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Author’s Note
This paper exists because people are dying of preventable diseases while working hours that were
designed for machines, staring at screens that were designed to addict, and taking sleep medications
that destroy the very sleep they claim to provide — while the one substance that actually enhances
natural sleep is a felony to possess.

Goal 14 of the OMXUS Project states: Cancer is 90% preventable. Here’s how. Sleep is part of
how. The International Agency for Research on Cancer classifies shift work involving circadian
disruption as a probable carcinogen (Group 2A). That means the work schedule itself — the thing
you are required to do to survive — is classified alongside lead exposure and anabolic steroids in its
capacity to give you cancer. You are not told this when you accept a job. You are not compensated
for it. You are not offered an alternative.

Goal 2 states: Work 22 hours max. Keep your pay. Choose your hours. Work from home. This is
not a lifestyle aspiration. It is a health intervention. Every hour of unnecessary work is an hour
stolen from sleep, from circadian alignment, from the biological maintenance processes that keep
you alive. The 40-hour work week is not a natural law. It is a labour concession from the 1800s
— an improvement on 16-hour factory shifts that has been frozen in place for over a century while
productivity has tripled and the gains have gone entirely to shareholders. If you worked 22 hours
and chose when those hours fell, your circadian system would align. Your slow-wave sleep would
deepen. Your glymphatic system would clear the amyloid plaques that seed Alzheimer’s. Your
cortisol would drop. Your immune function would recover. Your cancer risk would fall.

You are not sleeping badly because you lack discipline. You are sleeping badly because the system
that employs you was designed without reference to your biology, lit by wavelengths that suppress
the hormone that initiates sleep, and operates on a schedule that guarantees circadian misalignment
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for the majority of the population. The sleep deprivation is not a bug. It is a structural feature of
an economic system that treats human rest as an obstacle to production.

This paper presents the evidence. Not to make you feel helpless. To make you angry enough to
change the structure.

— A.A. & L.N.C.

Abstract
Sleep is not optional. It is a biological imperative on par with food, water, and oxygen, governing
immune function, memory consolidation, emotional regulation, metabolic homeostasis, and neuro-
logical waste clearance. Yet modern industrial society systematically disrupts sleep through three
convergent mechanisms: artificial light that suppresses melatonin and delays circadian phase; fixed
work schedules that enforce chronic circadian misalignment across the majority of the population;
and screen-based technologies engineered to maximise waking engagement at the direct expense of
sleep onset.

This thesis synthesises the current evidence on sleep science, examining the contested terrain be-
tween Matthew Walker’s epidemic framing and Jerome Siegel’s evolutionary counter-evidence, the
well-established biology of circadian disruption, the concept of social jet lag, and the physiological
consequences of chronic sleep restriction. We trace the history of artificial light from gaslight to
LEDs, examine pre-industrial sleep patterns in both historical European records and contemporary
hunter-gatherer populations, and present the dose-response evidence for sleep deprivation across
immune, cognitive, emotional, metabolic, and endocrine systems.

We further examine the glymphatic system — the brain’s waste clearance mechanism that operates
primarily during slow-wave sleep — and its implications for neurodegenerative disease prevention.
We address the pharmacological landscape of sleep aids, identifying the paradox that every widely
available sleep medication suppresses the deep sleep architecture it ostensibly promotes, while
the one substance that enhances slow-wave sleep (gamma-hydroxybutyrate/GHB) is classified as
Schedule I.

The evidence converges on a structural conclusion: sleep deprivation in industrialised societies is not
primarily a matter of individual behaviour but of environmental design failure — fixable through
schedule reform, light environment redesign, and evidence-based pharmacological policy.

Keywords: circadian disruption, slow-wave sleep, glymphatic clearance, social jet lag, melatonin
suppression, shift work, preventive medicine, sleep architecture, GHB, chronobiology
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1. Introduction: The Question Nobody Agrees On
How much sleep do humans need? It sounds like it should have a simple answer. It doesn’t. The
last decade of sleep science has been marked by a public fight between researchers who can’t agree
on something as basic as whether modern humans are sleep-deprived compared to their ancestors.
This matters because the answer shapes policy, work design, school start times, and how we think
about the relationship between industrial society and human health.

This review traces the evidence honestly. Some of it is solid. Some of it is contested. Some of what
the public believes about sleep comes from a bestselling book that got several things wrong. That
matters too.

But here is what is not contested, and what frames every chapter that follows: whatever the
optimal duration of sleep turns out to be, modern industrial society disrupts the timing, quality,
and architecture of sleep through mechanisms that are well-characterised, environmentally imposed,
and structurally fixable. The question is not whether the system is harming your sleep. The
question is how much, through which pathways, and what to do about it.

2. The Walker Phenomenon
Matthew Walker’s Why We Sleep, published in 2017, became the defining popular science book on
sleep. Walker, a neuroscientist at UC Berkeley, made sweeping claims: sleep less than eight hours
and you face increased risk of cancer, Alzheimer’s, cardiovascular disease, and early death. The
book sold millions of copies. It was endorsed by Bill Gates. It changed how a generation of readers
thought about sleep.

Walker’s core argument is that eight hours of sleep is non-negotiable for human health, that modern
society systematically deprives people of adequate sleep, and that the consequences are catastrophic.
He presents sleep deprivation as a public health crisis on par with smoking or obesity. Many of his
individual claims are well-supported: sleep deprivation does impair immune function, does affect
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memory consolidation, does disrupt emotional regulation. The problem is in the specifics, the
degree of certainty, and in some cases the accuracy of the data presentation.

Walker writes with the confidence of someone presenting settled science. Much of what he presents
is not settled.

This matters for our purposes. Walker’s book has become the default citation for policy arguments
about work schedules, school start times, and health interventions. If the foundational text over-
states the evidence, every downstream argument inherits that overstatement. The solution is not
to dismiss Walker — his general direction is correct and much of the underlying biology is sound —
but to separate what he gets right from what he gets wrong, and to build the structural argument
on evidence that can withstand scrutiny.

3. The Guzey Critique: When the Bestseller Gets It Wrong
In November 2019, Alexey Guzey, an independent researcher, published a detailed critique of Why
We Sleep on his blog. It was not a hostile takedown. It was a methodical, chapter-by-chapter
examination of Walker’s specific claims against the studies Walker cited.

What Guzey found was troubling. Walker’s book contained graphs that did not match the data in
the papers they supposedly represented. In one case, Walker presented a chart showing that sleeping
fewer than six hours tripled cancer risk. The actual study showed a much more modest effect. In
another, Walker claimed that sleep deprivation was as impairing as legal alcohol intoxication for
driving; while the underlying research does show impairment, Walker overstated the equivalence.

