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Sleep- one of four biological needs (the others being: 
eating, drinking and mating). So important to our 
overall health that the Guinness World Records no 
longer recognizes this category because long term 
sleep deprivation has been shown on multiple 
occasions to pose serious and permanent health risks, 
both physically and mentally. Take for example the 
infamous sleep deprivation experiment in 1959 by New 
York DJ Peter Tripp. He locked himself in a glass booth 
located in Time Square and made it 201 hours (8.4 
days) before falling asleep (the last 66 hours he 
required stimulants to remain awake). On day 3, Tripp 
was found laughing hysterically at nothing, and 
following that day, he continued to hallucinate, 
reporting mice and kittens running around the room. By 
the end of the experiment, Tripp was convinced that he 
was no longer himself, but an impostor. After the 
experiment ended, Tripp’s family reported permanent 
changes to Tripp’s personality, including moodiness 
and depression.  

Sleep has been shown to have a direct impact on 
overall health, lifespan, productivity, safety and ability to 
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“The shorter your sleep, 
the shorter your life.” 

-Matthew Walker 
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learn. Sleep is one of the top five reasons that patients 
visit a clinic for care every year and lack of sleep has 
been associated with an increased risk of type 2 
diabetes, cardiovascular disease, Alzheimers disease, 
and even cancer.  

In this module, not only do we look the physiology of 
sleep, but the consequences of not getting enough 
quantity and quality sleep, how to get more (and better) 
sleep, and what to do if your life isn’t set up for optimal 
sleep. 

ANATOMY AND PHYSIOLOGY 

There is not just one part of the brain or one 
mechanism that is responsible for creating and 
maintaining sleep. There are many parts of the brain 
and even more neurotransmitters that come into play to 
initiate and maintain sleep. The brainstem, cerebral 
cortex, hypothalamus and thalamus receive signals 
from the neurotransmitters orexin, GABA, serotonin/
melatonin, norepinephrine and adenosine at different 
points of the sleep cycle to make sleep happen.  

Neurons in the hypothalamus release neurotransmitters 
to promote sleep and neurons in the brainstem release 
neurotransmitters to promote being awake.  In order to 
be awake or asleep, the brain will send signals to 
promote whichever action is happening, while 
simultaneously sending signals to discourage the 
opposite action from occurring. To be awake, excitatory 
neurotransmitters are sent to the cerebral cortex. 
Simultaneously,  inhibitory neurotransmitters are sent to 
prevent sleep. When it is time to sleep, the opposite will 
occur.  

There are multiple neurotransmitters involved with the 
sleep and wake cycle, with melatonin being the most 
well known. The precursor to melatonin is serotonin, a 
neurotransmitter that is created mostly in the gut, is 
associated with joy and pleasure, and is derived from 
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the amino acid tryptophan and 5HTP. The pineal gland 
(often considered the “third eye”) receives signals of 
light and darkness from our environment. When light 
begins to fade, serotonin undergoes a chemical change 
which then creates melatonin. Melatonin is released 
from the pineal gland and initiates the start of the sleep 
cycle by acting on tissues throughout the body. 
Concentrations of melatonin in the body are low during 
daylight hours and peak during prolonged exposure to 
darkness. It has been repeatedly demonstrated that 
exposure to artificial light has a direct affect on 
melatonin production. This can be useful when trying to 
inhibit the production of melatonin when trying to stay 
awake, but can obviously have debilitating affects on 
our ability to start the sleep cycle when light exposure 
occurs too close to bedtime. 

Adenosine and GABA perform inhibitory functions. 
Adenosine builds up while we are awake and once 
there is enough built up, we become sleepy. GABA is 
the main inhibitory neurotransmitter for the central 
nervous system. GABA creates a calming feeling, as it 
blocks the excitatory neurotransmitters, helping to 
create a relaxed feeling. 

Orexin is an excitatory neurotransmitter that is also 
involved with emotion, hunger, energy homeostasis, 
reward system, and arousal13. Orexin neurons are 
regulated by signals from our peripheral nervous 
system, including ghrelin, leptin, and glucose 
concentration14. 

