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Neurotransmitters
How they Affect Your Mood

“There is no health
without mental health.”
-The World Health
Organization

Your mood has an affect on every aspect of your life,
from the way you see yourself to your relationships with
others. It even has an affect on your physical health.
There is a strong tie between your mental health and
your physical health, and vice versa. Long-term studies
from the United States and Israel have connected
greater mental well-being to reduced dementia risks
later in life1.
Mental well-being is a modifiable factor that individuals
can take action steps to improve, and although the
scientific community agrees that how mental health is
connected with brain health is not well developed, they
do generally agree on a handful of action steps people
should consider incorporating into their lives to
promote mental well-being. When the body, and more
specifically the nervous system, is supported with the
proper nutrients and a healthy lifestyle, not only can an
individual experience optimized mental well-being, but
one can also experience a higher level of satisfaction
with their career, relationships, and their ability to
perceive and appreciate life.
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MENTAL WELL-BEING VS MENTAL ILLNESS
It is important to make the differentiation between
mental well-being and mental illness. These terms can
be thought of much in the way we think of our physical
body. In the course of a lifetime, not all people will
experience a serious physical illness (cancer, metabolic
disease, etc), but everyone will struggle or have a
challenge with their physical well-being (we will catch a
cold, get the flu, twist an ankle, etc). The same is true for
mental well-being and mental illness. We will not all
experience mental illness in our lifetime, but we will all
struggle with our mental well-being from time to time.
Another way of thinking of mental illness vs. mental
well-being is to overlay these terms on the illnesswellness continuum.

An estimated 44 million
Americans suffer from some
form of mental disorder in a
given year2.

The Canadian Mental Health Association states this
concept perfectly: ‘Health is not like an on/off switch.
There are different degrees of health. People move on a
continuum ranging from great or good health to so-so
health to poor health to illness or disability. For
example, some people have good health and have no
problems going about their lives. Some people
experience serious health problems, and their poor
health has a very negative impact on their life. Some
people have serious health problems that last for a long
time, and others have serious health problems that
resolve very quickly. Many people fall somewhere in the
middle—they are generally in good health, though the
188
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occasional problem may come up. Mental health is the
same way.’
Unfortunately, just like we occasionally see with our
physical body where the line between good health and
so-so health can be blurry, so can the line for mental
health. So how do you know when to seek professional
help? Let’s start by defining mental illness. The Global
Council on Brain Health (GCBH) defines mental illness
as ‘short- or long-term mood, thinking, and behavior
disorders or related symptoms that are severe enough
to interfere with people’s activities, work, and
relationships.’ There are more than 200 classified forms
of mental illness. Some of the more common classified
mental disorders are: depression, bipolar disorder,
schizophrenia and anxiety disorders. Mental illnesses
are most commonly caused by a reaction to
environmental stresses, genetic factors, biochemical
imbalances, or a combination of these. Symptoms of
these disorders vary widely, but often create changes in
mood, personality, personal habits and/or social
withdrawal. Some of the common symptoms of mental
illness include:
•

Prolonged depression (sadness or irritability)

•

Excessive fears, worries and anxieties

•

Dramatic changes in eating or sleeping habits

•

Strong feelings of anger

•

Seeing or hearing things that aren't there
(hallucinations)

