THE ULTIMATE PERFORMANCE ENHANCER

Physiology. Brain health. Hormones. Circadian power.
High-performance habits. '

A BE WELL FELLOWS SCIENCE GUIDE

Sleep is not passive. It is the nightly conversion of today’s effort into tomorrow’s

capacity.
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THE NIGHT SHIFT : 02

Sleep is not passive. It is active restoration.

Your biology is built to repaiy, recalibrate, and renew after dark. '
WHILE YOU SLEEP, YOUR BODY LAUNCHES A FULL RESTORATION OPERATION.

® Your brain clears metabolic waste and reorganizes memory.

Muscle tissue rebuilds while repair signals surge.

Immune cells coordinate defense, surveillance, and recovery.
. ® Appetite, glucose, stress, and reproductive hormones recalibrate.
® Heart rate and blood pressure generally fall as the cardiovascular system recovers.

® Neural circuits are strengthened, weakened, or rewritten according to what mattered.

a T

THE BIOELECTRICTRUTH

You are not “doing nothing” in bed. You are entering the most coordinated
maintenance state your brain and body possess.

IMPORTANT EDUCATIONAL NOTE

This guide translates established and emerging sleep science into practical language. It is educational, not diagnostic, and does not

replace individualized medical care. Bold language is used to make complex biology memorable; individual responses, medications, and
medical conditions can change how sleep works.

/ .
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THE CYCLE OF PERFORMANCE

" Accumulation by day. Adaptation by night.

The day applfes the signal. Sleep’ turns that signal into biology.

N 4
(DAYTIME: CATABOLIC / ACCUMULATION ) ( NIGHTTIME: ANABOLIC / ADAPTATION )
® Brain absorbs information and sensory ® Growth hormone pulses support tissue
input. repair.
® Training creates micro-damage and ® Protein synthesis rebuilds challenged
. metabolic stress. muscle.
® Glycogen and cellular fuel are spent. ® Memory networks are replayed and
. . . reorganized.
® Oxidative load and emotional strain g
accumulate. ® Immune and metabolic systems recalibrate.
® Your system collects the raw material for ® Today's stress becomes tomorrow’s
change. resilience.
& 4 -
L]
L ]
(

THE DAY ACCUMULATES THE STIMULUS. THE NIGHT FORGES THE
ADAPTATION.
You do not finish building strength when the workout ends. The construction phase
continues while you sleep.
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THE NIGHT SHIFT ) 04

Your body launches a full restoration operation.

Six systems. One synchronized biological event.

_\\ .
d o r I
@ BRAIN @ IMMUNITY
Clears waste, files memory, rewires circuits. Coordinates defense and inflammatory
control.
NS i \. 4
4 ) e it
@ MUSCLE @ HEART
Uses amino acids and repair signals to rebuild. Reduces workload and restores vascular

balance.
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@ HORMONES @ DNA + ENERGY
Recalibrates appetite, glucose, stress, and Maintains cellular code and mitochondrial
repair. function.

& 4 L g

You are a living construction site. Sleep is when the electricians, architects, sanitation
crew, security team, and repair specia[zkrs arrive.
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THE BRAIN'S NIGHTLY WASH CYCLE 05

Dee[.) sleep opens the gates for fluid- driyen R

cleanup. . :
ur brain does not simply rest. It changes its physical operating state.
o] .
~%
( FOUNDATIONAL FINDING ) ’
In foundational animal research, sleep expanded cortical interstitial space by more thanéO%,
creating a larger pathwa and waste cleéarance. .
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1. OPEN Sleep changes the extracellular environment.

)
2. WASH Cerebrospinal and interstitial fluids exchange.
3. CARRY Metabolic byproducts move toward drainage pathways.
7
4. CLEAR Proteins including amyloid-beta and tau are removed more efficiently.

Science note: Human imaging also shows coordinated slow-wave, blood-flow, and CSF oscillations during NREM sleep. Sources [1-2].
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CEREBROSPINAL FLUID

N

~_CSF cushions, nourishes, regulates pressure, and helps carry waste away.

!

1 -4

Your brain and spinal cord floatin a living river.

