsivity was accompanied by a heightened behavioural desire for 

calorie-dense foods. The findings indicate that lack of sleep weakens top-down regulatory control 

over food choices and enhances bottom-up reward signals, increasing the appeal of energy-rich 

foods even when the visual stimuli are identical across conditions. 

Sleep Restriction and Dieting Outcomes 

A 2018 study examined how insufficient sleep influences body-composition changes during 

intentional weight loss. In this 8-week randomised study, adults with overweight or obesity were 

assigned either to caloric restriction alone or to caloric restriction combined with repeated sleep 

restriction, in which time in bed was reduced on five nights per week by roughly one hour per night 

relative to the control condition. Both groups lost a similar amount of total body weight over the 

 



intervention, but the composition of that weight loss differed. Evidence from the trial shows that 

participants who maintained adequate sleep lost a greater proportion of fat mass, whereas those 

undergoing sleep restriction lost less fat and proportionally more lean mass despite equivalent 

weight change. These findings indicate that reduced sleep can impair the metabolic quality of weight 

loss during dieting by shifting losses away from fat and toward fat-free mass.  

References 272-282. 
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	Independent Research & further reading 
	 
	Contents 
	Effects of Sleep on DNA Expression, Belief, and Social Connection 
	“even down to the level of your DNA, your sleep and how you are sleeping or not sleeping will change the very DNA nucleic alphabet that spells out your daily health narrative (...) It can change our belief systems. It can change how lonely or sort of hyper social we are.” 

	Brain and Body Activity During Sleep 
	“sleep is not a passive state. It's an incredibly active state, both in terms of the brain and the body.” 

	Sleep Education in Medical Training 
	“And doctors themselves, you know, there's a great study and what they found was that medical doctors across, I think it was about 11 different curricula around the world, they will only receive about 1.2 hours of education on sleep, but it's a third of their patients' lives.” 

	Sleep Apnea and Restless Leg Syndrome  
	“Those people who have other sleep disorders like sleep apnea, 
	there's another disorder called restless leg syndrome. It's a terrible disorder where your legs start to feel as though they've got this sort of creepy crawly feeling and you've constantly got a massage them and move them. It's a terrible disruptor of your sleep.” 

	Effects of Alcohol, Caffeine, and THC on Sleep  
	“And then you've got another collection of individuals who, they don't have any sleep disorders, but they are either doing things that will dismantle their sleep. So either the taking on things into themselves like alcohol, caffeine, THC, that aren't the sleep helpers, even though sometimes they think they are. And then you've got perhaps the internal things that will prevent you from sleeping well, things like stress and anxiety. ” 

	Compensatory Weekend Sleep and Cardiovascular Risk 
	“there was a study published from what's called the UK Biobank (...) they studied in this particular research paper over 90,000 individuals. And what they did was they essentially split them down into those individuals who were short sleeping during the week and then short sleeping at the weekend. And they compared them to those individuals who were short sleeping during the week, but then long sleeping at the weekend, they were doing catchup sleep (...) in the people who were short sleeping during the week, but long sleeping at the weekend, they had a 20% reduced cardiovascular disease risk relative to the people who were short sleeping during the week, but also short sleeping at the weekend.” 

	Effects of Pre-Emptive Sleep Extension on Sleep Restriction 
	“But here's this new remarkable data from Walter Reed Medical Army Institute, a researcher called Thomas Balkan. And what he was interested in was flipping the direction of the question, not if I go into debt, can I pay back with credit? But what if I know in future I'm going to face a debt, an upcoming debt? Can I do sleep banking? (...) It's a sleep saving system (...) what he found was that people who had built up this credit, this savings account of sleep in the days in the week beforehand, they suffered about 40% less of an impairment relative to the people who had not created any savings plan (...) 
	athletes sleep terribly typically the night before. A huge performance, no matter, you know, of course they're nervous. But what you can do is you can have them bank sleep in the days before when they're not as nervous and therefore their performance doesn't suffer as much, even though they know they're going to be deprived” 