•

Growing inability to cope with daily problems
and activities

•

Suicidal thoughts

•

Numerous unexplained physical ailments

•

Substance use
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If you or a loved one is experiencing signs of mental
illness that are so severe that they are interfering with
daily activities, it is important to reach out to a
professional for an assessment. Mental illness requires
a medical evaluation and professional mental health
treatment. The consequences of untreated mental
illness is too serious to overlook.
Since the seriousness of mental illness goes beyond the
scope of this program, the remaining information
provided in this module is provided to help individuals
achieve a greater understanding of the relationship of
mental well-being and brain health along with
providing nutritional and lifestyle recommendations to
promote better mental well-being and help prevent the
development of mental illness. If you suspect that you
or a loved one may be experiencing mental illness, the
recommendations in this module are important to
follow, as these are the foundations for optimal mental
wellness. However, delaying treatment for mental
illness is not advised. Putting into practice the advice
from this module while working with a medical
professional is the best approach to healing from a
mental illness.
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ANATOMY AND PHYSIOLOGY
Before we can understand how to achieve optimal
mental well-being, we first must understand the very
basics of the nervous system and how it works.
The nervous system and the endocrine system are the
body’s two organ system that are responsible for
communication between our cells. Just like we have
discussed in numerous other modules, these body
systems do not work independently of one another. The
health of one system relies heavily on the health of the
others. The nervous system is no different.
The nervous system is made up of to two interacting
systems: the central nervous system (CNS) and the
peripheral nervous system (PNS). The central nervous
system contains the spinal cord and the brain. The
peripheral nervous system contains an extensive
network of nerves that connect the central nervous
system to the muscles and sensory tissues. Similar to
the endocrine system, the nervous system uses
chemical messengers to push messages from one body
part to another. In addition to these chemical
messengers, the nervous system also uses electrical
signals which help push the chemical signals to their
desired receptor.
The nervous system itself is made up of trillions of
nerve cells, or neurons. The human brain alone is
estimated to have approximately 86 billion neurons.
The neurons are not physically connected. Therefore, in
order to communicate with each other, they send an
electrical signal down the nerve cell where it stimulates
the release of chemicals, known at neurotransmitters,
from the tip of the neuron. These neurotransmitters
then bind to receptor sites on an adjacent neuron and
the electrical signal continues.
The endocrine system and nervous system have many
similarities. Both use chemical messengers to
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communicate between cells which deliver their
message by binding to receptor sites; both hormones
and neurotransmitters influence our thoughts, actions
and ability to concentrate; and many hormones can act
as neurotransmitters and vice versa. However, there are
some main differences between the two systems. The
nervous system releases chemicals from neurons, act
locally, and very quickly; whereas hormones are
released from various glands throughout the body and
take a longer period of time to travel through the blood
stream before they bind to their distant target tissue.
Just like the endocrine system, dysfunction in the
nervous system can stem from many different areas. On
a basic level, the nervous tissue itself needs to be
healthy and functioning optimally to deliver the
electrical and chemical signals; the precursors to the
neurotransmitters need to be present to create them;
and the receptor sites need to be functional to accept
the signal from the neurotransmitters.
Just like the degree of mental illness is beyond the
scope of this module, so is the discussion around nonfunctional nervous tissue. Damage to nervous tissue is
most commonly from physical trauma, such as
traumatic brain injury or stroke. In a case where mental
well-being is being impaired by physical damage to the
tissue, professional medical assessment and treatment
is required. With early diagnoses and treatment, further
complications and permanent damage can often be
avoided. If you or someone you love is experiencing
mental dysfunction due to tissue damage, the best
nutrition and lifestyle strategies involve reducing
inflammation and allowing ample time for the tissue to
rest and heal. For example, trauma to the brain tissue
has a higher chance of healing when brain
inflammation is low and the person is allowed ample
time to sleep. Majority of our brain healing and
detoxification happens when we sleep (more on this in
our next module). As we will learn later in the module,
the gut and brain are directly connected via the vagus
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nerve. When the diet is lacking nutrients, or is full of
inflammatory foods, or the gut is inflamed from
dysbiosis, there will be a direct affect on brain health.
An anti-inflammatory nutrient rich diet, optimal gut
health, and plenty of good quality sleep are three of the
most important foundations to heal from nerve tissue
damage.
In this module, we are focusing on the nutrition and
lifestyle factors that we can use to ensure optimal
creation and function of neurotransmitters, the
chemical messengers of the nervous system.
Depression, anxiety and other mood disorders are
thought to be directly related to imbalances with
neurotransmitters. And since neurotransmitters can be
directly affected by our diet and lifestyle, that is the
focus of this module.
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THE NERVOUS SYSTEM AND THE BODY
Before looking at the actual neurotransmitters and the
precursors required to produce them, we need to look
at other areas of the body that can have a direct affect
on the health of our nervous system. These foundations
need to be optimally functioning in order to produce
adequate neurotransmitters. It is important to keep in
mind that often times, dysfunction stems from multiple
areas and there is commonly more than one nutritional
and/or lifestyle change required to get to the root
cause of the dysfunction. In this section, we look at the
the most common areas of dysfunction that can affect
our ability to achieve optimal mental well-being.
Brain Circulation
Blood flow and circulation are critical for brain health.
Neurons cannot survive without the oxygen, nutrients,
hormones, peptides, and neurotransmitters that are
carried to the brain by the blood. If a person is
experiencing poor signs of circulation throughout their
body, it is likely that their brain is also being affected.
Poor circulation is most commonly caused by
hypertension, anemia, diabetes, obesity and lack of
exercise. Individuals who have poor circulation may
suffer from poor brain endurance, since they may be
deficient of the necessary nutrients and oxygen needed
to produce cellular energy. When circulation to the
brain is low, it is common to see a need to compensate
with stimulants, such as caffeine.
Blood Sugar
Glucose is necessary for all cells of the body, but
especially neurons. The brain uses approximately onethird of the body’s available glucose. That is amazing,
since the brain only weighs around 2-3 pounds.
Individuals who forget to eat meals and maintain a
steady supply of glucose to their brain may suffer from
unhealthy brain function.
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Dietary and lifestyle habits that include high sugar
consumption may impact ideal brain function and
health. Excess consumption of complex carbohydrates,
high-fructose corn syrup, or simply excess calories can
impact brain health by promoting blood sugar
fluctuations, impacting glucose supply to the brain,
and potentially creating insulin resistance. A sedentary
lifestyle alone has been shown to impact insulin and
glucose responses.4
Stress
As we have already learned, stress creates adverse
reactions in all cells of the body, including the brain.
Chronic stress can disrupt both hormone and
neurochemical reactions that impact normal brain
function. Additionally, chronic stress can lead to
accelerated brain degeneration and atrophy of the
brain.4
Brain-Immune Axis
More than 50% of the brain’s mass is made up of
immune cells called “glia.” There are 10 glial cells for
each neuron in the brain. The function of these glial
cells is to protect the brain from foreign invaders and to
clear up dead neuronal debris and proteins that impact
proper neuronal signaling. The glial cells can be
activated from mechanisms such as head trauma or the
consumption of inflammatory foods.4 Sleep is also a
critical factor to maintain the health of the glial cells and
optimize brain immunity. More on sleep in the next
module.
Brain-Gut Axis
The gut communicates with the brain via the vagus
nerve, the largest nerve in the autonomic nervous
system. This nerve is able to transmit signals from the
gut to either create an anti-inflammatory and/or an antianxiety response or an inflammation and/or an anxiety
response. This communication between gut and brain
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via the vagus nerve promotes gastrointestinal motility,
blood flow to the intestines, and the signaling of
neurochemical reactions necessary to release digestive
enzymes. Additionally, the gastrointestinal tract
produces chemicals and peptides that impact brain
neurochemistry, including some of the neurotransmitters themselves.
Leaky Gut-Leaky Brain
As we have already learned in the module on gut
health, our body has a layer of tissue in the GI tract to
protect the blood and other tissues from toxins,
undigested food particles and potential pathogens.
This layer of tissue is semi-permeable, allowing helpful
compounds like vitamins and minerals to pass into the
body while keeping harmful toxins and pathogens out.
When this system becomes dysfunctional, and the
membrane of your GI tract becomes more permeable
than it should be, it is called leaky gut. Your brain has
the same layer of tissue to protect it, and it is called the
blood brain barrier. Just like the lining of your gut can
become leaky, so can the lining of your brain.
Issues from a leaky blood brain barrier are as common
as leaky gut because the blood brain barrier is also
semi-permeable. The blood brain barrier is responsible
for pushing glucose, amino acids and other nutrients
into the brain, and keeping out toxic chemicals, heavy
metals, and harmful pathogens. When this membrane is
more permeable than it should be, common symptoms
are brain fog, depression and anxiety.
The most common nutrients and lifestyle factors that
affect the integrity of blood brain barrier include:
•

