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Dear Reader,

If you are like many of my patients diagnosed with a thyroid condition, you might be 
surprised that such a tiny gland can have such a profound impact on your overall health and 
well-being. But it’s no wonder, when you consider the enormous job your thyroid performs. 
� roughout life, this busy gland is constantly producing hormones that in� uence your metab-
olism. � ese hormones a� ect your mood, energy, body temperature, weight, heart, and more. 
So when disease causes your thyroid gland to slack o�  and underproduce thyroid hormone, 
or overwork and produce too much, you’ll know something isn’t right.

An estimated 20 million Americans have some form of thyroid disease, and more than 12% 
of us will ultimately develop a thyroid condition during our lifetime. � e risk of thyroid 
disease increases with age, so as the population grows older, the number of people with 
thyroid conditions will likely increase.

Yet up to 60 percent of people with thyroid disease don’t know they have it. Diagnosing 
thyroid conditions can be tricky, in part because symptoms like fatigue, weight gain, and cold 
sensitivity mimic those of so many other diseases. Confusing the matter even further is that 
many people have thyroid conditions that are too mild to meet the clinical de� nition of 
thyroid disease. � is problem is known as subclinical thyroid disease, and it’s far more com-
mon than overt thyroid disease. � ere has been some controversy among health organizations 
over whether to test for and treat subclinical thyroid disease.

� is report gives you an inside look at these and other current issues in thyroid diagnosis 
and treatment, following the latest expert recommendations and based on the most up-to-date 
medical research. As former chair of a task force that created clinical practice guidelines for 
hypothyroidism, I’m happy to share my insights on some of the key points and controversies 
surrounding the best way to manage your thyroid condition.

I am con� dent that with proper treatment, your thyroid problem can be successfully managed. 
My hope is that this report will help you work closely with your doctor to bring your thyroid 
hormone levels back to normal, so that you can go about living your life to its fullest.

Sincerely,

Je� rey R. Garber, M.D.
Medical Editor

This Harvard Health Publication was prepared exclusively for Joelle Reizes - Purchased at https://www.health.harvard.edu
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Your thyroid gland

If you’ve never been diagnosed with a thyroid prob-
lem, chances are you’re not entirely sure where your 

thyroid gland is, let alone what it does. � is small, but-
ter� y-shaped gland weighs less than an ounce. When 
functioning normally, it perches unobtrusively with 
its wings wrapped around the front of your windpipe 
(trachea), below your voice box (larynx). Its slight size 
could easily fool you into underestimating the thy-
roid’s importance to your health. Yet this gland in� u-
ences the rate at which every cell, tissue, and organ 
in your body functions, from your muscles, bones, 
and skin to your digestive tract, brain, and heart. It 
does this primarily by secreting hormones that con-
trol how fast and e�  ciently cells convert nutrients into 
energy—a chemical activity known as metabolism—
so that the cells can perform their functions (see 
“What is metabolism?” at right).

How the thyroid gland works
Just as your car engine can’t run without gasoline, your 
thyroid needs fuel to produce thyroid hormone. In the 
case of the thyroid, this fuel is iodine, which is found 
in such foods as iodized table salt, seafood, bread, and 
milk. When you eat these foods, the iodine passes into 
your bloodstream. Your thyroid then extracts it from 
your blood and uses it to make two kinds of thyroid 
hormone: thyroxine, called T4 because it contains four 
iodine atoms, and triiodothyronine, or T3, which con-
tains three iodine atoms. (� e term “thyroid hormone” 
is used collectively to refer to both types.) � e thy-
roid’s output consists primarily of T4. Organs such as 
the liver, kidneys, and brain can convert T4 to T3 by 
removing an iodine atom. In fact, only about 20% of 
your body’s T3 comes directly from the thyroid. 

As the thyroid produces thyroid hormone, it stores 
it in a vast number of microscopic follicles shaped like 
spheres. When the body needs thyroid hormone, the 
thyroid secretes it into your bloodstream in quantities 

suitable to meet the metabolic needs of your cells. � e 
hormone easily slips into cells in need and attaches to 
special receptors located in the cells’ nuclei.

To return to the car analogy, your car engine 
burns fuel, but it is you who tells it how hard to work 
by stepping on the gas pedal. � e thyroid also needs 
to be told what to do. It takes its orders from your 
pituitary gland, located at the base of your brain. No 

What is metabolism?
Metabolism is the chemical activity by which cells 
convert nutrients into energy. Thyroid hormone sets 
the pace of metabolism. During metabolism, energy is 
released from carbohydrates, proteins, fats, and other 
nutrients you eat. The metabolic process also gener-
ates heat, carbon dioxide, water, and waste products. 
Your cells use the energy to carry out essential chemical 
transformations that enable your body tissues to func-
tion properly. Metabolism affects body temperature, 
body weight, energy level, muscle strength, psychologi-
cal health, fertility, and more.

Figure 1: How common is thyroid disease?

Nearly 6% of the U.S. population has thyroid disease. Most of 
these people have an underactive thyroid (hypothyroidism). A 
much smaller portion of people have an overactive thyroid gland 
(hyperthyroidism).
Source: Third U.S. National Health and Nutrition Examination Survey (NHANES III).
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larger than a pea, the pituitary is sometimes known 
as the “master” gland, because it controls functions 
of other glands, including the thyroid. � e pituitary 
gland sends messages to your thyroid gland, telling it 
how much hormone to make. � e messages come in 
the form of thyroid-stimulating hormone (TSH; see 
Figure 2, at right). TSH levels in your bloodstream rise 
or fall depending on whether there is enough thyroid 
hormone in your system to meet your body’s needs. 
Higher levels of TSH prompt the thyroid to produce 
more hormone, until TSH comes down to a constant 
level. Conversely, low TSH levels signal the thyroid to 
slow down production.

� e pituitary gland gets its information in sev-
eral ways. It is able to read and respond directly to 
amounts of thyroid hormone circulating in the blood, 
but it also responds to thyrotropin-releasing hormone 
(TRH) from the hypothalamus, another part of the 
brain that is involved in metabolism. � is network of 
communication between the hypothalamus, pituitary, 
and thyroid glands is referred to as the hypothalamic-
pituitary-thyroid (HPT) axis.

When things go wrong
� is network of communication is highly e�  cient. 
Normally, the thyroid doles out just the right amount 
of hormone to keep your body running smoothly. 
TSH levels remain fairly constant, yet they respond to 
the slightest changes in thyroid hormone levels, and 
vice versa.

But even the best network is subject to interfer-
ence. Outside in� uences—such as disease or certain 
medicines—can disrupt communication. When this 
happens, the thyroid might not produce enough of 
its hormones. Too little thyroid hormone production 
slows down all of your body’s functions, a condition 
known as hypothyroidism or underactive thyroid. 
Your thyroid also can produce too much hormone, 
sending your systems into overdrive. � is condition is 
known as hyperthyroidism, or overactive thyroid.

When considering whether you have thyroid 
disease, your doctor will begin by addressing two 
questions: First, is the thyroid gland producing an 
abnormal amount of thyroid hormone? And second, 

is there a structural change in the thyroid, such as a 
lump (nodule) or an enlargement (goiter)? Although 
one of these characteristics does not necessarily imply 
that the other is present, many thyroid disorders have 
both (see Table 1, page 4).

Slowing down
Sometimes the thyroid can’t meet the body’s demands 
for thyroid hormone, even when TSH levels increase. 
As a result, your body slows down. You might feel cold, 
tired, and even depressed. You could gain weight, even 
though you’re eating less. � is problem occurs for any 
of several reasons.

Lack of iodine
If you’re not getting enough iodine, your thyroid can’t 
make enough hormone. It will try to respond to rising 

Figure 2: Normal thyroid function

Normally, the hypothalamus sends a signal in the form of thyro-
tropin-releasing hormone (TRH) that enables the pituitary gland to 
secrete thyroid-stimulating hormone (TSH). In response, the thyroid 
gland releases T4 and a small amount of T3. These hormones travel 
to the liver and other organs, where T4 is converted to T3 and enters 
the bloodstream. Like a heating system with a thermostat set at a 
constant temperature, a normally functioning thyroid operates at a 
steady pace without much variation.
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TSH levels by working harder. � is can cause a variety 
of symptoms (see “Signs and symptoms of hypothy-
roidism,” page 14). In some cases, the thyroid gland 
becomes enlarged and develops into a goiter, which 
looks like a protrusion or large swelling on your neck. 
At one time, immense goiters due to severe iodine 
de� ciency were common, but today they are rare in 
developed countries because of the prevalence of 
foods forti� ed with iodine.

Hashimoto’s thyroiditis
In other cases, the thyroid comes under attack by the 
body’s own immune system. Normally, substances 
called antibodies protect the body from dangerous 
bacteria and viruses. But in a condition called Hashi-
moto’s thyroiditis, antibodies mistake the thyroid 
for a foreign invader. � ese antibodies—antithyroid 
peroxidase (anti-TPO) and antithyroglobulin (anti-
Tg)—gradually destroy tissue of the thyroid gland. 
Over time, the defenseless thyroid, in� amed and 
scarred, surrenders and fails. Ailments like Hashimo-
to’s thyroiditis that result from an abnormal immune 

response are called autoimmune diseases. Hashimoto’s 
thyroiditis is also known as chronic lymphocytic thy-
roiditis. It is just one form of thyroiditis (in� amma-
tion of the thyroid) that causes hypothyroidism (see 
“What is thyroiditis?” below).

Revving up
Sometimes the thyroid keeps churning out thyroid 
hormone, even when the pituitary gland completely 
shuts down TSH production—a clear signal that your 
body has had enough. Yet the thyroid appears oblivi-

Table 1: Thyroid disorders at a glance
There are many types of thyroid disorders. In hypothyroidism, you produce too little thyroid hormone, and in hyperthyroidism, you produce too 
much. In addition, you may have structural changes in the thyroid gland, such as an enlargement (goiter) or lumps (nodules).  

DISORDER DESCRIPTION GOITER NODULES

Hashimoto’s thyroiditis Most common cause of hypothyroidism in the 
United States.

Sometimes No, but may be diffi cult to distinguish 
from nodular thyroid disease

Graves’ disease Most common cause of hyperthyroidism in the 
United States.

Usually No

Resolving thyroiditis 
(silent, postpartum, 
subacute)

Thyroid leaks excessive hormone, causing 
thyrotoxicosis followed by a period of hypothyroidism, 
before resolving on its own.

Often No

Iodine defi ciency Leading cause of hypothyroidism worldwide, but 
uncommon in non-immigrant U.S. population.

Yes May develop over a long period of 
time

Solitary toxic adenoma The goiter (enlargement) is due to an adenoma, 
a benign tumor. Causes hyperthyroidism.

Yes Yes

Simple goiter Thyroid enlargement with no known cause; 
thyroid function is normal.

Yes No

Multinodular goiter Thyroid function is normal, but can evolve into 
toxic multinodular goiter.

Yes Yes

Toxic multinodular goiter Frequent cause of hyperthyroidism in older people. Yes Yes

What is thyroiditis?
Thyroiditis is a term for any condition that causes thyroid 
infl ammation and malfunction. Hashimoto’s thyroiditis, 
the most common form of hypothyroidism in the United 
States, is caused when antibodies attack normal thyroid 
tissue. Other forms of thyroiditis are usually temporary 
and cause the thyroid to leak hormone before crashing 
into a state of hypothyroidism.
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ous to this signal and continues to pro-
duce too much, pushing metabolism 
into overdrive and speeding up your 
body’s processes. � is is called hyper-
thyroidism. If you’re hyperthyroid, your 
pulse may race and you might feel anx-
ious, nervous, or irritable. You might 
become overheated, have trouble sleep-
ing, and lose weight in spite of having a 
good appetite. As with hypothyroidism, 
you may develop a goiter. In this case, 
because your thyroid is working so 
hard overproducing thyroid hormone, 
it enlarges. A couple of conditions can lead to an over-
active thyroid.

Graves’ disease
� e most common cause of a revved-up thyroid in the 
United States is an autoimmune disease called Graves’ 
disease. Antibodies attack the thyroid, but they don’t 
destroy it. � e kinds of antibodies present in Graves’ 
disease are called TSH receptor antibodies (TRAb), 
including one kind known as thyroid-stimulating 
immunoglobulin (TSI). � ese antibodies mimic TSH, 
attaching to the TSH receptor on the thyroid gland and 
confusing the thyroid so that it produces too much of 
both T4 and T3. In addition to symptoms of hyper-
thyroidism (see “Signs and symptoms of hyperthy-
roidism,” page 30), some people with Graves’ disease 
develop Graves’ eye disease, also known as thyroid eye 
disease. Its features o� en include swollen or bulgin g 
eyes, redness, widely open eyelids, and double vision. 
In its most severe form, vision might diminish.

Thyroid nodules
A toxic multinodular goiter is to blame for hyper-
thyroidism in many people over age 60. � is condi-
tion occurs when the thyroid enlarges and develops 
nodules, which are essentially lumps of thyroid cells. 
Nodules can develop on the outer surface of the gland, 
where the doctor can feel them during an examina-
tion. But if they develop inside the gland, they may 
not be apparent to the touch. Some nodules suppress 
communication between the thyroid and the pituitary 
gland because they independently produce thyroid 

hormone and do not depend on TSH 
for instructions.

In some cases, a type of single 
nodule called a solitary toxic ade-
noma causes hyperthyroidism by 
producing thyroid hormone, regard-
less of messages from the pituitary 
gland. Single nodules can range in 
size from smaller than a pea to larger 
than a plum.

Not all nodules cause a thyroid 
hormone imbalance, though. Most 
are completely harmless and don’t 

a� ect thyroid function. � ese include � uid-containing 
nodules called cysts, as well as noncancerous growths 
called adenomas. A very small percentage of nodules 
are cancerous. Cancerous nodules do not directly 
a� ect thyroid function, and therefore do not cause an 
overactive or underactive thyroid.

Racing, then slowing down
A third category of thyroid disease, sometimes called 
resolving thyroiditis, includes three phases—an ini-
tial stage in which your body revs up, a second one 
in which it slows down again, and a third in which 
it either recovers fully or fails to recover. In the � rst 
phase, an in� amed thyroid leaks too much thyroid 
hormone into the bloodstream, causing you to initially 
develop symptoms of hyperthyroidism. However, in 
this case your thyroid is leaking, not overproducing. 

When a diseased thyroid enlarges, 
it’s known as goiter.

Thyrotoxicosis vs. hyperthyroidism: 
What’s the difference?
Although these terms are often used interchangeably, they 
have different meanings. Thyrotoxicosis, meaning “toxic 
thyroid,” is a term doctors use to describe the presence of 
too much thyroid hormone, whether it is caused by a thy-
roid that is overproducing (hyperthyroidism), by leakage 
of thyroid hormone into the bloodstream (thyroiditis), or 
by taking too much thyroid hormone medication.

Hyperthyroidism is just one cause of thyrotoxicosis, and it 
refers specifi cally to overproduction of thyroid hormone by 
the thyroid gland.
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� is phase of resolving thyroiditis is referred to as the 
thyrotoxic phase, or thyrotoxicosis (see “� yrotoxi-
cosis vs. hyperthyroidism: What’s the di� erence?” on 
page 5). Once your thyroid’s supply of the hormone 
is depleted, hormone levels fall below normal, and 
you become hypothyroid. Eventually, in most people, 
the thyroid recovers on its own in about six to eight 
months, and normal function returns. However, with 
each episode, up to 25% of those a� ected develop per-
manent hypothyroidism.

� ese temporary forms of thyroiditis o� en occur 
in people with a family history of autoimmune dis-
ease. � ey sometimes go undetected because the 
in� ammation is mild and painless. � is is the case 
with postpartum thyroiditis, the most common form 
of resolving thyroiditis, which occurs in 4% to 9% of 

new mothers during the months a� er childbirth. Dur-
ing this period, the immune system goes from being 
partially suppressed (as a result of hormonal changes 
in pregnancy) to being active, a transition that can 
trigger the disease. Silent thyroiditis is essentially the 
same as postpartum thyroiditis. � e only di� erence is 
that it is unrelated to pregnancy; it can occur in men 
or women, although it most o� en a� ects women.

Subacute thyroiditis is a painful form of temporary 
thyroiditis that is sometimes caused by a virus. Also 
known as de Quervain’s thyroiditis, subacute viral thy-
roiditis ranges in severity. A severe case has symptoms 
similar to those of the � u. You’ll have a fever, muscle 
aches and pains, and a painful, swollen thyroid gland 
that feels like a terrible sore throat. You might also 
experience symptoms of too much thyroid hormone. 
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Who gets thyroid disease?

M ost people who are diagnosed with thyroid 
disease have at least some characteristics that 

put them at higher-than-average risk. � e follow-
ing are known risk factors for hypothyroidism or 
hyperthyroidism.

Female sex
Numerous population studies over the years have 
reported that both hypothyroidism and hyperthyroid-
ism are far more prevalent in women than in men. � e 
American Association of Clinical Endocrinologists 
reports that women are � ve to eight times more likely 
than men to have thyroid disease. Researchers do not 
fully understand why women are more susceptible to 
thyroid problems, but the di� erence might be linked 
to estrogen. Some evidence suggests that this hormone 
a� ects the immune system, particularly white blood 
cells called B cells that produce antibodies. � is can 
have implications for the development of autoimmune 
diseases, including thyroid disease. One explanation 
for the development of postpartum thyroiditis is that 
during pregnancy, high levels of circulating estro-
gen sometimes suppress the function of both B cells 
and T cells—another type of cell involved in immune 
response. � e rebound of B and T cell function a� er 
childbirth appears to trigger the disease.

Evidence also suggests that estrogen is involved 
in the development of Graves’ disease. � is form 
of hyperthyroidism becomes more common a� er 
puberty, when estrogen levels rise. Estrogen’s e� ect 
on the immune system may be the reason why more 
women than men develop the condition.

Estrogen’s impact on the immune system is also 
believed to play a role in the development of other 
autoimmune diseases, which generally are more com-
mon in women. Graves’ disease and Hashimoto’s thy-
roiditis are leading causes of thyroid disease, and both 
are autoimmune disorders.

Older age
Hypothyroidism is common in people over age 60, 
and the risk of hypothyroidism increases steadily with 
age, especially among women. � ese increases coin-
cide with an increase in the antibodies that cause the 
type of hypothyroidism known as Hashimoto’s thy-
roiditis. However, diagnosing hypothyroidism in older 
adults can prove tricky. It’s important to see your doc-
tor if you notice any of the symptoms of hypothyroid-
ism that are common among older people (see “Signs 
and symptoms of hypothyroidism in an older person,” 
page 15).

Race
� e rates of autoimmune thyroid diseases di� er by 
race. A 2014 study of U.S. military personnel found 
that Graves’ disease was signi� cantly more prevalent 
in blacks and Asian/Paci� c Islanders than in whites. 
By contrast, Hashimoto’s thyroiditis was more com-
mon in whites than in the other groups. � e di� erence 
may have to do with genes or environmental expo-
sures that are unique to each population.

Thyroid disease runs in families and is more common among 
women than men.
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Family or personal history of 
autoimmune diseases
Autoimmune thyroid diseases run in families. If either 
of your parents has Hashimoto’s thyroiditis, Graves’ 
disease, or another autoimmune disorder, you and 
your children have an increased chance of developing 
one of those disorders.