Guzey identified roughly a dozen instances where Walker either misrepresented the findings of cited
studies, presented data inaccurately in figures, or made claims that went substantially beyond what
the evidence supported. Some were arguably errors of emphasis. Others were harder to explain
away.

Walker’s response was limited. He acknowledged some errors, corrected a few in later printings, but
did not engage with the full scope of Guzey’s critique. As of 2025, several of the contested claims
remain in the book without correction.

This matters for our purposes because sleep science gets cited frequently in arguments about work
schedules, school design, and public health policy. If the foundational popular text overstates the
evidence, the downstream arguments inherit that overstatement. Intellectual honesty requires ac-
knowledging that Why We Sleep is both genuinely useful as a primer on sleep biology and unreliable
in its specific quantitative claims.

The structural argument this paper makes does not depend on Walker being right about everything.
It depends on the circadian biology, the shift work epidemiology, the glymphatic research, and the
pharmacological evidence — all of which stand independent of Walker’s book and its errors.
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4. Jerome Siegel and the Pre-Industrial Problem
If Walker represents one pole of the debate — sleep deprivation as modern epidemic — Jerome
Siegel represents the other. Siegel, a professor of psychiatry at UCLA and a researcher at the VA
Greater Los Angeles Healthcare System, has spent decades studying sleep across species and across
human cultures.

Siegel’s most provocative contribution came through a collaboration that produced the 2015 study
published in Current Biology by Gandhi Yetish, Hillard Kaplan, Siegel, and colleagues. The study
tracked sleep patterns in three pre-industrial societies: the Hadza of Tanzania, the San of Namibia,
and the Tsimane of Bolivia. These are hunter-gatherer and horticultural groups without electricity,
without alarm clocks, without the apparatus of modern industrial time-keeping.

The expectation going in — based on the narrative Walker and others had popularised — was
that these groups would sleep significantly more than modern Westerners. They were supposed to
represent the “natural” baseline, the sleep pattern that evolution intended, free from the distortions
of artificial light and rigid work schedules.

They didn’t. The median sleep duration across the three groups was 6.5 to 7 hours per night. Not
nine hours. Not even eight. The Hadza averaged about 6.5 hours. The San were similar. The
Tsimane slept slightly more but still under 7.5 hours. These numbers are roughly comparable to —
and in some cases shorter than — what modern Americans report.

This finding is genuinely important and genuinely inconvenient for any simple narrative about
modern sleep deprivation. If hunter-gatherers living without electric light, without alarm clocks,
without commutes, without Netflix, sleep roughly as long as office workers in Chicago, then the
story about industrial society systematically stealing our sleep gets more complicated.

Siegel argued that these findings suggest humans may not need eight hours. He proposed that the
need for sleep varies with environmental conditions, that sleep duration is regulated by temperature
(subjects tended to fall asleep as temperature dropped and wake as it rose), and that the obsessive
focus on eight hours may itself be a cultural artefact.

The Limitations of the Pre-Industrial Data
The Yetish et al. study, for all its strengths — three distinct populations, objective actigraphy
measurement, seasonal tracking — has important limitations.

All three populations are near-equatorial, experiencing roughly 12-hour nights year-round. This
means the data cannot address whether biphasic sleep patterns emerge at higher latitudes with
longer winter nights. The actigraphy methodology measures “time immobile in dark,” which is a
proxy for sleep, not a direct measurement — it may overestimate or underestimate actual sleep
duration. Sleep quality (architecture, REM proportion, slow-wave sleep depth) was not measured,
only duration and timing. And critically, these are modern hunter-gatherer and horticultural groups
with varying degrees of contact with broader society — they are not perfect analogues for Paleolithic
humans.

But the most important limitation is this: the fact that hunter-gatherers sleep 6.5-7 hours does not
establish that 6.5-7 hours is optimal. It establishes that it is sufficient for survival and reproduction
in their environment. These are not the same thing. The Hadza also have shorter lifespans than
populations with access to modern medicine. The fact that a population survives on X amount of
sleep does not prove that X is the amount that maximises long-term health and cognitive function.
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The Siegel data complicates the Walker narrative. It does not refute the structural argument about
circadian disruption.

5. The Median Sleep Duration: Pinning Down the Numbers
The claim that the median person in industrialised countries sleeps approximately 6 hours and 12
minutes appears to derive primarily from time-use survey data, most likely the American Time Use
Survey (ATUS) conducted by the Bureau of Labor Statistics, combined with cross-cultural sleep
measurement studies.

The Yetish et al. (2015) data is the most commonly cited source for pre-industrial sleep duration.
Their finding of 5.7 to 7.1 hours of sleep per night across the three groups studied provides the
evidentiary foundation. But the specific “6h12m” figure for industrialised populations likely comes
from self-report survey data, which carries its own problems: people are notoriously inaccurate at
estimating their own sleep duration.

Objective measurement studies using actigraphy (wrist-worn motion sensors) and polysomnography
(full sleep monitoring) tend to find that people sleep somewhat more than they report, though the
discrepancy varies. The 6h12m figure should be treated as approximate. What is reasonably well
established is that a substantial portion of the working population in industrialised countries sleeps
less than seven hours, and that this represents the low end of what most sleep researchers consider
adequate for long-term health.

The gap between reported sleep and the commonly recommended 7-9 hours is real. Whether that
gap represents a crisis, as Walker argues, or falls within normal human variation, as Siegel’s data
might suggest, remains genuinely contested.

What is not contested is that the timing of that sleep — forced into a window dictated by alarm
clocks and work schedules rather than by biological signals — is misaligned for the majority of the
population. Duration may be debatable. Circadian disruption is not.

6. Circadian Biology: What Is Not Contested
Whatever the debate about optimal duration, the biology of circadian rhythms is well established
and largely uncontested.

Humans have an internal clock — technically, a network of clocks — governed by the suprachi-
asmatic nucleus (SCN) in the hypothalamus. This master clock runs on a roughly 24-hour cycle
(the word “circadian” comes from the Latin circa diem, “about a day”), and it synchronises to the
environment primarily through light exposure.

The discovery that changed the field came in 2002, when David Berson and colleagues at Brown
University identified intrinsically photosensitive retinal ganglion cells (ipRGCs). These are a dis-
tinct class of cells in the retina that are not involved in image-forming vision. They don’t help
you see objects. They detect ambient light levels and relay that information to the SCN to set the
circadian clock.
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The photopigment in these cells is melanopsin, and it is maximally sensitive to short-wavelength
light — blue light, peaking around 480 nanometres. This is why blue light has become the focus of
concern around screens and sleep: not because blue light is uniquely harmful per se, but because
it is the precise wavelength that the circadian system uses as its primary environmental signal.