	Effects of Electronic Device Use on Sleep Quality 
	“most impactful things that you can start doing tonight to start sleeping better? (...) digital detox (...) it's not a problem of blue light (...) we've been taught this myth of the blue light effect (...) after a very influential paper, which is a great paper. And what they showed was that one hour of iPad reading before bed ended up impairing your melatonin. It disrupted sleep, it reduced the amount of dream sleep (...) But then Michael Gradisar, this incredible Australian researcher, started to say, well, I can't replicate these findings. And what he was discovering is that it's not the blue light that's the problem (...) It's a combination of first these devices that we use are attention capture devices and they are designed to fleece you of your attention economy (...) So what happens is that these devices become hugely activating and as a result, they essentially will be a mute button on your sleepiness. So you could be there, you get into bed, it's 11:00 PM you think, I am so tired, I was falling asleep

	Advanced Circadian Phase Disorder 
	“if you have a circadian rhythm disorder, let's say that you're someone who has an advanced circadian phase, what that means is you're someone who really can't get sleepy until three or four in the morning, and you would prefer to be sleeping throughout most of the day. 
	So you, you are almost nocturnal  (...) it's a genetic disorder in part (...) probably somewhere between, probably one to 2% of the population have a very severe, what we call an advanced circadian phase disorder.” 

	Melatonin Use, Sleep Outcomes, and Health Risks 
	“if you look at what we call meta-analysis, where we gather together all of the individual studies on a topic and we put them in a big statistical bucket, what they found is that melatonin [supplementation] will only improve the speed with which you fall asleep by about 3.4 minutes, and it will only increase the efficiency of your sleep by about 2.2% (...)  
	it's not a peer review, it's not reviewed yet by scientists. It's not published in a journal, so you've got to treat it at preliminary. But there was a recent conference where someone published, literally 72 hours ago a paper showing that people who were taking melatonin had double the risk of cardiovascular disease across the lifespan that they studied than people who were not taking melatonin (...) 
	There was a study that was published about three years ago that showed here in America over the past 10 years, there has been a 503% increase in poisonous overdose admissions to hospitals of melatonin in the past 10 years, 503% increase. So firstly, we've got to be a bit careful. The second reason is that melatonin is a bioactive hormone and it's also involved in reproductive development. And those studies done back in the 1970s, I think, where they were looking at juvenile male rats, which is to say male rats who were going through adolescence. And they were dosing them with high amounts of melatonin. And what they found is that that stunted the development of the testes of the testicles, and it caused testicular atrophy.” 

	Effects of Anticipatory Anxiety on Sleep 
	“when we create this anticipatory anxiety, the amount of deep sleep that you have drops significantly, you don't sleep as well.” 

	The QQRT Framework (Quantity, Quality, Regularity, and Timing) 
	“Relative to your own subjective perception of did I sleep well or not. Science really teaches, at least in my mind, that there are four pillars, four macros of good sleep. And you can think of this under the acronym QQRT (...) Quantity, Quality, Regularity and Timing (...) 

	Short Sleep Duration and All-Cause Mortality 
	“the shorter your sleep. The shorter your life. Short sleep predicts all cause mortality.” 

	Effects of Reducing Evening Light on REM Sleep 
	“There's a great study where they did something similar to what I'm telling you now. 90 minutes before bed, they turned down the lights to below 30 lux and they pulled out all of the blue light and just that trick of dropping the lights down 90 minutes before bed below 30 lux making it warm yellow light, increase their REM sleep by 18%.” 