Lack of sleep (less than 7-9 hour per night)

•

Excessive alcohol intake

•

High blood pressure

•

High stress
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Nutritional Deficiencies
The brain needs essential nutrients to function properly.
The neuron cell membranes require phospholipids
from dietary essential fatty acids to maintain their
flexibility. The brain requires fuel from glucose and
oxygen to create cellular energy. Antioxidants and
flavonoids from our foods provide natural protection
from damage. Additionally, gut microbiota and gluten
sensitivity may impact nutritional mechanisms.4
EFAs
There are certain nutrients that the body requires
that are labeled “essential,” because the body does
not possess the ability to create them from other
nutrients. Several types of fatty acids are labeled as
“essential fatty acids” and must be consumed in the
diet. These include the fatty acids found in fish and
nuts, such as EPA, DHA, and flaxseed oil. These
essential fatty acids provide the phospholipid
structure for the membranes of neurons and are
essential for membrane transport and efficient
neuronal signaling.4
Amino Acids
There are 22 amino acids present in high protein
foods such as chicken, beef, fish, and eggs. Nine of
these amino acids are “essential amino acids” and
must be consumed in the diet. The importance of
these essential amino acids as precursors for key
brain neurotransmitters is well documented, and
transport mechanisms on the blood brain barrier
exist to efficiently shuttle these to the brain.
When the diet is lacking in these amino acids, or the
digestion of these proteins is impaired, deficiencies
can occur which will affect our body’s ability to
create specific neurotransmitters. Some of specific
amino acids and the neurotransmitters they produce
are listed on the following chart.
197

