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The thyroid is an endocrine gland shaped like a 
butterfly that wraps around the front of your trachea 
(windpipe), just below the “Adam’s apple.” With 
direction from hormones released in the hypothalamus 
and pituitary gland in the brain, the thyroid produces 
two main hormones, Thyroxine (T4) and Triiodothronine 
(T3). These hormones help regulate many body 
processes, including: growth, body weight, muscle 
strength, energy balance, body temperature, breathing 
and heart rate. Its main job is to regulate how your 
body uses energy (aka- your metabolism). Since all 
parts of your body require energy to function, nearly 
every single tissue in the body has receptor sites for 
thyroid hormones. That also means that when there is 
dysfunction present within the thyroid gland or the 
hormones it produces, symptoms can arise throughout 
the body, making thyroid dysfunction challenging to 
diagnose from symptoms alone. 

It is critical to normal bodily functions that the thyroid 
hormone levels are neither too high nor too low. If 
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“When you think about 
the importance of thyroid 
hormone for every cell, 
tissue and organ in the 
body, it’s clear that 
widespread thyroid 
disease is something we 
need to address.” 

-Aviva Romm, MD 
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thyroid hormones are too low, it can slow down 
normally bodily functions such as heart rate and the 
rate at which your digestive system processes foods. 
This can result in a number of symptoms including 
constipation, weight gain, fatigue, dry skin and hair. If 
thyroid hormones are too high, this can speed up your 
heart rate and rate at which your digestive system 
processes foods. This can result in diarrhea, rapid 
weight loss, nutrient deficiencies, hair loss, nervousness 
and anxiety. 

There are numerous reasons why the thyroid can 
become dysfunctional. Before we jump into those why’s 
and how to fix them, let’s first review how a well 
functioning thyroid is suppose to work… 

PHYSIOLOGY 

It all starts in the brain. The hypothalamus, a small 
region at the base of the brain, sends a hormone called 
Thyroid Releases Hormone (TRH) to the pituitary gland. 
The pituitary gland responds by releasing a hormone 
called Thyroid Stimulating Hormone (TSH) which tells 
the thyroid to produce more or less T4 and T3. If levels 
of T4 and/or T3 drop in the blood, the pituitary gland 
will detect the drop and the result will be higher levels 
of TSH. If T4 and/or T3 levels in the blood are too high, 
the pituitary will detect the rise and the result will be 
lower levels of TSH. You can think of the thyroid gland 
as your home furnace and your pituitary gland as the 
thermostat. The hypothalamus can be thought of as the 
home owner who decides at which temperature the 
thermostat should be set. 

Once the thyroid has been stimulated by TSH, it takes 
iodine and the amino acid tyrosine and creates T4 and 
T3. The thyroid gland binds these hormones to a carrier 
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protein called thyroglobulin and then releases them 
into the blood. A healthy thyroid will release 
approximately 80% T4 and 20% T3 into the blood. T3 is 
identical to T4, but it has one less iodine atom per 
molecule and is 3-5x more active than T4. Since our 
body processes require free T3 for action, T4 is 
converted into the more active T3 by multiple tissues 
and organs throughout the body, but especially in the 
liver. At the same time, reverse T3 (rT3) is also created.  
rT3 is an inactive form of thyroid hormone. The body 
decides how much T3 and rT3 to create based on the 
body’s metabolic needs. It is believed that the body 
produces rT3 in times of severe illness or starvation as a 
mechanism of preserving energy. 

Once T4 and T3 arrive at the target tissue, they are 
removed from their protein-carriers to become free T4 
and free T3, at which point they are able to bind to 
thyroid hormone receptors and carry out their 
metabolic affect. Only the free forms of the thyroid 
hormones (free T4 and free T3) are available to affect 
body processes.1 As with the steroid hormones, thyroid 
hormones are fat-soluble and can cross the cell 
membrane and bind to receptors inside the cell. The 
hormones also demand a large number of other 
nutr ient to ensure their proper product ion, 
transportation and delivery to the appropriate tissues.  