	Neural Mechanisms Regulating Sleep and Circadian Rhythms 
	“this is the thalamus, this is the sensory gait of your brain. So all of your five senses, sound, touch, taste, smell, they all flood into this gate called the thalamus. And then the thalamus will decide whether it sends those sensory signals up to your cortex. And when it sends the SA signals up to your cortex, you start processing them and you become consciously aware of the external world. Now, as we're falling asleep, just as an aside, what's interesting is that this gate, the sensory gait, the thalamus, once we start to fall asleep, the gait will close shut. Now your eyes are technically still seeing, your ears are still hearing, your tongue is still tasting. But because the gate of the thalamus, the sensory gait closes shut, those signals that are coming into your brain are no longer sent up to your cortex (...)  
	You've fallen asleep. Now, the hypothalamus (...) within that structure contains a nucleus and that group of cells, the nucleus has a fancy term and it's called the supra charismatic nucleus (...) the supra charismatic nucleus is your master 24 hour clock (...) in the super charismatic nucleus, you get the 24 hour rhythm of being awake and being asleep, being awake and being asleep (...) The way it does that is that it uses signals such as light and dark (...) So every time that you are going to bed at the same time and waking up at the same time, you are feeding the supra charismatic nucleus, the master 24 hour clock in your brain, you are feeding it signals of regularity, and when it feeds on signals of regularity, it improves the quantity and the quality of your sleep.” 

	Imagery-Based Distraction and Sleep Onset 
	“the next thing you can do is take yourself on a mental walk. There's a great study from my university, the University of Berkeley, California (...) Alison Harvey did it (...) what she found was that (...) if you think about a walk that you know in great vivid detail (...) you get your mind off itself (...) What she found is that that increases the speed with which you fall back asleep. significantly.” 

	Structure of Human Sleep Architecture 
	“So we go from light non-REM and then we go down into stage two non-REM. Then we go down into deep sleep and then we're going to rise back up into light stage two non-REM sleep. We're going to stay there and after about 70, 80 minutes you're going to pop up and you'll have a short REM sleep period (...) You go down into non-REM sleep and then up into rem, down into non-REM sleep, and you'll go up into rem, down into non-REM sleep and up into rem (...) so we go down into non-REM sleep and then up into REM in this 90 minute cycle. The problem is that it's on average 90 minutes. It ranges from 70 minutes to, to 120 minutes from one individual to the next (...)” 

	The Functional Roles of Dreaming 
	“these deep emotional centers of the brain (...) called the amygdala (...) Those can be up to 40% more active when you're in dream sleep than when you're awake. Dream sleep is rapid eye movement sleep, REM sleep (...) 
	So we dream for at least two different reasons. The first reason is emotional first aid. REM sleep is what I've defined as overnight therapy. And it's during dream sleep where your brain takes difficult, painful, emotional experiences, and it acts like a nocturnal soothing balm. And it just takes the sharp edges off those difficult, painful experiences (...) REM sleep is the only time during the 24 hour period where the brain shuts off a stress related neurochemical called noradrenaline. Now you've heard of the sister chemical downstairs in your body called adrenaline. Well, upstairs in the brain, we don't have adrenaline. We have no adrenaline. REM sleep is the only time where it's completely shut off. And what we put forward is a theory called overnight therapy, where your brain has, as I told you, these emotional centers and these memory centers, the emotional centers, the amygdala, the memory centers, the hippocampus. You reactivate those structures when you go into dream sleep. So your brain gets the chance
	But there's a second completely independent benefit of dreaming. Dreaming is a form of informational alchemy. Dreaming is creativity (...) It's almost as though we go to sleep with the pieces of the jigsaw, but by way of dreaming, we wake up with a puzzle complete. And when you start to fuse things that shouldn't, should not normally go together, but when they do every now and again cause a marked advance in evolutionary fitness, that is the biological basis of creativity.” 