When melanopsin-containing ipRGCs detect blue-enriched light in the evening, they signal the
SCN, which in turn suppresses the production of melatonin by the pineal gland. Melatonin is not
a sleeping pill — it doesn’t knock you out. It is a timing signal that tells the body “it is now dark,
prepare for sleep.” When melatonin is suppressed by artificial light exposure, sleep onset is delayed
and the architecture of subsequent sleep may be altered.

A 2014 study by Anne-Marie Chang and colleagues at Harvard, published in PNAS, demonstrated
this directly. Participants who read from light-emitting e-readers before bed showed suppressed
melatonin, delayed sleep onset, reduced REM sleep, and increased next-morning sleepiness com-
pared to those reading printed books. The melatonin suppression was approximately 1.5 hours.

This is not controversial. The mechanism is well-characterised, the photobiology is understood, and
the practical implications are clear: artificial light after sunset, particularly light enriched in short
wavelengths, disrupts the circadian signal that initiates sleep.

The Light Environment You Live In
The indoor environment most people occupy for 90% of their waking hours delivers 100-500 lux
of light. Outdoor daylight delivers 10,000-100,000 lux. The circadian system evolved to calibrate
against outdoor light levels. When you spend your day in 300 lux and your evening in 200 lux,
the system never receives a clear “daytime” signal — which means it never generates a clear
“nighttime” signal either. The result is a chronically damped circadian amplitude: your days aren’t
bright enough and your nights aren’t dark enough. The clock runs, but it runs weakly.

This is the same mechanism driving the myopia epidemic. Insufficient outdoor light during child-
hood prevents proper eye development. Insufficient outdoor light during adulthood prevents proper
circadian entrainment. The myopia epidemic and the sleep disruption epidemic share the same root
cause: we moved indoors and never came back out.

7. Social Jet Lag: The Mismatch That Affects Everyone
Till Roenneberg, a chronobiologist at Ludwig-Maximilians-Universitat in Munich, introduced the
concept of “social jet lag” in a 2006 paper in Current Biology. The idea is simple but powerful:
most people’s biological clocks do not align with their social schedules.

Chronotype — whether you are naturally an early riser or a late sleeper — is genetically influenced
and changes across the lifespan. Teenagers have later chronotypes than children or adults; this is
biological, not a character flaw. Older adults shift earlier. The distribution across any population
is wide.

Social jet lag occurs when the clock you live by (alarm at 6:30 AM, work at 9, dinner at 7)
doesn’t match the clock in your head. Roenneberg’s data, drawn from thousands of questionnaire
respondents across Europe, suggested that roughly 70% of people experience at least one hour of
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social jet lag — meaning their natural sleep-wake timing is at least an hour off from their obligatory
schedule.

The health consequences of chronic circadian misalignment are real and documented. Shift workers,
who represent the extreme case, show elevated rates of cardiovascular disease, metabolic syndrome,
certain cancers, and mental health problems. The 2007 International Agency for Research on Cancer
(IARC) classified shift work involving circadian disruption as a probable carcinogen (Group 2A).
This was based primarily on epidemiological evidence from nurses and industrial workers.

Roenneberg’s contribution was to show that you don’t need to be a shift worker to experience
circadian misalignment. A Monday-to-Friday schedule that forces you to wake two hours before
your biological dawn, followed by weekends where you sleep to your natural timing, produces a
weekly pattern of jet lag without ever leaving your time zone.

The metabolic consequences are measurable. Social jet lag is independently associated with in-
creased BMI, elevated inflammatory markers, and metabolic disruption — even after controlling
for total sleep duration. It is not just about how much you sleep. It is about when.

8. The History of Artificial Light
To understand how we got here, you have to understand how recently humans acquired the ability
to banish darkness.

For most of human history, nighttime was dark. Fire provided some light, but it was dim, warm-
spectrum (long-wavelength, amber and red), and localised. The circadian system evolved in this
context: bright, blue-enriched sunlight during the day; dim, warm firelight or darkness at night.

Gas lighting appeared in the early 19th century. By the 1820s, London streets were lit with gas
lamps. This was transformative — night became navigable, work schedules could extend past
sunset, social life could continue in the dark. But gas light, like firelight, was warm-spectrum. It
was dim by modern standards.

Electric light changed everything. Edison’s practical incandescent bulb arrived in the 1880s. Within
decades, artificial light was ubiquitous in the industrialised world. Even incandescent light, though
warmer than daylight, was orders of magnitude brighter than anything humans had experienced
after sunset for the preceding 200,000 years.

The real shift came with fluorescent lighting in the mid-20th century and LEDs in the early 21st.
These light sources produce far more short-wavelength (blue) light than incandescent bulbs. A
modern LED screen held 30 centimetres from the face delivers blue-enriched light directly to the
melanopsin-containing cells that set the circadian clock. This is not what the system was designed
for.

In the span of roughly 140 years — less than 0.1% of Homo sapiens history — we went from a
light environment the circadian system was calibrated for to one that actively works against it.
The system had 200,000 years to adapt to fire. It has had six generations to adapt to electric
light. It hasn’t. It won’t. The timescale of adaptation is measured in millennia. The timescale of
environmental change is measured in decades.
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9. Segmented Sleep: First Sleep, Second Sleep
The historian Roger Ekirch, in his 2001 paper and 2005 book At Day’s Close: Night in Times
Past, documented extensive historical evidence for segmented or “biphasic” sleep in pre-industrial
Europe. Drawing on diaries, court records, medical texts, and literature from the medieval period
through the early modern era, Ekirch found hundreds of references to “first sleep” and “second
sleep” — two distinct periods of sleep separated by a waking interval of one to two hours in the
middle of the night.

During this interval, people prayed, had sex, talked, tended fires, or simply lay quietly. It was not
considered abnormal. It was not insomnia. It was the expected pattern of a night’s rest, recognised
across centuries of European culture until the arrival of ubiquitous artificial light in the late 19th
century.

Thomas Wehr’s 1992 laboratory study at the National Institute of Mental Health provided exper-
imental support. When subjects were placed in 14 hours of darkness per night (simulating winter
without artificial light), they naturally adopted a biphasic sleep pattern: four hours of sleep, one
to two hours of quiet wakefulness, then another four hours of sleep.

This raises a question that remains unresolved: is biphasic sleep the “natural” human pattern,
disrupted by artificial light that allows us to stay up late and consolidate sleep into a single block?
Or was it a response to long winter nights where there simply wasn’t enough sleep pressure to
sustain eight continuous hours of sleep? Both interpretations are consistent with the evidence. The
Yetish et al. (2015) data complicates this further, since the pre-industrial populations they studied
did not show clear biphasic patterns — but they also lived near the equator, where nights are
roughly 12 hours year-round.