Tracing family history is particularly important 
when it comes to thyroid disease, because the symp-
toms are o� en subtle. Some people discover they have 
a problem only a� er a relative is diagnosed, prompting 
them to get tested themselves. Unfortunately, a more 
common scenario is that a person lives with symp-
toms for months or years, � nally is diagnosed,  and 
then learns that a relative has long had thyroid disease. 
You are at higher risk if the disease is present in one of 
your parents rather than a second-degree relative such 
as an aunt or uncle; nevertheless, it is important to talk 
about health issues with both your close relatives and 
extended family. If a relative is diagnosed with thyroid 
disease, take the opportunity to get tested. You might 
avoid years of vague symptoms and misdiagnosis.

Keep in mind, too, that if you or a close family 
member has an autoimmune thyroid disease, you are 

also at risk for developing another autoimmune dis-
ease. � e following medical conditions tend to run 
in families with autoimmune thyroid disease. Not 
everyone with these conditions will have a thyroid 
problem, but as you are mapping out your family his-
tory or talking with your doctor, it is important to 
note these conditions:

Type 1 diabetes. � is form of diabetes (formerly 
known as juvenile-onset diabetes) is an autoimmune 
disease in which the body’s immune system attacks 
and ultimately destroys insulin-producing cells in the 
pancreas. Without insulin, your body cannot move 
glucose (sugar) e�  ciently from the bloodstream into 
cells for energy and storage. If you have a form of auto-
immune thyroid disease, your children and grandchil-
dren are statistically at greater risk for developing this 
type of diabetes. Conversely, as many as 10% of people 
with type 1 diabetes develop Hashimoto’s thyroiditis 
during their lifetimes.

Addison’s disease. � is condition—character-
ized by extreme weakness, weight loss, low blood 
pressure, gastrointestinal problems, and darkening of 
the skin—results from an autoimmune attack on the 
adrenal glands. � e attack leads to a de� ciency of the 
vital glucocorticoid hormones these glands produce. 
Addison’s is rare, but when it does occur, there is o� en 
a family history of thyroid disease.

Pernicious anemia. � is is a serious form of 
anemia that sometimes occurs in older people who 
have had Graves’ disease or Hashimoto’s disease. It 
is caused by a faulty autoimmune response that leads 
to the inability to absorb vitamin B12 normally and 
hence to a de� ciency in B12—an essential ingredient 
in the production of red blood cells.

Rheumatoid arthritis. � is autoimmune condi-
tion, which causes in� ammation of joints and tendons, 
occurs in about 2% of the general population, but in 7% 
of people with thyroid disease. Treatment for thyroid 
disease may alleviate symptoms of both conditions.

Premature gray hair. Premature gray hair may 
send you to the hair salon, but probably not the doc-
tor’s o�  ce. Yet if your hair began to turn gray before 
age 30 or if you notice patchy hair loss (alopecia 
areata), you and other members of your family might 
have a predisposition for autoimmune thyroid disease.

Risk factors for thyroid disease
You are at greater risk for thyroid disease if you

✔ are a woman

✔ are over age 60

✔  are white

✔  have a family history of an underactive or overactive 
thyroid

✔  have an autoimmune condition

✔  have family members with autoimmune conditions

✔  are pregnant or have given birth within the last 
six months

✔  are iodine defi cient or live in a country where iodine 
defi ciency is prevalent

✔  have been exposed to large amounts of radiation

✔  smoke tobacco

✔  are taking medications that contain high levels 
of iodine.
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Vitiligo. � is condition, also known as leuko-
derma, occurs more o� en in families with a history 
of thyroid disease. People with vitiligo have painless 
white patches of skin, typically around their hands, 
feet, arms, face, and lips.

Iodine defi ciency or excess
� e only signi� cant dietary contributor to thyroid dis-
ease is iodine. Too little or too much iodine can trigger 
a thyroid problem. Most people in the United States 
get at least the Recommended Dietary Allowance 
(RDA) for adults of 150 micrograms (mcg) of iodine 
(see Table 2, at right). To get this much, you need to 
consume about 2 grams of iodized salt per day, or less 
if you eat other sources of iodine, such as packaged 
breads and milk products. Two grams of salt is about 
half the daily recommended intake of salt. (Note that 
sea salt is not iodized.)

If you are pregnant or nursing, you need 250 mcg 
of iodine per day. Check to make sure that your pre-
natal vitamin contains at least 150 mcg of iodine dur-
ing pregnancy and while breastfeeding (you’ll get the 
rest from food). Not all multivitamin/multimineral for-
mulations contain enough iodine. If yours doesn’t, ask 
your doctor or midwife to recommend a supplement 
that does. Avoid kelp and other types of seaweed that 
are marketed as iodine supplements (see “Myth and 
fact: Kelp supplements,” page 10). And don’t exceed the 
recommended dose. Consuming more than 500 mcg of 
iodine daily may be harmful to fetal development.

One of the � rst signs of iodine de� ciency is the 
enlargement in the front of the throat known as a goi-
ter. As the thyroid tries to produce more thyroid hor-
mone, it gradually enlarges. Severe cases progress to  
hypothyroidism.

Severe iodine de� ciency in children leads to men-
tal retardation and abnormal growth and develop-
ment. In non-Western countries, pregnant women 
sometimes consume so little iodine that the grow-
ing fetus develops hypothyroidism. � e most seri-
ous e� ect from fetal hypothyroidism is cretinism, an 
extreme form of nervous system damage that causes 
mental retardation, stunted growth, deafness, mute-
ness, and spasticity. 

Iodine de� ciency is one of the largest public health 
problems worldwide, a� ecting some two billion peo-
ple. Generally, it isn’t a problem in the United States, 
because Americans have been consuming iodized salt 
since the 1920s, a solution developed during World 
War I to address iodine de� ciency. It was during the 
war that Army physicians noticed many recruits had 
swollen necks, particularly those who came from the 
Great Lakes region, which became known as the “Goi-
ter Belt.” More recently, iodine was added to many 
commercial breads and milk products. Despite these 
measures, researchers noted a 50% decline in iodine 
consumption between the early 1970s and early 1990s. 
� is drop may have had to do with changing eating 
habits, including the increasing consumption of spe-
cialty salts and bakery breads that don’t contain iodine. 
Yet measurements taken as part of the National Health 
and Nutrition Examination Survey (NHANES) indi-
cate that Americans still get more than enough iodine 
to meet their daily requirements. If you develop a goi-
ter and live in the United States, chances are that it is 
unrelated to iodine de� ciency.

Some foods, called goitrogens, interfere with the 
thyroid gland’s absorption of iodine, but these foods 
have to be consumed in extremely high quantities 
to pose a risk. � ey include cassava (a major plant 
source of nutrition in some parts of Africa), bamboo 
shoots, sweet potatoes, lima beans, and cruciferous 
vegetables such as kale, cabbage, cauli� ower, and 
broccoli.

Table 2:  Recommended Dietary Allowances 
for iodine

GROUP RDA

Children ages 1–8 90 mcg

Children ages 9–13 120 mcg

Adults and children ages 14 and older 150 mcg

Pregnant women 250 mcg

Breastfeeding women 250 mcg

Source: Institute of Medicine’s Food and Nutrition Board, 2002, and the 
American Thyroid Association Taskforce on Thyroid Disease During Pregnancy and 
Postpartum, 2011.
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Too much iodine can also lead to problems in 
people who are either at high risk for developing thy-
roid problems or who already have a thyroid condi-
tion. A healthy thyroid gland can control the amount 
of iodine it uses; if there is an excess of iodine, the 
gland adjusts its rate of hormone production so that 
it continues to make a normal amount of thyroid hor-
mone. If you already have an overactive thyroid, too 
much iodine will � rst prompt the gland to decrease 
thyroid hormone production. However, the gland 
can’t control how much iodine comes in. It picks up 
the extra iodine and soon begins producing too much 
thyroid hormone again. � is situation, known as an 
“escape” from the suppressive e� ect of iodine, leads to 
increased thyroid output.

If you are hypothyroid because of Hashimoto’s 
thyroiditis, don’t assume that increasing the amount 
of iodine in your diet will help. It can actually have 
the opposite e� ect. � e thyroid gland’s reaction to 
more iodine is to slow production of thyroid hor-
mone even more. � us, if you have Hashimoto’s, extra 
iodine can worsen your disease.

Pregnancy
Stable thyroid hormone levels are essential to the 
health of a pregnant woman and her baby. But thy-
roid problems can develop during pregnancy. Overt 
hypothyroidism occurs in an estimated 0.3% to 0.5% 
of pregnancies, and the subclinical form a� ects 2% 
to 3% of women during those nine months. Women 
who already have Hashimoto’s disease may become 
hypothyroid, and may therefore need to receive addi-
tional thyroid hormone. Hyperthyroidism can also 
occur. About 0.1% to 0.4% of women develop hyper-
thyroidism while pregnant. And within six months 
a� er delivery, as many as one in 11 mothers develops 
postpartum thyroiditis—in� ammation of the thyroid 
gland that leads to high thyroid hormone levels.

� yroid problems during pregnancy can lead to 
complications like miscarriage, preterm delivery, low 
birth weight, and intellectual problems in the new-
born, which is why diagnosing it is so important (see 
“Diagnosing thyroid disease during pregnancy,” page 
18). However, the question of whether all pregnant 

women should be tested for thyroid disease is contro-
versial. Proponents argue that testing thyroid levels in 
all pregnant women might not only uncover hidden 
thyroid disease, but also identify pregnant women 
who have T4 levels at the low end of the normal 
range. Because low maternal T4 may interfere with 
fetal intellectual development, studies are under way 
to determine whether treating these women might 
improve their babies’ cognitive growth.

While thyroid testing is not currently recom-
mended across the board for women who are pregnant 
or who are planning pregnancy, experts do recom-
mend targeted testing of women who are at high risk, 
including those with a history of thyroid disease or 
autoimmune disease, or a family history of autoim-
mune thyroid disease. If you or a family member has 
had a thyroid condition, ask your doctor to check your 
thyroid function levels before pregnancy or a� er you 
learn that you are pregnant. Also consider having a 
test for antithyroid peroxidase (anti-TPO) antibod-
ies, which are associated with hypothyroidism. If you 
test positive for thyroid antibodies, even if you don’t 
have overt thyroid disease, you are at increased risk 
for miscarrying or developing postpartum thyroid-
itis. Prompt treatment for thyroid disease may reduce 
these risks.

Myth and fact: Kelp supplements

Myth: Eating kelp or taking kelp supplements is a good 
way to prevent thyroid disease.

Fact: Kelp is a kind of seaweed that contains high levels 
of iodine. If you live in the United States, you do not need 
to take kelp or other iodine-containing supplements to 
prevent—or treat—thyroid disease because you almost 
certainly get enough iodine in your diet. Regularly taking 
kelp can lead to problems in thyroid function, especially 
if you have thyroid disease or you’re susceptible to it 
because of a family history. The excess iodine in kelp can 
make people with thyroiditis become hypothyroid, and 
those with multinodular goiter or Graves’ disease become 
hyperthyroid. The amount of iodine in kelp supplements 
can be as high as 250 mcg, well above the RDA of 150 
mcg for most adults. Kelp is not recommended for preg-
nant women, even if they are iodine defi cient, because 
iodine levels in kelp supplements can fl uctuate.
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Medications
Certain medications can induce thyroid disease. � ese 
are some common culprits:

Lithium, a drug used to treat bipolar disease (also 
known as manic depression), interferes with the pro-
duction of thyroid hormone and reduces the amount 
of hormone secreted into the bloodstream. Long-term 
treatment with lithium can cause goiter, subclinical 
hypothyroidism, or overt hypothyroidism. Less com-
monly, it can lead to a condition that is very similar to 
thyroiditis.

Amiodarone (Cordarone), a drug used to treat 
heart rhythm disturbances, has a high iodine content. 
It can a� ect the thyroid in di� erent ways, leading to 
hypothyroidism or thyrotoxicosis. � yrotoxicosis can 
take two forms—amiodarone-induced thyrotoxicosis 
1 (AIT1), which occurs in people with multinodular 
goiter, and the more common amiodarone-induced 
thyrotoxicosis 2 (AIT2), which is similar to other 
types of resolving thyroiditis (see “Racing, then slow-
ing down,” page 5). A related drug called dronedarone 
(Multaq) contains no iodine, but it is not as e� ective 
against heart rhythm problems as amiodarone. If you 
are taking amiodarone, be sure that your doctor is 
monitoring your thyroid function.

Interferon and interleukin are drugs used to treat 
hepatitis, multiple sclerosis, and some forms of cancer. 
An unfortunate side e� ect is thyroid damage, espe-
cially in people who already have a thyroid condition. 
Interferon alpha, used to treat individuals with hep-
atitis C, appears to have a greater impact on thyroid 
function than interferon beta, which is used to treat 
multiple sclerosis. Studies have shown that people 
with hepatitis C who are taking interferon alpha are 
more likely to develop resolving thyroiditis or Graves’ 
disease. Hypothyroidism may also develop in con-
junction with the same antithyroid antibodies seen 
in people with Hashimoto’s thyroiditis. Most cases of 
thyroid dysfunction eventually get better a� er inter-
feron alpha is stopped, but this is not always the case. 
If you need these drugs to treat hepatitis, multiple 
sclerosis, or cancer, your doctor should monitor your 
thyroid function.

Tyrosine kinase inhibitors, a class of targeted can-
cer drugs, have been linked to thyroid problems. � is 

is particularly true for the drug sunitinib (Sutent). 
Tyrosine kinase inhibitors may a� ect the thyroid in 
several ways. For example, they may reduce iodine 
uptake in the gland or increase the rate at which your 
body breaks down or uses thyroid hormone. If you 
take one of these drugs, your physician may need to 
do regular tests to check your thyroid function.

Alemtuzumab (Lemtrada) is a monoclonal anti-
body drug used to treat leukemia or multiple sclerosis. 
A number of people who’ve taken this drug have devel-
oped Graves’ disease. Alemtuzumab may contribute to 
thyroid problems by triggering the production of thy-
roid-speci� c autoantibodies. Getting checked for thy-
roid disease before taking this drug and having ongoing 
thyroid function and autoimmune antibody tests can 
reduce your likelihood of developing thyroid problems.

Many other drugs can interfere with thyroid func-
tion, too. Your doctor will probably warn you if you 
are taking a medicine that can harm your thyroid, but 
it is still important to read labels carefully. Routine use 
of medications with high levels of iodine can trigger 
either hyperthyroidism or hypothyroidism in people 
with an underlying autoimmune disorder. Pay partic-
ular attention to micrograms (mcg) versus milligrams 
(mg): 1 mg equals 1,000 mcg. � e RDA for iodine 
is 150 mcg per day, yet many medications list milli-
grams. Be sure not to confuse the two, or the mistake 
could lead to a serious overdose. If you are taking any 
iodine-containing products on a regular basis, talk to 
your doctor.

Radiation exposure
Exposure to large amounts of radiation during child-
hood can harm your thyroid. � e level of radiation 
used in routine x-rays for dental or other diagnostic 
purposes is not high enough to a� ect your thyroid 
gland. However, if you received x-ray treatments to 
the head or neck for enlarged tonsils or adenoids, an 
enlarged thymus gland, acne, or ringworm as a child 
during the 1940s or 1950s, you may be at an increased 
risk for thyroid problems, particularly the develop-
ment of nodules that might be cancerous. � e level 
of risk depends on how much radiation you were 
exposed to and for how long.
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Exposure to radiation from nuclear fallout dur-
ing childhood also increases the risk of thyroid cancer 
later in life. Studies conducted by the National Cancer 
Institute have found increased thyroid cancer rates in 
populations a� ected by the accident at the Chernobyl 
nuclear reactor in Ukraine in 1986 and atomic bomb 
testing in the United States during the 1940s, 1950s, 
and 1960s. � ree years a� er the 2011 nuclear accident 
in Fukushima, Japan, local researchers discovered 
that 57 children in the area had been diagnosed with 
thyroid cancer. However, the researchers could not 
con� rm whether the cancers were directly related to 
radiation exposure from the plant. Research shows 
that people exposed as children to radiation released 
during the 1940s and 1950s from the Hanford nuclear 
facility in eastern Washington are not at an increased 
risk for developing thyroid disease, including nodules, 
cancer, hypothyroidism, and thyroiditis.

If you believe you were exposed to either harmful 
x-rays or fallout, talk to your doctor about getting a 
thyroid evaluation.

Smoking
Smoking is a well-known risk factor for heart disease 
and cancer, but did you know that it can also a� ect 
your thyroid? Numerous studies have con� rmed an 
association between smoking and Graves’ disease in 
people who are genetically predisposed to developing 
thyroid disease.

One study found that Graves’ disease was more 
common among people who smoked, and that among 
people with Graves’ disease, those who smoked were 
more likely to develop eye complications (see “Graves’ 
eye disease,” page 40).

Women who smoke during pregnancy are more 
likely to give birth to babies with low thyroid hormone 

levels in their blood than are women who don’t smoke. 
In addition, smoking lowers the amount of iodine in 
breast milk.

Water contamination
� e e� ect of the chemical perchlorate on iodine 
absorption made headlines in 2006 when the Centers 
for Disease Control and Prevention (CDC) reported 
that some women developed thyroid disorders a� er 
consuming trace amounts of perchlorate in drink-
ing water. Perchlorate is used in the production of 
rocket fuel and � reworks and has been found in both 
municipal and well water, particularly in regions 
surrounding aerospace companies. It has also been 
detected in some foods, such as produce, wheat, 
cow’s milk, wine, beer, and multivitamins. Almost 
everyone who lives in the United States is exposed to 
some perchlorate.

When consumed in high doses, perchlorate is 
known to inhibit the thyroid’s uptake of iodine. Long 
ago, it was used in this way to treat hyperthyroidism. 
Yet the CDC report was criticized by thyroid experts 
who study the e� ects of perchlorate, because it failed 
to identify which subjects in the report were predis-
posed to thyroid disorders due to underlying or related 
autoimmune disease, which might have explained the 
result. More recent studies in pregnant women who 
were exposed to the chemical indicated no change in 
thyroid hormone levels.

Research on the subject is still under way. How-
ever, in 2011, the Environmental Protection Agency 
(EPA) decided to regulate perchlorate levels in the 
drinking supply as part of the Safe Drinking Water 
Act. According to the Agency, a level of 0.0007 mil-
ligrams of perchlorate per kilogram per day poses 
minimal risk. 
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Hypothyroidism

T hyroid hormone keeps your body working at the 
right speed. If your thyroid hormone level drops, 

cells throughout the rest of your body slow their activ-
ity (see Figure 3, below). As a result, many systems in 
your body slow down, creating a wide range of symp-
toms that include fatigue, depression, weight gain, 
constipation, and dry skin, all of which can be misin-
terpreted as signs of other problems. As a result, peo-
ple with hypothyroidism frequently don’t know they 
have it. In the Colorado � yroid Disease Prevalence 
Study, 26,000 visitors to a statewide fair in Colorado 
had their blood tested for thyroid hormone. Research-
ers found that almost 10% of these people had hypo-
thyroidism without knowing it.

A� er age 65, underactive thyroid is more com-
mon in both men and women, but it is especially 
pronounced in women (see Figure 4, page 15). One 
study of women over age 60 found that as many as 
24% had the condition. Yet the disease is probably 
least recognized in older people, because adults over 
60 are much less likely than younger people to experi-
ence the classic range of symptoms. � ey may have 
only one symptom, such as memory loss or depres-
sion, which they can easily attribute to normal aging 
or age-related conditions. Even older people who do 
experience classic symptoms, such as weight gain and 
fatigue, may mistake them for typical signs of aging.

