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The Whole Thing in One Page
Sleep looks like absence. The eyes close, movement dwindles, the outside
world loses access, and several hours disappear. That appearance
supports two bad ideas: that sleep is blank time, and that a disciplined
bedtime should be able to summon it on command.

Sleep is better understood as a timed, gated biological state. Two
established processes decide when it is likely. Homeostatic pressure rises
with time awake and falls during sleep. Circadian timing marks the body's
internal day and night. They can disagree, which is why exhaustion and
alertness can coexist during jet lag, shift work or an evening second wind.

For a practical mental model, two further conditions matter. Arousal must fall
far enough for the transition to occur, and the body must be able to maintain
sleep once it begins. Threat, pain, noise, learned vigilance and an overlong
effort to force sleep can hold the first gate open. Airway obstruction, leg
sensations, temperature, caring duties and unstable sleep-wake control can
keep reopening the second. The two-process model explains timing. It does
not explain every broken night.

Once sleep begins, the night changes state repeatedly. Non-REM and REM
sleep recur in cycles, with deep slow-wave sleep weighted towards the early
night and REM becoming more prominent later. Brain activity, muscle tone,
breathing, heart rate and temperature control change with the stage. Equal
durations can therefore contain different nights.

Healthy sleep is not perfect isolation. The sleeper must disconnect enough
for stable cycles while retaining protective routes back to wakefulness. An
arousal can restore breathing or answer a child's cry; hundreds of
unnecessary arousals can dismantle continuity. The difference lies in cause,
frequency and consequence.

Sleep supports waking performance, learning, memory, emotional
regulation, immune function, metabolism and tissue maintenance. No single
function explains all of it. The popular claim that sleep washes toxins from
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the brain is especially unsettled. Animal studies using different methods
disagree about clearance, and a 2026 human crossover study offered
biomarker evidence without settling the mechanism because its inference
relied on an investigational device and model. This is an active research
field, not a consumer detox promise.

Real rest is wider than duration. Timing, regularity, continuity, satisfaction,
daytime alertness, freedom from disruptive disorders and the night's internal
structure all matter. Seven or eight hours can be mistimed, fragmented or
repeatedly obstructed. A shorter night can be adequate for an unusual
person and inadequate for most others. The result appears in daylight, but
self-assessment also becomes less reliable as restriction accumulates.

Routines work indirectly. Light, rise time, activity, naps, caffeine, alcohol,
temperature, opportunity and what the bed has come to predict change the
conditions around sleep. They should reduce conflict, not become an
evening examination. They also have limits. No bedtime routine can open a
collapsing airway, remove a night shift, reliably stop menopausal hot
flushes, silence a neighbouring nightclub or replace cognitive behavioural
therapy for chronic insomnia.

The right question after a poor night is therefore not, “Why did I fail?” It is:
which condition was missing, what pattern would distinguish it, and does the
answer require a habit, a household change, a different schedule or clinical
care?

That is the book.

Why You Should Care
In a controlled laboratory study, forty-eight healthy adults were assigned
either eight, six or four hours in bed for fourteen consecutive nights, while
another group underwent total sleep deprivation. The four-hour and six-hour
groups accumulated dose-dependent lapses and cognitive deficits. Their
subjective sleepiness rose early, then changed far less than their measured
performance. They were losing the ability to judge the loss.
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The experiment was small, artificial and limited to adults aged twenty-one to
thirty-eight. It does not predict the exact impairment of every parent, clinician
or night worker. It establishes a more important problem: the brain that
needs judging is also the judge. Feeling accustomed to short sleep cannot
certify that attention, reaction and decision-making have adapted with it.

Daytime sleepiness also differs from fatigue. Sleepiness pulls towards
dozing; fatigue can feel like depletion without an ability to sleep. Pain,
anaemia, infection, medication and low mood can produce fatigue, so a full
night or reassuring tracker score cannot explain every exhausted day.

Sleep therefore matters before it becomes a medical complaint. It shapes
driving, work, learning, training, appetite, mood and relationships. A person
can become slower, more irritable or more error-prone while attributing each
failure to workload, character or bad luck. The lost hour appears to have
been converted into productive time because its cost is paid later, in smaller
pieces, by the person making the calculation.

Sleep also exposes the limits of self-control. Modern schedules move
meals, extend light, rotate shifts, cross time zones and negotiate waking
with alarms. Internal clocks continue to use light and molecular cycles.
When social time and biological time diverge, the result can be sleepiness
during required wakefulness and alertness during the available night. A late
chronotype may be harmless on one timetable and punishing on another.

The safety consequences are not private. A driver cannot bargain with a
microsleep. Clinicians, pilots, warehouse workers and machine operators
cannot replace sleep with professionalism near the circadian low.
Employers, schools and transport systems shape sleep through shift design,
start times, workload and whether fatigue can be reported without penalty.
What looks like poor personal discipline may have been scheduled by
somebody else.

Advice also changes direction according to the problem. More time in bed
helps when opportunity is too short, yet can maintain some forms of
insomnia by spreading sleep across a longer period of wakeful effort.
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Alcohol can shorten the wait for unconsciousness while reducing REM sleep
and disturbing later sleep. A night mode can reduce part of a screen's light
signal while leaving another hour of work or novelty untouched. Catch-up
sleep can help without making repeated weekday restriction free.

Then comes the market. Watches, rings, mattresses, lamps, supplements
and apps promise control over a state that cannot be commanded directly.
Some reveal useful patterns. None can turn a proprietary stage estimate
into a clinical diagnosis. A score can make a good sleeper anxious and give
a poor sleeper false reassurance. Measurement earns authority only when it
matches the question.

This book replaces ritual with a model. You will understand how pressure
and timing set the window, why arousal and bodily integrity decide whether
the window holds, what changes across a cycle, what sleep is known to
support, why healthy sleep has several dimensions, how routines alter the
system, how chronic insomnia becomes self-maintaining, and when the
problem has left the self-help category.

The limits stay visible. Caring duties, pain, hot flushes, disability, noisy
housing, financial pressure and night work can remove opportunities that no
ideal routine restores. Sleep is robust enough to survive an imperfect
evening and vulnerable enough to punish a repeated mismatch. The task is
to use the control you have, identify the control you lack and recognise
when the body's refusal is evidence.

The Core Ideas
Sleep Is Permitted, Not Commanded
The common model gives sleep one cause: fatigue. Stay awake long
enough, become tired enough, then fall asleep. Fatigue matters, but it
cannot explain why someone who fought to remain awake at four in the
afternoon can become alert at ten, or why jet lag can produce exhaustion
and insomnia at the same time.
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The first part of a better model is homeostatic sleep pressure. The need for
sleep tends to rise across wakefulness and fall during sleep. Adenosine
signalling participates in that regulation, but there is no single chemical fuel
gauge that fills evenly from morning to night. Caffeine blocks adenosine
receptors and makes pressure less perceptible. It changes the message,
not the amount of wakefulness already incurred.

The second part is circadian timing. Cells throughout the body contain
molecular clocks, coordinated by the suprachiasmatic nucleus in the brain.
Specialised retinal cells report environmental light, helping align internal
time with the day. The clock then coordinates rhythms in alertness,
temperature, hormone release and many other processes. Melatonin is one
signal of biological night. It can help shift timing in selected circumstances,
yet it is neither a sleeping pill made by the body nor the switch that turns
consciousness off.

Sleep becomes likely when pressure is high and the circadian system
permits it. The forces can oppose each other. A nap lowers pressure. An
evening wake-maintenance signal can temporarily conceal tiredness. An
all-nighter creates severe pressure while the clock still produces periods of
relative alertness. A traveller can arrive physically spent while the internal
afternoon continues. A night worker can sleep after a shift, then wake early
because daylight and circadian wake promotion are pushing in the opposite
direction.

Those two processes are the strongest compact model of normal timing.
They are not the whole event. Arousal determines whether the transition can
occur. Threat, excitement, pain, work, clock-checking and learned
expectation can maintain the waking state even when pressure and timing
favour sleep. Opportunity determines whether the window exists at all. A
parent caring for an infant and a worker finishing at 2 a.m. may have sound
physiology and inadequate access.

A final condition is continuity. Once sleep begins, breathing, movement,
temperature, neurological stability and the environment determine whether it
remains consolidated. Obstructive sleep apnoea can provoke repeated
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protective arousals. Restless legs can prevent stillness. Menopausal hot
flushes, pain, medication, noise and caring duties can keep reopening the
night. These failures may feel identical at breakfast and require different
responses.

This broader model explains why bedtime is a poor place to begin many
repairs. Much of the night has already been prepared. Light has nudged the
clock. Wakefulness and naps have altered pressure. Caffeine has changed
perception. Work has carried arousal towards bed. The schedule has either
protected opportunity or spent it. A bedroom can remove noise and glare,
but it cannot reverse every decision and constraint of the preceding day.

Direct control remains weak. Nobody can choose the minute at which N2
begins. Indirect control can be substantial. You can shape pressure, timing,
opportunity, arousal and access to treatment. The useful questions are
therefore wider than “How tired am I?” What time does the body think it is?
Is there enough opportunity? What is holding wakefulness in place? What is
interrupting sleep after it starts? The answer decides whether the next move
is a routine, a schedule change, treatment or no intervention at all.

A Night Is a Sequence, Not a Block
In 1953, Eugene Aserinsky and Nathaniel Kleitman reported periods during
sleep in which the eyes moved rapidly and brain activity changed. The
discovery did not find a small decorative feature. It broke the idea that sleep
was one uniform descent into inactivity.