It is important to note that the thyroid gland also 
produces calcitonin, which plays a role in regulating 
blood calcium levels. Calcitonin opposes the effects of 
the parathyroid hormone, which raises blood calcium 
levels. Calcitonin lowers blood calcium levels by 
suppressing osteoclast activity in the bones and 
increasing the amount of calcium excreted in the urine. 
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Nutrients required for proper 
thyroid function: 

iron, iodine, tyrosine, zinc, selenium, 
vitamin B2, B3, B6, C, D, E

Factors that increase conversion 
of T4 to RT3 include: 

stress, trauma, excess exercise, low 
calorie diet, nutrient deficiencies, 

inflammation, toxins, infections, 
liver/kidney dysfunction, certain 

medications

Factors that inhibit proper 
production of thyroid hormones: 

stress, infection, trauma, radiation, 
autoimmune disease, fluoride, toxins

Factors that increase conversion 
of T4 to T3 include: 

selenium, zinc

Cell

RT3 and T3 compete  
for binding sites

Factors that improve cellular 
sensitivity to thyroid hormones: 

Vitamin A, zinc, exercise

FACTORS THAT AFFECT THYROID FUNCTION

The pituitary gland, the thyroid gland itself, the hormones it produces, the conversion of T4 into the 
active form of FT3, the receptor sites on the target tissues, AND the tissues themselves all need to 
be well functioning in order to be free of thyroid symptoms and disease. This portion of the 
endocrine system, above all other systems in the body, relies on the optimal function of all other 
body parts in order to be well. When nutrients are lacking in the diet, or the digestive system isn’t 
functioning well, or the gut is unhealthy, or the detoxification system is not working optimally, the 
thyroid can be affected. Since no human can live without thyroid hormones, it is more important 
than ever to focus on the wellness foundations (digestion, blood sugar, gut health and 
detoxification) and a nutrient rich whole food diet to keep the thyroid well.
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THYROID DYSFUNCTION 

It is estimated that more than 12 percent of the U.S. 
population will develop a thyroid condition during their 
lifetime3. Of the people effected, the majority will be 
women as they are 5-8x more likely to develop a 
thyroid condition in their lifetime compared to men.  

There are two main types of thyroid dysfunction: 
hypothyroidism and hyperthryoidism. 

HYPOTHYROIDISM 

Hypothyroidism is a condition where the thyroid 
gland does not produce enough thyroid hormone. 
Symptoms include extreme fatigue, depression, 
forgetfulness, and weight gain4. Hypothyroidism is 
commonly seen in blood tests as high TSH, and low 
levels of T4 and T3. The autoimmune thyroid 
disease known as Hashimoto’s is the most common 
cause of hypothyroidism. 

HYPERTHYROIDISM 

Hyperthyroidism is a condition where the thyroid 
gland produces too much thyroid hormone. 
Symptoms include irritability, nervousness, muscle 
weakness, unexplained weight loss, sleep 
disturbances, vision problems and eye irritation5. 
The autoimmune thyroid disease known as Grave’s 
disease is the most common cause of hyper- 
thyroidism. 

Since the production, transportation and activation of 
thyroid hormones is complicated and involves several 
other tissues other than the thyroid gland itself, there 
are other ways in which someone can develop thyroid-
like symptoms that don’t actually involve dysfunction of 
the thyroid gland itself.  
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LOW T3 SYNDROME 

Low T3 Syndrome, also known as Euthyroid Sick 
Syndrome (ESS) or Non-thyroidal Illness Syndrome 
(NTIS), is commonly seen on a blood test as low to 
normal TSH, normal T4, and low T3. It is important to 
note that although the symptoms may resemble low 
thyroid function, low T3 syndrome is not caused by a 
problem with the thyroid gland. More commonly, 
this syndrome is caused by dysfunction in a number 
of other areas, including: the hypothalamic-pituitary 
axis (HPA); the carrier proteins in the blood; the 
receptor site of the cells; or in the conversion of T4 
to T3 in the peripheral tissues, usually the liver.  