What Ekirch’s evidence does establish is that the consolidated eight-hour block — the pattern
modern sleep advice treats as the gold standard — is historically specific. It emerged with electric
light and industrial time-keeping. It may be adequate. It is not ancestral. And when people wake
in the middle of the night and interpret their wakefulness as pathological insomnia, they may be
experiencing a vestige of the very pattern their biology was designed for.

10. Sleep Deprivation: What It Actually Does
Set aside the debate about optimal duration. What is well established is that insufficient sleep —
however you define the threshold — has real physiological consequences.

Immune function
Sleep deprivation suppresses immune response. A study by Prather et al. (2015) in Sleep found that
subjects sleeping fewer than six hours per night were 4.2 times more likely to catch a cold when
exposed to rhinovirus than those sleeping seven or more hours. Chronic short sleep is associated
with elevated inflammatory markers and reduced natural killer cell activity.

This connects directly to cancer risk. Natural killer (NK) cells are a primary component of the
immune system’s anti-tumour surveillance. When NK cell activity is suppressed by sleep depri-
vation, the body’s capacity to identify and destroy cancerous cells is reduced. This is one of the
mechanisms underlying the IARC’s classification of circadian disruption as a probable carcinogen.
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Memory consolidation
Sleep plays a critical role in memory formation, particularly the transfer of information from short-
term to long-term storage. This appears to occur primarily during slow-wave sleep (stages 3 and 4
of NREM) and REM sleep. Sleep deprivation impairs both the encoding of new memories and the
consolidation of recently acquired information. The hippocampal-neocortical dialogue that transfers
memories during sleep is one of the better-characterised functions of sleep in neuroscience.

Emotional regulation
The amygdala — the brain’s threat-detection centre — becomes hyperreactive after sleep depriva-
tion. A study by Yoo et al. (2007) in Current Biology showed a 60% increase in amygdala activation
in response to negative emotional stimuli after one night of sleep deprivation, along with reduced
connectivity between the amygdala and the prefrontal cortex (the region responsible for top-down
emotional control). This is the biological mechanism behind the observation that tired people are
more emotionally reactive.

This has implications far beyond individual mood. A population that is chronically sleep-deprived
is a population with chronically elevated amygdala reactivity — more fearful, more aggressive,
more susceptible to manipulation by threat-based messaging. Sleep deprivation doesn’t just make
individuals irritable. It makes societies volatile.

Cortisol and stress
Sleep deprivation elevates cortisol, the primary stress hormone. Chronic cortisol elevation is as-
sociated with metabolic disruption, impaired immune function, and increased risk of depression
and anxiety. The cortisol-sleep relationship is bidirectional: stress impairs sleep, and poor sleep
elevates stress hormones, creating a feedback loop that is difficult to break.

This feedback loop connects sleep science to the broader evidence on inflammation and depres-
sion. Elevated cortisol drives C-reactive protein (CRP) and pro-inflammatory cytokine production.
Chronic inflammation is implicated in depression, cardiovascular disease, metabolic syndrome, and
cancer. Sleep deprivation does not merely make you tired. It sets fire to a cascade of inflammatory
processes that undermine health across every organ system.

Metabolic effects
Even short-term sleep restriction (sleeping 4-5 hours per night for a week) produces measurable
insulin resistance in otherwise healthy young adults, as demonstrated by Spiegel et al. (1999).
Chronic short sleep is associated with elevated risk of type 2 diabetes and obesity, through mecha-
nisms involving leptin, ghrelin, and glucose metabolism.

The leptin-ghrelin mechanism is particularly insidious. Sleep deprivation reduces leptin (the satiety
hormone) and increases ghrelin (the hunger hormone), producing a hormonal profile that drives
overeating — particularly of calorie-dense, high-carbohydrate foods. The sleep-deprived worker
does not choose to eat badly. Their endocrine system is pushing them toward the worst possible
dietary choices.
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The dose-response question
None of this is seriously contested. Sleep deprivation is bad for you. The question is where the
threshold lies, how much individual variation exists, and whether the dose-response curve is as steep
as Walker’s presentation suggests. The honest answer is that the curve is probably not as dramatic
as Why We Sleep implies, but the direction is unambiguous and the effects are cumulative. Chronic
moderate sleep restriction — the kind produced by standard work schedules for the majority of the
population — produces chronic moderate harm across multiple physiological systems. It doesn’t
kill you overnight. It degrades you over decades.

11. Slow-Wave Sleep and the Glymphatic System
In 2012, Maiken Nedergaard and colleagues at the University of Rochester published a discovery
that may be the most important contribution to sleep science in a generation. They identified the
glymphatic system — a macroscopic waste clearance system in the brain that operates primarily
during slow-wave sleep.

The brain produces metabolic waste continuously. Among the waste products is amyloid-beta, a
protein fragment that accumulates in the brains of Alzheimer’s disease patients as the characteristic
plaques that destroy cognitive function. During wakefulness, the interstitial spaces between brain
cells are narrow, and waste clearance is minimal. During slow-wave sleep, these spaces expand
by approximately 60%, and cerebrospinal fluid flows through the brain tissue in a pulsatile wave
pattern, flushing out metabolic waste — including amyloid-beta.

This means that slow-wave sleep is not merely restorative in some vague, hand-waving sense. It
is the brain’s sewage system. Without adequate slow-wave sleep, the brain does not clean itself.
Amyloid-beta accumulates. And amyloid-beta accumulation is the first detectable pathological
change in Alzheimer’s disease, appearing years or decades before cognitive symptoms.

The implications are profound. Alzheimer’s disease is not a lightning strike. It is a slow accumula-
tion. Every night of inadequate slow-wave sleep is a night when the brain’s waste clearance system
operated below capacity. The plaques build up, one inadequate night at a time. Over decades, this
may be the difference between cognitive health and dementia.

Xie et al. (2013, Science) demonstrated the mechanism directly: glymphatic clearance of amyloid-
beta was dramatically reduced during wakefulness compared to sleep, and the interstitial space
expansion during sleep was dependent on adrenergic tone — meaning the brain actively creates the
conditions for waste clearance by reducing norepinephrine signaling during deep sleep.

This creates a devastating connection to the pharmacology of sleep aids (Chapter 12): if the glym-
phatic system requires slow-wave sleep to operate, and every widely prescribed sleep medication
suppresses slow-wave sleep, then these medications are not merely failing to provide restorative
sleep — they are actively preventing the brain’s waste clearance system from functioning. They
are trading the appearance of sleep for the accumulation of neurotoxic waste.