Only blood tests can con� rm whether you are 

Figure 3: Hypothyroidism

A normal thyroid gland (left) releases the correct amount of thyroid hormone (T4 and T3). If the thyroid gland fails to release the correct 
amount (right), changes in the hypothalamus and pituitary lead to increased TSH production in an effort to increase the thyroid’s output. 
But the diseased thyroid gland continues to lag in its production of thyroid hormone, causing the body’s metabolism to slow down. In some 
cases, the thyroid may become shriveled. In others, portions of the damaged thyroid gland might enlarge, becoming a goiter.
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hypothyroid, yet thyroid tests are not routinely done 
unless your doctor believes you are at risk or have 
symptoms. � erefore, it is important to be aware of the 
symptoms and ask your doctor for a thyroid evalua-
tion if you are over 60, or if you have symptoms or risk 
factors (see “Risk factors for thyroid disease,” page 8). 
Le�  untreated, hypothyroidism can have serious con-
sequences. It increases your risk for high cholesterol, 
high blood pressure, atherosclerosis, and heart attack. 
In addition, over time you can develop a form of severe 
hypothyroidism called myxedema, in which your body 
slows to the point that it starts to shut down and you 
may go into a coma.

Once the diagnosis is made, hypothyroidism is 
very easily treated with levothyroxine sodium, a syn-
thetic version of T4. With proper treatment and rou-
tine check-ups, you can resume a normal life, usually 
free of symptoms.

Signs and symptoms
� e symptoms of hypothyroidism are quite variable, 
and two people with the same condition can have 
entirely di� erent symptoms. � e course of the dis-
ease can also vary widely. One person may become 

hypothyroid quickly over a few months, while another 
develops symptoms slowly over many years, making 
the condition even more di�  cult to detect. And while 
some cases of mild hypothyroidism will progress to 
more severe disease, others won’t. Generally speak-
ing, the lower thyroid hormone levels fall, the more 
pronounced symptoms will be. But not everyone with 
severe disease develops severe symptoms. � is is par-
ticularly true among older people.

Following are lists of both the classic symptoms of 
hypothyroidism and the symptoms typically experi-
enced by older people.

Signs and symptoms of hypothyroidism
If you notice any of these symptoms, ask your doctor 
to check your thyroid.

Fatigue. If your thyroid hormone levels are low, so 
is your energy. Utter exhaustion is perhaps the most 
characteristic symptom of hypothyroidism. Some 
people report that they want to sleep all day, even if 
they slept well the previous night.

Cold intolerance. As your cells slow down, they 
need less energy, and therefore your body produces 
less heat. You might � nd that you always want to turn 
up the heat or put on an extra layer of clothing when 
everyone around you is comfortable.

Loss of appetite. When your energy needs 
decrease, your body requires fewer calories, so your 
appetite declines.

Weight gain. It is normal for a person who is 
hypothyroid to gain weight. Even if a reduced appe-
tite causes you to eat less, you may still be taking in 
more calories than you burn because metabolism 
has slowed so much. Fluid retention can also lead to 
weight gain. However, even though a few extra pounds 
can be blamed on hypothyroidism, the condition does 
not lead to obesity.

Slow pulse. Low levels of thyroid hormone can 
slow the heart and may cause bradycardia, a rate of 
fewer than 60 beats per minute. However, you prob-
ably will not notice changes in your heart rate unless 
you take your pulse.

Enlarged thyroid gland (goiter). If hypothyroid-
ism is caused by Hashimoto’s thyroiditis or iodine 
de� ciency, your thyroid may enlarge.

Signs and symptoms of hypothyroidism
✔  Constant fatigue

✔  Cold intolerance

✔  Loss of appetite

✔  Weight gain

✔  Slow pulse

✔  Enlarged thyroid gland

✔  Depression

✔  Dry skin

✔  Brittle fi ngernails

✔  Hair loss

✔  Constipation

✔  Joint pain

✔  Heavier menstrual 
periods

✔  High cholesterol

✔  Carpal tunnel syndrome

✔  Voice changes

More common in older people

✔  High cholesterol

✔  Heart failure

✔  Bowel movement 
changes, constipation, 
or diarrhea

✔  Depression or psychosis

✔  Joint pain or general 
muscular pain

✔  Dementia

✔  Unsteadiness while 
walking
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Depression. Hypothyroidism and depres-
sion share many of the same characteristics, such as 
fatigue, loss of appetite, di�  culty concentrating, and 
weight gain. As a result, doctors sometimes assume a 
person has depression, and prescribe antidepressants, 
when the problem is really an underactive thyroid. At 
the same time, depression itself is more common in 
people with a personal or family history of hypothy-
roidism. When depression is a separate condition that 
is not caused by hypothyroidism, it will not improve 
with thyroid hormone therapy and requires additional 
treatment.

Dry skin and brittle fingernails. Your sweat 
glands provide your skin with natural moisture. But 
when your body produces less heat, you sweat less, 
and you develop dry skin. If you are hypothyroid, your 
skin may become dry and � aky. Cracked skin may 
appear on your elbows and knees. Your nails may also 
become brittle, with rough grooves.

Hair loss. Healthy hair growth depends on thy-
roid hormone. When it is in short supply, you may 
notice patches of hair loss on your scalp or body.

Constipation. As a slowed metabolic rate causes 
your digestive processes to lag, you are likely to expe-
rience signs of constipation: hard, dry stools and 
abdominal cramps.

Vague aches and pains. Many people with hypo-
thyroidism experience muscular aches and pains in 
and around the joints. � ese aches resemble the pain 
of rheumatoid arthritis.

Menstrual changes. In younger women, peri-
ods tend to become heavier and more frequent. Some 
women develop changes in ovulation that can make it 
di�  cult for them to conceive.

High cholesterol levels. An underactive thyroid 
can cause cholesterol levels to jump. � is happens 
when low levels of thyroid hormone cause the liver to 
make fewer LDL receptors—molecules that pull LDL 
(bad) cholesterol out of the blood.

Carpal tunnel syndrome. Carpal tunnel syn-
drome is an occupational hazard of people who work 
with vibrating tools or those who perform assembly-
line work in manufacturing, sewing, � nishing, clean-
ing, and meatpacking. Less commonly, this condition 
may also accompany certain diseases, including hypo-

thyroidism. If you develop carpal tunnel syndrome, 
you might feel tingling in your wrist and � ngers. � is 
feeling comes from swelling in the so�  tissues and 
ligaments that support the bones around the median 
nerve where it passes through the wrist.

Signs and symptoms of hypothyroidism 
in an older person
Some people over age 60 have few, if any, classic symp-
toms of hypothyroidism, while others experience the 
same symptoms younger people do. Still others have 
symptoms that are not typical at all, making the diag-
nosis even more di�  cult. Any of the following signs 
and symptoms can indicate hypothyroidism in an 
older person.

Unexplained high cholesterol. High cholesterol 
is sometimes the only evidence of an underactive 
thyroid in an older person. � e problem might be 
diagnosed as a cholesterol disorder rather than hypo-
thyroidism. Because this sign may stand alone, high 
cholesterol warrants a thyroid evaluation.

Heart failure. Reduced blood volume, weaker 
contractions of the heart muscle, and a slower heart 
rate—all caused by low thyroid hormone levels—may 
contribute to heart failure, a serious condition that 
results from decreased blood � ow to muscles and 
organs throughout the body. � e ine� ective pumping 
also causes blood to back up in the veins that return 

Figure 4: Hypothyroidism by age

After age 35, the percentage of people with hypothyroidism 
increases, particularly among women.
Source: Archives of Internal Medicine. Reprinted with permission.
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blood to the heart. Blood backs up all the way into the 
lungs, which causes them to become congested with 
� uid. Symptoms of heart failure include breathless-
ness, swelling in the ankles, weakness, and fatigue.

Bowel movement changes. An older person with 
hypothyroidism might have constipation because of 
decreased movement of stool through the bowels. A 
less common symptom is frequent bouts of diarrhea—a 
problem more typically associated with hyperthyroid-
ism. People with an autoimmune thyroid disease such 
as Hashimoto’s may also have celiac disease, another 
autoimmune problem that can cause diarrhea.

Joint or muscle pain. Vague joint pain is a classic 
symptom of hypothyroidism. It sometimes is the only 
symptom of hypothyroidism in an older person. Many 
people experience general muscle aches, particularly 
in large muscle groups like the legs.

Psychiatric problems. Clinical depression—com-
mon among younger people with hypothyroidism—is 
also common among older people with the condition. 
� e di� erence is that in older people it can be the only 
symptom. An older person can also develop psychosis 
with delusional behavior or hallucinations.

Dementia. Debilitating memory loss that is o� en, 
but not always, accompanied by depression or some 
kind of psychosis can also occur as a lone symptom. 
If you or a loved one is being evaluated for dementia, 
make sure a thyroid test is part of the evaluation.

Problems with balance. Hypothyroidism can 
lead to abnormalities in the cerebellum (a region at 
the back of the brain involved in motor control). � is  
may cause problems with walking in older people.

What causes hypothyroidism?
Hypothyroidism is usually caused by disease, or by 
treatment that has le�  the thyroid unable to function 
properly. Depending on the cause, sometimes hypothy-
roidism is permanent, and sometimes it is reversible.

Causes of permanent hypothyroidism
A number of conditions can cause permanent damage 
to the thyroid gland. In these cases, hypothyroidism 
cannot be cured, but it can be successfully treated with 
thyroid medication.

Autoimmune disease. � e most common cause of 
permanent hypothyroidism is Hashimoto’s thyroiditis 
(see “Slowing down,” page 3), a chronic autoimmune 
disease in which white blood cells (lymphocytes) 
make antibodies that slowly and gradually disable 
your thyroid gland. Another autoimmune condition, 
atrophic thyroiditis, can also lead to low thyroid hor-
mone production. In this case, antibodies cause the 
thyroid gland to shrink.

Surgery. People who produce too much thyroid 
hormone—those who have thyroid nodules, goiter, 
thyroid cancer, or Graves’ disease—sometimes need 
surgery to partially or entirely remove the thyroid. 
If you have your entire thyroid gland removed, you 
will become hypothyroid and will need to take thy-
roid hormone for the rest of your life. You may also 
become hypothyroid if you have only part of the gland 
removed. Sometimes, however, the remaining part of 
the gland can make enough thyroid hormone to keep 
blood levels normal.

Radiation treatment or exposure. Some peo-
ple with hyperthyroidism are treated with radioac-

Hypothyroidism and your heart

Hypothyroidism can raise your risk of heart and circulation 
problems by increasing levels of unhealthy cholesterol and 
impairing your heart’s pumping ability. Following are some 
of the problems that can develop if the condition is not 
treated.

• Slow heart rate. An inadequate level of thyroid 
hormone can cause your heart to slow down to a less 
than optimal rate.

• Hardening of the arteries (atherosclerosis). An 
underactive thyroid can cause levels of LDL (bad) choles-
terol to jump. Elevated cholesterol may build up in the 
arteries, leading to narrowed and hardened arteries, a 
precursor to heart disease and stroke.

• High blood pressure. Hypothyroidism makes arteries 
more constricted and less elastic, increasing the pressure 
needed to circulate blood around the body. High blood 
pressure is one of the leading risk factors for stroke.

• Diminished pumping ability. The combination of 
reduced blood volume, weaker muscle contractions, and 
a slower heart rate means that the heart can’t pump as 
well as it should. This can reduce blood fl ow to the skin, 
kidneys, brain, and other vital tissues.
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tive iodine instead of surgery to destroy part or all 
of the thyroid gland. � is treatment most o� en leads 
to hypothyroidism. � ose with Hodgkin’s disease, 
lymphoma, or cancers of the head and neck who are 
treated with external beam radiation can also lose part 
or all of their thyroid function.

Disorders of the pituitary gland. � e pituitary 
gland, which sends thyroid-stimulating hormone 
(TSH) into the bloodstream to tell the thyroid how 
much hormone to produce, can also have problems 
that cause it to slow down or cease production of TSH. 
� is, in turn, prompts the thyroid to underproduce. 
Damage to the pituitary gland can be caused by a 
tumor, radiation, or surgery.

Congenital hypothyroidism. Sometimes a baby is 
born without a thyroid gland, or with one that is par-
tially formed, in the wrong place, or malfunctioning.

Causes of temporary hypothyroidism
The following causes of hypothyroidism may be 
reversible.

Thyroiditis. � yroiditis, in� ammation of the thy-
roid gland caused by an autoimmune attack or virus, 
leads to a temporary period of thyrotoxicosis (excess 

thyroid hormone) followed by a period of hypothy-
roidism. Compared with Hashimoto’s thyroiditis, 
which is a long-term form of thyroid in� ammation, 
conditions like postpartum thyroiditis, silent thyroid-
itis, and subacute thyroiditis are relatively short-lived 
(see “Racing, then slowing down,” page 5).

Medications. Medicines such as amiodarone, 
lithium, interferon alpha, interleukin, and tyrosine 
kinase inhibitors can trigger hypothyroidism, partic-
ularly in people who have a genetic tendency toward 
autoimmune thyroid disease (see “Medications,” 
page 11).

Too much iodine. Taking too much iodine, either 
through diet or in supplement form, is unlikely to 
cause a problem, but it can cause hypothyroidism in 
people who are at risk for autoimmune disease, or it 
can make existing hypothyroidism worse (see “Iodine 
de� ciency or excess,” page 9).

Too little iodine. Iodine de� ciency causes hypo-
thyroidism that can be corrected by increasing iodine 
intake. De� ciency is uncommon in the developed 
world, but severe de� ciency can cause permanent 
damage. In children, it can lead to growth problems 
and mental retardation.

LITA’S STORY: Vague symptoms can be misdiagnosed
When you have unclear symptoms, pushing for a fi rm diagnosis is important, 
especially if you’re over age 60. Lita’s health care team thought her symptoms 
were “all in her head,” until they discovered the underlying medical conditions 
that were to blame.

One summer, I went to a friend’s 
house on Cape Cod. I was just so 

foggy and tired, I thought I had to be 
coming down with the fl u. I think that 
was the fi rst sign. Then the fatigue got 
worse. I began to feel bad, like a fl ower 
that needed watering. I just had no en-
ergy, lost all of my appetite, and slowly 
kept getting worse and worse. The most 
troublesome part was that I couldn’t 
eat. It was like there was a lock on my 
stomach. I got down to 90 pounds.

Back home, I began suffering from 
debilitating depression. Friends urged 
me to seek help, so I went to several 

doctors and underwent a number of 
medical tests, but the results were 
inconclusive. The doctors thought the 
problem was all in my head. Mean-
while, I was going down the drain, and 
fast. It was only when I was waiting to 
be checked into an inpatient psychiatric 
facility for depression that the intake 
health care personnel noted my dark-
ened skin (a medical condition called 
hyperpigmentation). They did blood 
tests, which showed that my sodium 
was dangerously low. That, combined  
with the hyperpigmentation, led to a 
diagnosis of Addison’s disease. They ad-
mitted me to the ICU. I thought, “At last 

they’re taking my symptoms seriously.” 
I was also diagnosed with hypothyroid-
ism—specifi cally, Hashimoto’s thyroid-
itis—and pernicious anemia.*

Little by little I got my strength back 
and I was myself again. I now take 
thyroxine for my thyroid disorder, hydro-
cortisone for the Addison’s disease, and 
vitamin B12 for my pernicious anemia. 
Today, I’m symptom-free. I’m 84 years 
old, and I play doubles tennis twice a 
week and go to the gym on the other 
days. I consider myself to be in very 
good health.

*Editor’s note: Addison’s disease and pernicious 
anemia are both autoimmune disorders that some-
times occur in conjunction with certain types of 
thyroid disease; see “Family or personal history of 
autoimmune diseases,” page 8.
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Diagnosing hypothyroidism
When should you have a thyroid test? Doctors con-
tinue to debate this question. � e U.S. Preventive 
Services Task Force (USPSTF) doesn’t recommend 
routine testing, because it doesn’t consider widespread 
testing to be cost-e� ective for large groups of people 
without symptoms. However, other organizations 
o� er di� erent advice:
• � e American Association of Clinical Endocri-

nologists (AACE) and American � yroid Associa-
tion (ATA) advise that doctors consider screening 
adults over age 60, particularly women.

• � e American Academy of Family Physicians 
(AAFP) says testing should be considered in peo-
ple older than 60, regardless of gender. 

While there is no consensus on general testing for 
hypothyroidism, most experts agree on the value of 

targeting certain groups of people for more rigorous 
evaluation. � ese include people who have
• an autoimmune disease such as type 1 diabetes
• pernicious anemia
• a parent or sibling with autoimmune thyroid 

disease
• a history of radiation therapy to the neck, such 

as radioactive iodine treatment for hyperthyroid-
ism or external beam radiation for head and neck 
cancer

• past thyroid surgery or thyroid problems
• an abnormal thyroid exam
• a history of taking amiodarone or lithium.

Also ask about being tested if you are pregnant 
or planning a pregnancy, particularly if you have had 
a miscarriage (see Table 3, below). An undiagnosed 
thyroid condition—even a mild one—can have a sig-

Table 3: Diagnosing thyroid disease during pregnancy

Pregnancy can trigger thyroid disease in those who are at 
risk because of a family history of thyroid problems. It is not 
always easy to detect thyroid problems during this time, 
since surges of estrogen and the pregnancy hormone hCG, 
particularly in the fi rst trimester, can throw off thyroid func-
tion blood test results. But it’s important to diagnose thyroid 
disease during pregnancy, because untreated hypothyroidism 
increases the risk of miscarriage, early delivery, and other 
problems (see “Pregnancy,” page 10). Ask your doctor about 
testing for thyroid issues.

Signs and symptoms 
Symptoms of hypothyroidism can be tough to decipher during 
this time because they can mimic those of pregnancy. Emo-
tional changes, fl uid retention, fatigue, appetite loss, muscle 
cramps, and weight gain are symptoms common to both.

One way to zero in on hypothyroidism is to look for signs and 
symptoms unique to this condition, such as cold intolerance, 
delayed refl exes, dry skin, high blood pressure, and a slow 
pulse. For hyperthyroidism, distinguishing signs and symp-
toms include eye problems, hand tremors, fast pulse, hyper-
tension, and weight loss.

Interpreting test results
Testing can also help determine if you have a thyroid problem. 
It is normal for TSH levels to fall during pregnancy. The biggest 
drop occurs during the fi rst trimester. The hormone gradu-
ally increases during the second and third trimesters, but it 
remains generally lower than in women who are not pregnant.

The American Thyroid Association has developed trimester-
specifi c normal ranges for TSH, with treatment recommenda-
tions, as shown below. Your doctor or midwife will likely test 
your TSH levels every four weeks during the fi rst half of your 
pregnancy, and periodically thereafter. In addition to measur-
ing TSH, thyroid experts recommend that doctors measure 
total T4 rather than free T4 to get a true picture of thyroid 
function during pregnancy (see “Blood tests,” page 19).

TRIMESTER NORMAL TSH BLOOD TEST RESULT

First trimester 0.1–2.5 mIU/L 

Second trimester 0.2–3.0 mIU/L

Third trimester 0.3–3.0 mIU/L

Treating thyroid problems during pregnancy 
The most recent guidelines make the following 
recommendations for women who are pregnant or planning to 
become pregnant, or who have a history of miscarriage:

•  If TSH levels are above 2.5 milli-international units per liter 
(mIU/L), treatment with levothyroxine is an option.

•  If anti-TPO antibodies are present, treatment with 
levothyroxine is an option.

•  If both TSH levels are above 2.5 and anti-TPO antibodies are 
present, treatment is recommended.

Source: Guidelines of the American Thyroid Association for the Diagnosis and 
Management of Thyroid Disease During Pregnancy and Postpartum, 2011.
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ni� cant impact on your health and the health of your 
baby.