Clinical sleep studies now divide sleep into rapid eye movement sleep,
REM, and three non-REM stages. N1 is the unstable border between
wakefulness and sleep. N2 is established light sleep and usually occupies
the largest share of an adult night. Its electrical signatures include sleep
spindles, brief bursts of rhythmic activity, and K-complexes, large waves that
may help the sleeping brain respond selectively to the environment without
waking fully. N3 is slow-wave sleep, the deepest conventional stage. REM
combines active brain patterns and vivid dreaming with marked reduction of
skeletal muscle tone.
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These states recur in cycles, often four to six times in a night. The first cycle
is not a template repeated with mechanical precision. Deep N3 sleep is
concentrated towards the early part of the night, especially when sleep
pressure is high. REM periods usually lengthen later. Brief awakenings
become more common with age and can occur in healthy sleep. The
architecture changes across infancy, adolescence, adulthood and old age,
and it changes after sleep loss, illness, alcohol, medication and circadian
displacement.

Stage labels also compress continuous biology into useful boxes. A scorer
assigns a thirty-second epoch to the pattern that dominates, even though
the brain may be crossing a boundary within it. Two laboratories can
disagree at the margins without either seeing a different night. This is not a
flaw that makes staging worthless. It is a reminder that the labels are maps
of changing electrical and muscular patterns, not sealed chambers through
which every sleeper passes on a perfect schedule.

This matters because “seven hours” does not identify what happened inside
them. Two nights with equal duration can differ in continuity, timing,
breathing, movement and stage distribution. A person with obstructive sleep
apnoea may spend enough time in bed while repeated airway obstruction
fragments the night. Alcohol may bring earlier unconsciousness and then
more disruption. A new parent may accumulate several hours in pieces and
feel nothing like someone who slept the same total continuously.

Trimming a night from one end is not neutral, but the effect is subtler than a
first-half and second-half rule. Rising early reliably removes some of the
REM-weighted later opportunity. Delaying bedtime while keeping the alarm
shortens the night too, yet high homeostatic pressure can prioritise
slow-wave activity. In restriction studies, REM and N2 may fall more while
slow-wave activity is partly preserved or intensified. Circadian timing and
accumulated loss still alter the pattern. The safe conclusion is not that early
sleep is “for the body” and late sleep “for the brain”. Both NREM and REM
support several functions, and neither is guaranteed by the clock alone. A
full night protects a sequence whose proportions adapt to recent sleep
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history.

Consumer discussions often turn that sequence into a league table. Deep
sleep becomes premium, REM becomes creative, and light sleep looks like
wasted space. The hierarchy is false. N2 is not filler. Spindles are implicated
in learning and sensory protection. REM is neither the only dreaming stage
nor a nightly certificate of emotional health. Deep sleep is important but
cannot be ordered by staring at a score. Healthy sleep contains all these
states because the sequence, not one winning stage, is the product.

A useful picture is a railway line rather than a tank being filled. Duration tells
you how long the service ran. Architecture tells you which stations it
reached, in what order, and how often it was stopped. You need the
timetable as well as the total.

Rest Is Active, but No Single Job Explains It
Sleep-like states occur across diverse animal lineages despite an obvious
cost. A sleeping animal is less able to find food, mate, defend territory or
detect danger. Forms vary with ecology, and defining sleep outside familiar
mammals is not always straightforward. Their repeated retention is
consistent with benefits that outweigh vulnerability, but no single function
explains every form of sleep.

The first function is visible the next day. Repeated restriction impairs
sustained attention, reaction time and working accuracy. The dangerous
feature is that subjective adaptation can outrun objective performance. A
person may become familiar with sleepiness while lapses continue to
accumulate. Confidence is therefore a poor safety test after a run of short
nights.

Learning supplies another function. Wakefulness acquires information;
sleep helps stabilise, reorganise and integrate parts of it. Different tasks
recruit different features, so “sleep consolidates memory” is a heading rather
than a complete mechanism. Slow-wave activity, spindles, REM, the timing
of learning and the timing of recall can each matter. Sleep does not file
every experience in a permanent cabinet. It changes which traces endure,
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strengthen or connect.

Emotion sits inside the same two-way system. Poor sleep can increase
negative affect and weaken regulation, while anxiety, depression and stress
can damage sleep. One short night does not create a psychiatric disorder,
and treatment of sleep is no universal cure. The stronger claim is that sleep
participates in the processes by which the brain assigns salience, controls
reaction and recovers from waking demand.

The sleeping body changes its allocation of work. Autonomic activity,
hormone release, glucose handling, immune signalling and tissue
processes follow organised patterns. Experimental restriction can alter
insulin sensitivity, appetite, inflammation and immune responses, though the
size and duration depend on dose, population and protocol. Long-term
associations between short sleep and disease are important but frequently
observational. Illness, work, stress, medicines and social conditions can
affect both sleep and health. Chronic shortage deserves attention without
turning an extra hour into guaranteed protection from a named disease.

Brain clearance shows how quickly one mechanism can become the whole
story. A 2013 mouse experiment reported greater interstitial exchange and
metabolite clearance during sleep. In 2024, another group measuring tracer
departure in male mice reported reduced clearance during sleep and
anaesthesia. A 2025 mouse study linked NREM noradrenaline, vascular
and cerebrospinal-fluid oscillations to glymphatic flow. In 2026, a
randomised crossover study of thirty-nine people found morning plasma
amyloid beta and tau patterns consistent with sleep-active clearance, but
the inference depended on an investigational device and a compartment
model. These studies differ in species, tracer, route and outcome. They
support active research into fluid transport, not a settled nightly detox
mechanism or consumer optimisation ritual.

Sedation therefore cannot be judged by speed of unconsciousness. A drug
may reduce responsiveness while changing architecture, continuity or
breathing. Alcohol is the familiar example. At higher doses it can shorten
sleep latency. Even lower doses can delay REM onset and reduce REM
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duration, while effects on total sleep time, efficiency and later wakefulness
vary across studies. Unconsciousness describes loss of report. Rest
describes the quality and consequences of an organised state.

No single function carries the entire explanation because sleep coordinates
many forms of maintenance across several scales. That is why one “best
stage”, supplement or tracker metric cannot stand in for the night. Sleep is
part of the production of competent wakefulness. Cut it, and the bill arrives
during the hours that seemed to have been gained.

Healthy Sleep Is More Than a Number
“Eight hours” survives because it is memorable, schedulable and close to a
useful centre for many adults. It becomes misleading when treated as a
biological pass mark or the complete definition of rest.

The joint consensus of the American Academy of Sleep Medicine and Sleep
Research Society recommends that adults regularly obtain seven or more
hours to support health. This is a population boundary, not an individual
ideal and not permission to assume that seven is enough for every person.
Some adults need more. A rare inherited short sleeper may function well on
unusually little. Most people sleeping five hours are not displaying an exotic
genetic advantage. They are sleeping five hours.

Need changes across life and circumstance. Infants distribute sleep across
day and night. Adolescents often shift later while retaining a substantial
sleep requirement, which makes an early school timetable biologically
expensive. Pregnancy, illness, recovery and heavy training can alter sleep
need, opportunity or continuity without yielding one universal extra-hour
rule. Menopause may bring night waking through vasomotor symptoms,
mood change and other interacting causes. Older adults often have earlier,
lighter and more fragmented sleep, but age does not remove the need for
safe daytime alertness.

Chronotype adds variation in timing. Genetics contributes, while age, light,
work and habits shape how it appears. A late chronotype is not laziness. It
becomes a problem when internal time and external obligation collide.
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Someone who sleeps midnight to eight on free days but rises at six for work
repeatedly crosses between schedules. Social jet lag names that mismatch;
it does not prove that every late weekend is disease.

Duration is one dimension within a broader concept of sleep health.
Continuity asks whether sleep is repeatedly broken. Timing asks whether it
occurs at a suitable biological and social phase. Regularity asks how much
the schedule moves from day to day. Satisfaction captures the sleeper's
experience. Daytime alertness asks whether wakefulness works. Breathing,
movement, architecture and freedom from a disorder add information that
time alone cannot provide. The dimensions overlap, and no accepted
consumer score combines them into one clinical truth.

This changes how personal need is estimated. A single alarm-free morning
is poor evidence after a restricted week. A longer period with adequate
opportunity, fairly stable timing and no large accumulated debt is more
informative. Daytime function matters, but it is not infallible because
self-assessment can adapt. Unintended sleep, repeated emergency
caffeine, irritability, concentration failures and drowsy driving are stronger
warnings than pride in a short schedule.

Long sleep requires equal care. In population studies, long reported
duration often accompanies poor health. That does not establish that sleep
caused the illness. Depression, medication, frailty, inflammation and
fragmented nights can increase time in bed or reported sleep. Cutting sleep
solely because an epidemiological curve rises at the far end would confuse
marker with cause.

The social dimension belongs inside the model. Shift work, multiple jobs,
caregiving, overcrowding, heat, noise and unsafe housing distribute
opportunity unequally. A person may understand every sleep rule and lack
the power to follow it. Personal routines can improve the part of the system
they reach. They should not rename an employment, housing or health
problem as weak discipline.

The practical target is therefore a pattern: enough opportunity, workable



15

timing, reasonable regularity, tolerable continuity and wakefulness that
remains alert and safe. Persistent difficulty under those conditions is useful
information. Individual variation widens the range. It does not abolish the
need or reduce health to one number.

The Day Builds the Night
A good night begins long before the lights go out. This is unwelcome news
for anyone selling a product that can be placed on a bedside table.

Light is the strongest environmental time cue for the human circadian
system. Light after waking often supports alignment with the local day and,
when the clock is delayed, can help shift timing earlier. Bright evening and
early-night light tends to push timing later. The direction and size depend on
intensity, duration, spectrum and the person's biological phase. Outdoor
light is usually stronger than ordinary indoor lighting, while a brightly lit room
or screen close to the face can remain relevant at night.