Growth hormone secretion is also concentrated during slow-wave sleep. Growth hormone is not
just for growing children — in adults, it drives tissue repair, muscle recovery, immune modulation,
and metabolic regulation. Suppress slow-wave sleep, and you suppress the hormonal cascade that
maintains and repairs the body overnight.
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12. The Pharmacology of Sleep: Every Pill Makes It Worse
The sleep medication market is worth approximately $75 billion globally. Every major drug class
used for sleep suppresses the very sleep architecture that the glymphatic system, memory consoli-
dation, and growth hormone secretion require.

Benzodiazepines (diazepam, temazepam, alprazolam): Increase total sleep time but suppress
slow-wave sleep by 20-50% and reduce sleep spindle activity. They produce sedation that mimics
sleep without providing its restorative functions. They carry significant addiction potential, with
withdrawal syndromes that can be life-threatening. Long-term use is associated with cognitive
decline, increased fall risk in elderly patients, and elevated all-cause mortality (Lader, 2011).

Z-drugs (zolpidem/Ambien, eszopiclone/Lunesta, zaleplon/Sonata): Marketed as improvements
over benzodiazepines but act on the same GABA-A receptor system. They reduce sleep onset la-
tency but suppress slow-wave sleep and produce abnormal sleep architecture. Side effects include
complex sleep behaviours (sleep-driving, sleep-eating), anterograde amnesia, and rebound insomnia
on discontinuation. A 2012 study by Kripke et al. found that patients prescribed hypnotics (in-
cluding zolpidem) had approximately 4.6 times the hazard of death compared to matched controls,
with a dose-response relationship.

Antihistamines (diphenhydramine/Benadryl, doxylamine/Unisom): Suppress REM sleep and
produce anticholinergic effects including cognitive impairment, dry mouth, urinary retention, and

— with chronic use — increased risk of dementia. A large-scale prospective study (Gray et al.,
2015) found that cumulative anticholinergic use was associated with a dose-dependent increase in
dementia risk.

Melatonin at pharmacological doses: While endogenous melatonin at physiological levels is
part of the natural circadian signalling system, exogenous melatonin at the doses commonly avail-
able in supplements (1-10 mg, versus the ~0.1-0.3 mg the body produces) can suppress core body
temperature, downregulate endogenous melatonin production, and does not enhance slow-wave
sleep. It shifts circadian timing but does not deepen sleep architecture (Auld et al., 2017).

Suvorexant/Lemborexant (orexin antagonists): The newest class of prescription sleep aids.
These block wake-promoting orexin signalling. While they may preserve sleep architecture some-
what better than GABA-ergic drugs, they do not actively enhance slow-wave sleep. They are
associated with next-day somnolence and sleep paralysis.

The pattern is consistent across every class: sedation is produced, but restorative sleep is not.
The patient feels they slept. The brain did not receive the slow-wave sleep it needed to clear
amyloid-beta, secrete growth hormone, or consolidate memories. The EEG trace looks different
from wakefulness, but it also looks different from healthy natural sleep. These medications produce a
pharmacological state that mimics sleep’s outward appearance while failing to provide its biological
function.

This is not a conspiracy. It is a market failure. Sleep medications are developed to produce
subjective improvement in sleep onset and duration — the metrics patients and physicians care
about in the short term. Sleep architecture is not measured in clinical practice. Nobody orders a
polysomnography to check whether their sleeping pill is preserving delta waves. The optimisation
target is “did the patient feel they slept?” not “did the brain perform its nightly maintenance?”
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13. GHB: The Sleep Aid They Made a Felony
Gamma-hydroxybutyrate (GHB) is a naturally occurring substance found in the human brain,
where it functions as both a neurotransmitter and a neuromodulator. It has a well-established
clinical history spanning decades: it was used as a general anaesthetic from the 1960s, as a treatment
for narcolepsy, as a treatment for alcohol withdrawal, and as a sleep aid (Maitre et al., 2016).

GHB is the only known sleep-promoting substance that preserves and enhances natural slow-wave
sleep architecture rather than disrupting it. This is not a marginal distinction. It is the difference
between a substance that promotes genuine biological sleep and every other substance on the market
that merely produces unconsciousness while preventing the sleep the brain actually needs.

How GHB promotes healthy sleep
GHB acts through a fundamentally different mechanism from every other sleep aid. It is an agonist
at both GABA-B receptors and the specific GHB receptor, producing effects that mirror and
enhance the brain’s own sleep-initiation processes:

Slow-wave sleep enhancement: GHB increases both the duration and the amplitude of slow-
wave sleep. EEG studies in both narcoleptic patients and healthy volunteers demonstrate significant
increases in SWS percentage and delta power — the electrophysiological signature of deep, restora-
tive sleep (Van Cauter et al., 1997; Lapierre et al., 1990).

Growth hormone release: GHB-induced slow-wave sleep produces a substantial increase in
growth hormone secretion. Intravenous GHB administration produced 9-16 times baseline growth
hormone levels (Takahara et al., 1977), while oral GHB produced approximately 2-fold increases
(Van Cauter et al., 1997). The range reflects route of administration, but both confirm GHB’s
potent stimulation of growth hormone, which is essential for tissue repair, muscle recovery, immune
function, and metabolic regulation.

Glymphatic enhancement: By deepening slow-wave sleep — the state during which the glym-
phatic system operates at peak capacity — GHB presumably enhances the brain’s waste clearance
function. The interstitial space expansion, the cerebrospinal fluid flow, the amyloid-beta clearance

— all depend on slow-wave sleep depth. GHB deepens it. Every other sleep aid suppresses it.

Sleep consolidation: In narcolepsy patients, GHB consolidates fragmented sleep, reducing night-
time awakenings and normalising sleep architecture. Unlike other sedatives, patients report feeling
refreshed upon waking — consistent with having achieved genuinely restorative sleep rather than
merely drug-induced unconsciousness (Black et al., 2010).

Anti-inflammatory effects: GHB reduces pro-inflammatory cytokines and shifts energy
metabolism toward neuroprotective pathways, further supporting its role in neurological health
maintenance (Maitre et al., 2016).

The scheduling absurdity
In 2000, GHB was placed on Schedule I of the United States Controlled Substances Act — the
most restrictive classification, reserved for substances with “high potential for abuse and no accepted
medical use.” Simultaneously, sodium oxybate — the pharmaceutical formulation of GHB, marketed
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under the brand name Xyrem by Jazz Pharmaceuticals — was placed on Schedule III, a far less
restrictive classification.