Noradrenaline is the primary neurotransmitter that 
controls our sympathetic nervous system, primarily our 
heart rate, blood pressure and liver function. It acts as 
both an inhibitory and an excitatory neurotransmitter, 
depending on the necessary reaction. If a tiger is 
chasing you, it will be excitatory, increasing your heart 
rate, blood pressure, etc to be able to react 
appropriately to being threatened. If you are in a 
meditative state, it will perform as an inhibitory 
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neurotransmitter, calming all the sympathetic nervous 
system functions by lowering heart rate, blood 
pressure, etc.  

CIRCADIAN RHYTHM 

In order to optimize our sleep and wake cycle, we must 
understand our biological clock, also known as our 
circadian rhythm. Inside of the hypothalamus, deep 
inside our brain, lies a group of nerves called the 
suprachiasmatic nucleus (SCN). This group of nerves is 
made up of approximately 20,000 neurons and is 
responsible for generating neurotransmitters that 
regulate bodily functions, such as core body 
temperature, blood pressure, hormonal regulation, 
digestion, metabolism, brain wave activity, and 
arguably the most important feature of all, the sleep 
and wake cycle. The SCN regulates these bodily 
functions in a timely rhythm, known as our circadian 
rhythm. Every organism on the planet has been shown 
to have a circadian rhythm, including plants, bacteria, 
fungi and mammals. Across all of these organisms, 
scientists have found that specific genes (although 
different in each species) are responsible for 
establishing this biological rhythm. The circadian 
rhythm is a natural, internal clock that repeats itself in an 
approximately 24-hour cycle. Although it is established 
by genes and is internally driven, the circadian rhythm 
is influenced by the external environment, most 
specifically by light and temperature. It is thought that 
the circadian rhythm is established in species as an 
evolutionary selective advantage. The timely prediction 
of seasonal weather conditions, food availability, or 
predator activity is crucial for survival of many species. 
We most commonly see the circadian rhythm play out 
in nature among species who have regular migratory, 
hibernating, and reproductive patterns. 

Since our circadian rhythm affects everything from our 
digestion and appetite, to blood pressure and sleep, a 
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circadian rhythm disruption can have some serious 
consequences on overall health. A study on mice 
published in 2005 showed the health affects of 
mutations to a gene that aids in regulating the circadian 
rhythm in mice, known as Clock. In the study, Clock 
gene mutant mice were shown to have a greatly altered 
diurnal feeding rhythm, were excessively hungry, 
became obese, and developed many metabolic 
syndromes including hyperlipidemia (an abnormally 
high amount of fats in the blood) and hyperglycemia 
without proper insulin production (the hallmark of type 
2 diabetes). These results indicate that the circadian 
Clock gene network plays an important role in 
mammalian energy balance that involves a number of 
central and peripheral tissues, and disruption of this 
network can lead to obesity and the metabolic 
syndrome in mice.1  

When considering the importance of circadian rhythm 
on overall health, it is not surprising that a disrupted 
circadian rhythm is a major issue in modern day society. 
This modern day dis funct ion promotes the 
development and progression of a wide variety of 
diseases, including inflammatory, metabolic, and even 
alcohol-associated disorders. A study published in 
2013 found that alcohol consumption disrupts the 
circadian rhythm at both a molecular and tissue level, 
which negatively influenced immune function and 
promotes further alcohol consumption which creates 
further circadian disruption2. It is a viscous cycle. 

There are plenty of programs that exist (including this 
one) that can help someone understand what to do (for 
example, what to eat) and how to do it (for example, at 
the table, away from stress, when you can throughly 
chew your food and digest it completely, etc). But most 
often the timing of when to do specific things is left out. 
The when addresses our own biologically individual 
circadian rhythm. When one person should eat, 
workout out, be creative, have a high levels of 
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concentration, sleep, etc, may NOT be the same for 
someone else. This concept of bio-individual circadian 
rhythms is called a chronotype. A chronotype is the 
behavioral manifestation of the underlying circadian 
rhythms on a variety physical processes, but especially 
on timing of sleep and wake. In other words, a person's 
chronotype dictates that persons biological preference 
for sleep and wake. Scientists have identified 22 
different genetic variants that are associated with a 
persons chronotype4. Despite all of these gene variants,   
labels have been created to help people understand 
their own personal chronotype to help them 
understand better when they should perform specific 
tasks, like eating, and the best time to optimize sleep 
and wake. From the 1930’s through the 1970’s, most 
research categorized people into two categories: 
morning types and evening types (often referred to as 
“larks” and “owls”). Since then, more categories have 
been suggested. According to psychologist and sleep 
specialist Dr. Micheal Breus, there are four different 
chronotypes: Dolphin, Lion, Bear and Wolf (see figure 1 
on page 224). 