Regular wake timing can give the clock a repeated reference, anchor
morning light and provide a predictable period for sleep pressure to build. It
is a powerful lever for many people, not a universal master rule. A rotating
night worker, a parent feeding an infant or someone with a circadian
disorder may need a deliberately different plan. Bedtime is less obedient
than rise time. Entering bed because an ideal schedule says so, while alert,
can create an hour of rehearsal in wakefulness.

Activity changes the day-night transition through several routes. Regular
exercise generally supports sleep and health. The evidence does not justify
banning all evening training. Timing, intensity and individual response
matter. A demanding session close to bed may leave one person hot and
activated while another sleeps well. The relevant test is the repeated effect
on timing, arousal and opportunity.

Caffeine modifies the perception and expression of sleep pressure. Dose
matters as much as the clock. In a 2025 randomised crossover study of
twenty-three healthy men with moderate habitual use, 100 milligrams taken
four hours before bed did not produce a significant group-level effect, while
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a single 400-milligram dose altered sleep when taken within twelve hours
and increased fragmentation when taken within eight. The study does not
create a safe universal cut-off: it included one narrow population and tested
fixed doses. It does show why “one coffee” and “after noon” are crude units.
Work backwards from dose, timing, pregnancy, medication, sensitivity and
the outcome you care about.

Naps spend pressure. A short early-afternoon nap can improve alertness
with limited grogginess for many adults. Longer naps may provide more
recovery and increase the chance of sleep inertia. Late naps can make night
sleep harder. The same nap may be intelligent after acute loss and
counterproductive when chronic insomnia is being maintained by low
pressure and excessive time in bed.

Screens act through more than colour. Light can shift the clock or reduce
evening sleepiness, but content can prolong wakefulness and raise arousal.
A dim amber phone still consumes time. The useful question is whether the
device is changing light exposure, extending the day, carrying work into bed
or doing several at once.

Temperature, food, nicotine, alcohol, medicines, pain and emotion also
enter the system. A comfortably cool, dark and quiet room usually helps. A
warm bath or shower may support later heat loss. Heavy alcohol can sedate
early while damaging later organisation. There is no ideal room number or
perfect meal time that outranks comfort, illness, culture and personal
response.

A routine succeeds when it removes repeated conflicts and protects
opportunity. It fails when it becomes a test whose slightest breach predicts
disaster. The strongest evening is often ordinary: the active day has ended,
light is lower, the coming schedule is credible, and the bed is no longer a
workplace.
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Trying Hard Can Keep You Awake
Most actions reward effort. A heavy door opens when pushed harder. A
difficult paragraph yields to concentration. Sleep reverses that rule. Effort is
wakefulness applied to a state that requires reduced monitoring and control.

An acute bad night is common. Pain, stress, noise, illness, travel,
excitement or hot flushes can delay or fragment sleep, and the problem may
resolve when the cause passes. Chronic insomnia disorder is different. It
involves persistent difficulty initiating or maintaining sleep despite adequate
opportunity, with distress or daytime impairment. It can begin with a sound
reason for wakefulness and continue after the original disruption has
weakened.

One useful account separates predisposing, precipitating and perpetuating
factors. A person may begin with a sensitive arousal system or late
chronotype. A job crisis precipitates poor nights. In response, bedtime
moves earlier, rising moves later, naps multiply, activity shrinks, clocks are
checked and every awakening becomes evidence of tomorrow's damage.
These responses are understandable. Together they can reduce pressure,
destabilise timing and teach the brain that bed predicts effort and threat.

Generic sleep hygiene has limits because it mostly removes obstacles. A
dark room, sensible caffeine timing and a workable schedule do not
necessarily reverse a learned association between bed and wakeful
struggle. The 2023 European insomnia guideline recommends cognitive
behavioural therapy for insomnia, CBT-I, as first-line treatment for adults
across ages, including people with comorbid conditions. Properly delivered
digital CBT-I can widen access. Sleep-hygiene advice alone is not an
equivalent treatment.

CBT-I combines methods that target the maintaining mechanisms. Stimulus
control rebuilds the association between bed and sleep by reducing
prolonged wakeful problem-solving there, using the bed for sleep and rising
at a consistent planned time. Time-in-bed restriction or compression
temporarily brings opportunity closer to estimated sleep, then expands it as
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continuity improves. Cognitive work addresses catastrophic predictions,
rigid rules and monitoring. Relaxation and education support the programme
without pretending that calmness can be commanded either.

The name “sleep restriction” invites misuse. It is a structured treatment, not
a challenge to survive on less sleep. Sleepiness can increase early, and the
method may need adaptation or supervision for bipolar disorder, seizure
disorders, untreated sleep apnoea, high fall risk, pregnancy, severe medical
illness or safety-critical work. A paragraph can explain the mechanism
without prescribing an individual window.

Medicines are not one thing, and sedation is not proof of uselessness.
Prescription treatment can be reasonable when CBT-I is unavailable,
insufficient or unsuitable, or when rapid relief matters, provided the choice
reflects diagnosis, benefits, adverse effects and intended duration. A 2026
AASM guideline, based on low-certainty evidence, suggests CBT-I alone
over routine combination treatment and combination treatment over
medication alone. Those conditional recommendations are not a ban. They
mean a sleeping tablet should not displace the treatment that changes the
maintaining system. Availability without prescription does not establish
effectiveness for chronic insomnia: antihistamines can leave residual
effects, while melatonin is chiefly a timing signal rather than a universal
treatment for the disorder. The useful question is what problem a product is
meant to treat, not whether it sounds natural or sedating.

The central change is a reduction in emergency. A poor night raises
pressure for the next one. Extending the morning, napping repeatedly and
entering bed far too early can blunt that correction. Clock-checking turns
normal awakenings into calculations. Effort raises arousal. Treatment
changes the behaviours and predictions that keep wakefulness likely.

This does not make insomnia imaginary. Conditioned arousal changes
attention, expectation and physiology. Nor does it mean every persistent
complaint is insomnia. Pain, depression, medicines, menopause, breathing
disorders, restless legs and circadian disorders can coexist.
Menopause-specific CBT may help sleep problems linked with vasomotor
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symptoms, but it does not replace assessment of other causes or treatment
choices for the symptoms themselves.

The lesson is precise. When a sleep problem is being maintained by the
struggle to control sleep, more struggle will strengthen it. The task is to
restore the conditions under which sleep can occur without examination.

Different Failures Need Different Responses
The two-process model explains much of normal timing. The wider gated
model explains why one list of habits cannot repair every broken night.
Similar mornings can be produced by different failures.

Obstructive sleep apnoea is the clearest example. During sleep, the upper
airway repeatedly narrows or closes, reducing or stopping airflow until the
brain partly wakes the person and restores breathing. The sleeper may
remember none of the arousals. A bed partner may hear loud snoring,
pauses, choking or gasping. Morning headache, dry mouth, nocturia, poor
concentration and unrefreshing sleep can follow. Higher body weight raises
risk, but anatomy, age, sex and muscle control mean that thin people can
also have the disorder. A quieter room is not the target. An open airway is.

Restless legs syndrome fails differently. An urge to move, often
accompanied by unpleasant sensations, appears or worsens during rest, is
strongest in the evening or night and improves temporarily with movement.
Iron status, pregnancy, kidney disease, medicines and genetics can
contribute. Current clinical guidance makes iron studies and review of
aggravating factors part of the first assessment. Iron treatment depends on
interpreted results and context, not on self-prescribing a high-dose
supplement. Advising the person to lie still and relax can intensify the
defining feature.

Narcolepsy destabilises sleep-wake control. Excessive daytime sleepiness
is central. Some people also experience cataplexy, a sudden loss of muscle
tone often triggered by emotion, alongside sleep paralysis, vivid
experiences around sleep transitions and fragmented night sleep. Loss of
orexin signalling in narcolepsy type 1 helped reveal how the brain stabilises
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wakefulness. This is not ordinary tiredness with a dramatic label.

Many parasomnias arise from incomplete or disordered transitions.
Sleepwalking and some night terrors usually emerge from deep non-REM
sleep. REM sleep behaviour disorder involves loss of the usual muscle
atonia, allowing dreams to be enacted and sometimes causing injury.
Occasional childhood events can be benign. New, violent or adult-onset
dream enactment deserves assessment because the cause and
implications differ.

Circadian rhythm sleep-wake disorders preserve an ability to sleep but place
it at the wrong internal time. A person with delayed sleep-wake phase
disorder may sleep normally on a late schedule and struggle severely when
required to rise early. Shift-work disorder and jet lag also produce conflict
between internal time and external demand. The complaint can sound like
insomnia at bedtime and sleepiness in the morning, while the mechanism is
misalignment.

Other causes sit outside neat sleep-disorder labels. Pain, reflux, asthma,
menopausal vasomotor symptoms, pregnancy, medication effects, mood
disorders, caring duties and environmental noise can break continuity or
remove opportunity. Treating the night without treating the cause may
improve a symptom and leave the mechanism intact.

Conditions overlap. A person can have insomnia and sleep apnoea, then
retain conditioned wakefulness after breathing improves. Depression can
cause and follow disruption without explaining every snore. Medicines can
alter breathing, movement, timing or architecture. Consumer devices can
raise a question but cannot settle the diagnosis.