A test that measures TSH levels in your blood 
is the best indicator of a thyroid problem. But your 
doctor will also want to perform a physical examina-
tion and may run other blood tests if your TSH test is 
abnormal. Here is what you can expect during a thy-
roid evaluation.

Physical examination
During an exam, your doctor assesses the size of your 
thyroid by feeling around your neck area. He or she 
checks for any physical signs of hypothyroidism, such as 
coarse hair or hair loss, dry or yellowish skin, and a pale 
or pu� y appearance. � e doctor might also check your 
re� exes to see if they are delayed. Your weight, choles-
terol levels, and blood pressure should also be checked.

Blood tests
Several laboratory tests can provide clues to thyroid 
function (see Table 4, below).

TSH test. First, your doctor will look at thyroid-
stimulating hormone (TSH), which your pituitary 

gland releases to control how much hormone the 
thyroid makes. � e TSH test is the single best test 
to determine if you have thyroid disease (unless you 
have an unusual disorder of the pituitary gland that 
interferes with normal TSH production). � e nor-
mal range of TSH in the bloodstream is between 0.45 
and 4.12 milli-international units per liter (mIU/L), 
according to the third U.S. National Health and Nutri-
tion Examination Survey of people 12 years of age or 
older (NHANES III).

When the level of TSH circulating in your blood-
stream is within the normal range, you are euthyroid 
(a medical term that describes normal thyroid func-
tion). If your TSH level is high, your pituitary gland 
is sending a signal that the thyroid is not producing 
enough of its hormone, and you are hypothyroid. If 
your TSH level is low, you have too much thyroid hor-
mone, and you are hyperthyroid.

T4 tests. � e thyroid hormone thyroxine, or 
T4, circulates in two forms—bound and free. Once 
released by the thyroid, most T4 is “bound” to protec-
tive binding proteins and is not readily available for 
use by your cells. A very small percentage (well under 

Table 4: Thyroid blood test results
A combination of tests can determine whether you have a thyroid problem. The following ranges are considered normal. 
High and low measurements are readings that fall outside these ranges.
•  For free T4, the normal range is between 0.8 and 2.0 ng/dL.
•  For free T3, different labs calculate the normal range differently.
•  For TSH, the normal range is considered to be between 0.45 and 4.12 milli-international units per liter (mIU/L) 

(but see “The TSH result: Should the normal range be lower?” on page 25).

The fi ndings below apply to people who are not yet taking thyroid medications, since the appropriate drugs should bring levels 
into the normal range.

CONDITION TSH LEVEL FREE T4 LEVEL FREE T3 LEVEL

Hypothyroidism High Low Not useful

Hyperthyroidism Low High High

Central (also known as secondary) hypothyroidism, 
indicating a pituitary disorder

Low Low Not useful

Central (also known as secondary) hyperthyroidism, 
indicating a rare pituitary abnormality producing TSH

High High High

Subclinical (mild) hypothyroidism High Within normal range Not useful

Subclinical (mild) hyperthyroidism Low Within normal range Within normal range

Sources: Subclinical Thyroid Disease: Scientifi c Review and Guidelines for Diagnosis and Management (Consensus Panel Recommendation).
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1%) of the circulating T4 is not bound to proteins. It 
is “free” and available for immediate use by your cells. 
Enough free T4 must be present to keep up with the 
demands of your cells.

In combination, the TSH test and the free T4 test 
give a precise account of how well your thyroid gland 
is functioning and help determine the cause of the 
problem (see Table 4, page 19). For example, if you 
have elevated TSH and low free T4, you have primary 
hypothyroidism, meaning the problem is in the thy-
roid. If you have low TSH and low free T4, you have 
central or secondary hypothyroidism, meaning the 
problem lies outside the thyroid in a faulty pituitary 
gland or hypothalamus. If you have high TSH and 
normal free T4, you have mild (subclinical) hypothy-
roidism, which may or may not cause symptoms.

� e total T4 test establishes how much bound plus 
free T4 is circulating in the body. It has largely been 
replaced by the free T4 test, which is a more accurate 
representation of thyroid function.

T3 tests. � e thyroid produces a small amount 
of triiodothyronine (T3), and the liver also converts 
T4 into T3. Just as with T4, T3 can be bound or free. 
Most T3 circulates in the blood bound to proteins. A 
much smaller percentage circulates freely. � e total 
T3 test measures both bound and unbound T3. � e 
free T3 test measures only free T3. � e AACE does 
not recommend either of these tests for diagnosing 
hypothyroidism.

Another T3 test, the T3 resin uptake test, mea-
sures the amount of thyroid hormone–binding pro-

tein sites in your blood. � e results of this test can be 
combined with a total T4 test to calculate a free T4 
index, which is an estimate of free T4. However, these 
tests are not o� en used today because of the time and 
expense involved.

Thyroid antibody tests. If your TSH and free T4 
tests reveal that you are hypothyroid, your doctor may 
want to test for the presence of anti-TPO antibodies, 
which would indicate you have Hashimoto’s thyroid-
itis. If you have mild hypothyroidism, this test is some-
times used to determine if you are at a higher risk for 
developing overt hypothyroidism, and it could in� u-
ence your doctor’s decision about whether you should 
be treated. � is test is also recommended if you are 
planning a pregnancy and have a history of infertility 
or miscarriage, either of which may be caused by mild 
thyroid disease.

Treating hypothyroidism
If you’ve been diagnosed with hypothyroidism, a sigh 
of relief may be warranted—your symptoms have been 
explained, and treatment is usually a simple matter of 
taking the correct amount of thyroid medication.

� e goal of thyroid hormone replacement is to 
closely replicate normal thyroid function. Pure syn-
thetic T4, called levothyroxine sodium, works in the 
same way your own thyroid hormone would normally 
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The doctor can often feel an enlarged thyroid, or goiter, during a 
routine exam of the neck.

Treating the “oldest old”

Hypothyroidism is more common with age, but treat-
ing the “oldest old”—those ages 85 and older—may 
have limited benefi t. One study found that people in this 
age group who had hypothyroidism did not experience 
problems linked to the condition, and even had a longer 
life span. Subsequent research looked at normal thyroid 
hormone ranges in older people, but did not produce 
enough evidence to confi rm whether there is any advan-
tage to treating the elderly—particularly those with mild 
hypothyroidism. That evidence can only come from a well-
designed study in which people are randomly assigned to 
two groups—one receiving treatment and the other tak-
ing a placebo. If you notice any symptoms of hypothyroid-
ism common to older people (see “Signs and symptoms 
of hypothyroidism in an older person,” page 15), see your 
doctor to discuss your options.
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work. If your condition is permanent, you must take 
medication for life, which some say is a small sacri� ce, 
considering the dramatic improvement they expe-
rience once their hormone levels return to normal. 
With just one dose per day, you can get your disease 
in check and go on with your life. If you have a goiter 
from Hashimoto’s thyroiditis, thyroid hormone may 
help shrink the goiter or prevent it from growing.

You don’t need to follow a special diet or modify 
your lifestyle in any way. Since synthetic thyroid hor-
mone is replacing a hormone that naturally occurs in 
your body, side e� ects are rare. � e only side e� ect 
that can occur is if you have too much of the hor-
mone in your system. Allergic reactions are also rare 
and may be related to dyes used in the pills (see “Side 
e� ects of thyroid medication,” at right).

If your TSH level is above 10 mIU/L, you will gen-
erally get treated with thyroid medicine. What’s less 
certain is how to proceed when your TSH levels are 
between 4.5 and 10 mIU/L. � ere is evidence that 
getting treated for subclinical hypothyroidism may 
improve your heart risks (see “Hypothyroidism and 
your heart,” page 16). Your doctor might also rec-
ommend treatment if you have symptoms of hypo-
thyroidism, a positive anti-TPO test, existing heart 
disease, or risk factors for heart disease.

� ere are no data to con� rm a bene� t of treating 
people with levels between 2.5 and 4.5 mIU/L, with 
the exception of pregnant women, who are at risk for 
miscarriage and stillbirth. Talk to your doctor if you fall 
within this range to determine the best course of action.

Most people who are diagnosed with a thyroid 
problem can be treated by their primary care physi-
cian. However, in certain situations, the AACE rec-
ommends seeing a clinical endocrinologist, a doctor 
who specializes in treating the glands and hormones 
in your body, known collectively as the endocrine sys-
tem. You may also be referred to a thyroidologist, an 
endocrinologist who specializes in thyroid diseases 
(see “Working with your doctor,” page 42). You will 
probably be referred to a specialist if you
• are pregnant or are planning to get pregnant
• have heart disease
• have a goiter, nodule, or other thyroid structural 

abnormality

• have a coexisting disease
• have had no success with treatment
• are younger than 18 years old.

Determining your dose
Your initial dose is carefully selected based on your 
weight, age, gender, and other medical conditions. A 
general guideline is 0.8 mcg for every pound of weight 
(or 1.6 mcg for every kilogram of weight). You will 
receive a lower dose (25–50 mcg total) if you have 
mild hypothyroidism.

Young and middle-aged people may start at a full 
dose. However, older people are generally started at 
a lower dose, because of a higher risk of underlying 
heart disease. Replacing the hormone too quickly 

Side effects of thyroid medication
You may experience side effects from thyroid hormone 
medication if you take more than your body needs.

Heart problems. Too much thyroid medicine could lead to 
thyrotoxicosis and put additional demands on your heart. 
Side effects may be particularly serious in people with un-
derlying heart problems. Contact your doctor immediately 
if you experience any of the following symptoms:
• chest pain
• irregular heartbeat
• trouble breathing
• symptoms of hyperthyroidism.

Osteoporosis. If you have too much thyroid hormone in 
your system, you are also more likely to develop osteopo-
rosis, a disease that weakens bones and leaves them more 
susceptible to fractures. Excess thyroid hormone abnor-
mally speeds up the activity of cells called osteoclasts, 
which break down bone. To prevent this side effect, have 
your thyroid hormone levels routinely monitored and, if 
they are high, talk with your doctor about scaling back on 
your thyroid medicine. Also take other measures to prevent 
osteoporosis—such as exercising and getting adequate 
amounts of calcium and vitamin D.

Allergic reactions. If you are allergic to dyes used to 
color-code thyroid medication, your doctor can change 
the product to a type of pill that doesn’t contain the 
ingredient that triggers your allergy. For example, the 100 
mcg pill is often yellow; if the yellow dye causes you to 
have a reaction, you can instead take two 50 mcg pills, 
which are white, with no dye.
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may put stress on the heart or central nervous system. 
Starting at a lower medication dose and increasing 
gradually gives the heart and central nervous system 
time to adjust to a faster metabolic pace. For instance, 
your doctor may start you with 12.5 to 25 mcg of syn-
thetic T4 (levothyroxine sodium) per day and increase 
the dose every four to eight weeks until laboratory 
tests show that your TSH and T4 levels are within the 
normal range. Doctors will prescribe an even more 
gradual dosing schedule for certain patients who expe-
rience symptoms of heart failure, angina, or anxiety.

� e dose is also based on the severity of your 
hypothyroidism. Someone with autoimmune-induced 
hypothyroidism whose thyroid is still producing some 

hormone may require only partial hormone replace-
ment. But a person whose thyroid has been removed 
requires total hormone replacement, which typically 
means a higher dose.

Another important factor in determining the dose 
is whether you are on any medication that may inter-
fere with the absorption or metabolism of your thy-
roid medication. If you are on estrogen therapy, birth 
control pills, or certain antidepressants, you may need 
a higher dose (see “Drugs and foods that interact with 
thyroid medications,” below). So it’s important to tell 
your doctor which other medications you take, or 
if you begin to take another medication once you’re 
already on thyroid pills.

Drugs and foods that interact with thyroid medications
The following medicines, supplements, and foods can infl uence the effectiveness of thyroid medicines by interfering with their 
absorption, metabolism, or ability to bind to transport proteins.

Cancer therapies
• asparaginase
• bexarotene*
• fl uorouracil
• interferon*
• interleukin*
• ipilimumab*
• sunitinib*
• tamoxifen
• thalidomide and lenalidomide
• tyrosine kinase inhibitors (sunitinib, 

sorafenib)*

Cardiovascular therapies
• amiodarone*
• furosemide
• heparin
• oral anticoagulants

Cholesterol therapies
• bile acid sequestrants, including 

cholestyramine,* clofi brate, and 
colestipol*

• slow-release niacin

Gastrointestinal therapies
• aluminum hydroxide antacids
• cation-exchange resins
• charcoal

• proton-pump inhibitors
• sucralfate

Hormonal therapies
• androgens/anabolic steroids
• dopaminergic drugs including bro-

mocriptine and cabergoline
• estrogens
• glucocorticoids such as prednisone
• growth hormone
• metoclopramide
• raloxifene

Neurologic/psychiatric therapies
• anticonvulsants including phenytoin,* 

phenobarbital,* and carbamazepine*
• lithium*
• sertraline*
• other antidepressants and antipsy-

chotic agents, including clomip-
ramine and quetiapine

Nutritional supplements
• calcium carbonate
• ferrous sulfate (iron)
• iodine* (including kelp 

supplements)
• multivitamins (presumably because 

of iron and calcium content)

Foods
• espresso coffee
• grapefruit
• high-fi ber diet
• soy

Other medicines
• antituberculous drugs (rifampicin, 

ethionamide)
• bisphosphonates taken orally, such 

as alendronate
• ciprofl oxacin
• methadone
• nonsteroidal anti-infl ammatory 

drugs such as meclofenamic acid, 
mefenamic acid, phenylbutazone

• orlistat
• orphenadrine
• propranolol
• radiographic agents (such as 

contrast agents containing iodine)*
• salicylates (high doses of aspirin 

and salsalate)
• sulfonamides (acetazolamide, 

sulfi soxazole)
• sulfonylureas
*These drugs can have a major impact on thyroid 
treatment.
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� ink of your initial dose as an estimate of your 
need. � ere is likely to be a bit of trial and error, 
because your thyroid hormone needs are very precise, 
and you probably will need adjustments until your 
TSH level is within the normal range. Your doctor 
may begin with a low dose because too much thyroid 
hormone may cause symptoms of hyperthyroidism, 
such as nervousness, anxiety, or a racing heart. If you 
experience any of these symptoms, contact your doc-
tor immediately.

Once the initial dose has been decided, remember 
that it may take several weeks before you experience 
any changes in your system. T4 is a slow-acting hor-
mone, and you are not likely to feel its e� ects imme-
diately. Generally, your doctor will want to check your 
TSH level four to eight weeks a� er you begin taking 
your medication. If, at that point, your TSH level still 
is not within the normal range, the doctor will adjust 
the dose, repeating this process until your TSH level is 
normal and your symptoms have improved. Once the 
appropriate dose has been established, you will have a 
TSH test every six to 12 months.

Whether there is any value in testing T3 levels 
remains a subject of some debate. Experts don’t cur-
rently recommend testing total or free T3 level to deter-
mine whether treatment is working, because it may not 
appropriately re� ect the conversion of T4 to T3 in the 
di� erent organs and cells throughout your body. 

The importance of sticking with your brand
All brand-name thyroid hormone replacement drugs 
on the market have had to undergo potency testing in 
order to obtain FDA approval, and all of them are con-
sidered equally good. However, problems can occur 
when you switch brands. Each brand is manufac-
tured slightly di� erently. � ey all have the same active 
ingredient, levothyroxine sodium, but the inactive 
ingredients may vary. � ese small di� erences can have 
a signi� cant impact on the drug’s bioavailability—that 
is, how much T4 your body absorbs. 

Because your body’s needs are so precise, even 
slight changes in amounts of T4 absorbed may a� ect 
your overall health. For instance, 100 mcg of one 
brand may keep your thyroid hormone levels normal. 
But if you switch to 100 mcg of a new brand, the dif-

ference in bioavailability could cause you to go into 
a high thyrotoxic range or a low range that makes 
you hypothyroid. Such high and low ranges can have 
an e� ect on your heart or bones, or on a pregnancy. 
Switching brands is therefore not recommended (see 
“Lessons from the Levoxyl recall,” below).

Generic formulations of levothyroxine sodium are 
also not recommended. A pharmacy may dispense 
di� erent generic drugs based on what it has in stock, 
the cost of the medicines, and the formulation’s avail-
ability. � is leads to inconsistent bioavailability of 
levothyroxine sodium that may throw o�  your TSH 
and T4 levels. � e Endocrine Society, ATA, and AACE 
recommend that you choose a brand and stay with it 
inde� nitely. 

If your insurance plan covers only generic drugs, 
ask your doctor to contact your pharmacy and make 
sure that you receive the same brand of generic levo-
thyroxine he or she has prescribed, every time you 
� ll the prescription. Another potential solution is to 
learn the name of the manufacturer of the generic ver-
sion you use. You can ask the pharmacist, or check the 
markings on the pill itself and look up the manufac-
turer online. � en, ask your pharmacist to provide 
pills from the same manufacturer each time. You may 

Lessons from the Levoxyl recall

In 2013, a drug recall highlighted the potential issues 
that can occur from switching thyroid drugs. The prob-
lem started when an unusual odor was noted in 100- and 
1,000-tablet bottles of levothyroxine sodium tablets 
(Levoxyl). Pfi zer, the drug’s manufacturer, switched to a 
previous formulation of the drug, but some batches were 
found to have lower than normal potency. As a result, the 
company decided to recall all strengths of Levoxyl, mak-
ing the medicine unavailable and leading to a nationwide 
shortage.

Many people were forced to switch thyroid drugs. And 
even though the medicines they changed to were supposed 
to have almost identical potency to Levoxyl, a number of 
people reported side effects like hair loss and hives after 
making the change. Levoxyl returned to the market in early 
2014, but some experts wondered whether, given the time 
involved in getting the dose exactly right and the potential 
for side effects, doctors would go through the trouble of 
switching their patients back.
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need to check with several pharmacies to � nd one that 
is willing to work with you.

If you must switch drugs, your doctor should mea-
sure your TSH level a� er four to eight weeks to make 
sure it is staying consistent, and make any necessary 
adjustments to your dosage if it has changed.

Color codes and dosages
Levothyroxine sodium pills are available in a wide 
range of doses, typically from 25 mcg to 300 mcg. 
Many preparations use color codes to di� erentiate 
between doses. � e purpose of this practice is to help 
consumers. It may be easier to remember that you are 
taking the yellow pill than it is to remember that you 
are taking 100 mcg. But you really cannot rely on color 
alone when ordering a prescription. 

Also be aware that your prescription label may 
refer to your dosage in milligrams rather than micro-
grams. � ere are 1,000 micrograms in a milligram, so 
0.137 mg is the same as 137 mcg.

Taking your medication
Taking a daily levothyroxine sodium tablet can stabi-
lize levels of thyroid hormone in your bloodstream, 
but you need to be consistent (see “Same/Same/Same,” 
above). It’s best to take your medicine on an empty 
stomach—either � rst thing in the morning, 30 to 60 
minutes before breakfast, or at bedtime, four hours 

a� er dinner. If that regimen doesn’t work for you, � nd 
a time that does work, and take your pill at the same 
time every day. If you forget one day, it is usually best 
to take the missed dose as soon as you remember. One 
good way to avoid skipping a dose is to use a daily pill 
organizer.

When it comes to timing, you should also note 
that certain drugs, such as iron or calcium supple-
ments, antacids, and cholesterol-lowering medica-
tions, can interfere with the absorption of T4 (see 
“Drugs and foods that interact with thyroid medi-
cations,” page 22). Tell your doctor about any other 
drugs or supplements you use. You may need to take 
your thyroid tablet several hours before or a� er these 
drugs or supplements.

Store your thyroid medication away from heat, 
moisture, and light. Levothyroxine tablets may dete-
riorate with improper storage.