© The Wellness Program 2019

AMINO ACID

NEUROTRANSMITTER

Tryptophan

Serotonin and Melatonin

Tyrosine/Phenylalanine

Dopamine, Norepinepherine
and Epinephrine

Histidine

Histamine

Arginine

Nitric Oxide

Threonine

Glycine

Glutamine

GABA and Glutamate

Impaired Gluten Digestion
Gluten sensitivity has increased dramatically in the
population in recent years. Much of this is thought to be
attributed to new gluten proteins developed from the
hybridization of grains. The scientific literature has
clearly demonstrated that individuals who suffer from
either celiac disease or gluten sensitivity may suffer
adverse reactions in the brain after the consumption of
gluten- containing grains.4
In 2016, an article published in the Frontiers in Human
Neuroscience published a review on how cereal grains
can affect human behavior and mental health. They
concluded that in all humans, bread makes the gut wall
more permeable, encouraging the migration of toxins
and undigested food particles to sites where they can
alert the immune system. The authors were also able to
show that in all humans, the digestion of grain and
dairy generates opioid-like compounds, and that these
cause mental derangement if they make it through the
blood brain barrier and into the brain. For individuals
who had demonstrated to be hypersensitive to wheat
and/or dairy either improved substantially or even were
cured completely of their mental symptoms on a wheatand-dairy-free diet.5
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Neurotransmitters
Neurotransmitters are created by amino acids, with the
combined presence of specific enzymes and cofactor
nutrients. There are hundreds of different neurotransmitters which perform various body functions and
are directly related to our mood. In this module, we will
focus on the five main types.
Serotonin
Serotonin is a major neurotransmitter which allows us to
perceive joy and pleasure. Over 90% is manufactured
in the gut by the “friendly” bacteria Lactobacillus and its
production is promoted by the visual stream pathways,
therefore, a lack of sunlight and seasonal changes have
been shown to impact levels of serotonin. There are
many serotonin receptors located throughout the body,
mainly in the brain, but also in your intestines, heart,
blood vessels, uterus and ovaries. It directly or
indirectly influences the majority of brain cells because
serotonin itself can trigger the release of other
neurotransmitters, as well as hormones, which can have
an affect on an individual’s stress response and sexual
function. Numerous conditions have been associated
with low serotonin levels, including hormone
imbalances (thyroid, adrenal, estrogen), insulin
resistance, infections, stress, pharmaceutical use, and
systemic inflammation to name a few.
Dopamine
Dopamine is an essential neurotransmitter that is
associated with pleasure and reward. When this
neurotransmitter is released, we are able to feel good
about ourselves. When people are dopamine
deficiency, they will turn to things like alcohol, drugs,
gaming, gambling, food and even exercise, which can
create a release of dopamine. The bright blue screen
lights and rapid visual effects from checking our
phones, watching TV and working on computers also
199

© The Wellness Program 2019

increases the amount of dopamine in our systems. This
creates a feel good response which can in turn, create
an addition.
Acetylcholine
Acetylcholine is an essential neurotransmitter that is
involved in memory, concentration and cognitive
reasoning. It aids in the speed of access to memory,
stored information and sensory reaction. When
acetylcholine is low, it can create low liver function,
resulting in toxicity and fatty liver. Low levels can also
impede a woman’s ability to convert estrogen into
choline, leading to estrogen dominance and choline
deficiency. Excess acetylcholine has been shown to
drive depression and interferes with dopamine
expression.
Catecholamines
Catecholamines, such as norepinephrine and
epinephrine, are produced in the adrenals glands. They
are essential neurotransmitters responsible for mental
alertness, mental speed, concentration and focus.
Catecholamines have a direct effect on your body’s
stress response by increasing your cardiac output,
sending more blood flow to your skeletal muscles,
retaining sodium, slowing down the intestines,
constricting the blood vessels in the skin, increasing
glucose in your bloodstream, opening up your lungs,
and making you feel excited.
GABA
GABA is the main inhibitory neurotransmitter of the
brain, responsible for calmness, reducing anxiety,
and stabilizing our mood. GABA use has been shown
to reduce anxiety by reducing cortisol, which also
lowers blood pressure. This neurotransmitter is also
manufactured in the gut and its signals go back and
forth via the vagus nerve. In the gut, Bifidobacterium
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and Lactobacillus have been shown to have the
greatest effect on GABA production.