The threshold for assessment is a pattern, not one imperfect night.
Persistent difficulty despite adequate opportunity, dangerous daytime
sleepiness, witnessed breathing pauses, choking or gasping, recurrent
irresistible leg symptoms, sudden sleep attacks, cataplexy, injurious
behaviour or a major unexplained change all move the problem beyond
routine advice.
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The conditions that permit and maintain sleep also explain how it fails.
When pressure is low, timing is displaced, arousal is learned, opportunity is
absent or continuity is repeatedly broken, the same complaint demands a
different response. Better routines can align a working system. They cannot
open an airway, stabilise narcolepsy, remove a night shift, treat iron
deficiency or reverse chronic insomnia by persuasion. Real rest begins with
matching the response to the failure.

How It Actually Works
Morning sets internal time
Light reaches the retina before breakfast has done anything useful. Some of
it enters the visual system and becomes sight. Some reaches specialised
light-sensitive cells that report environmental brightness to the circadian
clock. The signal helps anchor the internal day, suppresses melatonin and
supports the transition towards wakefulness.

The clock is not reset like a digital watch at one instant. It is nudged by the
timing and pattern of light across days. Light in the biological morning
generally shifts human timing earlier; light in the late biological evening and
early night tends to shift it later. The response depends on where the clock
already is. The same lamp can have a different effect on a night worker, a
teenager and a traveller who has crossed eight time zones.

Wakefulness is maintained by several interacting brain systems rather than
one centre. Networks using orexin, histamine, noradrenaline, dopamine,
acetylcholine and other signals help stabilise the waking state. Orexin is
especially important as a coordinator. Its loss in narcolepsy type 1 helps
explain why wakefulness can collapse and REM features can intrude at the
wrong time.

Meanwhile, homeostatic pressure begins to rise. Adenosine participates in
the bookkeeping, though no single molecule is a complete gauge. Caffeine
occupies adenosine receptors and makes the increasing pressure less
legible. The person may feel restored while the account remains open.
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The waking day loads the system
By late morning, the two main forces often cooperate. Sleep pressure has
not risen far, while the circadian system strongly promotes wakefulness.
Attention, body temperature and many physiological functions follow their
own daily rhythms, so performance does not stay flat from breakfast to bed.

After lunch, many people experience a dip in alertness even when the meal
is modest. The clock contributes to this afternoon valley. A brief nap can
improve alertness while lowering the chance of reaching deeper sleep, but
human sleep does not obey a stopwatch. A longer nap can be more
restorative after acute loss and more likely to produce sleep inertia on
waking. It also subtracts more pressure from the coming night.

Activity, social contact and light reinforce the waking state. Exercise
changes temperature, autonomic activity and later sleep propensity, and its
long-term effects are generally favourable. Meal timing, activity and work
schedules can influence rhythms outside the brain, while some medicines
alter sleep or circadian timing. The master clock coordinates the system, but
peripheral tissues also keep time. This is one reason circadian disruption is
larger than feeling sleepy at the wrong hour.

Caffeine taken now may still matter at bedtime. Clearance varies markedly
between people. Pregnancy can slow it; smoking can speed it; medicines
and genetics alter it. The dose is often hidden by the vessel. A coffee-shop
drink may contain far more caffeine than a small home cup, and an energy
product may be consumed quickly. A recent crossover experiment also
showed why dose and timing must be read together: 400 milligrams affected
later sleep far earlier in the day than 100 milligrams did in the tested group.
“One coffee” is not a unit of pharmacology.
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Evening creates a second wind
As wakefulness continues, pressure rises. Yet many people feel more alert
in the early evening than they did at 3 p.m. The circadian system is
producing a strong wake signal that opposes the accumulated pressure.
Sleep researchers sometimes call this the wake maintenance zone. It helps
keep sleep consolidated into the night instead of letting it begin whenever
pressure first becomes uncomfortable.

This second wind can be mistaken for recovered energy. It is better
understood as timing. If the person stays awake into the biological night,
circadian wake promotion falls while pressure remains high. Sleep becomes
easier. If bright light, exciting work or travel pushes the clock later, that
opening moves too.

Melatonin begins to rise in dim light before habitual sleep for many people. It
is a useful marker of internal night and a signal to several tissues. The rise
does not guarantee sleep. A person can produce melatonin while remaining
awake through stress, pain, movement or choice; light can also weaken or
delay the signal. Taking melatonin at an arbitrary dose and hour may
therefore add a signal without solving the timing problem. Its best-supported
uses are tied to circadian timing and particular clinical contexts, not a
general promise of stronger sleep.

Body temperature also changes. Core temperature tends to decline across
the evening, aided by heat loss through the skin. Warm hands and feet can
therefore accompany a falling core temperature. A warm bath before bed
may seem contrary to the advice to sleep cool, but the warming can
increase peripheral blood flow and support heat loss afterwards. The
bedroom then needs to permit comfort, not meet a number printed by a
mattress company.
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Sleep begins by reducing access
Falling asleep is not the brain shutting down in one movement.
Wake-promoting systems lose dominance, sleep-promoting regions inhibit
them, and the brain becomes less responsive to the outside world. N1 is the
unstable crossing. Thoughts loosen, images appear, muscles may jerk, and
a person awakened quickly may insist that no sleep occurred.

N2 makes the state more secure. Eye movements stop, muscle activity falls,
and the electroencephalogram, EEG, shows spindles and K-complexes.
These patterns are not decorative labels. Spindles are linked to sensory
filtering and memory processes. K-complexes can arise spontaneously or
follow an external stimulus, marking a large cortical response that does not
necessarily become full awakening.

Sleep therefore reduces responsiveness rather than abolishing it. Regular
and predictable input is often less disruptive than sudden change, although
the effect depends on intensity, meaning, stage and the sleeper. Earplugs or
steady background sound can reduce some disturbances. They do not
switch the sensory system off, and an abrupt or personally significant event
may still trigger arousal.

As pressure remains high, sleep deepens into N3. Large slow waves reflect
broad coordination across cortical networks. Heart rate and blood pressure
tend to fall, breathing becomes more regular, and waking the sleeper
becomes harder. Growth hormone secretion is associated with early sleep,
especially slow-wave sleep, though repair cannot be assigned to one
hormone or stage.

Deep sleep is concentrated early because homeostatic pressure is highest
at the start. After deprivation, the brain often protects slow-wave activity and
intensity. This rebound is evidence that sleep is regulated rather than
passively accumulated. It is also why a first cycle after a long day can feel
like falling through the floor.
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The night changes its composition
Later in the first cycle, with timing that varies widely, sleep moves towards
REM. The EEG becomes more wake-like, the eyes move rapidly, and
skeletal muscles are largely paralysed by brainstem mechanisms. Breathing
and heart rate become less regular. Thermoregulation is reduced. Dreams
can become vivid, but dreaming is not exclusive to REM.

The atonia is protective. In REM sleep behaviour disorder, that protection
fails and dream enactment can emerge. At the other edge, REM atonia can
persist briefly into wakefulness, producing sleep paralysis: awareness
returns while voluntary movement does not. The experience can be
terrifying and can include vivid perceptions as dream imagery and waking
sensation overlap. Isolated episodes can occur without narcolepsy and are
usually brief; recurrent events with severe sleepiness or other symptoms
may require assessment.

The cycle then returns through lighter sleep and may descend again. Each
pass differs. Early cycles contain more N3. Later cycles contain longer REM
periods. Brief awakenings occur at transitions and are often forgotten. A
person who recalls waking twice may have woken more often without
forming a durable memory.

External events keep testing the system. A partner moves. A siren passes.
The bladder fills. The airway narrows. Pain changes. Temperature rises
under the duvet. Most events are handled without full awakening. Some
produce an arousal lasting seconds, enough to alter EEG and physiology
but too short to enter memory. Repeated arousals can make a long night
unrefreshing.

Breathing deserves special attention. When awake, muscles help keep the
upper airway open. During sleep, muscle tone falls. In a susceptible airway,
soft tissue narrows the passage, airflow falls, oxygen may drop, carbon
dioxide may rise, and the brain triggers an arousal to restore tone. The cycle
can repeat many times. The person may believe they slept continuously
because the protective awakenings were too brief to remember.
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Alcohol can worsen this arrangement. Its early sedative effect may hasten
sleep, while reduced REM, airway effects in susceptible people and other
later consequences can reduce the quality of what follows. The drink solves
the complaint the person can observe, waiting to fall asleep, and can
worsen events they cannot observe.

A bad night can train the next one
Consider an illustrative sequence assembled from common insomnia
mechanisms, not a reported patient. A stressful event delays sleep. The
following day feels impaired, so bedtime is moved earlier. At night the
person checks the clock, calculates the remaining hours and monitors every
sign of alertness. The bed now contains a task: prove that sleep is
happening before tomorrow is damaged.

The monitoring changes the state being monitored. Attention turns towards
heartbeat, thoughts, room sounds and time. Each sign of wakefulness gains
meaning. The person remains in bed because leaving feels dangerous, yet
the extended wakefulness strengthens the association between bed and
alert effort. A nap the next day reduces pressure. Another early bedtime
creates another long opportunity for wakefulness. The original stress may
pass while the loop continues.

Normal sleep is less conscious than this. People misjudge sleep latency
because N1 and brief N2 can feel like wakefulness, and they often forget
short periods of sleep between remembered awakenings. In insomnia, this
gap between experienced and measured sleep can widen without making
the distress false. The experience of lying awake is the problem the person
lives, even when a laboratory finds more sleep than expected.

CBT-I alters the operating conditions. A fixed rise time restores a reliable
anchor. Stimulus control removes prolonged wakeful struggle from the bed.
A carefully limited sleep window concentrates pressure and continuity.
Cognitive work reduces the catastrophic meaning assigned to one night.
Improvement often arrives unevenly because the treatment is changing a
learned prediction, not administering instant unconsciousness. The first
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target is a bed that no longer announces an examination.