In addition to research on chronotypes, there is also an 
emphasis being put on greater discoveries in the area 
of rigidity/flexibility of sleeping habits and ability/
inability to overcome drowsiness. This is especially 
important for shift workers. Shift work is a work 
schedule that involves unusual or irregular hours 
compared to a daytime work schedule. The most recent 
statistics indicate that the majority of the working 
population is engaged in irregular or "non-standard" 
working hours, including shift and night work, week-
end work, split shifts, on-call work, compressed weeks, 
telework, part-time work, variable/flexible working time, 
and prolonged duty periods (for example- 12 hour 
shifts); thus, the classical working day, 7-8 am to 5-6 pm, 
Monday through Friday, is nowadays a condition 
affecting a minority of workers, that is 27% of employed 
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and 8% of self employed people according to the 3rd 
European survey on working conditions5.  

Shift work has been shown to increase the risk of 
chronic diseases, including cancer, cardiovascular 
disease, metabolic syndrome and diabetes. A systemic 
review published in 2005 that looked at 13 studies, 
including seven studies of airline cabin crew and six 
studies of other night shift workers, found an increased 
risk of breast cancer among women6. Another cohort 
study published in 2006 that followed 14,052 working 
men in Japan found a significantly higher risk for 
prostate cancer for those who engaged in rotating-shift 
work7.  These are just two of many studies conducted 
that have found association with higher rates of disease 
among shift workers. Shift work is a huge concern for 
people with a fixed chronotype that does not aline with 
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LIONS BEARS WOLVES DOLPHINS

Tend to wake up 
early with energy.  

Most productive in 
the morning.  

Naturally tired in 
the evening and go 

to bed early.  

Approximately 
15-20% of the 
population.

Tend to wake and 
sleep with the sun. 

Most productive 
mid-morning. 

Energy levels 
naturally slump in 

the afternoon. 

Approximately   
50% of the 
population.

Tend to stay awake 
late. 

Most productive in 
the middle of the 
day and into the 

late evening hours. 

Approximately 
15-20% of the 

population.

Light sleepers who 
have difficulty 

following a regular 
sleep/wake cycle.  

Most productive 
mid-morning and 
early afternoon. 

Approximately   
10% of the 
population

Figure I- Dr. Michael Breus, The Power of When



© The Wellness Program 2019  

their work schedule, but there are suggestions on how 
to combat these effects in the upcoming section, Shift 
Work and Travel Across Time Zones. 

The bottom line is this: learning more about your own 
circadian rhythm and shifting your daily activities to be 
more in line with your body’s natural propensity to be 
awake or asleep will help optimize your health. With so 
many diseases connected with poor quantity and 
quality sleep, and a society which is fairly rigid on set 
schedules for things like learning, concentrating and 
sleeping, some extra effort may be required to find and 
follow your optimal sleep/wake cycle.  

THE SLEEP CYCLE 

Our sleep cycle is one of our many circadian rhythms. 
Our sleep cycles occur in approximately 90 minute 
cycles and consist of 2 major states: REM and non-REM. 
REM, standing for rapid eye movement, is the sleep 
phase where our brain waves are active and resemble 
similar brain waves as wakefulness. Non-REM, standing 
for non-rapid eye movement, is the phase of sleep 
measure by calm brain waves and little to no eye or 
muscle movements. These 2 states can be further 
broken down into 4 distinct and measurable phases: 

Non-REM Stage 1 

Starts at the onset of sleep and lasts for 
approximately 20 minutes. In stage 1, our heart rate 
slows down, our temperature begins to drop, and 
our brain transfers learned muscle memory into 
permanent memory. Stage 1 of Non-REM sleep is 
very light sleep and one can be easily woken in this 
stage. 

Non-REM Stage 2 

This is the transitional period between light and 
deep sleep. 
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Non-REM Stage 3 

This stage is considered complete deep sleep. In 
stage 3, Delta brain waves are produced which help 
move blood to the muscles to initiate recovery and 
repair, the parasympathetic nervous system is 
stimulated which supports immune function, and 
human growth hormone is produced. 