Thyroid hormone from animals
Before the development of synthetic T4 tablets in the 
1960s, people with thyroid conditions were treated 
with extracts of thyroid glands from sheep. � e ani-
mal thyroid was dried and powdered so that it could 
be taken in pill form, a preparation known as des-
iccated thyroid. Today, synthetic T4 (levothyroxine 
sodium) is the preferred choice among most doc-
tors because it provides stable levels of the hormone 
and is well absorbed. However, some doctors in the 
United States continue to prescribe desiccated thy-
roid, which is currently made mostly from pig thy-
roid gland and is available through some pharmacies 
and online. 

Proponents value desiccated thyroid as a natural 
alternative to synthetic hormone products, and some 
people report that they feel better using desiccated 
thyroid hormone than they do using synthetic T4. In 
a 2013 study, although desiccated thyroid hormone 
performed no better than synthetic T4 at improving 
symptoms and cognitive function test scores, nearly 
49% of the participants said they preferred the des-
iccated product. By comparison, only 18% preferred 
synthetic T4. � ose who liked the desiccated thyroid 
hormone better lost more weight and noted greater 
improvements in their general well-being.

Same/Same/Same
The importance of taking the right thyroid drug in pre-
cisely the right way can’t be overstressed. Even slight 
variations to your drug, dose, or routine can have a big 
impact on your thyroid hormone levels and can contribute 
to unwanted side effects.

To highlight this issue and ensure that people with 
thyroid disease consistently take the correct medicine, the 
American College of Endocrinology has launched a cam-
paign called Same/Same/Same. The organization encour-
ages everyone to take the same dosage of the same medi-
cine at the same time every day. To make sure your doctor 
and pharmacist give you the right medicine every time 
you refi ll your prescription, visit the MyPillCheck section 
of www.thyroidawareness.comwww.thyroidawareness.com for a searchable gallery of 
every thyroid hormone pill on the market.
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But there are a number of problems with desic-
cated thyroid tablets. Unlike synthetic T4 tablets, des-
iccated thyroid contains both T3 and T4. T3 is the 
more active of the two hormones, and its presence in 
these tablets may help explain why some people have 
more energy on the desiccated product. But since the 
body continues to convert T4 to T3, you can tempo-
rarily end up with too much T3, leading to toxicity or 
symptoms of hyperthyroidism. Compounding this 
problem, the potency of desiccated thyroid can vary 
from one batch to another depending on environmen-
tal in� uences, such as the animal’s diet. Moreover, pills 
made from animal thyroid are not puri� ed. � ey con-
tain hormones and proteins that don’t normally exist 
outside the thyroid gland. And many more people 
develop allergic reactions to the animal proteins than 
to synthetic T4.

For these and other reasons, the AACE does not 
recommend using desiccated thyroid hormone.

Synthetic T4/T3 combinations
If you still have symptoms a� er being treated with 
pure T4, another option for some people is to take a 
combination of synthetic T4 and synthetic T3. Syn-
thetic T3 (liothyronine sodium) is sold under the 

trade name Cytomel, as well as in generic versions. It 
is not recommended as a therapy on its own, because 
of its potential to lead to thyrotoxicosis. However, it 
can be taken in combination with T4. In a number of 
studies, people have reported feeling better when they 
took the combination—although there was little dif-
ference in physical endpoints such as heart rate, cho-
lesterol levels, and circulating levels of T4.

While combination therapy may prove bene� cial 
in certain people, it also may carry risks, because of 
the potency and short life of T3. Taking T4 and T3 
together may produce a rapid spike in T3, followed 
by a rapid drop. So, soon a� er you take it, your body 
receives a surge of excess thyroid hormone that may 
cause some temporary hyperthyroid symptoms.

Purchasing combination thyroid medication from 
a compounding pharmacy can lead to additional risks. 
In 2011, Royal Palm Specialty Pharmacy in Webster, 
Mass., mistakenly gave a teenage boy thyroid medi-
cine that was 1,000 times too strong—10,000 mcg 
instead of the 10 mcg he was prescribed. It was a dan-
gerous mistake that landed the teen in the emergency 
room with serious heart problems.

An extended-release T3 formulation may in the 
future help keep T3 levels stable. But for now, experts 

The TSH result: Should the normal range be lower?

Some medical test results are clear-cut. Take the strep 
throat test. Doctors can easily see whether Streptococ-

cus bacteria are present (a positive result) or not (a negative 
result). With a TSH test, the result is a number that falls on a 
continuum, with boundaries set around what is considered 
normal, high, and low (see Table 4, page 19). But these levels 
are not carved in stone, and thyroid specialists continue to 
debate the boundary between normal and hypothyroid.

Over the past decade, organizations have lobbied to lower 
the upper limit of the normal range to 3 mIU/L, or even 2.5 
mIU/L. These recommendations were based on compel-
ling data showing that people with TSH levels between 2.5 
and 4.5 mIU/L are at an increased risk of developing overt 
hypothyroidism.

However, lowering the upper limit of normal has enormous 
implications. It could lead to diagnosing millions more 
Americans with the disease. Many of these individuals 
would be treated, raising their risk for mild—but some-

times more severe—thyrotoxicosis, a condition caused by 
taking too much thyroid medication. Thyrotoxicosis can 
lead to atrial fi brillation (a form of irregular heartbeat) and 
osteoporosis.

In their 2012 guidelines, the American Association of Clinical 
Endocrinologists and American Thyroid Association lowered 
the threshold slightly, from 4.5 to 4.12, based on the results 
of the Third U.S. National Health and Nutrition Examination 
Survey (NHANES III). This is the guidance doctors follow 
today. If your TSH results are in the upper end of the normal 
range, talk with your doctor about the implications of the 
results. A lot depends on your specifi c situation. Normal TSH 
levels fall within a wide range. If your level was previously 
normal but has risen into the upper range of normal, the 
increase might refl ect a small decline in thyroid function 
indicating the beginning of mild thyroid disease, especially if 
your thyroid gland is abnormal, you have a family history of 
thyroid disease, or you test positive for anti-TPO antibodies.
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don’t recommend that doctors routinely prescribe the 
T4/T3 combination. Additional studies are needed 
before specific treatment changes can be widely 
recommended.

Keep in mind that if you are experiencing con-
tinuing symptoms, they may not be related to the 
thyroid. You may need to seek separate treatment for 
depression and make lifestyle changes, such as diet or 
exercise, to improve your mood and energy levels (see 
“Living well with thyroid disease,” page 44).

Frequently asked questions
Q: For years, I’ve taken the same dose of T4, but 

lately I’ve been experiencing symptoms of hypothyroid-
ism—fatigue, di�  culty losing weight, and sensitivity to 
cold. When I went for my blood tests, I was certain my 
doctor would increase my medication dose, but he didn’t 
because my blood tests put me in normal ranges. Is there 
anything else I can do?

A: Fatigue, weight loss, and cold sensitivity are 
very common complaints, whether or not one has 
hypothyroidism. If you are being treated for hypo-
thyroidism, your doctor should be monitoring your 
symptoms, as well as the level of TSH in your blood. 

� e di�  culty is that symptoms are highly subjective 
and, if your TSH test and T4 tests are normal, your 
doctor must assume you are getting enough thyroid 
hormone. � ough you might feel better on a higher 
thyroid medication dose, your doctor might be reluc-
tant to increase the dose, because even a mild excess 
of thyroid hormone can lead to serious consequences, 
including cardiovascular problems and bone loss (see 
“Side e� ects of thyroid medication,” page 21).

An alternative to T4 treatment is to take a com-
bination of T4 and T3. Although this combination 
treatment isn’t widely recommended, and it can have 
drawbacks (see “Synthetic T4/T3 combinations,” page 
25), some people � nd that it alleviates their symptoms. 
You might also need to talk with your doctor about 
other possible causes for your symptoms.

Q: I looked up my thyroid condition on the Inter-
net, and was pointed to numerous sites selling a variety 
of supplements—selenium, vitamins, and kelp, to name 
just a few—that supposedly support thyroid health. 
Should I take one of these supplements along with my 
thyroid medication?

A: Just type the words “thyroid supplements” into 
your search engine, and you’ll pull up thousands of 

Mild hypothyroidism: Who should be treated?

What to do about mild hypothyroidism is a subject that 
has been studied and debated for years. Mild hypothy-

roidism is also called subclinical hypothyroidism. It doesn’t 
meet the standard defi nition of overt hypothyroidism. You 
may have no symptoms, and your free T4 level is normal, 
meaning your body is getting enough thyroid hormone. It is 
your TSH level that is above the normal range.

What worries doctors most about mild hypothyroidism is the 
potential link between untreated subclinical hypothyroidism 
and coronary artery disease (see “Hypothyroidism and your 
heart,” page 16). Results of research on whether subclinical 
thyroid disease causes heart problems have been confl icting. 
However, the condition has been associated with heart and 
blood vessel abnormalities, and studies indicate that treating 
mild hypothyroidism can improve various markers of heart 
structure and function. A recent study has also suggested that 
treating people who are between the ages of 40 and 70 might 
reduce their risk of heart attacks and related problems. (Treat-
ing older people doesn’t seem to have as much of a benefi t.)

The decision to treat subclinical hypothyroidism must be 
made with caution. Overtreatment—prescribing thyroid 
medication to someone with subclinical disease who may 
not need treatment, or giving excessive thyroid medica-
tion—comes with serious risks, particularly thyrotoxicosis. 
Long-term complications can include heart problems and 
bone loss.

If your TSH level is elevated to between 4.5 and 10 mIU/L 
and your T4 is normal, you should be considered for treat-
ment, especially if you have symptoms of hypothyroidism, a 
positive test for thyroid antibodies, a history of heart disease, 
or risk factors for atherosclerosis. If you aren’t treated, your 
doctor should continue to monitor your thyroid with blood 
tests every six to 12 months to check for progression. If your 
TSH level is higher than 10 mIU/L and your T4 is normal, 
consider treatment, even if you do not have symptoms of hy-
pothyroidism, heart disease, or risk factors for heart disease. 
Although your disease is still mild, you are at greater risk for 
developing heart failure and overt thyroid disease.
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articles and advertisements promoting a range of rem-
edies—some that supposedly improve thyroid health, 
others that claim to speed up metabolism or even 
cure hypothyroidism. O� en these ads are aimed at 
overweight individuals looking for solutions to their 
weight problems or at people who take thyroid medi-
cation but still experience symptoms. � e availability 
of alternative therapies on the Internet has led to the 
widespread use of supplements that have an unproven 
track record and are not closely regulated by the FDA 
or approved to treat hypothyroidism.

Most of these products fall into two categories: 
dietary supplements (over-the-counter vitamins, min-
erals, or herbs) and nutraceuticals (dietary supple-
ments containing concentrated forms of the nutrient 
in higher doses than you can get from food). Prod-
ucts most widely promoted for thyroid health include 
those containing iodine, such as kelp (see “Myth and 
fact: Kelp supplements,” page 10) and desiccated thy-
roid hormone (see “� yroid hormone from animals,” 
page 24). But many other ingredients are incorporated 
into products sold as thyroid enhancers, including B 
vitamins, garlic, ginger, ginkgo, licorice, magnesium, 
manganese, meadowsweet, oats, pineapple, potas-
sium, saw palmetto, tyrosine, and valerian.

Some thyroid supplements contain potentially 
dangerous levels of thyroid hormone, although you 
would never know it by reading the ingredients. 
When researchers analyzed thyroid hormone content 
in 10 popular over-the-counter thyroid health prod-
ucts, they found that most contained clinically signi� -
cant amounts of T4 and T3, some of which exceeded 
common treatment doses for hypothyroidism. Tak-
ing one of these supplements could put you at risk for 
thyrotoxicosis.

In addition, these products may not do what they 
promise. A nutritional task force that analyzed claims 
made by over-the-counter supplements for hypothy-
roidism found that nearly all claims of enhanced thy-
roid function were unproven. No clinical studies show 
that these supplements bene� t thyroid health.

To date, selenium may be the only exception. One 
European study did suggest that selenium reduced 
autoimmune thyroid disease, postpartum thyroiditis, 
and hypothyroidism. Another study associated its use 

with a reduction in anti-TPO antibodies in people 
with Hashimoto’s thyroiditis. However, these � ndings 
must be con� rmed by additional research before rec-
ommendations can be made. For now, selenium is not 
recommended to prevent or treat thyroid disease.

Be aware that some supplements can have danger-
ous interactions with thyroid medicines, or they could 
have harmful side e� ects of their own. For instance, 
the dietary supplement tiratricol, also known as 
TRIAC or triiodothyroacetic acid, is sold over the 
Internet, although it is not approved for sale in the 
United States. Tiratricol is similar to thyroid hormone, 
and it can cause hyperthyroidism. If you are using or 
considering using any supplement, check with your 
doctor. He or she can tell you whether the supplement 
could potentially interfere with your medication or 
harm your health.

Q: I have hypothyroidism. I’ve started to eat kale for 
its health bene� ts, but I read recently that it can a� ect 
thyroid function and is best avoided. Should I stop eat-
ing it?

A: It’s true that kale—though undeniably healthy—
can a� ect the way your thyroid picks up iodine, as well 
as how it produces and releases its hormone. Kale is one 
of several vegetables (along with cabbage, cauli� ower, 
broccoli, and turnips) that are referred to as goitrogens, 
because they interfere with the thyroid’s absorption of 
iodine and can promote the formation of a goiter. � at 
said, for most people, eating kale and these other veg-
etables shouldn’t pose a problem, unless you eat them 
in enormous quantities.

Note that when you cook kale and other crucifer-
ous vegetables, their goitrogenic properties decrease 
substantially. But because you have an existing thyroid 
issue, just to be on the safe side, talk to your doctor 
about your diet.

Q: I am very overweight. I’ve tried every diet under 
the sun and nothing works. Is my thyroid to blame?

A: � ere is a widespread belief that an underactive 
thyroid causes obesity. While a person with an under-
active thyroid does have a slower metabolism and 
may accumulate a few extra pounds, hypothyroidism 
doesn’t cause such dramatic weight problems. Obesity 
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involves a number of contributing factors, including 
genetics, psychology, diet, and exercise habits. In fact, 
not every person with an underactive thyroid gains 
weight, and those who do usually experience a modest 
weight gain of 3 to 10 pounds. Because the body uses 
less energy, excess calories are stored as fat, but as the 
metabolism slows down, appetite does too, causing 
you to eat less.

Researchers are trying to establish whether thy-
roid disease plays any contributing role in the devel-
opment of obesity. One study found that TSH levels 
were higher in people who weighed more, and that 
TSH levels increased among men and women who 
gained weight. Other studies have also demonstrated 
a positive correlation between body mass index and 
TSH concentrations. However, it is unknown whether 
small changes in thyroid hormone levels promote obe-
sity, or whether obesity increases TSH levels.

Hypothyroidism is relatively uncommon among 
obese individuals. Research at this point suggests that 
weight changes may be involved with resetting the 
body’s energy equation, including the HPT axis (see 
“How the thyroid gland works,” page 2). Yet this does 
not mean that a de� ciency in thyroid hormone, or 
thyroid problems of any kind, lead to obesity.

Q: If I increase my thyroid medication, will I lose 
weight?

A: Di�  culty losing weight is a very common com-
plaint among people who take thyroid medication. 
Many people assume that their thyroid is preventing 
them from shedding the unwanted pounds. It is logi-
cal to take this one step further and surmise that if 
your thyroid medication were increased, you would 
have an easier time losing weight, because the higher 
dose would increase your metabolism, and you’d burn 

more calories. � is may be true in the short term. 
Research has found that small changes in the T4 
dose can have a signi� cant impact on resting energy 
expenditure (how much energy you use when you are 
inactive). However, experts believe that weight reduc-
tion doesn’t continue over the long term because of 
the body’s ability to adapt. Small increases in T4 are 
likely to increase your appetite, so eventually you’ll eat 
enough to cancel out any increase in metabolic rate. 
� e long-term e� ect of a modest excess of T4 or T3 
has not been studied.

� ere are other reasons why you shouldn’t increase 
your medication. Increasing T4 doesn’t just burn 
o�  fat. � yrotoxicosis, which results from too much 
thyroid medication, can also lead to a breakdown 
in muscle mass. In short, excess thyroid hormone is 
dangerous and is unlikely to lead to signi� cant, if any, 
weight loss.

Q: Is thyroid hormone medication used only to treat 
hypothyroidism? Can it also be used to treat depression 
or chronic fatigue syndrome?

A: Some psychiatrists report that some of their 
patients with depression show improvement when 
thyroid hormone therapy is added to treatment with 
the older class of antidepressants known as tricyclics. 
Yet there isn’t enough evidence to recommend thyroid 
hormone medicine for this purpose. Because depres-
sion can be a symptom of hypothyroidism, have your 
thyroid hormone levels checked if you are experienc-
ing depression.

Doctors sometimes prescribe thyroid hormone 
to their patients with normal thyroid hormone levels 
to treat obesity, short stature in children, or chronic 
fatigue. Yet there is no conclusive proof that these con-
ditions respond to thyroid hormone therapy. 
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Hyperthyroidism

A s a pre� x, “hyper” means “above, over, or exces-
sive,” as in “hyperactive.” As an adjective, it means 

“high-strung and keyed up.” Both de� nitions describe 
the e� ect hyperthyroidism has on your body.

Just as someone with an underactive thyroid pro-
duces too little hormone and has a slow metabolism, 
someone with an overactive thyroid produces too 
much hormone and has a fast metabolism (see Figure 
5, below). While the typical hypothyroid symptoms 
are sleepiness, cold intolerance, dry skin, weight gain, 
loss of appetite, and constipation, the typical hyper-
thyroid symptoms are the opposite—sleepless nights, 
heat intolerance, excess sweating, weight loss, a vora-
cious appetite, and loose bowels.

Yet, for polar opposites, the diseases are similar in 
many ways.

• � e most common cause of both diseases is an 
autoimmune disorder in which antibodies target 
and attack the thyroid gland. In hypothyroidism, 
as discussed earlier, they attack and destroy the 
thyroid gland. But in hyperthyroidism, the anti-
bodies actually stimulate the gland.

• Although hyperthyroidism is considerably less 
common than hypothyroidism, both are more 
common in women than men, and the risk for the 
disease increases as you age, with one exception. 
Graves’ disease, the most common cause of hyper-
thyroidism, tends to strike women between ages 20 
and 50.

• Like hypothyroidism, hyperthyroidism causes 
fewer detectable symptoms in older people, and 
because the symptoms are subtle, it may masquer-

Figure 5: Hyperthyroidism

Normally, the thyroid gland lowers its output of thyroid hormones T4 and T3 when signaled to do so by a drop in TSH from the 
pituitary gland (left). But an overactive thyroid does not respond to this signal and continues to produce too much thyroid hormone 
(right). The thyroid enlarges, and a wide variety of symptoms may appear.
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ade as another disease altogether, such as heart dis-
ease, a bowel problem, anxiety, or depression.

Hyperthyroidism can have serious consequences. 
Le�  untreated, it increases the risk for osteoporosis, 
and it can lead to heart problems because too much 
thyroid hormone makes your heart work faster and 
harder.

Most people who experience classic hyperthyroid 
symptoms are treated—either with drugs that suppress 
production of thyroid hormone, radioactive iodine 
that destroys part of the thyroid gland, or surgery—
before life-threatening complications or permanent 
heart damage occurs.

Signs and symptoms
� e symptoms of hyperthyroidism tend to come on 
slowly and vary from person to person. Symptoms 
such as excess thirst or increased appetite aren’t always 
obvious. O� en, people don’t see a doctor until they 
experience more serious symptoms, such as palpita-
tions or shortness of breath.