Dawn promotes wakefulness before the alarm
Towards morning, sleep pressure has fallen and the circadian system is
moving towards wake promotion. REM periods are longer, deep N3 is less
common, and awakenings become easier. Cortisol rises before habitual
waking as part of a broader daily rhythm, but calling it a stress surge misses
its normal role in preparing the body for the active phase.

An alarm can cut through any stage. Waking from deeper sleep, at an
adverse circadian phase or after restriction increases the chance of sleep
inertia. The person is awake in the legal sense and not yet fully operational.
Inertia usually fades, but it can last longer after severe loss, night work or
particular disorders. Repeated snoozing adds fragmented sleep and
repeated awakenings; it does not guarantee a restorative extra cycle.

Morning light then begins the next adjustment. The clock, pressure and
schedule begin interacting again. The strength of the system lies in
repetition. One late meal, one bright screen or one short night rarely
destroys sleep. A pattern does more than an isolated event because it
keeps teaching the clock, altering pressure and changing what the bed
predicts.

What happens across a week
A weekday schedule often creates a hidden experiment. The alarm fixes
wake time while work, care and entertainment delay bed. Pressure rises
across successive short nights. The person compensates with caffeine,
sleeps later at the weekend and feels better. Recovery sleep is useful, and
consensus work supports the value of catch-up when weekday duration has
been inadequate. A large change in wake time can also shift light exposure
and reduce pressure for Sunday night. Monday may therefore begin with
less debt than Friday and more circadian displacement than Saturday.

Controlled studies of weekend recovery show why the argument cannot be
settled by slogans. Extra sleep can improve alertness and repay part of an
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acute deficit. It does not reliably erase every metabolic or cognitive effect of
repeated restriction, especially when the pattern resumes. The correct
conclusion is neither “sleep debt can never be repaid” nor “one lie-in fixes
the week”. Recovery helps. Prevention is more complete.

Shift work makes the conflict harder because the schedule itself rotates.
Night workers must perform near the circadian low and try to sleep when
light and the clock promote wakefulness. Strategic light, darkness, naps,
caffeine timing and schedule design can reduce harm, but a person cannot
become indifferent to time through practice. Some adapt better than others;
frequent rotation may prevent stable adaptation altogether.

Jet lag is the temporary version. The traveller's clock remains tied to the
departure zone while the destination demands a new pattern. Eastward
travel often requires an advance, sleeping and waking earlier by internal
time, which many people find harder than delaying westward. Light timed to
the new schedule is the main resetting cue. Melatonin can help in some
situations, but timing determines whether it shifts the clock in the intended
direction.

The clinic reconstructs the hidden night
A sleep complaint begins with a history, not a stage score. The clinician
asks when sleep is attempted, when it occurs, how it differs across
workdays and free days, what the daytime consequences are, which
medicines and substances are involved, and what another person has
witnessed. A two-week diary can reveal delayed timing, variable opportunity
or long periods in bed. Actigraphy can add an objective estimate of
movement and rest across ordinary life. Neither tool explains every
awakening.

The next test depends on the suspected mechanism. Chronic insomnia can
often be diagnosed from symptoms and context without an overnight
laboratory study. Suspected obstructive sleep apnoea may be investigated
with a home respiratory study or full polysomnography, depending on
complexity and local guidance. Airflow, breathing effort and oxygen signals
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reveal events that a wrist device cannot. The apnoea-hypopnoea index
counts events per hour, but symptoms, oxygen burden, sleep position, stage
and other findings affect interpretation. A threshold is a classification aid, not
the whole patient.

Restless legs syndrome is identified mainly through its characteristic urge,
timing, rest trigger and relief with movement; blood tests may look for iron
deficiency and other contributors. Narcolepsy assessment may combine an
overnight study with a multiple sleep latency test, which measures how
quickly sleep begins during scheduled daytime opportunities and whether
REM appears unusually early. Parasomnias may require video and EEG
when events are dangerous, unusual or hard to distinguish from seizures.

The method is differential rather than ceremonial. A person can report “I
sleep badly” because sleep is too short, mistimed, fragmented by breathing,
interrupted by movement, destabilised by neurology, conditioned by
insomnia or displaced by pain and mood. The clinic's job is to find which
hidden night produced the visible day.

The science learned to see sleep
For most of history, sleep could be observed only from outside and reported
from memory. EEG changed that. In the 1930s, Alfred Loomis and
colleagues described recurring electrical patterns across sleep. Aserinsky
and Kleitman's 1953 REM report added eye movements and a distinct state.
William Dement and Kleitman then helped establish the cyclic organisation
of the night.

Modern polysomnography records several signals at once: brain activity,
eye movements, muscle tone, airflow, breathing effort, oxygen saturation,
heart rhythm and often leg movement. The combination matters. An EEG
pattern can stage sleep; belts and airflow sensors show whether breathing
continues; oxygen reveals physiological consequence; video can capture
behaviour.

Wearables work with a smaller view. Wrist movement and optical pulse
signals estimate sleep and wake, then algorithms infer stages. Reviews and
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device comparisons continue to find substantial variation across products,
outcomes and people. Sleep-wake estimates are generally more
dependable than exact stage minutes, and proprietary updates can alter
performance without changing the hardware. The output can reveal patterns
and remains weak as a verdict. A clinical diagnosis requires the signals and
judgement suited to the suspected disorder.

How we know
Sleep science combines controlled restriction, circadian protocols,
polysomnography, field measurement, animal experiments, clinical trials
and long-term cohorts. Each answers a different question. Restriction
experiments support short-term causal claims but do not reproduce every
ordinary poor night. Cohorts reveal longer patterns while leaving illness,
occupation and social conditions entangled. Animal work can expose
mechanisms inaccessible in humans, and translation remains a separate
test.

Sleep stages are operational categories built from brain activity, eye
movement and muscle tone. They are useful maps with imperfect borders.
Wrist devices infer them from fewer signals and do not become
polysomnographs through numerical precision.

Memory effects differ by task and sleep feature. Mouse clearance
experiments in 2013 and 2024 reached opposing conclusions with different
tracer methods, while 2025 work linked NREM vascular rhythms to fluid
movement. A 2026 human crossover study found biomarker patterns
consistent with sleep-active clearance but relied on an investigational device
and mathematical model. That is evidence, not closure. Long sleep may
mark illness rather than cause it, and large studies often use self-reported
duration.

The secure core is narrower: sleep and circadian timing are regulated; the
night contains recurring physiological states; repeated restriction impairs
waking function; and disorders can fragment, displace or destabilise sleep in
ways that hours in bed will not reveal.
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What People Get Wrong
“Eight hours is the whole target”
Eight is a useful round number, not a biological verdict and not a complete
definition of sleep health. Expert consensus advises adults to obtain at least
seven hours regularly, while recognising individual variation and
circumstances in which more is appropriate. Age, pregnancy, illness,
previous loss and daily demand can alter need.

The correction does not justify self-deception. Natural short sleepers exist,
but they are rare. Identified inherited phenotypes come from family and
laboratory research, not from asking whether five hours feels normal.
Familiarity with restriction is weak evidence because subjective sleepiness
can flatten while objective lapses continue to accumulate.

Duration also cannot identify continuity, timing, regularity, breathing or
daytime alertness. Seven hours repeatedly broken by airway obstruction is
not equivalent to seven consolidated hours. Eight hours at a severely
misaligned biological time may remain fragile. A person can sleep an
acceptable duration and still require assessment for persistent sleepiness.

A fixed number became attractive because it is easy to count and sell. The
dimensions that often explain a poor night are messier: when the sleep
occurred, how often it broke, whether the airway remained open and
whether the schedule repeated. Precision on duration can conceal
ignorance elsewhere.

The better question is whether the pattern regularly permits alert, safe
wakefulness without repeated unplanned sleep, escalating caffeine or large
recovery swings. The number is a screening clue. It is neither the whole
target nor the diagnosis.
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“If I cannot sleep, I should stay in bed and try
harder”
This feels sensible because leaving bed appears to surrender. In chronic
insomnia, it can strengthen the problem. Long periods awake in bed pair the
bedroom with monitoring, frustration and effort. Going to bed earlier can
spread the same amount of sleep across a larger opportunity, lowering
pressure at the intended time and creating more wakefulness to notice.

Stimulus control within CBT-I reverses that learning. The bed is reserved for
sleep rather than prolonged wakeful problem-solving. The person goes
when sleepy, follows a planned rise time and leaves the bed during
sustained struggle until sleepiness returns. The exact plan must fit mobility,
safety and clinical context.

The principle is not punishment, and every brief awakening does not require
evacuation. It interrupts the association that matters. A bed should predict
reduced vigilance. If it has become an examination hall, more time sitting
the examination is poor preparation. A rigid twenty-minute rule can make
matters worse by encouraging clock-checking. The aim is to stop rehearsing
wakeful effort, not create another performance metric.

People with bipolar disorder, epilepsy, falls risk or severe daytime
sleepiness may need a modified plan rather than self-directed restriction of
time in bed. The mechanism remains useful; implementation becomes
clinical when the cost of additional sleepiness is high.

“Alcohol helps me sleep”
Alcohol can shorten the wait for sleep at higher doses, which makes the
claim feel proven. The measurement stops too early. Controlled studies and
recent review evidence show delayed REM onset and reduced REM
duration even at lower doses, with stronger effects as dose rises. Effects on
total sleep time, efficiency and wakefulness after sleep onset are less
consistent. Urination, temperature changes and poorer breathing in
susceptible people can add to the cost.
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Effects vary with dose, timing, tolerance, sex, body size, medication and the
presence of sleep apnoea. A single drink does not guarantee a ruined night,
and one precise universal cut-off would be false confidence. The stable
distinction is between becoming less responsive and receiving
well-organised sleep.