GHB and Xyrem are chemically identical. They are the same molecule. The sodium salt form of the
pharmaceutical preparation does not alter its pharmacological activity in any clinically meaningful
way. The same substance, with the same safety profile, the same mechanism of action, and the same
effects on the human body, occupies two different legal classifications. One designation produces
felony charges and imprisonment. The other produces a prescription and a pharmacy transaction.

Xyrem costs between $50,000 and $75,000 per year. The substance itself can be synthesised for
pennies per dose. The markup is not justified by manufacturing complexity, research costs, or
safety infrastructure. It is justified by monopoly: Jazz Pharmaceuticals controls the only legal
access point for a substance that is otherwise criminalised, and can therefore charge whatever the
market will bear.

This is the criminalise-patent-monopolise cycle described in detail in the companion paper on drug
policy reform: identify a therapeutically valuable natural substance, criminalise it to eliminate
competition, patent a formulation of the same molecule, obtain a different scheduling classification
for the pharmaceutical version, and price at monopoly levels with all alternatives eliminated by the
force of law.

The clinical summary is unambiguous: GHB is the only sleep aid that makes sleep better — that
enhances the brain’s own restorative processes rather than overriding them with sedation. Every
other available option produces sleep that is pharmacologically inferior to natural sleep. GHB
produces sleep that is pharmacologically superior to unassisted sleep in terms of SWS duration,
growth hormone release, and glymphatic clearance capacity.

This substance is Schedule I. The substances that suppress deep sleep are available at every phar-
macy.

14. Industrial Time and Biological Time
The modern work schedule is an artefact of the industrial revolution, not of biology. The eight-hour
workday emerged from labour organising in the 19th century — the slogan was “Eight hours for
work, eight hours for rest, eight hours for what you will.” It was an improvement over twelve-
and sixteen-hour factory shifts. But it was designed around the needs of production, not around
circadian biology.

When you fix work start times at 8 or 9 AM for an entire population with a wide distribution of
chronotypes, you guarantee that a substantial fraction of workers will be chronically misaligned.
Roenneberg’s data suggests this fraction is large — perhaps the majority.

The consequences compound. Workers wake before their biological dawn, accumulate sleep debt
during the week, attempt to recover on weekends (creating the social jet lag pattern), and use
caffeine to compensate (caffeine blocks adenosine receptors, masking sleepiness without addressing
the underlying sleep debt). Artificial light in the evening further delays their circadian clocks,
making it harder to fall asleep at the time required by the next morning’s alarm.

This is not a personal failing. It is a structural mismatch between industrial scheduling and human
biology. The person who cannot fall asleep until midnight and cannot wake up at 6:30 without
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an alarm is not lazy. Their circadian clock is set later than the schedule demands. No amount of
“sleep hygiene” advice will change their chronotype. Only changing the schedule will.

The caffeine mask
Caffeine deserves specific mention because it is the mechanism by which the system sustains itself.
Caffeine blocks adenosine receptors. Adenosine is the molecule that accumulates during wakefulness
and produces the sensation of sleepiness — it is the biological signal that says “you need sleep.”
Caffeine does not reduce adenosine. It blocks the receptor, so you don’t feel it. The adenosine
continues to accumulate. When the caffeine wears off, the accumulated adenosine hits all at once,
producing the “crash.”

Caffeine has a half-life of approximately 5-6 hours. A cup of coffee at 3 PM means half the caffeine
is still in your system at 9 PM. A quarter is still there at 3 AM. Even if you fall asleep, the residual
caffeine reduces slow-wave sleep depth. You get less of the deep sleep that clears amyloid-beta, less
growth hormone, less glymphatic clearance.

The worker who drinks coffee to survive their misaligned schedule is solving one problem (staying
awake at work) while creating another (degrading the quality of whatever sleep they do get). The
caffeine doesn’t give them energy. It borrows it from their next night’s sleep.

15. Shift Work: The Carcinogenic Schedule
Shift work is the extreme case of circadian misalignment, and its health consequences provide the
clearest evidence for the structural argument.

The 2007 IARC classification of shift work as a Group 2A carcinogen was not based on speculation.
It was based on decades of epidemiological data showing elevated cancer rates — particularly breast
cancer — in nurses, flight attendants, and industrial shift workers.

The mechanisms are well-characterised:

Melatonin suppression: Night-shift workers are exposed to bright light during their biological
night, chronically suppressing melatonin. Melatonin has anti-tumour properties including direct
cytostatic effects, anti-angiogenic activity, and immune modulation. Chronic melatonin suppression
removes these protective effects.

Immune disruption: Circadian misalignment suppresses natural killer cell activity and disrupts
the rhythmic coordination of immune surveillance. Tumour cells that would be destroyed by a
properly timed immune response may survive in a circadian-disrupted host.

Cortisol disruption: The cortisol rhythm (high in the morning, low at night) is flattened or
inverted in shift workers. Disrupted cortisol rhythms are associated with accelerated tumour growth
in animal models.

DNA repair impairment: DNA repair mechanisms are themselves circadian-regulated. Damage
that occurs during the biological night is repaired less efficiently when the circadian system is
disrupted.

Shift workers also show elevated rates of cardiovascular disease, metabolic syndrome, depression,
gastrointestinal disorders, and reproductive problems. The World Health Organization recognises
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circadian disruption as a workplace hazard. Yet shift work continues to expand rather than contract,
because the economic system requires 24-hour operation and treats the health costs as an externality
borne by the worker, not by the employer.

A society that classified the work schedule itself as a probable carcinogen and then continued to
require it without compensation or alternative is a society that has made a choice about whose
bodies are expendable.

16. Sleep as Preventive Medicine
The convergence of the evidence across circadian biology, immunology, neurology, endocrinology,
and epidemiology leads to a conclusion that is structurally important for the prevention argument:
sleep is not a luxury. It is medicine. And it is medicine that the economic system actively prevents
people from taking.

Cancer is 90% preventable. Sleep is part of how. Not because sleep alone prevents cancer, but
because sleep is the nightly maintenance window during which the immune system, the DNA repair
mechanisms, the hormonal regulation, and the neurological waste clearance systems perform the
functions that prevent disease from taking hold. Disrupt that window — through artificial light,
through forced schedules, through screens designed to steal your evening hours, through sleep
medications that suppress the very sleep stages these processes require — and you systematically
degrade the body’s capacity to prevent disease.

The same logic applies to Alzheimer’s, to cardiovascular disease, to metabolic syndrome, to depres-
sion. These are not separate problems. They are downstream consequences of the same upstream
disruption: a society that treats rest as an obstacle to productivity and structures itself accordingly.