THYROID NODULES 

Thyroid nodules are typically asymptomatic solid or 
fluid filled lumps that form within the thyroid gland. 
Nodules on the thyroid are incredibly common. It is 
estimated that 1/2 of the population has thyroid 
nodules that can be detected through examination 
or imaging. Luckily, over 90% of nodules are benign.  
Most nodules are non-functioning, which means 
they rarely change the results of a thyroid blood 
panel. These nodules are most typically discovered 
by the patient or doctor during a routine neck exam. 
If a nodule is discovered and no cancer is detected, 
it is most commonly recommended to the leave the 
nodule(s) and monitor them. 

AUTOIMMUNE THYROID 

In a healthy body, the immune system protects us from 
infections by identifying and destroying foreign 
invaders such as bacteria, viruses and other potentially 
harmful substances. An autoimmune disease is a 
disorder in which the immune system mistakes part of 
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the body as a foreign object that doesn’t belong and 
attacks it. In the case of autoimmune thyroid disease, 
the immune system is mistakingly attacking the thyroid 
gland. This causes inflammation in the thyroid and can 
interfere with the body’s ability to make thyroid 
hormones. Doctors and the scientific community do not 
fully understand why a person’s immune system can 
misfire in this way. Some of the research leans toward 
having a genetic predisposition, having previously 
been exposed to a virus (like Epstein bar), having 
previously been exposed to environmental radiation, 
and/or a combination of other causes.  

An autoimmune attack on the thyroid most often leads 
to reduced thyroid function, or hypothyroidism. In this 
situation, patients are often diagnosed with 
Hashimoto’s disease. Hashimoto’s disease is the most 
common cause of hypothyroidism in the United States, 
and affects about 5 out of 100 people.2 It can occur at 
any age, but is most often seen in middle-aged women. 
In the early stages of Hashimoto’s disease, symptoms 
are rare. As the disease slowly progresses, the thyroid 
can become enlarged, and some patients start to 
experience a press in their throat from the enlarged 
thryoid. If left untreated, eventually, the thyroid will 
become damaged and start to shrink. Eventually, 
hypothyroidism can develop. Once this happens, it is 
common treatment to receive exogenous thyroid 
hormones to replace the bodies requirement for FT3.  

In the case of an autoimmune attack where 
hyperthyroidism develops, Graves disease is most 
often the cause. More than 3 million cases of Grave’s 
disease are reported each year in the US. Grave’s 
disease can develop at any time, but is most likely to 
develop between the ages of 30-50 years old. It is 7-8x 
more common in women than in men. Without proper 
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lifestyle and nutrition changes, along with possible 
treatment, Grave’s disease can lead to irregular 
heartbeat that can lead to blood clots, stroke, and other 
heart related problems. Grave’s disease has also been 
associated with an eye disease called Graves’ 
ophthalmophy which causes eye pain, double vision 
and sensitivity to light.  

As with all abnormal symptoms that persist in your 
body, thyroid symptoms are worth the investment for 
further investigation. If you don’t do anything about 
thyroid disease, you'll raise your chances of getting a 
number of serious long-term conditions, including 
heart disease, stroke, osteoporosis, infertility, and 
mental health issues. Pregnant women are more likely 
to have a miscarriage or other pregnancy-related 
issues. 

TESTING 

The thyroid is an endocrine organ that can change 
slowly overtime, making it hard to identify early 
dysfunction. Testing your thyroid health annually is 
highly recommended to ensure a low level of 
dysfunction is not occurring without obvious symptoms. 
Like so many other bodily functions, by the time 
symptoms have occurred, the effort required to fix the 
dysfunction can be grand. Early detection of thyroid 
dysfunction is your best form of prevention! 