REM- Stage 4 

Stage 4 is considered REM sleep and the stage in 
which we dream. In stage 4, the hippocampus (part 
of the brain) transfers information to the neocortex 
and our memories are formed. 

A full night of sleep is important because the stages are 
not divided equally throughout the night. In the early 
hours of sleep, the majority of our sleep is made up of 
non-REM sleep and very little REM sleep. In the second 
half of a nights sleep, our cycle shifts to be mostly REM 
sleep and less non-REM sleep. Non-REM sleep is 
deeper and more restorative than lighter, dream-
infused REM sleep. Additionally, the major period of 
human growth hormone release occurs during the first 
period of stage 3 non-REM sleep during the night, 
about an hour after you first fall asleep. These are just 
some of the reasons that Dr. Matthew Walker, head of 
the Sleep and Neuroimaging Lab at the University of 
California, Berkeley, and other sleep experts say that 
sleeping from midnight until 8am is not the same thing 
as sleeping from 10pm-6am because the shift from 
non-REM to REM sleep happens at certain times of the 
night regardless of when you go to bed. If improved 
memory and tissue growth/repair isn’t enough of a 
reason to get to bed early, maybe learning more about 
the consequences of poor sleep will be. 
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THE CONSEQUENCES OF POOR SLEEP 

There are hundreds of studies that have been 
completed since the 1950’s to show the systemic 
consequences of poor sleep on humans (and other 
animals). Dr. Michael Twery, a sleep expert at NIH, states 
that “poor sleep affects growth and stress hormones, 
our immune system, appetite, breathing, blood 
pressure and cardiovascular health.”  

Here are a few studies, which are reminders that things 
like blood sugar, weight, and memory are not effected 
from our diet alone! 

Blood Sugar/Insulin Resistance 

• A study performed at the Leiden University 
Medical Center took 9 healthy individuals, with 
healthy blood sugar response, and restricted 
sleep for one night (subject were allowed to 
sleep from 1am to 5am). The result was insulin 
resistance in multiple metabolic pathways in all 
subjects. 

• Data from large published studies, including: 
Sleep Heart Health Study; Finnish Type 2 
Diabetes Study; Quebec Family study; 
Behavioral Risk Factor Surveillance System; 
National Health Interview Study; and Isfahan 
Healthy Heart Program, have all demonstrated 
that middle-aged to elderly subjects with self-
reported short sleep duration are approximately 
twice as likely to be diagnosed with type 2 
diabetes and are at higher risk for impaired 
glucose tolerance.3 

Weight Gain 

• A 2004 study took 1,024 volunteers from the 
Wisconsin Sleep Cohort Study, a population-
based longitudinal study of sleep disorders, and 
looked at morning fasted blood samples for 
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serum leptin and ghrelin (two key opposing 
hormones in appetite regulation), adiponectin, 
insulin, glucose, and lipid profile. Results showed 
that participants with sleep shorter than 8 hours 
per night had reduced leptin  (the satiation 
hormone) and elevated ghrelin (the hunger 
hormone) as well as higher BMI.9 

Immunity 

• A study published in 2009 took 153 healthy men 
and women and had them report on sleep 
duration and sleep efficiency for 14 days. 
Subsequently, participants were quarantined, 
administered nasal drops containing a 
rhinovirus, and monitored for the development 
of a clinical cold for 6 days. Results showed 
poorer sleep efficiency and shorter sleep 
duration in the weeks preceding exposure to a 
rhinovirus were associated with lower resistance 
to illness.8 

Death 

• A study published by the University of Bristol 
which examined working men and women 
looked for the associations between sleep 
duration, cardiovascular disease risk factors and 
mortality, while also taking into account the 
perceived stress of the individuals. The findings: 
the men and women who reported sleeping 
fewer than 7 hours in a 24 hour period had 
greater risk of dying from any cause over a 25 
year period than those who reported sleeping 
7-8 hours in a 24 hour period. 10 
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Alzheimer’s disease 

Alzheimer’s disease is the most common cause of 
dementia in older adults, affecting as many as 5 million 
Americans11. It is characterized by the presence of 
amyloid plaques and neurofibrillary tangles known as 
tau tangles that form between neurons in the brain. 
Beta-amyloid is a metabolic waste product that can 
build up in the fluid between neurons during 
wakefulness. In Alzheimer’s disease, beta-amyloid 
clumps together to form amyloid plaques, which hinder 
communication between neurons. Neurofibrillary 
tangles are formed when a protein called tau 
undergoes a chemical change and clumps together. 
This tangle of tau proteins is thought to play a major 
role in the loss of healthy neurons and is a primary 
marker for Alzheimer’s disease.  