4 N 4 N 4 N
400-600 mL ~150 mL 4-5x
produced each day present at one time daily turnover
b / . / . /
4 N
PROTECTION NOURISHMENT
Shock absorption and buoyancy. Carries nutrients, signals, and hormones.
<7
- / A
WASTE CLEARANCE PRESSURE CONTROL
Partners with glymphatic flow. Helps maintain a stable neural environment.
5 .
SUPPORT THE SYSTEM
® Stay consistently hydrated.
® Protect uninterrupted deep sleep.
® Practice relaxed diaphragmatic breathing.
® Move daily and address pain or breathing problems.
® Eat a nutrient-dense, anti-inflammatory pattern.
L9 i
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MEMORY CONSOLIDATION

07

Sieep turns yesterday into knowledge, skill, and

identity.

g is not complete until the sleeping brain edits the file.

g

G “
DEEP NREM

THE ARCHIVIST

Slow oscillations and sleep spindles
coordinate a transfer between the
hippocampus and neocortex. Facts, names,

(f

REM SLEEP

THE INTEGRATOR

The brain cross-links new information with
older networks, strengthens motor learning,
detects patterns, and processes emotional

places, and events become more stable and meaning.

less fragile.
b > o J

‘f“w/ >
THE NIGHTLY FILE TRANSFER
NEOCORTEX
i / )
CUT THE NIGHT SHORT, AND YOU OFTEN STEAL THE REM-RICH
FINAL CHAPTERS OF SLEEP.

L% Fy

/

Sources [3-4].
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MIDNIGHT CHEMISTRY

08

Your hormones hold a staff meeting every night.

Sleep is not just neurological. It is endocrine choreography.

o

\
MELATONIN
T'he darkness signal
Announces biological night and coordinates
timing.
- 4
4 I
LEPTIN
The satisfaction signal
Communicates stored energy and fullness.
e >
i i
CORTISOL
The sunrise alarm
Ramps toward morning to prepare you to
wake.
- J
(

(

.

GROWTH HORMONE
T'he repair foreman

Pulses strongly in early sleep and supports
tissue repair.

/

.

GHRELIN
The hunger signal

Rises with sleep loss and amplifies appetite.

['

INSULIN
The fuel controller

Sleep loss can reduce insulin sensitivity.

ONE POOR NIGHT MAY BE A SPEED BUMP. CHRONICALLY POOR
SLEEP REWRITES THE METABOLIC ROAD.

Sources [5-7].
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THE HORMONAL SEESAW 5 09

" When sleep falls, hunger signals rise while

satisfaction signals fade.
Po etldoes not m\efm/llweaken willpower. It changes the biological setting.

Y,

P

7 I 4 )
WHEN GHRELIN RISES WHEN LEPTIN FALLS
® Hunger intensity increases. ® Satiety signals weaken.
® Reward centers respond more strongly to ® Energy balance feels less secure.
food. ® Portion control becomes harder.
¢ ngh—ca!orle S ® Metabolic regulation becomes less
compelling. .
efficient.
® The prefrontal cortex has less control over
impulse.
N E . _
( f/’ R *
7 — N

THE CRAVING IS REAL. THE SIGNAL IS BIOLOGICAL. SLEEP IS PART OF
NUTRITION COACHING.

/\ W

Classic controlled sleep-restriction research reported roughly 18% lower leptin and 28% higher ghrelin under specific experimental conditions. Source [6].
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CIRCADIAN BIOLOGY

10

Your body knows what time it is without

lookmg at a clock.

ot demmrzon 1t is information carried through elerm(zry

(

MASTER CLOCK

The SCN contains about 20,000 neurons and
uses retinal light input to coordinate timing.

.

PERIPHERAL CLOCKS

Liver, heart, muscle, fat, skin, and immune cells

[

keep local time.
AL
el
\

Outdoor light soon after waking strengthens
the daytime signal.

MORNING RESET

4 B
EVENING COUNTDOWN
Dim light and darkness allow melatonin and
cooling signals to rise.
{; k J .
S/
~
ONE SUNRISE CHANGES TEMPERATURE, BLOOD PRESSURE,
DIGESTION, ALERTNESS, AND HORMONE TIMING ACROSS THE BODY.
A

.

/ .
Sources [8-9].
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LATE-NIGHT LIGHT : 11

The lateral habenula applies the brakes to

reward pathways.

ate-piigl light is-not neutral. It is a biological signal delivered at the wrong hour.

4 i
THE DISAPPOINTMENT NUCLEUS
The lateral habenula helps encode disappointment, punishment, and negative prediction errors. When
overactive, it suppresses dopamine-producing reward circuits and can produce a low-drive, low-reward
state.
- : /
a P

CIRCADIAN COLLISION

Bright light during biological night suppresses melatonin and delays the internal clock.