TESTING
Currently, testing for neurotransmitters is incredibly
limited in its accuracy. For one, many neurotransmitters
are created outside of the brain and are unable to cross
the blood brain barrier. No correlation has ever been
established between neurotransmitter levels in the
brain and the rest of the body. Secondly, neurotransmitters half life range from a fraction of a second,
to as long as a few minutes. This means that your levels
are constantly changing. Test results in one instant can
change drastically compared to the next instant. Lastly,
these tests do not take into account the functionality of
the tissue or the receptor sites. For these reason, testing
should never be used as a stand alone diagnostic tool.
Using signs and symptoms is currently the primary
method for assessing a clients level of neurotransmitters. Neurotransmitter testing can provide
additional insights for clients who are interested in
gathering more data and who can afford the testing.
Urine Metabolite Testing
Neurotransmitters circulating in the blood are filtered
by the kidneys and subsequently excreted in the urine.
A simple non invasive urine collection can be taken to
obtain the levels of the main neurotransmitters,
including: epinephrine, norepinephrine, dopamine,
serotonin, GABA, glutamate and histamine. These tests
also commonly test for levels of neurotransmitter
precursors. A healthcare practitioner knowledgable in
neurotransmitter balancing can order and interpret the
test, along with helping you formulate a treatment plan,
based on symptoms and any neurotransmitter
imbalances.
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Blood Testing
It is generally recommended to avoid testing
neurotransmitters in the blood since blood tests are
measuring what is available in the peripheral nervous
system, and not what is directly available to the brain.
Although some correlations have been found between
blood, plasma and brain levels of neurotransmitters, it
is agreed upon by most professionals that a level of a
specific compound measured in the blood and/or urine
is not a true reflection of what is actually happening in
the brain.
Signs and Symptoms Assessments
In this module, we have provided one (of hundreds
available) brain assessment forms that focus mainly on
nutrient deficiencies along with suggestions on how to
interpret and treat those deficiencies. Once you have
completed the test (and had a loved one complete a
test on you), take time to read through the
recommendations. There is valuable information
provided in the homework section of this module.
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HOMEWORK
Brain Health and Nutritional Assessment
The Brain Health and Nutrition Assessment FormTM
(BHNAF) is a quick and effective way to determine
nutritional strategies to support brain health. All of the
information provided in this section, along with the
assessment itself, comes directly from Apex Energetics.
This form is not used to identify or diagnose any
diseases of the brain. It is simply a form that evaluates
dietary, nutritional, and neurophysiological mechanisms
to help individuals and their health care team to
formulate effective dietary, nutritional, and lifestyle
strategies to support brain health.
This form is flawed in many ways. First, the ability of an
individual to complete this form requires some degree
of healthy brain function that may not exist. Second,
many issues noted on the form may not be noticeable
to the individual despite the fact they exist. In most
cases, it is a good idea for the individual’s spouse or
family member to also fill out the form, since they may
be able to list many impairments that individuals may
not notice about themselves. Third, many individuals
live in denial of any impairments related to brain
function and may not be truthful with their responses.
Despite these limitations, most individuals and their
families can provide enough accurate data to help
formulate a nutrition and lifestyle strategy to help
improve an individual’s life by improving their brain
health.
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Brain Health and Nutrition Assessment Form™ (BHNAF)
Name: _____________________________________ Age: ______ Sex: ________ Date:_____________________
Please circle the appropriate number on all questions below. 0 as the least/never to 3 as the most/always.