Markers measured on a complete thyroid panel should 
include: 

TSH (Thyroid Stimulating Hormone)- A high TSH level 
indicates that the thyroid gland is failing because of a 
problem that is directly affecting the thyroid (primary 
hypothyroidism). The opposite situation, in which the 
TSH level is low, usually indicates that the person has an 
overactive thyroid that is producing too much thyroid 
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hormone (hyperthyroidism). Occasionally, a low TSH 
may result from an abnormality in the pituitary gland, 
which prevents it from making enough TSH to stimulate 
the thyroid (secondary hypothyroidism). In most healthy 
individuals, a normal TSH value means that the thyroid 
is functioning normally. 

T4, Total (Thyroxine)- T4 measures the entire amount 
of thyroxine in the blood, including the amount 
attached to blood proteins that help transport the 
hormone through the bloodstream. 

T3, Total (Triiodothryonine)- T3 measures the entire 
amount of triiodothyronine in the blood, including the 
amount attached to the blood proteins that help 
transport the hormone through the bloodstream. 

Free T4- This test is used to evaluate thyroid function in 
individuals who may have protein abnormalities that 
could affect total T4 levels. It is used to evaluate thyroid 
function and monitor replacement and suppressive 
therapy. 

Free T3- It is primarily used to diagnose hyper-
thyroidism. It is also used to assess abnormal binding 
protein disorders and to monitor thyroid replacement 
and suppressive therapy. 

Reverse T3- Since thyroid hormone acts like our 
internal thermostat, thyroid hormones may be 
suppressed in times of stress. One way this is done is by 
converting the thyroid hormone T4 into an inactive 
form of the active T3 hormone called reverse T3. This 
lowers the amount of available active T3 which can lead 
to hypothyroid type symptoms.  

Thyroid Peroxidase Antibodies (TPO): The TPO gene 
provides instructions for making an enzyme called 
thyroid peroxidase. This enzyme plays a central role in 
the function of the thyroid gland. Thyroid peroxidase 
assists the chemical reaction that adds iodine to a 
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protein called thyroglobulin, a critical step in 
generating thyroid hormones. 

Thyroglobulin Antibodies (TAA): Thyroglobulin 
antibodies attack thyroglobulin proteins and can 
destroy the thyroid gland itself. The test can be used to 
distinguish an autoimmune thyroid disease from other 
thyroid diseases. Such antibodies are more likely to 
appear after trauma to, or inflammation of, the thyroid 
gland. 

It is common in traditional medicine that medical 
insurance will only cover the costs of these tests if there 
is already a diagnosed thyroid disease, or if a patient 
presents with symptoms of thyroid disease. If your goal 
is to avoid dysfunction and be proactive about your 
thyroid health, you may need to pay out of pocket for 
these additional tests. In most states throughout the US, 
you can order these tests online through a company 
like Direct Labs for less than $250. It is recommended 
to have TSH, T4, T3, FT4, FT3, and RT3 tested annually. 
TPO and TAA should be tested every 5 years, unless a 
positive test result occurs, in which you would want to 
retest annually to monitor your therapy.  

DIET AND THE THYROID 

The thyroid hormones are fat-soluble hormones and 
require a good amount of healthy fats to remain at 
optimal function. In addition to the pre-hormones 
required, many nutrients are required to get from the 
inactive form of T4 to the active form of FT3. 
Consuming a nutrient rich diet is important, but paying 
special attention to these nutrients can be especially 
helpful:  

IODINE- If there is a deficiency of dietary iodine, the 
thyroid will not be able to make thyroid hormone. A 
lack of thyroid hormone will lead to decreased 
negative feedback on the pituitary, which in turn, will 
lead to increased production of thyroid-stimulating 
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hormone, which causes the thyroid to enlarge 
(goiter). Iodine deficiency is the number one cause 
for hypothyroidism in the world. However, since the 
commercial manufacturing of iodized salt in the 
1920’s, iodine deficiency in the US has become 
incredibly rare. The thyroid gland is incredibly 
resourceful at removing iodine from the foods we 
eat and storing them in the tissue. Making sure you 
consume foods from the ocean, including wild 
caught fish and sea plants weekly can ensure you 
are getting enough iodine in your diet. Taking extra 
iodine in the form of a supplement is not necessary 
unless you test low to iodine. As a matter of fact, 
excess iodine has been linked to autoimmune 
thyroid conditions.   