NEURAL AROUSAL

Screens deliver emotionally charged content, novelty, and decision-making when the brain should be
descending.

EMERGING PATHWAY

Animal studies identify a retina-to-perihabenular / habenula circuit linking nighttime light with
depression-like behavior.

\/ 4
=
luman evidence stggngly supgorts melatonin suppression and circadiap delay from eveping light, The dirgct habenui3 pathway remaing emereing puman sgieneg, Soufces :}O 12].
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WHAT STEALS YOUR SLEEP

12

Most bad nights are not random. They are .

,Irg:ﬁ 2,

17

engineered by signals.
g that masks sleep pressure, shifts the clock, overbeats the care, fragments breathing, or
ind can interfere.

e e ™
ALCOHOL CAFFEINE
sedation without restoration adenosine blocked .
. . ot
~ - ™
NICOTINE LIGHT + SCREENS
stimulation plus withdrawal melatonin suppressed
i < N\
BARICE
4 4 D
LATE HEAVY MEALS IRREGULAR SCHEDULES
heat, reflux, glucose activity social jetlag
3 3 J
4 4 B\
LONG / LATE NAPS NOISE + HEAT
sleep pressure discharged microarousals and cooling failure
G J/ . 5/
— ~

L
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THE BODY CANNOT FULLY POWER DOWN WHILE YOU KEEP
SENDING “STAY AWAKE” SIGNALS.
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ALCOHOL AND SLEEP 13

Alcohol is the sedative imposter.

It can make yon unconscious faster while,making the night biologically worse. :

\r R\
SEDATION IS NOT SLEEP.

Alcohol boosts inhibitory GABA signaling and can shorten sleep onset. But as it is metabolized, the
nervous system rebounds. The second half of the night becomes lighter, more fragmented, and less

restorative.
g . J
e ) 4 s
REM IS SUPPRESSED THE NIGHT FRAGMENTS
« | Alcohol delays REM onset and reduces As blood alcohol falls, awakenings and
early-night REM. Rebound later can produce wake-after-sleep-onset rise. You may
vivid dreams and unstable sleep. remember none of them and still feel the
damage. {
. 9 4 S /2 s
e N ' “
BREATHING WORSENS TEMPERATURE + FLUID SHIFT
Alcohol relaxes upper-airway muscles, Vasodilation creates a false feeling of warmth
increases snoring, can worsen apnea severity, while disrupting thermoregulation. Fluid shifts
and may lower overnight oxygen saturation. and bathroom trips can further break sleep.
- - N . g
L\‘/ .
4 )

DO NOT USE ALCOHOL AS A SLEEP AID. IT BORROWS FROM
TOMORROW TO SEDATE TONIGHT.

- /

//_1_ G
SR e

Controlled studies and recent reviews show reduced REM and altered architecture after presieep alcohol. Alcohol also worsens snoring and sleep-disordered breathing. Sources [13-16].

Melissa Welfel, Wellness Coach | BCS, CES, CNC, CPT, CWC, VCS Be Well Fellows



BORROWED ALERTNESS

Caffeine masks fatigue. Nicotine stimulates the

system.

ither creates energy. Both can collect interest during the night.

A Ty 4 R\

ADENOSINE BLOCKADE STIMULATION + WITHDRAWAL

Adenosine accumulates across waking hours Nicotine increases arousal, heart rate, and

and creates sleep pressure. Caffeine occupies catecholamine activity. Overnight, falling

its receptors, hiding the signal without nicotine levels can create withdrawal-driven

removing the biological need for sleep. awakenings. The result can be longer sleep

latency, lighter sleep, and more
microarousals.

(SYSTEMAT!C REVIEW AVERAGES )

® ~45 minutes less total sleep

® -7% lower sleep efficiency ® Cigarettes or vaping near bedtime

® -9 minutes longer to fall asleep ® Nicotine pouches late in the evening

® ~12 minutes more wakefulness after sleep ® Assuming nicotine “relaxes” you

onset
) ® |gnoring withdrawal as a source of

® |ess deep sleep and more light sleep awakenings
b 4 b J/
@ I

CAFFEINE CAN STILL BE ACTIVE AT BEDTIME EVEN WHEN YOU FEEL
CALM. NICOTINE CAN FRAGMENT SLEEP EVEN WHEN YOU FALL
ASLEEP QUICKLY.
jn

Caffeine effects are dose- and timing-dependent; a controlled study found disruption even 6 hours before bed. Sources [17-20].
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SCREENS, LIGHT, AND AROUSAL «

15

The screen attacks sleep on more than one

athway.

hotons matter. The content matters. The timing matters.