Signs and symptoms of hyperthyroidism
Indications that your thyroid may be overactive 
include any of the following.

Enlarged thyroid gland. Sometimes the thyroid 
gland becomes enlarged and may protrude from your 
neck to form a goiter. If the goiter is large enough, it 
may feel lumpy.

Heat intolerance. A sped-up metabolism leads 
to an increase in body temperature. You may be the 
only one in the room who wants to open a window, or 
you may � nd yourself in short sleeves while others are 
wearing sweaters.

Exhaustion. A body that’s perpetually in over-
drive tires out more quickly. You may � nd yourself out 
of breath a� er crossing the street or carrying in the 
groceries.

Emotional changes. Your body’s exhausted state, 
coupled with an overstimulated central nervous sys-
tem, can lead to a variety of emotional changes. A 
hyperthyroid person may experience anxiety that 
can be mixed with depression, trouble sleeping, or 
irritability.

Perspiration and thirst. As your body tempera-
ture rises, your sweat glands tend to overwork, and 
you feel the need to continually replenish � uids.

Constant hunger. As your body uses up energy, it 
tends to cry out for more. Some people with hyperthy-
roidism have an insatiable appetite.

Unexplained weight loss. Even though you eat 
constantly, you may lose weight, usually between � ve 
and 10 pounds. Someone with severe thyrotoxicosis 
can experience extreme weight loss.

Racing heart. Hyperthyroidism can cause abnor-
mal heart rhythms. You may suddenly feel your heart 
race. � is can occur whether you are exerting yourself 
or relaxing.

Fast pulse. If you take your pulse, it might be 
faster than usual. If your normal heart rate in the past 
was in the range of 60 to 70 beats per minute, now it 
may beat 80 to 100 times a minute.

Hand tremors. Overstimulated nerves can make 
your hands shake. � e shaking might be subtle, or it 
could be severe enough that you can’t carry a drink 
without spilling it.

Signs and symptoms of hyperthyroidism
✔  Enlarged thyroid gland

✔  Heat intolerance

✔  Exhaustion

✔  Emotional changes 
(trouble sleeping, 
anxiety that is 
sometimes mixed with 
depression)

✔  Nervousness

✔  Excessive perspiration

✔  Excessive thirst

✔  Excessive hunger

✔  Weight loss

✔  Racing and irregular 
heartbeat

✔  Fast pulse

✔  Hand tremors

✔  Muscle weakness

✔  Diarrhea

✔  Eye problems

✔  Lighter menstrual 
periods

✔  Infertility

✔  Generalized itching 
(with or without hives)

More common in older people

✔  Depression

✔  Heart failure

✔  Irregular heartbeat

✔  Fast pulse

✔  Nervousness and 
exhaustion

✔  Excessive weight loss

✔  Muscle weakness
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Muscle weakness. Excess thyroid hormone tends 
to break down muscle. You are likely to experience a 
feeling of weakness, particularly in the arms and legs. 
If you are a physically active person, you may notice 
marked changes in your athletic performance.

Diarrhea. An overactive thyroid causes your 
digestive system to speed up, leading to frequent, 
loose bowel movements.

Eye problems. In some people, most o� en those 
with Graves’ disease, eye problems can occur and can 
be quite severe. � e most common eye symptom is a 
retraction of the eyelids that makes the eyes appear to 
bulge or stare dramatically. Your eyes may also be pu� y 
and watery, and you may experience double vision.

Menstrual changes and infertility. Changes in 
the ovulation cycle may make your periods lighter or 
even lead to skipped periods and infertility.

Infertility in men. Hyperthyroidism also interferes 
with a man’s sperm production, causing temporary 
infertility.

Hives. You might notice an itchy rash that can be 
relieved with antihistamines.

Signs and symptoms of hyperthyroidism in an 
older person
� e diagnosis of hyperthyroidism is o� en delayed in 
older people because they don’t have as many symp-
toms. Older individuals are also less likely to have 
classic symptoms such as increased sweating, heat 
intolerance, hand tremors, nervousness, excessive 
thirst, increased appetite, and hyperactive re� exes. It 
is more typical for this age group to show only one or 
a few of the following symptoms:

Depression. An older person with hyperthyroid-
ism is more likely than a younger person with the dis-
ease to develop depression.

Heart failure. � e most prominent sign of hyper-
thyroidism in an older person is o� en heart failure, 
the symptoms of which include breathlessness, swell-
ing in the ankles, weakness, and fatigue. In the case of 
an overactive thyroid, the heavy burden hyperthyroid-
ism places on the heart leads to ine� ective pumping 
and a backup in blood � ow.

Atrial fibrillation. A study comparing older and 
younger people with hyperthyroidism found that 35% 

of older patients, compared with only 2% of younger 
patients, experienced the disorganized heart rhythms 
of atrial � brillation.

Fast pulse. Some older people experience an 
abnormally fast pulse (tachycardia) of over 100 beats 
per minute, but they may not realize it if their pulse 
hasn’t been checked.

Nervousness and exhaustion. � e typical ner-
vousness and anxiety experienced by younger people 
occur in about 20% of older people with an overac-
tive thyroid. Some older people with the disease are 
lethargic.

Excessive weight loss. A younger person with 
hyperthyroidism may experience some weight loss, 
but older people tend to lose even more weight, to the 
point where they could appear malnourished.

Muscle weakness. Older people who have lost a 
lot of weight are also likely to have profound muscle 
weakness because of an accelerated breakdown of 
muscles.

What causes hyperthyroidism?
Hyperthyroidism is usually caused by an underlying 
thyroid condition. Other times it is triggered by cer-
tain medications or excessive doses of iodine. � e fol-
lowing are causes of hyperthyroidism:

Graves’ disease. � is disease was named a� er 
Robert Graves, an Irish physician who � rst described 
it in the 1800s. Graves’ disease is by far the most com-
mon cause of hyperthyroidism in both younger and 
older people. It occurs when the immune system 
launches an attack on the thyroid. Antibodies called 
TSH receptor antibodies (TRAb) bind to receptors 
on the surface of thyroid cells and stimulate the gland 
to overproduce its hormone. � e size of the thyroid 
gland and degree of hyperthyroidism do not always 
correspond. A barely enlarged thyroid gland can pro-
duce an enormous amount of hormone, or a fairly 
large goiter may produce only a small excess of thy-
roid hormone.

Toxic multinodular goiter. � is condition, also 
known as Plummer’s disease, is a common cause of 
hyperthyroidism. It becomes more common in peo-
ple over 60, particularly in regions where iodine de� -
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ciency is more frequent. Toxic multinodular goiter is 
characterized by an enlarged thyroid gland (goiter) 
with nodules that overproduce thyroid hormone. In 
most cases, this kind of lumpy goiter develops from an 
enlarged thyroid that has been present for many years, 
although it may not have been noticeable. � e thyroid 
gradually becomes more and more overactive until 
you become hyperthyroid. What causes these kinds of 
goiters to become overactive is not fully understood.

Hot nodule. � is is a name given to certain 
nodules that can develop in the thyroid gland and 
independently produce thyroid hormone, causing 
hyperthyroidism. When a single hot nodule causes 

hyperthyroidism, it is called a solitary toxic adenoma.
Thyroiditis. � is disease causes temporary thy-

rotoxicosis (see “� yrotoxicosis vs. hyperthyroidism: 
What’s the di� erence?” on page 5). � e thyroid leaks 
its hormone into the bloodstream until it runs low and 
produces insu�  cient amounts of hormone, leading to 
hypothyroidism (which is also usually temporary).

Too much thyroid medication. If you are being 
treated for hypothyroidism and your replacement hor-
mone dose is too high, you will develop thyrotoxicosis 
(see “� yrotoxicosis vs. hyperthyroidism: What’s the 
di� erence?” on page 5). � is problem is easily resolved 
by reducing the dose.

JERRY’S STORY: Obscure symptoms are hard to recognize
At 6,288 feet, New Hampshire’s Mount Washington is the highest peak in the 
Northeast. It is also a favorite playground for Jerry, a 51-year-old experienced 
mountain climber and runner. A spinal surgeon with a demanding schedule and 
highly active life, Jerry makes time to climb Mount Washington at least once every 
winter, when snow covers its massive rocks. But on one routine climb, he suddenly 
found himself out of breath and started gasping for air. This was the fi rst in a pat-
tern of symptoms, each seemingly insignifi cant taken alone, but together indicative 
of hyperthyroidism. This is Jerry’s story.

The conditions were perfect that day. 
I expected my climbing time to be 

four to four-and-a-half hours, and it was 
more like fi ve-and-a-half. This just didn’t 
make any sense. I couldn’t fi gure out 
why I had no endurance.

So I decided to look at my own life and 
see what else was going on. There were 
two other things that were odd. One 
is that I was constantly thirsty. I would 
come home every night and I would 
drink three or four glasses of water. The 
other thing is that my pulse had been 
running high. Now, most people aren’t 
tuned in to their own pulse, but ever 
since I ran marathons 15 years ago, I’ve 
taken my pulse regularly. Back then, 
it was always low—in the upper 40s 
or low 50s. As I got older, my normal 
resting pulse was about 60. And now, 
when I checked it, my pulse was in the 
80s, and that was kind of weird. And I 
remembered that occasionally, in recent 
months, I could feel my heart race. So 
it was the combination of drinking a 

lot, high pulse, and zero endurance that 
made me wonder what was going on.

It was the high pulse that led me to 
check my thyroid function, because that’s 
a classic symptom of thyroid disease. 
Since I’m a physician, I was able to run 
my own blood work. So I checked my red 
blood cell count, my blood sugar, and 
my thyroid function, and when I looked 
at the results, my thyroid function tests 
looked kind of strange. That’s when I con-
tacted my physician, who said, “Come 
in and we’ll repeat the tests.” The same 
results came back. I had other tests, and 
it turned out I had Graves’ disease.

It wasn’t until after I was diagnosed 
that I realized there were other symp-
toms I hadn’t paid attention to. I’ve 
always been a little warmer than the 
next person, but over the last year and 
a half, it got worse, and I was always 
hot. Another symptom that I didn’t 
initially recognize is that when I got up 
and walked into the next room, I’d be 

out of breath. This is the same symptom 
I experienced on Mount Washington, 
except it was with a trivial exertion. My 
appetite also seemed insatiable. I’m an 
active person, and I normally like to eat 
a lot and eat well, but I noticed I was 
constantly hungry.

I was fi rst treated with beta blockers, 
just to relieve some of the symptoms 
until I was treated for hyperthyroidism 
with radioactive iodine. The procedure 
was very simple, but I was warned that 
I could crash into a hypothyroid state 
or my hyperthyroid symptoms could 
worsen before getting better. That’s 
exactly what happened: my hyperthy-
roidism progressively became worse 
until seven weeks after therapy, when 
the symptoms suddenly stopped. It was 
confi rmed that I had become hypo-
thyroid, and it was then that I was put 
on thyroid hormone replacement. Ever 
since, I’ve felt great. In fact, I had no 
idea how badly I felt for so long until I 
was fi nally able to feel good. I’ve put on 
six or seven pounds. I no longer feel like 
I have to constantly seek food and drink. 
I no longer feel jazzed up like I’m going 
to explode. When I was hyperthyroid, I 
had a constant feeling of being tense, 
frantic, anxious, and irritable. After treat-
ment, it’s almost like someone put me 
on a tranquilizer and all is normal again.
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Too much iodine. Taking too much iodine, 
through either diet or medications and supplements 
that are high in iodine, can lead to hyperthyroid-
ism in people who are genetically predisposed to the 
condition.

Diagnosing hyperthyroidism
As with hypothyroidism, only blood tests can con� rm 
the presence of hyperthyroidism, because symptoms 
are o� en vague. However, if you experience certain 
classic symptoms of hyperthyroidism—racing heart, 
anxiety, breathlessness—a trip to the doctor’s o�  ce is 
warranted. Not all clinicians check thyroid function 
during a routine visit, so it’s up to you to notice any 
symptoms and be aware of any risk factors you may 
have, and then ask your doctor to test your thyroid 
function.

Your primary care physician may diagnose your 
condition, or might refer you to an endocrinologist or 
thyroidologist. � e following describes what to expect 
during an evaluation.

Physical examination
Your doctor will measure your height and weight, take 
your pulse and blood pressure, evaluate your breath-
ing rate, feel around your neck area to check for a goi-
ter, and examine your eyes for signs of eye problems 
suggestive of Graves’ disease. He or she will look for 
other physical signs of the disease and will ask you 
about symptoms and any family history of thyroid 
conditions or other autoimmune diseases.

Blood tests
Blood testing for hyperthyroidism typically involves 
the same tests used to check for hypothyroidism (see 
“Blood tests,” page 19), as well as some additional 
tests.

TSH and free T4 tests. � e � rst step is a test of 
your TSH level. If your TSH test is abnormally low 
(below 0.45 mIU/L), you will have a free T4 test or a 
series of tests that estimate free T4. If your free T4 lev-
els are elevated (above 2 ng/dL), you are hyperthyroid.

T3 tests. As with T4, most of the T3 hormone cir-
culating in your bloodstream is bound to protective 

proteins. Tests to measure your T3 are similar to those 
used for T4:
• � e total T3 test measures the total amount of cir-

culating T3. It is the most accurate type of T3 test.
• � e free T3 test measures T3 that is freely circulat-

ing (that is, not bound to proteins) and available 
for use by your body.

• � e free T3 index calculates the amount of free 
T3 by combining the results of a total T3 test with 
a T3 resin uptake test, which measures the bind-
ing protein sites in your blood. � e T3 index is 
considered more precise and reliable than the free 
T3 test.

T3 tests are not typically used to diagnose hypo-
thyroidism because people can be severely hypothy-
roid and still have a normal T3 level. However, T3 
levels sometimes help doctors diagnose hyperthyroid-
ism or determine its severity. If you are hyperthyroid, 
your free T3 levels are likely to be elevated. In some 
people who are hyperthyroid, the TSH test comes 
back low, the free T4 test comes back normal, and 
only the free T3 index is elevated. � is also indicates 
hyperthyroidism.

Thyroid antibody tests. If you are diagnosed with 
hyperthyroidism, your doctor may want to check your 
blood for the presence of TRAb antibodies, including 
thyroid-stimulating immunoglobulin (TSI), that stim-
ulate the TSH receptors on the thyroid gland. � ese 
antibodies con� rm the presence of Graves’ disease.

Other thyroid tests
In some cases, your doctor will want to perform either 
one or both of the following radioactive iodine tests. 
For these tests, you may be instructed not to eat the 
night before. If you are taking antithyroid medication, 
you must stop taking it three to � ve days before the 
test. Occasionally, ultrasound may be performed.

Radioactive iodine uptake (RAIU) test. Your 
doctor may want to perform a radioactive iodine 
uptake test when the cause of your overactive thyroid 
is unclear. � is test measures how much iodine your 
thyroid gland is able to collect. You will swallow a safe 
amount of radioactive iodine in pill form a day before 
the test. � e next day, a nuclear medicine technician 
will aim an uptake probe at your neck for about two 
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minutes. � e probe does not touch the skin, and this 
test is not painful.

� e measurement obtained from this test enables 
doctors to determine how the gland is functioning.
• If the test shows that your thyroid gland has taken 

in an abnormally small portion of the iodine, it 
could mean that your thyroid is underactive, but 
it has several other potential implications. For 
example, if your thyroid hormone levels are high 
and the iodine uptake is low, it can indicate that the 
thyroid gland is leaking excessive amounts of thy-
roid hormone, rather than overproducing it. Or it 
may simply show that there is an excessive amount 
of iodine in your body. When excessive amounts of 
iodine are present, the thyroid only requires a small 
percentage of the total iodine pool in order to func-
tion, and this is re� ected by a low RAIU result.

• A result showing abnormally high levels of radio-
active iodine absorbed by the thyroid also has a 
couple of possible implications. It can indicate that 
your thyroid gland is overproducing thyroid hor-
mone or that you have an iodine de� ciency.

Radioactive thyroid scan. � is is an imaging test 
that helps doctors assess any structural abnormalities 
of the thyroid. It is similar to the RAIU test in sev-
eral ways. You are given a tiny amount of radioactive 
iodine, usually in the form of a capsule, or a di� er-
ent kind of radioactive material, called technetium, 
which is administered intravenously. A special camera 
then takes pictures of your thyroid gland from three 
di� erent angles. � e procedure takes about half an 
hour. You must remain still for this test with your neck 
extended, which can cause some minor discomfort.

An abnormal thyroid scan can reveal either a 
small or large thyroid gland. It can also show areas in 
the thyroid gland where there are high and low areas 
of activity.

Ultrasound. An ultrasound is an imaging test that 
can help determine the cause of thyroid enlargement. 
However, experts don’t recommend ultrasound to 
evaluate thyroid function. O� en, this test will iden-
tify nodules that have no real bearing on your thyroid 
function. So unless you have a large goiter or numer-
ous lumps on your gland, this test is unnecessary.

Hyperthyroidism and your heart

Hyperthyroidism makes your heart work harder. This can lead 
to any of several heart conditions.

Abnormal heart rhythms. Several heart rhythm disturbances 
can result from overstimulation of the thyroid. The most com-
mon are sinus tachycardia, an abnormally fast heart rate that 
tops 100 beats per minute, and atrial fi brillation, a disorga-
nized rhythm in the heart’s upper chambers. A related symp-
tom is palpitations, a sudden awareness of your heartbeat or 
the feeling that your heart has skipped a beat.

High blood pressure. Hypothyroidism and hyperthyroidism 
both cause high blood pressure, but they do so in different 
ways. In hypothyroidism, diastolic blood pressure (the second 
or bottom number in the reading) goes up as blood ves-
sels become more constricted and less elastic, and the body 
retains more salt and fl uid. Systolic blood pressure (the fi rst or 
top reading) may also rise. In hyperthyroidism, blood vessels 
relax, lowering diastolic blood pressure. But an excess of thy-
roid hormone increases the force of the heart’s contractions, 
leading to an increase in systolic pressure.

Chest pain. Excess thyroid hormone makes the heart beat 
more forcefully and pump more blood, increasing the heart 
muscle’s need for oxygen. If coronary arteries are clogged, 

they can’t carry the extra blood the heart demands, causing 
the chest pain known as angina.

Heart failure. By forcing the heart to work at a faster pace, 
an overactive thyroid can overtax it and cause heart failure, 
a condition in which the heart can’t pump enough blood to 
meet the body’s needs (see “Signs and symptoms of hyperthy-
roidism in an older person,” page 31).

If your doctor suspects that you have one of these conditions, 
you might need one or more of these tests to evaluate your 
heart function:

• An echocardiogram uses sound waves to create an image 
of your heart and determine how well it pumps blood.

• An electrocardiogram (ECG) monitors the electrical signals 
in your heart to check for abnormal rhythms and other 
heart problems.

• A Holter monitor, a portable device you wear for 24 to 48 
hours, continuously monitors your heart’s activity.

• A myocardial perfusion study is a nuclear medicine scan 
in which pictures are taken of your heart after you receive 
a radioactive substance. The substance highlights areas of 
your heart that have decreased blood fl ow.
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Treating hyperthyroidism
� e goal of hyperthyroidism treatment is to stop the 
thyroid from overfunctioning. � ere are three ways 
to do this: by using medication to block your thyroid’s 
hormone production, taking radioactive iodine to 
destroy part of the thyroid, or having surgery to remove 
all or part of the gland (thyroidectomy).

If your primary care doctor diagnosed you with 
hyperthyroidism, you will most likely be referred to an 
endocrinologist or thyroidologist who specializes in 
the treatment of thyroid disease. Hyperthyroidism is 
less common than hypothyroidism, and its treatment 
is more complex. When you see the specialist, he or 
she will outline treatment options for you.