SECTION 1

SECTION 5

• Low brain endurance for focus and concentration

0 1 2 3

• Dry and unhealthy skin

0 1 2 3

• Cold hands and feet

0 1 2 3

• Dandruff or a flaky scalp

0 1 2 3

• Must exercise or drink coffee to improve brain function

0 1 2 3

• Poor nail health

0 1 2 3

• Consumption of processed foods that
are bagged or boxed

0 1 2 3

• Consumption of fried foods

0 1 2 3

• Fungal growth on toenails

0 1 2 3

• Must wear socks at night

0 1 2 3

• Difficulty consuming raw nuts or seeds

0 1 2 3

• Nail beds are white instead of pink

0 1 2 3

• Difficulty consuming fish (not fried)

0 1 2 3

• The tip of the nose is cold

0 1 2 3

• Difficulty consuming olive oil, avocados,
flax seed oil, or natural fats

0 1 2 3

SECTION 2

SECTION 6

• Irritable, nervous, shaky, or light-headed between meals

0 1 2 3

• Difficulty digesting foods

0 1 2 3

• Feel energized after meals

0 1 2 3

• Constipation or inconsistent bowel movements

0 1 2 3

• Difficulty eating large meals in the morning

0 1 2 3

• Increased bloating or gas

0 1 2 3

• Energy level drops in the afternoon

0 1 2 3

• Abdominal distention after meals

0 1 2 3

• Crave sugar and sweets in the afternoon

0 1 2 3

• Difficulty digesting protein-rich foods

0 1 2 3

• Wake up in the middle of the night

0 1 2 3

• Difficulty digesting starch-rich foods

0 1 2 3

• Difficulty concentrating before eating

0 1 2 3

• Difficulty digesting fatty or greasy foods

0 1 2 3

• Depend on coffee to keep going

0 1 2 3

• Difficulty swallowing supplements or large bites of food

0 1 2 3

• Abnormal gag reflex

Yes or No

SECTION 3

SECTION 7

• Fatigue after meals

0 1 2 3

• Brain fog (unclear thoughts or concentration)

Yes or No

• Sugar and sweet cravings after meals

0 1 2 3

• Pain and inflammation

Yes or No

• Need for a stimulant, such as coffee, after meals

0 1 2 3

• Noticeable variations in mental speed

Yes or No

• Difficulty losing weight

0 1 2 3

• Brain fatigue after meals

0 1 2 3

• Increased frequency of urination

0 1 2 3

• Difficulty falling asleep

0 1 2 3

• Brain fatigue after exposure to chemicals, scents,
or pollutants

0 1 2 3

• Increased appetite

0 1 2 3

• Brain fatigue when the body is inflamed

0 1 2 3

SECTION 8

SECTION 4
• Always have projects and things that need to be done

0 1 2 3

• Grain consumption leads to tiredness

0 1 2 3

• Never have time for yourself

0 1 2 3

• Not getting enough sleep or rest

0 1 2 3

• Grain consumption makes it difficult to focus
and concentrate

0 1 2 3

• Difficulty getting regular exercise

0 1 2 3

• Feel better when bread and grains are avoided

0 1 2 3

• Grain consumption causes the development
of any symptoms

0 1 2 3

• A 100% gluten-free diet

Yes or No

• Feel that you are not accomplishing your life’s purpose

0 1 2 3
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Brain Health and Nutrition Assessment Form™ (BHNAF)
Please circle the appropriate number on all questions below. 0 as the least/never to 3 as the most/always.

SECTION 9

SECTION 12

• A diagnosis of celiac disease, gluten sensitivity,
hypothyroidism, or an autoimmune disease

Yes or No

• Family members who have been diagnosed with
an autoimmune disease

Yes or No

• Family members who have been diagnosed
with celiac disease or gluten sensitivity

Yes or No

• Changes in brain function with stress, poor sleep,
or immune activation

0 1 2 3

SECTION 10

• A decrease in visual memory (shapes and images)