/’

&

PHOTONIC SIGNAL

Short-wavelength light reaches melanopsin-sensitive retinal cells, suppresses melatonin, and can delay
circadian timing.

-

e

COGNITIVE IGNITION

News, arguments, games, work, and social media provoke prediction, emotion, reward, and
decision-making.

p

b

TIME THEFT

“One more minute” becomes thirty. Bedtime drifts while sleep opportunity disappears.

f

CONDITIONED WAKEFULNESS

Using the bed as a theater, office, and scrolling station teaches the brain that bed means alertness.

L f\\f_\

NIGHT MODE CHANGES THE COLOR. IT DOES NOT REMOVE
CONTENT AROUSAL, TIME LOSS, OR THE HABIT OF BEING AWAKE IN
BED.

%

In controlled studies, light-emitting readers delayed circadian timing, suppressed melatonin, lengthened sleep onset, and reduced next-morning alertness. Sources [10-12].
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THE QUIET SABOTEURS

16

Some sleep disruptors whisper instead of shout. -

They weaken sleep pressure, raise core temperature, or create hundreds of tiny awakenings.

e

LATE HEAVY MEALS

Digestion increases thermogenesis, can aggravate reflux,
and keeps metabolic activity high when core temperature
should be falling.

\

LONG OR LATE NAPS

A nap spends adenosine pressure. Late or extended naps
may leave too little pressure for nighttime sleep.

NOISE

The brain continues monitoring sound. Traffic, television,
pets, and a partner’s snoring can produce microarousals you
never remember.

(’

IRREGULAR TIMING

Large swings in bedtime and wake time create social jetlag,

misalign peripheral clocks, and reduce sleep efficiency.

\

OVERHEATING

Sleep onset requires heat loss from the core. A hot room,
heavy bedding, or hot flashes can repeatedly interrupt this

process.

lf

CLOCK-WATCHING

Checking the time converts a normal awakening into math,

threat, frustration, and sympathetic activation.

\ : P J
% ) . N
CONSISTENCY IS NOT BORING. IT IS THE VOLTAGE STABILIZER FOR
YOUR BIOLOGICAL CLOCK.

J

. 2
Circadian misalignment has been shown to reduce sleep efficiency and disrupt glucose, insulin, leptin, cortisol, and blood pressure. Sources [9,21-22].
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WHEN SLEEP HYGIENE IS NOT ENOUGH

Invisible interferers require evaluation, not more

li cipline.

7 5 " i :
A @mztz}?&ﬁg&m%ﬂmc cannot overpower an untreated medical problem.
1,_ i / 5
l |

- A 4 N
SLEEP APNEA RESTLESS LEGS
Snoring, gasping, witnessed pauses, morning headaches, dry An urge to move the legs, often worse at rest and in the
mouth, or severe daytime sleepiness. evening.

B A \. .
PAIN + ARTHRITIS REFLUX | :
Repeated position changes and stress-system activation Late meals, alcohol, and lying flat can provoke nighttime J/
fragment sleep. symptoms. i

/

y ™ ~ N
NOCTURIA MEDICATION EFFECTS
Frequent bathroom trips may reflect fluid timing, Decongestants, stimulants, steroids, some antidepressants,
medication, sleep apnea, or another condition. and other drugs can alter sleep.

. >, . v
MOOD + ANXIETY MENOPAUSE / HOT FLASHES
Rumination and hyperarousal can keep the nervous system Temperature surges can repeatedly interrupt cooling and
electrically “on.” sleep continuity.

e )
LOUD SNORING, BREATHING PAUSES, FALLING ASLEEP WHILE
DRIVING, OR EXHAUSTION DESPITE ENOUGH TIME IN BED DESERVE
PROMPT MEDICAL ATTENTION.

b 4
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HIGH-PERFORMANCE PROTOCOL ¢ 18

Do not wait to feel sleépy. Build the signal.

A ritual is a neurological runway. Repetition teaches the body what happens next.