Which treatment you use depends on a number of 
factors, including your age, the cause of your condi-
tion, how severe it is, and whether you have any other 
medical problems. You may be able to help choose 
your own treatment a� er having a comprehensive dis-
cussion about your situation with your physician. So 
it is important to understand the bene� ts and draw-
backs of each treatment option (see Table 5, page 36), 
and to seek a second opinion if you are not comfort-
able with your doctor’s recommendation. � e follow-
ing therapies are used to treat hyperthyroidism.

Medications
A number of medications are used to treat hyperthy-
roidism (see Table 6, page 37).

Beta blockers. Your doctor may initially prescribe 

a drug called a beta blocker. Beta blockers are typi-
cally prescribed to treat high blood pressure, angina, 
and coronary artery disease, but they are also a useful 
part of a treatment plan for people who are hyperthy-
roid. � ey generally do not reduce the levels of thyroid 
hormone in your bloodstream, but they do block the 
action of thyroid hormone on your tissues and can 
bring symptom relief within hours. You may take a beta 
blocker early on in your treatment until your hyperthy-
roidism has been controlled, or before you have radio-
active iodine therapy. It will slow your heart rate and 
blood pressure, reduce palpitations and tremors, and 
possibly diminish nervousness and irritability.

Propranolol was the � rst of this class of drugs, but 
your doctor can now choose from a number of dif-
ferent beta blockers. Some of the newer beta blockers 
stay in your system longer than the earlier ones and 
require only one or two doses a day, versus as many as 
four times a day for the older ones.

Although beta blockers are generally safe, they 
can have side e� ects or can worsen certain condi-
tions. In people with heart disease, they may reduce 
the strength of heart muscle contractions. In people 
with diabetes, they can mask some of the warning 
signs of low blood sugar. � ey can also worsen asthma 
symptoms. � ese drugs are not recommended for 
long-term use during pregnancy or for women who 
are breastfeeding. (Nursing mothers can use one type 
of beta blocker—propranolol.)

If you are taking a beta blocker, call your doctor if 
you have any of the following symptoms:
• increased shortness of breath
• wheezing; di�  culty breathing
• rash
• irregular heartbeat
• swelling of the feet and lower legs
• chest pain.

People who are not good candidates for beta 
blockers may receive another type of blood pressure 
medicine known as a calcium-channel blocker. Diltia-
zem (Cardizem, Dilacor, Tiazac) or verapamil (Calan, 
Isoptin) may be options as an initial treatment. � ese 
drugs also can reduce heart rate.

Antithyroid drugs. Antithyroid drugs block the 
thyroid gland’s ability to produce its hormones, thereby 

Inside the thyroid gland, oozing gobs of the protein thyroglobulin 
store thyroid hormone before it is released into the bloodstream. 
(Magnifi cation: 12,000 times.) 

Photo courtesy of Dee Breger, Drexel University.
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reducing the levels of thyroid hormones in your body. 
Antithyroid drugs include methimazole (Tapazole) 
and propylthiouracil (Propyl-� yracil). � e downside 
of this approach is that it’s not clear how long you’ll 
need to take these drugs, and they can have serious side 
e� ects (see “Warnings on antithyroid drugs,” page 38).

If you have Graves’ disease, antithyroid drugs may 
be the only therapy you need. While you’re on antithy-
roid drugs, you may go into remission, but this occurs 
in only 20% to 30% of people who choose this treat-
ment—and those who do go into remission can relapse. 
Antithyroid drugs are not typically used long-term in 
Graves’ disease, since most people with this condition 

opt for radioactive iodine therapy, which has minimal 
risks and o� ers better odds of a permanent cure (see 
“Radioactive iodine treatment,” page 37).

Antithyroid drugs may be used initially to treat 
toxic multinodular goiter or a solitary toxic ade-
noma, but they are also not a long-term solution 
for these conditions, because these are continuous 
causes of hyperthyroidism. � ese drugs can also be 
used to gradually bring hormone levels to normal 
before treatment with radioactive iodine or surgery 
to remove the thyroid. Normalizing hormone levels 
minimizes the risk of severe thyrotoxicosis caused 
by in� ammation from radioactive iodine or thyroid 

Table 5: Comparing treatments for hyperthyroidism

TREATMENT HOW IT WORKS BEST OPTION FOR DISADVANTAGES

Medication 
(For medication 
names and side 
effects, see Table 
6, page 37.)

Beta blockers: 
Block action of thyroid 
hormone on your 
tissues.

Those who need quick relief from 
symptoms while waiting to decide 
on the best course of long-term 
treatment.

Must be used with caution in older people and in 
those with heart disease, diabetes, or asthma. 
Not recommended for long-term use during 
pregnancy. 

Antithyroid drugs: 
Block thyroid gland’s 
ability to produce 
hormone.

Most young people with Graves’ 
disease; those who want to keep 
their thyroid gland intact; some with 
mild hyperthyroidism; those who 
need to reduce thyroid hormone 
levels before radioactive iodine 
treatment or thyroidectomy.

Can take one to three months to relieve symptoms. 
Remission occurs only in 20% to 30% of people. 
Those who go into remission can relapse. 
May lower white blood cell count and cause liver 
damage and other side effects.

Iodine drugs: 
Some iodides slow 
down hormone 
release; others block 
conversion of T4 to T3.

Those with severe disease who 
require urgent treatment, or who 
require rapid reduction of thyroid 
hormone levels before surgery.

Prolonged use can worsen hyperthyroidism. 
Reduces effectiveness of radioactive iodine and 
antithyroid drugs. 

Radioactive iodine Destroys thyroid 
gland, making you 
hypothyroid.

Adults with Graves’ disease who 
relapse after taking antithyroid drugs; 
adults with toxic multinodular goiter 
or an active hot nodule; those for 
whom surgery would be too risky or 
who had previous surgery.

Causes hypothyroidism that must be controlled 
with medication. In a small percentage of people, 
can lead to thyroiditis, neck pain, and temporary 
worsening of hyperthyroid symptoms. Eye problems 
may worsen in Graves’ disease. Not to be used by 
women who are pregnant or nursing. Older people 
and those with heart disease require a course of 
antithyroid drugs before treatment.

Thyroidectomy Surgically removes all 
or part of thyroid.

People with large goiters or nodules 
that cause problems with breathing 
or swallowing; certain people who 
are resistant to radioactive iodine; 
pregnant women whose condition 
cannot be controlled with antithyroid 
drugs; certain people who are allergic 
to antithyroid drugs; women who are 
planning a pregnancy.

Complications can include damage to the 
parathyroid glands (glands located behind the 
thyroid that regulate the body’s calcium levels) or the 
laryngeal nerves that control your voice. Choosing 
an experienced surgeon can minimize the risk of 
complications to less than 2%. Risks include those 
associated with anesthesia and surgery. Removing 
the entire thyroid gland leads to hypothyroidism, 
which must be controlled with medication.
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surgery. � is combination of therapies can be help-
ful for people with heart problems, or older patients 
with cardiovascular risks. Because changes in thyroid 
hormone levels can a� ect the heart, your doctor will 
want to observe your heart function closely during 
antithyroid drug therapy.

Once you begin taking an antithyroid drug, it may 
take one to three months before you begin feeling bet-
ter and your thyroid function returns to normal.

Iodine drugs. Compounds containing high 
amounts of iodine are not used in routine treatment, 
because prolonged use of iodine-containing drugs 
can worsen hyperthyroidism. However, these drugs 
can be useful when thyroid hormone levels need to 
be brought under control quickly. People with severe 
Graves’ disease may use iodine-containing drugs when 
beta blockers and antithyroid drugs haven’t controlled 
hyperthyroidism, or before they have thyroid surgery. 
� e iodine drugs most typically used are iodides—
iodine-containing salt compounds such as potassium 
iodide. � ey are water-soluble and work primarily by 
decreasing the thyroid gland’s production and secre-
tion of thyroid hormone.

Radioactive iodine treatment
� e administration of radioactive iodine, a proce-
dure sometimes called radioiodine ablation, is the 
most widely used treatment for hyperthyroidism in 
the United States. Radioactive iodine destroys a sig-
ni� cant portion of your thyroid, thereby reducing its 
production of thyroid hormones. Most likely you will 
become hypothyroid as a result. You’ll need to take 
synthetic thyroid hormone for life to maintain normal 
thyroid hormone levels and keep you feeling well.

Radioactive iodine treatment is simple. You take 
a drink or capsule containing radioactive iodine, just 
as you might for a radioactive iodine uptake test (see 
page 33). However, this radioactive iodine comes from 
a radioactive isotope di� erent from the one used in 
testing. Testing usually involves a relatively small 
amount of I-123 that is harmless to the thyroid. Treat-
ment uses a larger amount of the more potent I-131 
to destroy overactive thyroid cells. � e dose typically 
ranges from 5 to 30 millicuries (mCi).

Your thyroid is naturally programmed to take in 
iodine, but because it is overactive, it is likely to take 
up a substantial dose. Beginning about a week before 

Table 6: Medications commonly used to treat hyperthyroidism 

GENERIC NAME BRAND NAME SIDE EFFECTS

Beta blockers 

atenolol Tenormin Dizziness, fatigue, headaches, nightmares, diffi culty sleeping, or sudden weight 
gain. In some individuals with heart problems or asthma, these drugs can cause 
shortness of breath, wheezing, diffi culty breathing, irregular heartbeat, swelling 
of feet and lower legs, and chest pain. In patients with diabetes, they may mask 
symptoms of low blood sugar.

metoprolol Lopressor, Toprol-XL

propranolol Inderal, Inderal LA

Antithyroid drugs

methimazole (MMI) Tapazole Rashes, itching, joint pain; can lower white blood cell count, making you more 
susceptible to infection. PTU causes serious liver damage in one in 10,000 
adults. Symptoms of liver damage include jaundice, yellowing eyes, dark urine, 
and abdominal pain. MMI is less frequently associated with liver problems 
and is recommended over PTU, except for women in their fi rst trimester of 
pregnancy, those who are allergic to MMI, and those with life-threatening 
thyrotoxicosis.

propylthiouracil (PTU) Propyl-Thyracil

Iodine drugs

potassium iodide Pima, SSKI Increases in thyroid hormone release with prolonged use; salivary gland 
infl ammation, conjunctivitis, a rash that resembles acne, hives, joint pain, 
swollen lymph nodes, nausea, diarrhea, stomach cramps.
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treatment until two days a� erward, you may need to 
stay on a low-iodine diet or avoid major sources of 
iodine so that your thyroid is “hungry” for iodine on 
the day of your treatment. � is means avoiding all 
iodized salt and iodine-forti� ed foods. (Salt is okay as 
long as it is not iodized.)

Once ingested, the radioactive molecules will begin 
to destroy thyroid cells. Within days of treatment, 
the radioactive iodine your thyroid has not absorbed 

passes from your body in your urine. Until then, you’ll 
need to follow precautions to avoid exposing others 
to the radiation in your body � uids. In particular, for 
those � rst few days, you should stay away from preg-
nant women or small children, who are more sensitive 
to radiation exposure. Within weeks, the amount that 
remains in your body is reduced to a harmless nonra-
dioactive state. 

It generally takes at least six to 12 weeks a� er 
treatment for thyroid hormone levels to drop to nor-
mal. At this point, you may become hypothyroid. If 
this occurs, you will need to begin thyroid hormone 
replacement. Your doctor will test your free T4, total 
T3, and TSH levels every one to two months until 
your thyroid hormone levels stabilize. Most people 
have normal thyroid function tests within a couple of 
months a� er treatment, but if you don’t respond a� er 
about six months, your doctor will probably treat you 
again with radioactive iodine.

� e procedure is painless, although with higher 
doses of radioactive iodine you may feel some ten-
derness in your neck. Your mouth might feel dry a� er-
ward, because treatment can a� ect the salivary glands. 
However, this is unusual with typical doses of radioac-
tive iodine. 

Women who are pregnant, who intend to get preg-
nant within the next six months, or who are breast-
feeding should not use this treatment. Your doctor 
will do a pregnancy test before you start taking radio-
active iodine.

Radioactive iodine does have some risks. In some 
people, it can lead to radiation-induced in� ammation 
(thyroiditis). � yrotoxicosis may temporarily worsen, 
and there may be neck pain. � is kind of thyroiditis is 
likely to last a few days, but your doctor can prescribe 
medicine to relieve the symptoms. Some people with 
Graves’ disease � nd that their eye problems worsen 
a� er radioactive iodine treatment. � ose at highest 
risk for this side e� ect are smokers with severe, unsta-
ble eye disease whose thyroid levels are not well regu-
lated a� er receiving radioactive iodine.

Surgery (thyroidectomy)
Surgery is not a common treatment for hyperthyroid-
ism in the United States, but it may be an option for 

Warnings on antithyroid drugs

Antithyroid drugs can help regulate the level of thyroid 
hormones in the body, but they do come with risks, 

including liver damage and birth defects. Potentially life-
threatening infections may also occur in very rare cases, if 
your bone marrow stops producing enough mature white 
blood cells (a condition called agranulocytosis). Because 
of these risks, your doctor will probably recommend that 
you have a complete blood count and liver tests before 
starting on an antithyroid drug, and use these drugs with 
caution early in pregnancy.

Liver damage. The FDA has issued a black-box warn-
ing—its strongest caution—regarding the use of propyl-
thiouracil (PTU), one of two widely prescribed antithyroid 
drugs, cautioning that it can cause serious liver injury or 
failure. PTU-induced liver failure occurs in roughly one 
of every 10,000 adults taking the medication, and even 
more frequently in children. This failure can happen at any 
time during the use of the drug, but in adults it usually 
occurs in the fi rst year. It starts suddenly and gets worse 
rapidly. If you are taking PTU and notice any signs of liver 
damage, such as yellowing in the whites of the eyes, dark 
urine, severe fatigue, or abdominal pain, stop taking the 
drug and call your doctor.

Birth defects. Both PTU and methimazole (MMI) have 
also been linked to birth defects when given early in 
pregnancy. Ideally, women should avoid taking antithyroid 
drugs during weeks 6 to 10 of their pregnancy, getting 
weekly thyroid function tests to make sure their levels 
stay in check and their condition doesn’t get worse. If 
they absolutely need to take antithyroid drugs in early 
pregnancy, they should use PTU because it carries less risk 
of birth defects.

Infection. Another well-known potential risk of both PTU 
and MMI is that they can lower white blood cell count, 
making people more susceptible to infection. Stop your 
medication and ask your doctor for a blood test if you devel-
op any signs of an infection, such as a fever or sore throat.
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pregnant women who can’t take antithyroid drugs, or 
for people with cancerous nodules or very large goi-
ters. If you do have this treatment, look for a surgeon 
who has extensive experience in thyroid surgery (see 
“Finding a surgeon,” page 42). For people with Graves’ 
disease, the doctor may recommend taking a course 
of antithyroid drugs or iodine-containing medications 
before surgery to bring thyroid hormone levels into 
normal range.

During the operation, the thyroid gland is typi-
cally removed through an open incision. � e pro-
cedure is sometimes done endoscopically (with 
miniature instruments inserted through small slits 
in the skin), but this is not the norm. � yroid sur-
gery has a proven track record. It is safe and highly 
e� ective. When an experienced thyroid surgeon per-
forms the procedure, major complications occur in 
less than 2% of people. Complications that can occur 
include damage to the parathyroid glands, which are 
located behind the thyroid. � e parathyroid glands 
control calcium levels. Damage to them can lead to 
low calcium levels, so you may need to take calcium 
supplements. � ere could also be damage to the two 
laryngeal nerves on either side of your neck that con-
trol your vocal cords, possibly causing hoarseness or 
loss of voice. If there is damage to one of the nerves, 
voice loss is typically temporary or partial. If the 
damage is on both sides, the voice loss is more severe 
and less likely to get better on its own.

If your entire thyroid gland is removed, there is 
no thyroid tissue le�  to make thyroid hormone. You 
will become hypothyroid and will require thyroid hor-
mone replacement for life. Some people who have part 
of the thyroid le�  are lucky enough to become euthy-
roid (normal) and do not need to take replacement 
hormones. Still, they need to have blood tests periodi-
cally to monitor their hormone levels.

Mild hyperthyroidism
Just as there has been a longstanding debate about 
treating mild hypothyroidism, treatment decisions 
regarding mild, or subclinical, hyperthyroidism—
which doesn’t meet the criteria for a diagnosis of 
hyperthyroidism, but may cause symptoms—are not 

straightforward. If your TSH level is consistently lower 
than normal, but your free T4 and T3 levels are nor-
mal, you are among the 1% of people with subclinical 
hyperthyroidism. Your doctor may or may not recom-
mend treatment, depending on other factors, such as 
your TSH level and your age (see Table 7, below).

In people over age 65, subclinical hyperthyroidism 
may increase the risk for heart problems, particularly 
atrial � brillation. Mild hyperthyroidism might also 
increase bone fractures in postmenopausal women. 
Treatment could improve bone mineral density in 
these women and may also prevent progression to 
overt hyperthyroidism.

Treatment for younger people with mild hyper-
thyroidism is less clear-cut, because there is little evi-
dence that it o� ers a long-term bene� t or prevents 
heart disease. However, there is evidence that treat-
ment among this group can improve symptoms.

Treatment for mild hyperthyroidism is similar to 
that for overt hyperthyroidism. Radioactive iodine is 
the treatment of choice for most older people—espe-

Table 7:  Do you need treatment for subclinical 
hyperthyroidism?

Whether to have treatment depends on which of the following 
categories you are in.

TSH BELOW 
0.1 MIU/L

TSH OF 0.1–0.5 
MIU/L 

People ages 65 
and older 

Yes Maybe; talk with 
your doctor

People with heart 
disease

Yes Maybe; talk with 
your doctor

People with 
osteoporosis

Yes No

Postmenopausal 
women who do not 
take estrogen or 
bisphosphonates 
(for osteoporosis)

Yes Maybe; talk with 
your doctor

Healthy middle-aged 
people

No No

Middle-aged people 
with symptoms

Maybe; talk with 
your doctor

Maybe; talk with 
your doctor

Source: Guidelines of the American Thyroid Association and American Associa-
tion of Clinical Endocrinologists.
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cially if the problem results from a toxic multinodu-
lar goiter or hot nodule. Doctors recommend either 
radioactive iodine or antithyroid drugs for mild 
hyperthyroidism caused by Graves’ disease, yet some 
of these people will get better on their own without 
therapy. � ey need to be monitored regularly.

Graves’ eye disease
Some people with hyperthyroidism also develop eye 
symptoms. � ese symptoms are considered a sepa-
rate condition, called Graves’ eye disease. Graves’ 
eye disease typically develops within 18 months a� er 
hyperthyroidism begins. It can become debilitating 
and lead to vision loss in the most severe cases. How-
ever, most people experience milder symptoms, such 
as dryness and a retraction of the eyelids (caused by 
muscle contraction in the lids, which pulls up the 
upper eyelid and pulls down the lower lid, revealing 
more of the eyeball). At the same time, tissues behind 
the eyes swell, forcing the eyeballs forward.

One bene� t to having this condition is that it can 
be an early tip-o�  that something is wrong with the 
thyroid gland. So if you have the hallmark signs of 
Graves’ eye disease—the irritated, sometimes protrud-
ing eyes that appear to be staring—you are likely to be 
diagnosed earlier than others who may spend months 
trying to piece together disjointed symptoms.

Symptoms of Graves’ eye disease include
• retraction of the upper and lower eyelids
• eyelid swelling
• eye dryness
• tearing
• bulging eyes (exophthalmos)
• double vision
• loss of vision.