For many years, scientist believed that excess 
production of beta-amyloid and tau were the cause of 
excess build up in the brain. However, newer findings 
have helped researchers discover that the build up of 
excess proteins is more likely from the impaired ability 
to clear the proteins from the brain properly. Why does 
this happen? 

During sleep, our body and brain detoxify. In the brain 
specifically, our detoxification system is called the 
glymphatic system. This system is made up of glial cells. 
It is estimated that there are 10 times more glial cells 
than actual neurons in the brain. During sleep, these 
glial cells shrink down, allowing cerebrospinal fluid, a 
clear liquid surrounding the brain and spinal cord, to 
move through the brain along a series of channels that 
surround blood vessels. This flow of fluid washes toxins 
and excess protein, including amyloid plaques and tau 
tangles, out of the brain for removal from the other 
detoxification organs in the body. Upon waking, the 
hormone noradrenaline is released, which increases 
alertness and simultaneously cause the glial cells to 
swell back up, stoping the detoxification process in the 
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Dementia is a group of 
symptoms that affects mental 

cognitive tasks such as memory 
and reasoning. Dementia is an 
umbrella term that Alzheimer's 

disease can fall under. It can 
occur due to a variety of 

conditions, the most common of 
which is Alzheimer's disease.
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brain. With this finding, researchers have found a strong 
connection between the lack of sleep and build up of 
proteins in the brain. A study on mice published in 
Science in January 2019 found that tau levels in brain 
fluid nearly double when the animals are awake. The 
researchers also found that sleep deprivation caused 
tau levels in brain fluid to double yet again12. When 
these same researchers measured the the beta-amyloid 
build up in humans after a single all-nighter, they found 
a 30% increase in beta-amyloid plaque and a 50% 
increase in tau levels in cerebrospinal fluid12.  

The research on sleep and Alzheimers disease is 
ongoing, but the most recent findings suggest that 
Alzheimer’s disease and the loss of sleep are even 
more intimately connected than had been initially 
realized. The findings suggest that good sleep habits, 
which include plenty of high-quality and high-quantity 
sleep, might play an important role in preventing and/
or slowing the progression of Alzheimer’s disease.  

SLEEP FOUNDATIONS 

To optimize your health, productivity, lifespan, safety 
and ability to learn, not only do you need to get regular 
sleep, but that sleep needs to be quality sleep. To 
ensure the right quantity and quality of sleep, there are 
some sleep foundations you should follow: 

1. Follow a sleep schedule. 

2. Eat a diet that promotes quality sleep at the right 
times. 

• eat a dinner full of melatonin rich foods 

• avoid caffeine, including chocolate after 12pm 

• avoid alcohol before bed 

• avoid large meals and beverages 2 hours before 
bedtime 
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3. Exercise at the time that best suits your chronotype. 
Avoid intense exercise 2-3 hours before bedtime. If 
AM blood sugar is higher than ideal, choose 20-30 
minutes of a relaxing activity before bed, like gentle 
walking. 

4. Get your daily dose of natural sunlight for a 
minimum of 30 minutes per day. If you can not get 
out into the natural sun, consider morning exposure 
to artificial light for at least 1 hour. 

5. Only nap before 3pm. 

6. Schedule time for relaxation for at least 20 minutes 
before bed. Espom salt baths, foot soaks, reading 
and meditation are all great options. 

7. Create a bedroom that is most conducive for proper 
sleep. 

• avoid electronics in the bedroom 

• create complete darkness 

• the general suggested temperature for an ideal 
nights sleep is between 60-67 degrees 
Fahrenheit. 

• invest in comfortable and non-toxic clothing, 
pillow, mattress and linens.  

8. Avoid medications that cause stimulation before 
bed. Some examples of these medications are 
hypertension, allergy, and thyroid medications. 
Consult with your doctor about options for taking 
these medications at earlier times of day in order to 
optimize your ability to sleep. 