N, ) 4 X
10 HOURS 3 HOURS

End substantial caffeine early enough to Finish large meals and alcohol. Give digestion
protect sleep pressure. and metabolism space.

-

4 ' - 4
2 HOURS 90 MINUTES

Dim lights, reduce stimulating content, and Use a warm shower or bath to promote
lower the emotional temperature. peripheral heat loss.

A
) T W
X «

“ i
30 MINUTES 0 MINUTES
Read, stretch, breathe, pray, journal, or prepare Phone away. Room dark. Clock hidden. Body
tomorrow calmly. cool.

3 L o _ /

@« ™
RITUAL IS NOT RESTRICTION. IT IS A REPEATED ELECTRICAL MESSAGE:

THE DAY IS COMPLETE.

Warm bathing 1-2 hour’ before bed is associated with faster sleep onset and improved sleep efficiency. Source [23].
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ENVIRONMENT DESIGN . 19

Light and temperature are instructions.
;W should stop arguing with your biology.

S = D 4 N

MORNING SUNLIGHT COOL BEDROOM
Get outdoor light soon after waking to A comfortably cool environment supports the
strengthen circadian timing. required core-temperature drop.

-
WARM SHOWER TRICK 1 DARKNESS
Warm the skin, dilate blood vessels, then Blackout curtains, covered LEDs, and a sleep
release heat after you step out. mask protect the darkness signal.

e
188

4 I i \
QUIET . SACRED SPACE
Earplugs, white noise, or sound control reduce Keep the bed associated with sleep, intimacy,
repeated microarousals. and calm - not work or conflict. .

. 4 . . 4

o B

THE ENVIRONMENT SHOULD WHISPER “SAFE, DARK, COOL, QUIET”
BEFORE YOUR CONSCIOUS MIND ASKS FOR SLEEP.
. g

Melissa Welfel, Wellness Coach | BCS, CES, CNC, CPT, CWC, VCS Be Well Fellows



SLEEIE’ IS YOUR FOUNTAIN OF YOUTH

20

Renewal is not cosmetic. It is cellular.

eople spend fortunes trying to imitate what sleep gives the body every night.

\(JFU
4 N

MUSCLE PROTEIN SYNTHESIS

Training becomes repair, remodeling, and
strength.

IMMUNE SURVEILLANCE

Defense cells coordinate recognition, memaory,
and response.

MITOCHONDRIAL MAINTENANCE

Cellular energy systems recover from daytime
demand.

(’

BONE REMODELING

Bone tissue is continuously broken down and
rebuilt.

COLLAGEN + CONNECTIVE TISSUE

Repair signals support skin, joints, tendons,
and fascia.

&

BRAIN LONGEVITY

Waste clearance, memory consolidation, and
synaptic balance protect cognitive capacity.

SLEEP IS NOT THE TIME BETWEEN YOUR DAYS. IT IS THE BIOLOGICAL
FORGE WHERE YOUR NEXT DAY IS BUILT.
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THE SLEEP RESPECT CHALLENGE

Choose two behaviors. Repeat them for seven

\nghts.

Track rm%wpmj ection. Consistency is the experiment.

/
MY TWO COMMITMENTS L‘

U
0

HABIT / RESULT DAY 1 DAY 2 DAY 3 DAY 4 DAY 5 DAY 6 DAY 7
Moming light //

T

Movement

Caffeine boundary
No alcohol near bed
Wind-down routine

U
0
U
U
U

Consistent wake time

U O 000U
U 01000
U 00|00
U000 [0
U O jd| 0 U
U 000U

Sleep quality 1-5

Morming energy 1-5

WHAT CHANGED?
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YOUR COGNITIVE LEGACY 22

. Tonight, partner with your biology.
Sleep is not rest. It is transformation. |

S A 4 2

ONE-NIGHT SLEEP JOURNAL TONIGHT, WHILE YOU SLEEP..
Bedtime Your heart will beat thousands of

times.
Estimated sleep onset . .

Your immaune system will patrol.
Awakenings Your muscles will begin repairing.

Your brain will wash, edit, and
Final wake time reorgﬂnize.
o Your memories will become part of

| who you are.

Last caffeine Tomorrow will inherit the night you

create.
Alcohol: amount + time

Treat sleep with the respect it deserves. It is
Exercise: type + time not the pause between living. It is one of the

ways life is created. -
Moming energy 1-5

e
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