SELENIUM- Selenium is a mineral naturally found in 
foods such as brazil nuts, wild caught fish, beef, 
pork, turkey, chicken, and sunflower seeds. The 
body cannot make selenium, so it must be obtained 
from the foods we eat. The thyroid gland contains 
the highest amount of selenium of all the tissues of 
the body.  

ZINC- Zinc is a crucial mineral in the conversion of 
T4 into T3. Foods high in zinc include oysters, beef, 
shellfish and legumes.  

In addition to foods you want to include, there are also 
some foods you want to avoid if you have thyroid 
dysfucntion, especially autoimmune thyroid. There are 
several mechanisms that have been identified to 
exacerbate thyroid dysfunction. One of these 
mechanism is called molecular mimicry, where a 
foreign antigen shares a sequence or structural 
similarities with the body’s own tissues. Molecular 
mimicry has identified with the thyroid tissue and both 
the gluten protein and the dairy protein, called casein. 
Unfortunately, the immune system’s recognition 
mechanisms are not perfect, and if a protein structure is 
identified as foreign and that protein looks similar to a 
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body tissue, that tissue is often also attacked. As is the 
case with gluten and casein and the thyroid. It is crucial 
if you are diagnosed with autoimmune thyroid that you 
avoid both gluten and dairy.  

With a healthy diet that is full of nutrient rich foods, and 
avoids possible triggers, like gluten and non-organic 
produce covered in toxins, it is possible to reduce and 
potentially heal from a dysfunctional thyroid condition. 
Most of the nutrients required for proper thyroid health 
can come from natural foods in the right quantities. 
Occasionally, supplementation is helpful, but you 
should never take supplements without knowing which 
nutrients your body requires and in what amounts. As a 
matter of fact, over supplementing one or more 
nutrients can be harmful.  

185

REFERENCES 
1- www.Directlabs.com, Thyroid Tests- Thyroid Panel Complete 

2- Garber JR, Cobin RH, Garib H, et al. Clinical practice guidelines for hypothyroidism in adults: 
cosponsored by the American Association of Clinical Endocrinologists and the American Thyroid 
Association. Endocrine Practice. 2012;18(6):988–1028. 

3-5-  https://www.thyroid.org/media-main/press-room/ 



© The Wellness Program 2019  

HOMEWORK 
GET TESTED! 

Since thyroid hormones act on nearly every tissue in the 
body, symptoms of thyroid dysfunction can manifest in 
many different ways. If you have any of they symptoms 
listed from this module, or you just want to be proactive 
about maintaining your energy balance and 
metabolism, it is wise to get a thorough test of your 
thyroid completed. Make an appointment, or a note to 
talk to your health care provider about getting tested. If 
your health care provider is unwilling to order the tests 
you desire for your thyroid, you can use an online 
company like www.Directlabs.com instead. Tests to 
request and functional ranges to look for are: 

TEST LAB RANGES OPTIMAL RANGES

TSH 0.04-4.50 mIU/L 1.8-3.0 mIU/L

FT4 0.8-1.8 ng/dL 1.0-1.5 ng/dL

FT3 2.3-4.2 pg/mL 3.0-4.0 pg/mL

RT3 10-24 ng/dL 9.2-24.1 ng/dL

TPO, Ab <9 IU/mL 0-34 IU/mL

Thyroglobulin, 
AB < or = 1 IU/mL 0.00-0.9 IU/mL

Ferritin 10-232 ng/mL
Premenopause 60-122 ng/dL 
Postmenopause 60-263 ng/dL 

Men 33-236 ng/dL

Serum Iron 40-190 mcg/dL 85-130 mcg/dL

TIBC 250-450 250-350 mcg/dL

% Sat 11%-50% 15%-55%

Vit D3 30-300 ng/mL 50-80 ng/dL

Vit B12 200-900 ng/mL 400-900 ng/dL
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