9. Don’t stay in bed if you haven’t fallen asleep after 30 
minutes.  

If you are consistently following the 9 sleep foundations 
above, and are still experiencing consistent fatigue and 
irritability during the day after getting 7-9 hours of 
sleep, waking up several times during the night, staying 
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awake for more than an hour without being capable of 
falling back to sleep, or taking longer than 30 minutes 
to fall asleep, it might be time to seek out a sleep 
specialist for help.  

SHIFT WORK AND TRAVEL ACROSS TIME ZONES 

With our modern 24/7 society, shift work disorder and 
jet lag are becoming more and more prevalent. These 
conditions have been highly associated with significant 
health and safety repercussions. 

If you are someone who travels across multiple time 
zones or engages in shift work regularly, there are some 
extra precautions you can take to protect yourself from 
of the higher risks of injuries and diseases linked to 
poor sleep: 

1. Take Melatonin 

Melatonin is a neurotransmitter that is naturally 
released in the absence of light. Its primary role is to 
start the cascade of neurotransmitters that create 
sleepiness. In the presence of artificial light, for 
example in an airport or during nighttime shift work, 
melatonin will not be released in adequate doses. If 
sleep is required during regular waking hours (aka- 
sunlight hours), it may be required to use 
exogenous melatonin supplementation to start the 
cascade of neurotransmitters to promote sleep. For 
travel greater than 2 time zones, or shift work, it is 
advised to take melatonin approximately 2 hours 
before the desired bedtime. 

2. Light Exposure/Avoidance 

Circadian realignment can be achieved with bright 
light exposure during hours of wakefulness and 
avoidance of bright light (with blue light blocking 
glasses) toward the latter portion wakefulness as 
one gets closer to the allowable time to sleep. Using 
natural light from the sun is always preferred, but if it 
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is not available during hours of need, using an 
artificial light can help with proper neurotransmitter 
release. It is recommended to use a 10,000 lux light 
for 1-2 hours during desired wake hours directly in 
front of the body. 
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HOMEWORK 
Part 1: What is your chronotype? 

There are a number of different online tests you can 
access and use to help determine your natural 
chronotype. Once you know your type, spend a few 
weeks adjusting your schedule to see if you feel better 
or worse eating, sleeping, exercising, meditating, 
concentrating/studying, etc at different times of day. 
Some suggested tests, which can be found in the 
resources section of the online portal, are: 

1. The Power of When Quiz 

2. Morningness-Eveningness Questionnaire  

Once you have discovered your chronotype, are there 
activities in your day that can be moved to a different 
time to optimize your natural rhythm? If so, try to follow 
the recommended schedule for your chronotype for 
2-4 weeks and see if you notice a difference in your 
mood, energy levels and sleep. 

Part 2: Create a Sleep Schedule 

Establishing a solid sleep routine is critical to help your 
body get to sleep and stay asleep. It can takes days, 
sometimes weeks, for your body’s natural hormones 
and neurotransmitters to start releasing in the right 
quantities at the right times. In order to make this 
happen, having a consistent schedule is critical. Follow 
the recommendations found in books and online for 
your specific chronotype on when to start this routine 
during the day, but an example sleep routine might 
look something like this: 

230



© The Wellness Program 2019  

12pm Stop the consumption of all caffeine, including 
coffee, caffeinated teas, kombucha/jun and chocolate. 

6pm- Eat small-moderate meal that is rich in protein, 
especially tryptophan.  

At sundown- Put on blue light blocking glasses. Ideally, 
turn off all electronics for the remainder of the evening. 

8pm- Take a warm bath or foot soak for 20-30 minutes. 
Here is a great recipe for a natural foot soak to promote 
relaxation: 

1 cup Magnesium flakes 
1 cup Baking soda 
3-5 drops of Lavender Essential Oil 
3 tbsp Borax  

The combination of magnesium flakes, baking soda 
and Borax improves the absorption of these 
ingredients, especially magnesium, which is a 
calming and relaxing electrolyte for our bodies. 
Lavender essential oil promotes sleep and 
relaxation. 

8:30pm- 20 minutes of stretching and meditation. 

9pm- In bed, all lights out. 
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