Yes or No

• A decrease in verbal memory

0 1 2 3

• Occurrence of memory lapses

0 1 2 3

• A decrease in creativity

0 1 2 3

• A decrease in comprehension

0 1 2 3

• Difficulty calculating numbers

0 1 2 3

• Difficulty recognizing objects and faces

0 1 2 3

• A change in opinion about yourself

0 1 2 3

• Slow mental recall

0 1 2 3

SECTION 13

• A loss of pleasure in hobbies and interests

0 1 2 3

• A decrease in mental alertness

0 1 2 3

• Feel overwhelmed with ideas to manage

0 1 2 3

• A decrease in mental speed

0 1 2 3

• Feelings of inner rage or unprovoked anger

0 1 2 3

• A decrease in concentration quality

0 1 2 3

• Feelings of paranoia

0 1 2 3

• Slow cognitive processing

0 1 2 3

• Feelings of sadness for no reason

0 1 2 3

• Impaired mental performance

0 1 2 3

• A loss of enjoyment in life

0 1 2 3

• An increase in the ability to be distracted

0 1 2 3

• A lack of artistic appreciation

Yes or No

• Feelings of sadness in overcast weather

0 1 2 3

• Need coffee or caffeine sources to improve
mental function

0 1 2 3

• A loss of enthusiasm for favorite activities

0 1 2 3

• A loss of enjoyment in favorite foods

0 1 2 3

• A loss of enjoyment in friendships and relationships

0 1 2 3

• Inability to fall into deep, restful sleep

0 1 2 3

• Feelings of dependency on others

0 1 2 3

• Feelings of susceptibility to pain

0 1 2 3

SECTION 11

SECTION 14

• Feelings of worthlessness

0 1 2 3

• Feelings of nervousness or panic for no reason

0 1 2 3

• Feelings of hopelessness

0 1 2 3

• Feelings of dread

0 1 2 3

• Self-destructive thoughts

0 1 2 3

• Feelings of a “knot” in your stomach

0 1 2 3

• Inability to handle stress

0 1 2 3

• Feelings of being overwhelmed for no reason

0 1 2 3

• Anger and aggression while under stress

0 1 2 3

• Feelings of guilt about everyday decisions

0 1 2 3

• Feelings of tiredness, even after many hours of sleep

0 1 2 3

• A restless mind

0 1 2 3

• A desire to isolate yourself from others

0 1 2 3

• An inability to turn off the mind when relaxing

0 1 2 3

• An unexplained lack of concern for family and friends

0 1 2 3

• Disorganized attention

0 1 2 3

• An inability to finish tasks

0 1 2 3

• Worry over things never thought about before

0 1 2 3

• Feelings of anger for minor reasons

0 1 2 3

• Feelings of inner tension and inner excitability

0 1 2 3
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Symptom groups listed on this form are not intended to be used as a diagnosis of any disease or condition.
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BHNAF Interpretation
The BHNAF is divided into 14 separate sections. Each
section has a series of questions that are quantified on
a scale from zero to three. If there are no symptoms
associated with the statement, the individual is asked to
circle “0” on the BHNAF. If there are occasional
symptoms associated with the statement, the individual
is instructed to circle “1.” If there is a moderate
frequency of symptoms associated with the statement,
the individual is instructed to circle “2.” If the symptoms
are frequent or almost all of the time, the individual is
instructed to mark “3.”
The individual and healthcare professional should pay
careful attention to any symptoms graded as a “3,” and
also look for any cluster of symptoms that are prevalent
in any individual section of the BHNAF. For symptoms
graded as “3” and/or clusters of symptoms, the
individual should consult his/her physician for the
appropriate conventional medical management and
drug administration.
It is not uncommon for individuals to demonstrate
significant symptoms in multiple sections of the BHNAF.
Each clinical scenario may require different applications
of nutritional and dietary support. There is no individual
priority in any section; however, supporting one section
(circulation, sugar metabolism, etc.) often supports
other sections.
The BHNAF must be used in conjunction with a proper
medical history, physical examination, and any
necessary imaging or special studies required to
properly evaluate the individual. The form is not used to
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diagnose disease, nor is it used to treat the individual.
The form is simply used to evaluate for nutritional
mechanisms related to brain health. It is not to be used
as a substitute for proper medical evaluation and
treatment.
Nutrition and Lifestyle Support for Each Section
For any section where multiple questions were marked
with a 3 and/or a cluster of symptoms, please use the
following lifestyle and/or nutritional guidance:
Section 1- Brain Circulation
After addressing any underlying causes of poor
brain circulation, such as low or high blood
pressure, low thyroid function, low levels of nitric
oxide, or chronic stress, consider: moderate
intensity exercise; cold water immersion to the
hands, feet and/or face; daily inversions; and
reduction or elimination of caffeine.
Supplements to consider include: L-Arginine which
increases nitric oxide production; Resveratrol which
dilates blood vessels, increasing blood flow to the
brain; NAC which has been shown to minimize the
size of brain injuries in both animals and humans3.
Section 2- Sugar Metabolism
Refer back to the Blood Sugar modules for lifestyle
and nutrition recommendations.
Section 3- Peripheral Utilization of Sugars
Refer back to the Blood Sugar modules for lifestyle
and nutrition recommendations.
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Section 4- Stress and the Brain
Refer back to the Steroid Hormones, Stress module
for lifestyle and nutritional recommendations.
Supplements to consider include: Adaptogens
Section 5- Essential Fatty Acids
The body needs a balanced dose of both omega 3
and omega 6 fatty acids to control inflammation
pathways. The brain specifically requires DHA, found
in higher abundance in fatty fish including
anchovies, salmon, herring, mackerel, tuna and
halibut.
Supplements to consider include: DHA
Section 6- Brain-Gut Axis
Refer back to the Gut Health modules for lifestyle
and nutrition recommendations. Leaky gut and a
leaky blood brain barrier are highly correlated.
Fortunately, there are many lifestyle and nutritional
considerations to help prevent and/or heal from a
leaky blood brain barrier.
•

Get 7-9 hours of restful sleep (more on this in
our next module)

•

Eliminate alcohol from your diet

•

Stimulate your vagus nerve by singing out
loud, gargling, chanting and deep breathing.