The 2025 meta-analysis found a clearer dose-related effect on REM than on
total sleep time, sleep efficiency or wake after sleep onset, where estimates
remained uncertain. That is a warning against converting one plausible
mechanism into a complete prediction of the night.

Using alcohol as a sleep tool also treats a visible symptom, waiting to fall
asleep, while leaving timing, pressure, arousal or diagnosis untouched. In a
vulnerable airway, alcohol can worsen snoring and obstructive events. The
nightcap may solve the only part of the night the drinker watches.

“Blue light is the whole screen problem”
Short-wavelength light can influence the circadian system, and sufficiently
bright evening screens can suppress melatonin and delay timing. Colour is
only one variable. Brightness, duration, distance, timing and biological
phase all affect the signal.

Screens also consume time and attention. A dim amber phone can delay
bedtime, deliver work conflict, provoke comparison or keep novelty arriving.
A night setting may reduce one part of the light exposure while allowing the
behaviour to continue for another hour.

Lower brightness and warmer settings can help, especially for people with
late timing or strong sensitivity. They are not permission slips. Ask whether
the device is shifting the clock, extending wakefulness, raising arousal or
doing several at once. Laboratory e-reader studies used prolonged
controlled exposure and do not prove that every brief glance has the same
effect. Screen light is biologically relevant; “blue” should not become a
magic word that hides dose and behaviour.

The same light can shift timing differently according to biological phase.
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Morning light often advances the clock; late-evening light often delays it.
Bright-light treatment and deliberate darkness can therefore be useful tools,
but only when the timing problem has been identified.

“I can repay sleep debt in one weekend”
Extra sleep after restriction is useful. Pressure rises during loss, and
recovery sleep can improve alertness and restore some performance.
Consensus work supports catch-up sleep when weekday duration has been
insufficient. The myth lies in treating one weekend as a complete and instant
settlement.

Controlled studies show that some cognitive or metabolic effects can persist
after one or two longer nights, particularly when restriction has been
repeated and then resumes. Sleeping much later can also move circadian
timing, making the next early start harder. The size of each effect depends
on the person and schedule.

Refusing a needed lie-in would be the wrong lesson. Recovery is sensible.
Use it while recognising the trade-off. A weekend can reduce an acute
deficit; it cannot make a chronically inadequate weekday schedule
harmless. When feasible, combining earlier bedtimes with a modestly later
morning may recover duration while moving the clock less. The most
complete repayment plan stops taking out the same loan.

“Snoring is harmless”
Simple snoring can occur without obstructive sleep apnoea. The sound
alone is not a diagnosis. The dangerous mistake is to treat every snore as
comic when it is accompanied by breathing pauses, choking, gasping,
unrefreshing sleep, morning headaches or excessive daytime sleepiness.

In obstructive sleep apnoea, the upper airway repeatedly narrows or closes.
The brain restores breathing through arousal, often without a remembered
awakening. Time in bed can look adequate while airflow, oxygen and
continuity are repeatedly disturbed. Higher body weight raises risk, but
anatomy and other factors mean the disorder is not confined to one body
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type.

A phone recording or tracker may raise suspicion. It cannot rule the disorder
in or out. Assessment uses symptoms, witnessed events and respiratory
testing or polysomnography according to context. The correction matters
because the person often cannot observe the event. A problem hidden
inside sleep may be first visible to somebody sharing the room.

“My tracker knows how I slept”
A wrist device knows movement, pulse-derived signals and whatever else
its sensors capture. It does not ordinarily measure brain waves, eye
movements, chin muscle tone, airflow, breathing effort and oxygen together.
Its stages are modelled estimates.

That does not make the device useless. It can reveal bedtimes, rise times,
broad duration patterns and associations with travel, alcohol or training. A
2026 rapid review of twenty-nine ambulatory studies found moderate
accuracy for total sleep time and time in bed, with lower precision for sleep
efficiency, wake after sleep onset and stage classification. REM and
deep-sleep estimates were especially unreliable, and clinical populations
were rarely represented. Performance still varies across brands, metrics,
people and nights, and an algorithm update can change the answer without
changing the sleeper.

The score becomes harmful when it outranks function. Someone feels
restored, sees a poor rating and becomes anxious; the anxiety then
damages the next night. Another person feels persistently sleepy and
accepts a reassuring score. Use the device as a pattern detector, not an
authority. Persistent sleepiness, insomnia, breathing symptoms or unusual
behaviour require history and appropriate testing. Orthosomnia describes
the trap in which pursuit of perfect data begins to injure the sleep being
measured.
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Use It
Separate opportunity from ability
Begin by asking whether sleep had a fair chance. Sleep opportunity is the
interval protected for sleep, not the number displayed the next morning. It
must include ordinary latency, brief awakenings and the transition out of
bed. A schedule offering six hours cannot be repaired by efficiency.

This separates shortage from inability. Someone working late and rising
early may need more protected time. Someone spending ten anxious hours
in bed and sleeping six may need a different approach because increasing
opportunity has already failed. The same complaint, “I did not get enough
sleep”, points in opposite directions.

Examine a week rather than one night. When did work, travel, care or
entertainment end? Were there enough nights with credible opportunity?
Did recovery depend on large weekend shifts? The first intervention may be
a boundary around time, not a supplement or new mattress.

Stabilise timing without worshipping sameness
Circadian systems learn from repeated light and behaviour. A reasonably
consistent wake period and useful light after waking often provide a strong
anchor. Evening light, late work and repeated shifts in schedule can move
the biological night later. Regularity matters because the clock cannot align
with a target that changes continually.

Consistency is a tool rather than a moral code. A late chronotype may need
a later stable schedule. A night worker may need carefully timed light and
darkness. Parents, carers and people with fluctuating illness may be unable
to preserve a narrow wake time. The objective is to reduce avoidable
movement while respecting the life that exists.

Judge timing by pattern. Do you sleep more easily and wake more naturally
on free days at a different phase? Does an early obligation produce
insomnia at night and sleepiness in the morning? Does travel or shift
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rotation explain the change? A timing problem often looks like weak
discipline until the clock is allowed to speak.

Trace the failing condition
Use four questions after a repeated poor night. Was homeostatic pressure
too low because of a late nap, little wake time or excessive time in bed?
Was circadian timing displaced by light, travel, chronotype or shifts? Was
arousal maintained by pain, threat, work, excitement or the effort to sleep?
Was continuity broken by breathing, movement, temperature, hot flushes,
medication, care or noise?

These questions do not diagnose. They prevent category errors. Earlier
bedtime helps a compressed schedule and fails against delayed timing.
Relaxation may lower arousal and cannot open an airway. More time in bed
can repair shortage and perpetuate some insomnia. Earplugs can reduce
noise and cannot treat restless legs.

Choose the response that reaches the suspected mechanism, then watch
whether the predicted pattern changes. When the answer remains unclear,
persistent or dangerous, clinical assessment becomes the next experiment.
Owning a category is more useful than collecting twenty unrelated tips.

Test one lever at a time
Many sleep rules are compressed averages. Caffeine effects depend on
dose, timing and metabolism. Evening exercise depends on intensity and
individual response. Naps change both alertness and later pressure. Screen
use combines light, time and content. Turn the uncertain advice into a
proportionate personal test.

Keep the main schedule reasonably steady. Change one material variable
for long enough to see a pattern. Record only what can inform a decision:
opportunity, estimated latency, remembered awakenings, rise time, caffeine
dose and timing, and daytime alertness. A paper diary often supplies
enough evidence. Change six variables at once and the most expensive
purchase will claim the credit.
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Stop when the experiment has answered the question. Someone who
sleeps well does not need a permanent laboratory. Someone with chronic
insomnia may need CBT-I rather than more nightly observation.
Self-tracking has failed when it increases vigilance or makes a normal
fluctuation feel dangerous.

Judge the night in daylight
Sleep is private and mostly forgotten. Its purpose is visible during
wakefulness. Ask whether you remain alert in meetings, while reading,
during training and on routine journeys. Notice unintended dozing, repeated
concentration lapses, irritability, reliance on emergency caffeine and
whether another person reports breathing pauses or unusual behaviour.

Daytime function corrects both pride and panic. Someone can celebrate
five-hour nights while fighting sleep and making avoidable errors. Someone
else can feel restored after a night the tracker disliked. Function is still
imperfect because people adapt subjectively and many illnesses produce
fatigue without sleepiness. It belongs beside duration and pattern, not
underneath a score.

Safety outranks interpretation. Struggling to keep the eyes open while
driving or operating machinery is not a moment for open windows, loud
music or a breathing exercise. Stop the hazardous activity and arrange a
safe opportunity to sleep. Recurrent dangerous sleepiness needs
assessment because voluntary restriction is only one possible cause.

Build a routine that survives real life
A useful routine reduces decisions and conflict. It may include lower light, a
clear end to work, preparation for morning, a quiet activity, medication taken
as prescribed and a room that permits sleep. Its value comes from repetition
and fit, not ceremonial length.

Keep a minimum version that survives travel, deadlines and family events.
Protect enough opportunity, local light after waking, sensible caffeine timing
and a credible end to the active day. A robust routine bends. A brittle one
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converts a late dinner into a week of abandonment.

Households are part of the system. Partners can differ in chronotype,
temperature, alarms and movement. Children and relatives can interrupt
opportunity. Snoring can be another person's first evidence of disease.
Solutions may include separate duvets, earplugs, changed alarm methods,
redistribution of night care, medical assessment or occasional separate
sleep. Identical thermoregulation is not a test of intimacy.