The intervention is not a pill. It is structural:

• Reduce mandatory work hours to allow circadian-aligned sleep.
• Permit flexible scheduling to accommodate the natural distribution of chronotypes.
• Redesign light environments — brighter during the day (outdoor exposure), darker in

the evening (amber/red spectrum after sunset).
• Regulate screen design to reduce evening blue light emission and engagement-maximising

features that delay sleep onset.
• Reschedule GHB to enable evidence-based pharmacological sleep support for those who

need it.
• Start secondary schools later to align with adolescent chronotypes.
• Eliminate or compensate shift work proportionate to its documented health costs.

None of these require new science. The science is done. They require political will — which is to
say, they require the economic system to absorb costs it currently externalises onto human bodies.

17. The Honest Position
Here is what the evidence actually supports, stated without overstatement:
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Sleep is biologically essential. No serious researcher disputes this. Total sleep deprivation is
fatal in animal models. Chronic partial sleep deprivation produces measurable harm across multiple
organ systems.

The optimal amount varies. The consensus recommendation of 7-9 hours for adults reflects
population averages, not individual prescriptions. Some people function well on less. The Yetish
et al. data shows that entire populations of healthy, active adults average under 7 hours.

Modern sleep is disrupted. Artificial light, fixed work schedules, and social obligations system-
atically interfere with circadian timing for a majority of people. This disruption has real health
consequences, best documented in shift workers but present to a lesser degree in the general popu-
lation.

The “sleep deprivation epidemic” narrative is overstated. Walker’s claim that we are in the
midst of a catastrophic sleep loss epidemic does not hold up against the cross-cultural data. Pre-
industrial humans were not sleeping nine hours a night. The gap between actual and “optimal” sleep
may be smaller than Walker suggests, and the consequences may be less dire than his presentation
implies.

The circadian disruption problem is real. Even if total sleep duration is adequate, sleeping at
the wrong biological time produces health consequences. This is the more important insight from
sleep science: it is not just how much you sleep, but when.

The pre-industrial evidence complicates every simple story. Ekirch’s segmented sleep,
Siegel’s short-sleeping hunter-gatherers, and Wehr’s laboratory biphasic sleep all suggest that the
“eight hours of consolidated sleep” model is culturally specific, not biologically universal.

Slow-wave sleep is non-negotiable. Whatever the debate about total duration, the evidence
on glymphatic clearance, growth hormone secretion, and memory consolidation establishes that
deep slow-wave sleep is the biologically critical component. Any intervention — pharmacological,
environmental, or structural — that suppresses slow-wave sleep is doing active harm.

The pharmacological landscape is inverted. The one substance that enhances slow-wave sleep
is a felony. The substances that suppress it are available at every pharmacy. This is not a medical
outcome. It is a market outcome.

The structural argument stands independent of Walker. Even if Walker overstated the
duration problem, the circadian disruption problem, the glymphatic clearance problem, the shift
work problem, and the pharmacological problem are all well-established on evidence that does
not depend on Why We Sleep. The system is harming people’s sleep through identifiable, fixable
mechanisms. The fixes are known. They are not implemented because they would cost employers
money.

The intellectually honest position is that sleep matters enormously, that modern conditions interfere
with it in well-characterised ways, and that the exact prescription — how many hours, in what
pattern, at what time — is more variable and less certain than any popular book suggests. The
biology is clear. The prescription is not. The structural failures are obvious. The political will is
absent.
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18. Conclusions and Structural Interventions
Sleep deprivation in industrialised societies is a designed outcome. Not designed intentionally — no
one sat in a room and decided to deprive a population of slow-wave sleep. But designed structurally:
the work schedule, the light environment, the screen economy, the pharmacological options, and
the legal framework around sleep-enhancing substances all converge to produce a population that
sleeps too little, at the wrong time, with degraded architecture, while the one substance that could
help is a felony to possess.

The interventions are clear:

1. 22-hour maximum work week with flexible scheduling. Automation has already done
the work. The productivity gains exist. They go to shareholders while workers maintain
schedules designed in the 1800s. Returning even a fraction of the productivity dividend as
time — and allowing workers to choose when that time falls — would resolve the circadian
misalignment problem for the majority of the population.

2. Light environment regulation. Indoor spaces should provide 1,000+ lux of broad-
spectrum light during the day and shift to warm-spectrum lighting (<2700K) after sunset.
Screens should default to warm-spectrum modes in the evening. This is a building code issue,
not a personal responsibility issue.

3. Screen design regulation. Engagement-maximising features (infinite scroll, autoplay, vari-
able ratio notification timing) that extend screen use into the biological night should be
subject to the same regulatory scrutiny as other products that produce measurable health
harm.

4. Rescheduling of GHB. The dual classification of GHB (Schedule I) and Xyrem (Schedule
III) is pharmacological absurdity maintained for economic benefit. Reclassification to en-
able pharmacy distribution with appropriate safety education (particularly regarding alcohol
contraindication) would give people access to the only sleep aid that actually enhances sleep.

5. Later school start times. Adolescents have biologically later chronotypes. Starting sec-
ondary school before 9 AM is forcing teenagers to learn during their biological night. The
evidence on later start times improving academic performance, reducing traffic accidents, and
improving mental health is consistent across every study that has examined it.

6. Shift work compensation and reduction. If shift work is a Group 2A carcinogen, it
should be treated like one: minimised where possible, compensated where unavoidable, and
never imposed without informed consent about the health risks.

These are not utopian proposals. They are engineering solutions to engineering problems. The
circadian system is well-characterised. The failure modes are documented. The interventions are
known. What is missing is the political structure that would implement them — which is why
this paper exists within a broader project that proposes direct democracy as the mechanism for
translating evidence into policy.

You are not sleeping badly because you lack discipline. You are sleeping badly because the system
you live in was designed without reference to your biology. The evidence says it can be fixed. The
question is who gets to decide.
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Appendix A: Verification Status of Key Claims

Claim Source Status
Pre-industrial sleep 6.5-7
hours

Yetish et al. (2015) VERIFIED — actigraphy data

Melatonin suppression ~1.5
hours from screens

Chang et al. (2015) PARTIALLY VERIFIED —
direction confirmed, exact
magnitude needs primary source
check

4.2x cold susceptibility at
<6 hours sleep

Prather et al. (2015) PARTIALLY VERIFIED —
widely cited, primary paper
check recommended

60% amygdala
hyperactivation after sleep
deprivation

Yoo et al. (2007) PARTIALLY VERIFIED —
direction confirmed, exact
percentage needs primary
source check

70% of population affected
by social jet lag

Roenneberg (2012) PARTIALLY VERIFIED —
self-report data, concept
well-accepted
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Claim Source Status
Shift work classified as
Group 2A carcinogen