•

Avoid snacking between meals. Ghrelin, your
hunger hormone, can reduce damage to the
blood brain barrier, especially after a
traumatic brain injury.6
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Additionally, consider the 4R Program for 12 weeks,
including the supplement recommendations.
Section 7- Brain-Immune Axis
Lifestyle factors that can boost your brain-immune
axis include stress reduction habits (including
mindfulness meditation), positive self talk, and
decreasing rumination.
Supplements to consider include: Turmeric and
Resveratrol, which are anti-inflammatory and
immune boosting supplements that have been
shown to be 8x more potent when taken together.
Section 8- Gluten Digestion
Consider a gluten and dairy free diet for at least 30
days to see if your mood improves. Unlike
psychiatric medications, there are no reported
harmful side effects to a gluten free dairy free diet.
Supplements to consider include: Digestive
Enzymes that include DPP IV gluten-digestive
enzymes.
Section 9- Intestinal Barrier
Consider the 4R Program (from the Gut Health
Module).
Supplements to consider include: Probiotics
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*Each of the neurotransmitters (sections 10-14) can be
taken as a supplement, but it is important to know
which you are deficient in before starting a supplement
protocol. You want to make sure these are in balance.
*Section 10- Serotonin
Certain nutrients have been demonstrated to
enhance serotonin production including 5-hydroxy
tryptophan, otherwise known as 5HTP. Other
nutrients to consider are folate, which assists in the
development and the repair of nerve tissue, and
B12 which assist in the production of the myelin
sheath that protects nerve fibers. The amino acid
precursor for serotonin is tryptophan, which can be
found in supplemental form, or in foods such as
eggs, turkey, salmon, and pineapples.
Millions of people are being prescribed and taking
selective serotonin reuptake inhibitors, SSRIs, in an
attempt to manage depression. The number of
prescriptions written by doctors each year continues
to increase. SSRIs block the reuptake of serotonin in
the brain, making more serotonin temporarily
available, which can temporarily relief an individual
of depression symptoms. By blocking the reuptake,
the SSRI blocks your body’s ability to recycle
serotonin. Over time, this interferes with your body’s
own regulating feedback loop, causing serotonin
resistance, as the body thinks it already has enough.
For some individuals, there is a time and place for
SSRI therapy, however, this in not a long term
solution to depression. Getting to the root cause of
the depression is necessary for long term brain
health.
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*Section 11- Dopamine
Food sources of tyrosine (which increases
dopamine) include almonds, avocados, bananas,
dairy products, lima beans, pumpkin seeds, and
sesame seeds.
Lifestyle considerations the help increase dopamine
include: daily exercise, meditation, 7-9 hours of
sleep, music, human touch and spending time with
animals.
Supplements to consider include: L-Tyrosine
*Section 12- Acetylcholine
Dietary fat and the choline found in animal foods are
needed to create the proper amounts
of acetylcholine.
Supplement to consider include: Acetylcholine,
American Ginseng and Acetyl-l-carnitine.
*Section 13- Catecholamines
Dopamine is the precursor to the catecholamines.
Refer to section 11 for recommendations.
*Section 14- GABA
There are many foods and natural herbs to help
increase natural GABA production. And since
benzodiazepines, such as xanax or valium (used
pharmaceutically to treat anxiety), are strong, highly
addictive and your body is capable of building a
tolerance to them quickly, natural remedies are
always a highly recommended.
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Foods to consider: Kava root, which is native to the
Pa c i fi c I s l a n d s , c o n t a i n s G A B A - a c t i v a t i n g
compounds called kavalactones. This can be found
in a tea form and drank before bed to help calm the
mind.
Lifestyles to consider: Yoga, meditation and exercise
have all been shown to raise GABA levels naturally.
Supplements to consider include: GABA, Ltheanine, and ashwaganda.

212