The limits
A general model cannot choose treatment for an individual. Persistent
insomnia, suspected sleep apnoea, repeated irresistible urges to move the
legs, episodes of sudden sleep, cataplexy, injurious sleep behaviour, severe
mood disturbance and dangerous daytime sleepiness require professional
assessment. Pregnancy, bipolar disorder, neurological disease, medication
changes, falls risk and safety-critical work can alter what is appropriate.

Opportunity is also social. A rotating nurse, an infant's parent, a worker
holding two jobs and a tenant beside a nightclub do not face the same
choice set as someone comparing blackout blinds. Sleep is biological, while
time, quiet and safety are distributed through work, money, housing and
care. Advice that ignores those constraints converts an institutional problem
into personal blame.

Sleep cannot carry every health ambition. It supports waking function and
physiology. It does not cancel smoking, inactivity, poor diet, untreated
disease or chronic stress. Persistent fatigue can also arise from causes
outside sleep. A good model tells you when to stop adding sleep advice and
widen the investigation.

The one thing to keep
Keep the conditions.

Sleep is not a button and not a score. It becomes possible when pressure,
circadian timing, opportunity and arousal line up, then remains useful only if
breathing, movement, temperature and the environment allow continuity.
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Most sound routines work by improving one of those conditions. Good
treatment identifies the condition that routines cannot reach.

This changes the question after a poor night. Instead of “Why did I fail?”, ask
what the pattern predicts. A late nap points towards pressure. Easy sleep on
free days at a later time points towards circadian mismatch. A bed full of
calculations points towards learned arousal. Witnessed pauses point
towards breathing. The answers are provisional, but they lead in different
directions.

It also changes control. Direct control is weak because nobody can order
the next stage or guarantee unconsciousness by a deadline. Indirect control
is considerable: time, light, activity, opportunity, associations, household
design and access to care can all be changed. The skill lies in using that
control without turning sleep into a performance.

The final judgement arrives in daylight. Real rest is present when
wakefulness is available for the life that follows: alert enough to notice risk,
steady enough to think, and safe enough to act. The missing hours matter
because they alter the person who must use the remaining ones.

Terms
Sleep health. A multidimensional description across duration, continuity,
timing, regularity, satisfaction, alertness, architecture and disruptive
disorders. No single score captures every dimension.

Sleep architecture. The pattern and distribution of sleep stages across a
night. Duration can remain unchanged while continuity, timing and stage
composition differ sharply.

Circadian rhythm. A biological cycle of roughly twenty-four hours. Sleep
timing, alertness, temperature and hormone release are among the many
functions shaped by circadian time.

Zeitgeber. German for time-giver: an environmental cue that adjusts
biological clocks. Light is the strongest human example; meals, activity and
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social schedules contribute. Timing determines the direction.

Suprachiasmatic nucleus. The brain's main circadian coordinator, above
the optic chiasm. Retinal light signals align internal time with day and night,
and the SCN coordinates rhythms elsewhere.

Phase shift. A movement in biological timing. An advance moves rhythms
earlier; a delay moves them later. Light or melatonin can produce either
direction according to when it is applied.

Melatonin. A hormone released during biological night. It signals darkness
and can shift timing when used appropriately. It is not a universal sedative
switch.

Homeostatic sleep pressure. The drive to sleep that generally strengthens
across wakefulness and diminishes as sleep proceeds. Naps and previous
sleep alter the pressure; caffeine changes part of its felt signal.

Adenosine. A signalling molecule involved in sleep homeostasis. Caffeine
blocks adenosine receptors rather than cancelling prior wakefulness.
Adenosine is one part of the regulation, not a complete molecular gauge.

Two-process model. The framework in which homeostatic pressure
interacts with circadian timing to regulate sleep and wake. It explains naps,
second winds, jet lag and tired-but-alert states. It does not describe every
cause of insomnia or fragmentation.

Chronotype. A tendency towards earlier or later sleep and activity. Genes
contribute, while age, light, work and habits shape its expression. It is a
distribution, not two fixed types.

Social jet lag. The recurring mismatch between biological timing and social
schedules, often visible as different sleep times on workdays and free days.
It names a timing conflict, not a formal disorder by itself.

Sleep opportunity. The interval available for sleep, which exceeds sleep
duration because latency and awakenings use part of it. A schedule can
protect opportunity directly.
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Sleep latency. The time between attempting sleep and falling asleep.
Subjective estimates can be inaccurate when light sleep is experienced as
wakefulness.

Wake after sleep onset. WASO is the total time awake after first falling
asleep and before final waking. It is one measure of continuity and says
nothing by itself about the cause.

Sleep efficiency. Estimated sleep time divided by time in bed, expressed
as a percentage. It is useful in clinical context and poor as a perfection
target. High efficiency can coexist with inadequate duration.

Non-REM sleep. Sleep outside REM, divided into N1, N2 and N3. It ranges
from the unstable transition into sleep to deep slow-wave sleep and contains
changing brain and body states.

N1. The light, unstable boundary between wakefulness and sleep. Someone
awakened from N1 may believe no sleep occurred.

N2. Established non-REM sleep containing spindles and K-complexes. It
often occupies more of an adult night than any other stage and is not
disposable filler.

N3. Deep slow-wave sleep, weighted towards the earlier night. It reflects
high homeostatic pressure and broad coordination of cortical activity. Its
amount varies with age, prior sleep and other conditions.

REM sleep. Rapid eye movement sleep, marked by active brain patterns,
rapid eye movements and reduced skeletal muscle tone. It becomes more
prominent later in the night. Dreaming occurs in REM and non-REM sleep.

Sleep spindle. A brief burst of rhythmic EEG activity characteristic of N2.
Spindles are linked to sensory gating and several forms of learning and
memory processing.

Arousal. A brief shift towards lighter sleep or wakefulness. Arousals can
protect breathing or respond to disturbance. Repeated events may fragment
sleep without entering memory, so their cause matters more than the count
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alone.

Sleep inertia. Reduced alertness and performance immediately after
waking. It can be stronger after deep sleep, circadian misalignment or
substantial sleep loss. Being upright does not guarantee full readiness.

Microsleep. A brief involuntary episode of sleep during intended
wakefulness. It may last only seconds and creates serious risk during
driving or safety-critical work. The sleeper may not recognise it.

Insomnia disorder. A lasting pattern of trouble starting or sustaining sleep
when there is enough chance to sleep, together with distress or impaired
daytime function. It is more than an occasional bad night and can be
maintained by learned arousal after the original trigger has passed.

CBT-I. Cognitive behavioural therapy for insomnia. It combines methods
such as stimulus control, time-in-bed adjustment and cognitive work to
reverse self-maintaining insomnia processes. It is first-line treatment rather
than an expanded list of sleep-hygiene tips.

Obstructive sleep apnoea. Repeated narrowing or closure of the upper
airway during sleep, causing disrupted airflow and arousals that may not be
remembered. Snoring can be present without apnoea, while witnessed
pauses or gasping deserve assessment.

Restless legs syndrome. An urge to move the legs, usually worse at rest
and in the evening, often accompanied by uncomfortable sensations and
temporary relief through movement.

Narcolepsy and cataplexy. Narcolepsy is a neurological disorder of
sleep-wake stability causing excessive daytime sleepiness. Cataplexy is
sudden muscle weakness, often triggered by emotion, and occurs in
narcolepsy type 1. Other features can include sleep paralysis and
fragmented night sleep.
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Go Deeper
The broad clinical guide
Meir Kryger, The Mystery of Sleep: Why a Good Night's Rest Is Vital to a
Better, Healthier Life (Yale University Press, 2017). Kryger is a sleep
physician and long-standing editor of a major clinical textbook. This is the
widest next step: normal sleep, changing needs across life and the
disorders hidden inside an apparently full night. Clinical cases keep the
medicine human. Read it when this book has made you suspect that “sleep
problem” covers several different systems. Its breadth means that no one
mechanism receives textbook depth, which is the correct trade for a first
general survey.

It also gives breathing disorders and daytime sleepiness enough weight to
stop routine advice becoming a universal answer.

The clock
Till Roenneberg, Internal Time: Chronotypes, Social Jet Lag, and Why
You're So Tired (Harvard University Press, 2012). Roenneberg explains
how biological timing meets work, school, light and alarm clocks. It is the
strongest continuation of the rhythm half of this book, especially for readers
who have treated owlness or larkness as personality. Some health
associations are observational, so keep mechanism separate from
correlation. The examples still show with unusual clarity how ordinary
schedules can create biological conflict without a formal sleep disorder.

The publication predates several newer association studies, but its clock
mechanism and schedule analysis remain useful.
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The insomnia treatment
Colin Espie, Overcoming Insomnia 2nd Edition (Robinson, 2021). This is a
structured self-help presentation of CBT-I by a leading researcher and
clinician. It explains stimulus control, time-in-bed adjustment, racing
thoughts and the logic of changing learned wakefulness. Use it for persistent
insomnia rather than occasional shortage. The methods can increase
sleepiness at first and are not a substitute for clinical assessment where
breathing disorders, bipolar disorder, seizures, pregnancy, falls or
safety-critical work complicate treatment.

Its workbook style asks for repeated practice rather than one clever evening,
which suits the disorder's learned component.

The disorders through patients
Guy Leschziner, The Secret World of Sleep: Journeys Through the
Nocturnal Mind (Simon & Schuster UK, 2020). Leschziner uses clinical
cases to show what happens when sleepwalking, narcolepsy, apnoea,
hallucinations and other disorders disturb the border between sleep and
wake. It is the most narrative recommendation here and the best antidote to
the idea that every poor night needs the same routine. The cases illuminate
mechanisms rather than estimate how common each disorder is. Read it for
medicine made visible through lives, not for self-diagnosis.