	Nightmares, Psychological Wellbeing, and Emotional Regulation 
	“there is now a better treatment for nightmares if you are suffering from nightmares. And it's called image rehearsal therapy or IRT. And it works through an incredible mechanism of memory (...) called Memory Reconsolidation (...) 
	The definition of nightmare disorder is that you have to have these dreams frequently, maybe at least twice a week. They have to wake you up outta your sleep, and you have vivid recall. Plus, it has to cause you some kind of daytime distress where you're not feeling good about the day. It's causing you mental anguish. And furthermore, if it starts to lead to hopelessness or a sense that your life is not worth living, you absolutely need to go and see someone. And here's what we've discovered about nightmares. Short sleep duration, not getting enough sleep, sleeping less than six hours, predicts by about a hundred to 150% higher percentage chance of you having suicidal thoughts attempting suicide or tragically suicide completion (...) So if short sleep has 150% higher likelihood of suicidality, having nightmares has an 800% higher likelihood of suicidal tendencies associated with it (...) 
	Normative dreaming, even if they're bad dreams, is beneficial (...) There was a study done by a late sleep scientist, a woman called Rosalind Cartwright, and she was studying people who'd gone through a difficult period, let's say bereavement or very bitter divorce, and they had become depressed because of that experience. And around the time of the experience, she was seeing them as a therapist and she was having them do dream recall. So she was having them create dream diaries every single night. And then she tracked these patients for a year, and it turned out about roughly half of them by 12 months later, had remitted from their depression (...) Those individuals that went on to gain remission to their depression and get better, those people were dreaming of the events itself at the time that they were happening. Whereas those other people who didn't go on to gain clinical remission, they were dreaming, they just weren't dreaming of the experiences itself.” 

	Magnesium  
	“there is one form of magnesium that seems to have some evidence in favor of it. It's called Magnesium L-Threonate (...)  
	there may be an indirect benefit of magnesium in that it does seem to relax muscles. And when the body is in a state of relaxation, it sends a signal of relaxation back up a branch of nerves called the vagus nerve that goes up to the brain and signals to your brain. You are starting to relax down and you get the state of quiescence, and that's very helpful for sleep.” 

	Effects of Ashwagandha and Phosphatidylserine on Stress 
	“ashwagandha and another compound called phosphatidylserine. Both of these supplements seem to (...) ratchet down the fight or flight branch of your nervous system, and they can also reduce the amount of cortisol that the body is releasing (...) both push you back over into the more quiescent, what we call parasympathetic nervous system branch.” 

	Insomnia, Cortisol, and Cognitive Behavioural Therapy 
	“that insomnia we can classify usually as at least one of two different types (...) One is called sleep onset insomnia. I can't fall asleep. The other is sleep maintenance insomnia. I can't stay asleep (...) 
	With insomnia patients, they show (...) a beautiful rise [in cortisol] in the late morning hours. It starts to come down, but then you see two anomalies right before bed. It goes back up and then in the middle of the night, even when it's starting to rise, it will have this abnormal spike right in the middle of the night too. And what we believe is that that may in part, explain sleep onset insomnia. Cortisol should be coming down and it should stay low right before we go to bed (...) 
	one of the most effective ways to help people sleep is called cognitive behavioral therapy for insomnia” 

	Genetic Short Sleepers 
	“… genetic short sleepers. These are individuals who by way of a genetic mutation, can survive on as little as 6.25 hours of sleep. In other words, six hours and 15 minutes of sleep, and they show zero impairment in their brain or their body (...) They are more efficient sleepers, they can get done what you and I take eight hours to do. They can do it in six. ” 

	Effects of Sleep Loss on Metabolism and Eating Patterns 
	“certainly what you eat will change how you sleep, but perhaps more powerfully is how you sleep dramatically changes how you eat and how you dispose of those calories and what happens inside of your body (...) when you are undersleep and taking on board calories, the way that you dispose of that energy is different (...) 
	We then did a brain imaging study where we deprived you of sleep and we put you inside of a scanner and we showed you a whole range of foods from really unhealthy things to really healthy things, to low calorie, high calorie. When you are undersleep, despite them being the same exact food stimuli, your brain responded far more powerfully to the unhealthy sort of high carbohydrate, high sugar foods. 
	there was a great study where they looked at people who were dieting and either getting sufficient sleep or not getting sufficient sleep. What was fascinating is that both of those groups, whether you are well slept or not well slept, you both lost weight. In fact, you lost about the same amount of weight. So you'd think, okay, so that's fine. The problem was if you looked at what you were losing, there was an issue. Those people who were dieting but not getting sufficient sleep, 70% of all the weight that they lost came from lean muscle mass and not fat.” 
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