IARC (2007) VERIFIED

Median industrialised sleep
~6h12m

Multiple surveys NEEDS VERIFICATION —
specific source unclear, likely
ATUS

Walker’s graphs don’t
match cited studies

Guzey (2019) VERIFIED — multiple
instances documented

GHB enhances slow-wave
sleep

Van Cauter et al. (1997),
Lapierre et al. (1990)

VERIFIED — EEG data

Xyrem costs
$50,000-75,000/year

Jazz Pharmaceuticals pricing VERIFIED — public pricing
data

Glymphatic clearance
during SWS

Xie et al. (2013) VERIFIED — mouse model,
human confirmation ongoing

Benzodiazepines suppress
SWS by 20-50%

Sleep pharmacology literature PARTIALLY VERIFIED —
range varies by study

Biphasic sleep in
pre-industrial Europe

Ekirch (2001, 2005) VERIFIED — extensive
historical evidence

Appendix B: Cross-References to OMXUS Research Series
This paper connects to and draws from the following papers in the OMXUS Research Series:

Drug Policy Reform
Location: ../drug_policy_reform/ Relevance: Section 6 of the drug policy paper (“The Phar-
maceutical Monopoly Problem”) contains the full GHB/Xyrem analysis, including the criminalise-
patent-monopolise cycle, the comparison of every major sleep medication class, and the substance-
specific regulatory framework for GHB. Chapter 13 of this thesis draws directly from that analysis.
The sleep science evidence strengthens the drug policy argument: GHB’s unique pharmacological
profile as a slow-wave sleep enhancer makes its Schedule I classification not merely economically
perverse but medically harmful — it denies the population access to the only substance that en-
hances the sleep stage required for glymphatic clearance, growth hormone secretion, and memory
consolidation.

Bullshit Jobs and Labour Economics
Location: ../bullshit_jobs/ Relevance: The structural argument that overwork drives sleep
deprivation connects directly to the evidence on unnecessary labour. If a substantial fraction of
current work is economically unproductive (Graeber’s thesis), then the sleep debt imposed by that
work is not merely unnecessary but actively harmful — people are losing slow-wave sleep to perform
tasks that produce no value. The 22-hour work week proposal (Goal 2) addresses both problems
simultaneously: it returns the productivity surplus as time, and that time translates directly into
circadian alignment and sleep recovery.

21



Screens and the Attention Economy
Location: ../screens_attention_economy/ Relevance: The screens paper documents the
engagement-maximisation mechanisms (variable ratio reinforcement, infinite scroll, autoplay, notifi-
cation timing) that extend screen use into the biological night. These mechanisms directly suppress
melatonin via the blue-light pathway documented in Chapter 6 of this thesis. The screens paper
provides the demand-side evidence (why people stay on screens) while the sleep paper provides
the supply-side biology (what the light does to the circadian system). Together they establish that
screen-mediated sleep disruption is not a matter of individual willpower but of designed engagement
systems operating against biological imperatives.

Inflammation, Depression, and the Gut-Brain Axis
Location: ../inflammation_depression_gutbrain/ Relevance: Sleep deprivation drives in-
flammation through cortisol elevation, C-reactive protein production, and pro-inflammatory cy-
tokine release. The inflammation paper documents the same inflammatory cascades as drivers of
depression. The bidirectional loop — poor sleep drives inflammation, inflammation disrupts sleep

— is a key mechanism by which structural sleep deprivation translates into population-level mental
health burden.

Loneliness Physiology
Location: ../loneliness_physiology/ Relevance: Cacioppo’s research shows that loneliness
fragments sleep architecture. Sleep fragmentation worsens inflammation. Inflammation deepens
depression. Depression increases social withdrawal. The loneliness-sleep-inflammation cycle is a
feedback loop that the current social structure — long work hours, screen-mediated socialisation,
removal of community spaces — creates and sustains.

Movement and Endurance
Location: ../movement_endurance/ Relevance: Physical movement is a circadian signal. Ex-
ercise improves sleep quality through multiple mechanisms including core body temperature reg-
ulation, adenosine accumulation, and cortisol metabolism. Blue Zones populations combine high
movement with outdoor light exposure — they get both the exercise signal and the light signal
that industrial indoor workers lack. The movement paper and the sleep paper share a common
prescription: go outside and move your body.

Indoor Living and Nature Deficit
Location: ../indoor_living_nature_deficit/ Relevance: Indoor light (100-500 lux) versus
outdoor light (10,000+ lux). The indoor living paper documents the health consequences of insuf-
ficient outdoor exposure. The sleep paper documents the circadian consequences. They share the
same root cause: humans moved indoors and never came back out. The myopia epidemic and the
circadian disruption epidemic are the same epidemic, driven by the same environmental factor.

Health, Diet, and Metabolic Function
Location: ../health_diet_book/ Relevance: Spiegel et al. (1999) demonstrates that sleep
restriction produces insulin resistance in healthy young adults. The sleep-metabolism connection
is bidirectional: poor sleep drives poor metabolic outcomes (via leptin/ghrelin disruption, insulin
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resistance, cortisol elevation), and poor metabolic health disrupts sleep. The dietary evidence and
the sleep evidence converge on the same conclusion: the body is a system, and disrupting any major
input (food quality, sleep quality, movement, light exposure) degrades the whole.

Appendix C: Source Verification Priorities
The following claims require verification against primary sources before this thesis is considered
publication-ready:

1. HIGH — Pin down the “6h12m median” source. Likely American Time Use Survey but
specific year and methodology needed.

2. HIGH — Read Chang et al. (2015) primary paper and confirm the 1.5-hour melatonin
suppression figure exactly.

3. MEDIUM — Check Prather et al. (2015) 4.2x cold susceptibility figure against the original
paper.

4. MEDIUM — Read Yoo et al. (2007) and confirm the 60% amygdala activation increase.
5. LOW — Cross-reference Roenneberg’s 70% social jet lag estimate with his primary data

publication.
6. HIGH — Verify specific shift work relative risk values for breast cancer, cardiovascular

disease from IARC and meta-analyses.
7. MEDIUM — Confirm GHB growth hormone increase range (9-16x) against Van Cauter et

al. (1997) primary data.
8. LOW — Locate Kripke et al. (2012) 4.6x mortality hazard ratio and confirm methodology.
9. MEDIUM — Verify adolescent chronotype data and school start time intervention outcomes.

10. LOW — Confirm caffeine half-life range (5-6 hours) and adenosine receptor specifics.

Last updated: 2026-03-22 Status: Unified thesis — first complete draft. Verification of specific
study findings against primary sources ongoing. See Appendix C for verification priorities.
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