Its strength is pattern recognition: the same complaint can emerge from
entirely different physiology.
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Notes and Sources
The Whole Thing in One Page and Why You
Should Care
Sleep deficiency and multidimensional sleep health. The National Heart,
Lung, and Blood Institute uses sleep deficiency for too little sleep, sleep at
the wrong time, poor-quality or incomplete sleep, and sleep disrupted by a
disorder. St-Onge and colleagues' 2025 American Heart Association
scientific statement frames sleep health as multidimensional, including
duration, continuity, timing, regularity, satisfaction or quality, daytime
alertness or sleepiness, disturbed sleep and architecture. The manuscript
uses this as a reader model, not as a validated universal scoring system.

Performance under restriction. Van Dongen and colleagues assigned
forty-eight healthy adults aged twenty-one to thirty-eight to eight, six or four
hours in bed for fourteen nights, or total sleep deprivation for three nights.
The four-hour and six-hour conditions produced cumulative dose-dependent
deficits; subjective sleepiness showed much smaller further increases after
the initial response. The result supports the narrow claim that people can
underestimate accumulating impairment. It is not converted into an exact
prediction for every worker, parent or patient.

Safety. Statements about driving and safety-critical work follow the
established effects of sleepiness on vigilance, reaction and involuntary
lapses. Individual sensitivity, task, circadian phase and recent sleep modify
risk. The advice to stop a hazardous activity when struggling to stay awake
is a safety boundary, not a method for diagnosing the cause.

Timing, stages and functions
Pressure and circadian timing. Borbély, Daan, Wirz-Justice and Deboer
review the two-process model and its limits. The manuscript distinguishes
that formal model from the broader practical framework of pressure, timing,
opportunity, arousal and continuity. The latter is a synthesis for general
readers, not a claim that sleep medicine recognises four official gates.



47

Adenosine. Reichert, Deboer and Landolt review adenosine and caffeine in
sleep-wake regulation. Adenosine is presented as one contributor to
homeostasis rather than a substance that accumulates uniformly as a
complete measure of sleep need.

Circadian light and melatonin. National Institute of General Medical
Sciences material updated in 2025 supports the general description of
circadian clocks and light. Auger and colleagues support timed melatonin
and light for selected circadian rhythm sleep-wake disorders. The direction
of a phase shift depends on biological timing, which is why no universal
dose or clock time is supplied.

Stages and cycles. Conventional adult scoring separates wake, N1, N2, N3
and REM using EEG, eye movement and muscle tone, with respiratory and
other channels added in clinical polysomnography. Cycle lengths and stage
distribution vary; deep N3 is weighted earlier and REM later. Aserinsky and
Kleitman's 1953 report is the historical REM anchor, preceded by Loomis,
Harvey and Hobart's human EEG work.

Night truncation. Skorucak and colleagues studied seven days of six-hour
sleep opportunity and seven days of ten-hour opportunity in thirty-five
healthy adults using a crossover design. Restriction primarily reduced REM
sleep, while slow-wave activity and accumulated slow-wave activity
changed less. The result supports adaptive prioritisation of slow-wave
physiology under that protocol, not a universal claim that delayed bedtime
preserves all deep sleep or that every curtailed night loses stages in the
same proportions.

Learning, immunity and physiology. Rasch and Born review sleep and
memory; Besedovsky, Lange and Haack review sleep-immune interactions.
The body claims are bounded to experimental changes and organised
physiology. Population associations are not treated as proof that short sleep
alone causes a specific disease or that extending sleep prevents it.

Brain clearance. Xie and colleagues' 2013 mouse study reported
sleep-related changes in interstitial space and clearance. Miao and
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colleagues reported reduced clearance during sleep and anaesthesia in
male mice in 2024, using a tracer-departure approach that challenged
interpretations based on tracer entry. Hauglund and colleagues linked
NREM noradrenaline, vascular and cerebrospinal-fluid oscillations to
glymphatic flow in mice in 2025. Dagum and colleagues' 2026 randomised
crossover study of thirty-nine humans found morning plasma amyloid beta
and tau patterns consistent with sleep-active clearance; the inference
depended on an investigational device and compartment model. The
studies differ in species, tracer, route and outcome. None establishes a
settled human detox mechanism or consumer method for enhancing
clearance.

Alcohol. Gardiner and colleagues' 2025 systematic review of controlled
studies in healthy adults found changes including delayed REM onset and
reduced REM duration, with effects related to dose. The text preserves the
distinction between shorter latency or sedation and the architecture and
continuity of subsequent sleep.

Need, regularity and routines
Adult duration. The American Academy of Sleep Medicine and Sleep
Research Society consensus states that adults should regularly obtain
seven or more hours to support optimal health. It is used as a population
recommendation rather than a personalised target or upper limit.

Natural short sleep. He and colleagues identified a rare DEC2 variant in a
short-sleeping family and examined related effects in model systems. This
establishes that unusual inherited short-sleep phenotypes exist. It offers no
method for an ordinary restricted sleeper to identify as one through
confidence or preference.

Age and chronotype. Carskadon's adolescent account supports the
interaction of later timing, continued sleep need and early social schedules.
Jones and colleagues found many genetic loci associated with morningness
in a large genome-wide analysis, supporting biological contribution without
genetic destiny. Wittmann and colleagues introduced social jet lag for



49

mismatch between biological and social timing.

Regularity and catch-up. Sletten and colleagues' 2023 National Sleep
Foundation consensus concluded that consistent sleep timing matters for
health and performance and that catch-up sleep matters when workday
sleep is insufficient. The manuscript does not imply that regularity must
override recovery or that observational associations prove a precise causal
risk.

Caffeine. Gardiner and colleagues' randomised crossover study tested 100
and 400 milligrams at twelve, eight and four hours before bed in
twenty-three healthy men with moderate habitual use. The 100-milligram
conditions produced no significant group-level objective or subjective effect;
400 milligrams altered sleep within twelve hours and increased
fragmentation within eight. The narrow sample and fixed dosing prevent a
universal safe cut-off. The study is used to show dose-timing interaction and
mismatch between perception and objective sleep.

Screens. Chang and colleagues' controlled e-reader study found circadian
and next-morning effects after repeated prolonged evening exposure. The
manuscript narrows the conclusion to light, time displacement and arousal
rather than treating every screen exposure as equivalent.

Exercise and passive heating. Stutz and colleagues' review does not
support a blanket ban on evening exercise in healthy adults, although
vigorous late exercise can affect some people. Haghayegh and colleagues
found modest average benefits from pre-bed passive body heating across
heterogeneous studies. Both justify personal tests rather than universal
rules.

Menopause. NICE guidance recommends considering menopause-specific
CBT for sleep problems associated with vasomotor symptoms. The book
presents this as one option within assessment and treatment, not as a
replacement for discussion of hormone therapy, non-hormonal treatment or
other sleep disorders.
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Insomnia, disorders and measurement
Insomnia and CBT-I. Riemann and colleagues' 2023 European guideline
recommends CBT-I as first-line treatment for adults of any age, including
people with comorbid conditions, with evidence-based digital delivery as an
access route. Edinger and colleagues' AASM guideline supports
multicomponent behavioural and psychological treatment and advises
against sleep hygiene alone as the sole treatment. Polysomnography is not
routinely required for uncomplicated insomnia but becomes relevant when
another disorder is suspected or treatment fails. Buysse and colleagues'
2026 AASM guideline gives conditional, low-certainty recommendations
favouring CBT-I plus medication over medication alone and favouring CBT-I
alone over routine combination treatment. The manuscript preserves room
for shared clinical decisions rather than converting that ranking into a ban.

CBT-I cautions. The book explains treatment components without
prescribing a personal sleep window. Time-in-bed restriction can initially
increase sleepiness and may require modification or supervision where
bipolar disorder, seizures, untreated breathing disorders, falls, pregnancy,
severe illness or safety-critical work raise risk.

Obstructive sleep apnoea. NHLBI and NICE sources support the account
of recurrent upper-airway obstruction, witnessed pauses or gasping,
fragmented sleep, risk variation and respiratory testing. The
apnoea-hypopnoea index is not treated as the whole clinical picture.

Restless legs, narcolepsy and parasomnias. Winkelman and colleagues'
2025 AASM guideline makes regular iron studies and review of
exacerbating factors a central first step for clinically significant restless legs
syndrome; thresholds and treatment choices require clinical interpretation.
Narcolepsy descriptions follow current National Institute of Neurological
Disorders and Stroke material. Cataplexy is defined as sudden muscle
weakness often triggered by emotion. New or injurious dream enactment is
presented as a reason for assessment rather than a diagnosis.

Consumer devices. Birrer and colleagues' 2024 review found wide
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methodological and device variation in wearable sleep staging. Schyvens
and colleagues' 2025 comparison of six wrist-worn devices against
polysomnography provides a head-to-head example. Landvatter and
colleagues' 2026 rapid review of twenty-nine ambulatory studies found
moderate accuracy for total sleep time and time in bed, with weaker
estimates for sleep efficiency, wake after sleep onset and stages; REM and
deep-sleep estimates were especially unreliable, and clinical populations
were rarely included. Khosla and colleagues' AASM statement remains the
clinical boundary: consumer technologies should not diagnose or treat sleep
disorders without appropriate validation and regulatory status. Baron and
colleagues introduced orthosomnia through clinical cases; it is descriptive
rather than a formal diagnosis or prevalence estimate.

Current verification. Current guideline, institutional and research status
was checked on 2 September 2026. Changeable claims are labelled by the
evidence and date available rather than presented as permanent
settlement.
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