Smoking is the most important known risk fac-
tor for the development or worsening of Graves’ eye 
disease, and the more cigarettes you smoke per day, 
the higher your risk becomes. Your doctor will recom-
mend that you quit smoking.

Treatments for Graves’ eye disease
Because uncontrolled hyperthyroidism can worsen 
Graves’ eye disease, the � rst step in treating this eye 
condition is to get your thyroid hormone levels under 
control. Most people with Graves’ eye disease don’t 
need speci� c treatment, other than symptom relief. 
If you have moderate to severe disease, you may be 
treated with corticosteroid medicine such as pred-
nisone, or a combination of a steroid drug and the 
immune-suppressing medicine cyclosporine. You can 
also take steroids intravenously (infused directly into 
a vein), but such high-dose delivery, though e� ective, 
can lead to side e� ects such as liver failure.

Other treatment options include these:
Orbital radiotherapy. If you’re no longer 

responding to steroid medicines, another possibil-
ity is to have radiation therapy to the eye. Studies are 
mixed as to whether orbital radiotherapy is e� ective, 
but some research suggests it might improve mild-to-
moderate Graves’ eye disease and increase the e� ec-
tiveness of steroids when the treatments are given 
together. � e risk of side e� ects from this treatment is 
minimal, although there is a slight chance of develop-
ing eye cancer, retinopathy (damage to the retina), or 
cataracts (clouding of the eye’s lens).

Selenium. Supplements of this antioxidant may 
reduce antithyroid antibodies. One study of selenium 
supplementation found that taking 100 mcg twice a 
day for six months slowed the progression of Graves’ 
eye disease. Selenium may be worth taking along 
with your prescribed treatment.

Immune therapies. A few drugs that target the 
overactive immune response are being investigated for 
Graves’ eye disease. � ese include rituximab (Rituxan) 
and etanercept (Enbrel). Some studies have shown that 
rituximab reduced thyroid antibodies and slowed dis-
ease progression, while others haven’t found much of a 
bene� t. More research is needed before any immune-
based medicine can be recommended.

People with 
Graves’ eye 
disease may 
develop red, 
bulging eyes 
when their eyelids 
retract and and 
tissues behind the 
eyeball swell.
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Eye surgery. � e most common surgery repairs 
the eyelid to correct lid retraction. � is does not a� ect 
vision. Another procedure, called orbital decompres-
sion, is sometimes used to correct eye protrusion 
caused by swelling of the tissues behind the eye, a 
condition known as exophthalmos or proptosis. In 
addition, surgery may be done on the eye muscles 
to correct misaligned eyes and double vision. Plastic 
surgery is sometimes done to � x eye droopiness.

What you can do at home
If you have a mild case of Graves’ eye disease, your 
doctor may recommend some simple measures to 
alleviate discomfort. You can wear dark sunglasses 
and avoid bright sunlight if your eyes are sensitive to 
light, sleep with your head raised to reduce swelling, 
use lubricating eye drops and ointments to keep your 
eyes from drying out, and cover your eyes while you 
sleep. 

This Harvard Health Publication was prepared exclusively for Joelle Reizes - Purchased at https://www.health.harvard.edu



42 Thyroid Disease www.hea l th .har vard .edu

Working with your doctor

If you suspect you have thyroid disease, or any disease 
for that matter, it’s important to educate yourself so 

you know what questions to ask and can get the most 
bene� t from every interaction with your doctor. Keep 
the following suggestions in mind as you seek help 
from your doctor.

Your primary care doctor
Two of the most common complaints primary 
care doctors hear are “I’m always tired” and “I’m 
depressed.” Yet fatigue can be a symptom of many 
medical problems. Or, it can be a sign of a full sched-
ule, stress, or a lack of sleep. Before you go to the doc-
tor’s o�  ce, take note of any other symptoms that could 
indicate thyroid disease. Remember, even symptoms 
that may seem insigni� cant—such as “I’m always 
thirsty” or “I feel cold all the time”—may suggest a 
thyroid problem.

Here are some other tips to help your doctor diag-
nose your problem:
• Before your visit, prepare a list of questions 

and write down symptoms so you don’t forget 
anything. 

• Know your family’s medical history. It may be 
helpful to write up a family tree listing all of your 
relatives’ medical conditions and bring it with you 
to your appointment.

If you are diagnosed with thyroid disease, get 
informed. Ask your doctor for literature on your con-
dition. Write down any important information your 
doctor gives you about diagnosing and treating your 
thyroid problem, or request written instructions to 
take with you.

Finding a specialist
Depending on your condition, you may see several 
di� erent kinds of specialists over the course of treat-

ment. Initially, you may be referred to either an endo-
crinologist or a thyroidologist. An endocrinologist 
treats all hormone-related conditions, while a thy-
roidologist specializes in thyroid disease.

It may be wise to do your own homework to � nd 
a doctor who specializes in thyroid disease or who 
sees a signi� cant number of people with thyroid dis-
ease. (See “Resources,” page 46, for organizations that 
can help you locate a specialist.) Once you have some 
names, call the o�  ces to verify that the doctor accepts 
your health insurance and to set up consultations. If 
the doctor is an endocrinologist, � nd out how many 
people with thyroid disease the doctor sees each year 
versus the number of people with diabetes. If the 
doctor sees few thyroid patients, you may want to go 
elsewhere. 

Once you’ve settled on a doctor, � nd out if your 
health plan requires a referral from your primary care 
physician.

When you visit the specialist, be sure that you 
fully understand any tests and procedures he or she 
recommends for you. Request literature on the proce-
dures and write down any questions or concerns that 
you have about them. � e more you know, the more 
active a participant you can be in deciding which ther-
apy is right for you. If you’re not convinced that the 
treatment your doctor has recommended is right for 
you, seek a second opinion.

Finding a surgeon
If you need to have thyroid surgery, selecting a highly 
quali� ed surgeon is the most important choice you’ll 
make. Your risk for complications, including dam-
age to your parathyroid glands or laryngeal nerves, 
depends on the competence and experience of your 
surgeon. If you follow the guidelines below, you can 
signi� cantly improve your chances of � nding the right 
doctor and avoiding problems.

This Harvard Health Publication was prepared exclusively for Joelle Reizes - Purchased at https://www.health.harvard.edu



43www.hea l th .har vard .edu Thyroid Disease

Choose an experienced surgeon who frequently 
performs thyroid operations. � is could be a general 
surgeon who specializes in endocrine surgery, or a 
head and neck surgeon—also known as an otolaryn-
gologist or ear, nose, and throat (ENT) surgeon—who 
has special expertise in endocrine surgery. For a child 
undergoing thyroidectomy, look for an endocrine sur-
geon, a pediatric surgeon, or an ENT surgeon with 
experience in the surgical management of childhood 
thyroid conditions.

Start with several recommendations. Your 
endocrinologist will probably recommend a surgeon 
who meets the criteria outlined in this section. Ask 
for more than one name. You can also check with the 
professional organizations listed in the “Resources” 
section at the end of this report. Once you have a few 
names, call and get some basic information about the 
doctor over the phone, including the information 
listed below. For any information you cannot get over 
the phone, make a note to ask those questions at your 
� rst appointment.

Find out if the surgeon is board-certified. � is 
means that the surgeon has passed rigorous exami-
nations prepared by leaders in that � eld of expertise. 
General surgeons are certi� ed by the American Board 
of Surgery. Otolaryngologists are certi� ed by the 
American Board of Otolaryngology.

Find out how many thyroid operations the sur-
geon performs each year. � e surgeon should per-
form at least 30 thyroid or parathyroid operations a 
year—or ideally, more than 100 procedures.

Find out the surgeon’s complication rate. Your 
surgeon’s complication rate should be less than 2%. To 
determine the rate, you’ll need to ask how many proce-
dures he or she has performed in total and how many 
complications have resulted. If the surgeon doesn’t give 
a full and candid answer, � nd another surgeon.

Discuss the procedure. Talk speci� cally about the 
surgical procedure, what it involves, its risks, why it is 
recommended for you, and what your alternatives are.

Ask questions. It’s a good idea to write these 
down in advance of your appointment. Your surgeon 
should be willing to answer all of your questions.

If you choose a general surgeon, ask if he or she 
is a member of the American Association of Endo-
crine Surgeons. A general surgeon must perform a 
substantial number of thyroid operations each year 
with excellent outcomes to become a member of this 
professional organization. If the general surgeon is not 
a member, be certain he or she meets the rest of the 
criteria outlined in this section. 

If you are concerned about the surgeon’s experi-
ence or credentials, if you are not satis� ed with the 
treatment plan, or if the surgeon seems unwilling to 
answer your questions, � nd another surgeon.

Other specialists
Your endocrinologist or thyroidologist may rec-
ommend that you see one or more of the following 
specialists:

Cardiologist. If your thyroid disease is causing 
abnormal heart rhythms or other problems with your 
heart, you may be referred to a cardiologist. A cardi-
ologist may be very involved in your treatment if you 
have an existing heart condition or are at risk for heart 
disease.

Ophthalmologist. An ophthalmologist special-
izes in eye conditions. You may be referred to one of 
these doctors if you have eye problems associated with 
Graves’ disease.

Nuclear medicine specialist. If you are being 
tested with radioactive iodine, you are likely to 
encounter a doctor who specializes in nuclear medi-
cine. � is specialist typically interprets the radioac-
tive iodine uptake test or radioactive thyroid scan. 
If you are being treated with radioactive iodine, 
your endocrinologist usually administers treatment, 
although sometimes a nuclear medicine doctor will 
be involved.
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Living well with thyroid disease

T he most important thing to know about living with 
thyroid disease is that you will probably need to 

take thyroid hormone replacement for the rest of your 
life. Whether you spontaneously developed hypothy-
roidism or you were treated for hyperthyroidism and 
became hypothyroid, you’ll need to stay on a regimen 
of daily medication and have regular thyroid tests. � e 
good news is that once medication puts your thyroid 
hormone levels within a normal range, you can go on 
with your normal life, as long as you continue taking 
your medication. You’ll also need to avoid any sub-
stances—including drugs, supplements, and nutraceu-
ticals—that can decrease the medication’s e� ectiveness 
(see “Drugs and foods that interact with thyroid medi-
cations,” page 22). Here are a few other measures to 
ensure you stay in optimal health.

Regular check-ups
When you � rst begin taking thyroid hormone medi-
cation, you need to have your thyroid hormone levels 
checked every month or so, until the doctor is satis� ed 
that you are getting the precise hormone dosage your 
body needs. Once your symptoms improve, schedule a 
visit with your doctor every six to 12 months, because 
your requirements for thyroid hormone might change 
over time. � is is also true if you have a mild thyroid 
condition that does not require medication, or if you 
are one of the few people who have been success-
fully treated for overactive thyroid without becoming 
hypothyroid. Some people in this group do eventually 
become hypothyroid many years down the road, so it 
is important to schedule check-ups at least once a year.

When you’re feeling good and leading a busy life, 
it’s easy to put these check-ups low on your list of con-
cerns. But keep in mind that a number of factors can 
a� ect your thyroid hormone levels: illness, increasing 
age, changes in your diet, or pregnancy. You may need 
periodic adjustments to your medication.

Nutrition
You don’t need to follow a special diet while on thy-
roid hormone medication, with a couple of excep-
tions. Avoid foods high in soy protein, which can 
interfere with the absorption of thyroid hormone. If 
you still have a substantial portion of your thyroid, 
avoid excessive amounts of iodine, either in medi-
cations or supplements, as this could trigger more 
thyroid problems. Most iodine-rich foods, such as 
iodized products or � sh, are acceptable, but avoid 
kelp and other thyroid supplements (see “Myth and 
fact: Kelp supplements,” page 10). Aside from these 
restrictions, you are free to eat whatever you want, 
but aim for a healthy diet that includes lots of fruits, 
vegetables, and whole grains.

Adopting a nutritious diet not only keeps you feel-
ing good once your thyroid levels are normal, but it 
helps your digestive system function smoothly and 
your heart pump e�  ciently—both of which support 
healthy metabolism. If you still don’t feel well despite 
your medication, improving your diet and starting an 
exercise program (see next section) may help. Follow-
ing are some tips for healthy eating.

As long as you continue taking medication to regulate your thyroid 
hormones, you can live a normal, active life.
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Eat nutritious foods. Eat a variety of fruits, veg-
etables, nuts, and whole-grain foods to improve your 
overall health. Protein should come from lean sources, 
such as � sh or beans. Rely on healthy oils, such as 
olive oil.

Cut down on “bad” fats and simple carbohy-
drates. Certain dietary fats contribute to heart dis-
ease and some forms of cancer. Get no more than 20% 
to 35% of your daily calories from all kinds of fats. 
Reduce saturated fats, which come mainly from ani-
mal products such as meat and cheese, and trans fats, 
which take the form of hydrogenated oils in processed 
foods and many margarines. Instead, choose fats that 
help reduce LDL cholesterol. � ese include monoun-
saturated and polyunsaturated fats from vegetable oils, 
and omega-3 fats found in certain kinds of � sh. Seeds, 
nuts, and legumes are also healthy choices.

Carbohydrates should fall in the range of 45% to 
65% of your daily calories. Stick with complex carbo-
hydrates found in whole-grain foods, fruits, and veg-
etables, and minimize so�  drinks, potato chips, candy, 
crackers, and other junk foods that are high in calories 

and low in nutrients. Protein should make up about 
10% to 35% of your diet. Most people in developed 
countries get plenty of protein in their diets.

Increase dietary fiber. Dietary � ber helps improve 
digestion. Eating whole-grain foods and a variety of 
vegetables and fruits ensures that you have an ample 
supply of dietary � ber. � e Food and Nutrition Board 
recommends the following � ber intake:
• men ages 50 and younger: 38 grams per day
• men over 50: 30 grams per day
• women ages 50 and younger: 25 grams per day
• women over 50: 21 grams per day.

Exercise
People who exercise tend to live longer because exer-
cise increases the heart’s pumping ability and the 
body’s oxygen use. � ese changes, in turn, provide 
extra energy and stamina. Exercise also burns calories 
and can help keep your weight down. Just walking 30 
minutes a day on most days helps prevent heart dis-
ease and stroke and promotes general good health. 
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American Association of Clinical Endocrinologists (AACE)
245 Riverside Ave., Suite 200
Jacksonville, FL 32202
904-353-7878
www.aace.com
www.thyroidawareness.comwww.thyroidawareness.com
www.empoweryourhealth.orgwww.empoweryourhealth.org

AACE is a professional medical organization devoted to 
enhancing clinical endocrinology and improving medical care. 
Part of its mission is to educate people about endocrine disorders, 
such as thyroid disease, and offer referral services to people 
looking for a specialist. Guidelines used in the creation of this 
Special Health Report can be found on the AACE website. AACE 
also publishes EmPower, a magazine offering news and feature EmPower, a magazine offering news and feature EmPower
articles designed to help people with thyroid disorders, diabetes, 
and other endocrine conditions live a healthier, more active life.

American Association of Endocrine Surgeons
11300 W. Olympic Blvd., Suite 600
Los Angeles, CA 90064
310-986-6452
www.endocrinesurgery.orgwww.endocrinesurgery.org
www.endocrinediseases.orgwww.endocrinediseases.org

This organization of board-certifi ed surgeons is dedicated to 
the advancement of the science and art of endocrine surgery 
and maintenance of high standards of practice. The website has 

a bibliography of research papers on topics related to thyroid 
disorders, and a patient education site.

American Thyroid Association (ATA)
6066 Leesburg Pike, Suite 550
Falls Church, VA 22041
703-998-8890
www.thyroid.orgwww.thyroid.org

This professional society includes hundreds of U.S. and 
international physicians and scientists who specialize in the 
research and treatment of thyroid diseases. The group promotes 
research, patient care, and education of patients, the public, and 
the medical and scientifi c communities. It operates a referral 
service, and its website offers extensive patient information. 
Guidelines used in the creation of this Special Health Report 
can be found on the ATA website.

Endocrine Society
2055 L Street NW, Suite 600
Washington, DC 20036
888-363-6274 (toll-free)
www.endo-society.orgwww.endo-society.org

This organization of endocrinologists promotes research and 
clinical advancements in endocrinology and metabolism. The 
society provides names of specialists and other information for 
patients.

Resources
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antibodies: Substances naturally produced in the body that 
protect it from harmful viruses and bacteria. Antibodies are made 
by white blood cells called B cells.

antithyroid drugs: A class of drugs that block the thyroid 
gland’s ability to produce its hormone, thus reducing the level of 
thyroid hormone in your body.

atherosclerosis: A condition characterized by narrowed, 
hardened arteries, which can lead to heart disease and stroke.

atrial fi brillation: An unusually rapid, disorganized heart 
rhythm originating in the heart’s upper chambers. It is sometimes 
a sign of hyperthyroidism, particularly in older people.

autoimmune disease: A disease that develops when the body’s 
immune system attacks its own tissues, mistakenly perceiving 
them as foreign. Autoimmune disorders such as Hashimoto’s 
thyroiditis and Graves’ disease can cause thyroid problems.

beta blockers: Drugs used primarily to treat hypertension, 
angina, and coronary artery disease, but also to relieve heart-
related symptoms in people with hyperthyroidism.

bioavailability: The extent to which the active component in 
a given formulation, such as thyroid hormone medication, is 
available for use by the body.

desiccated thyroid: A formulation of animal thyroid gland that 
has been dried and powdered.

dietary supplements: Over-the-counter vitamins, minerals, 
herbs, or any other substances that add to the nutrients normally 
consumed in a diet.

euthyroid: A term used to describe normal thyroid status.

exophthalmos: A protrusion or bulging of the eye that occurs 
with Graves’ eye disease. Tissues behind the eye swell, forcing 
the eyeball forward. Also called proptosis.

goiter: An enlarged thyroid gland that creates a lump 
protruding from the neck. It commonly occurs when the thyroid 
produces too much or too little thyroid hormone, although it can 
also be present when thyroid levels are normal.

Graves’ disease: An autoimmune disease that causes the 
thyroid gland to overproduce thyroid hormone.

Graves’ eye disease: A condition that can occur with Graves’ 
disease. It is typically characterized by swollen, bulging, red eyes 
that appear to stare, as well as occasional double vision and 
vision loss. Also called thyroid eye disease.

Hashimoto’s thyroiditis: An autoimmune condition that is 
the leading cause of hypothyroidism in the United States. Two 
types of antibodies, called antithyroid peroxidase (anti-TPO) and 
antithyroglobulin (anti-Tg), contribute to the destruction of thyroid 
cells, making these cells unable to produce adequate amounts of 
thyroid hormone.

heart failure: A condition that results from decreased blood 
fl ow to muscles and organs throughout the body. Ineffective 
pumping of the heart also causes blood to back up into the veins 
that return blood to the heart. Hyperthyroidism can precipitate 
heart failure, and hypothyroidism can contribute to it.

hyperthyroidism: A disease that occurs when the thyroid 
produces more of its hormone than your body needs, thereby 
abnormally speeding up your metabolism.

hypothalamus: A section of the brain that releases thyrotropin-
releasing hormone (TRH), which stimulates the pituitary gland to 
produce thyroid-stimulating hormone (TSH). This network of com-
munication between the hypothalamus, pituitary, and thyroid glands 
is referred to as the hypothalamic-pituitary-thyroid axis or HPT axis.

hypothyroidism: A disease that occurs when the thyroid fails 
to produce enough thyroid hormone to meet your body’s needs, 
thereby slowing your metabolism.

iodides: Salt compounds containing iodine that are used to 
control severe hyperthyroidism in special circumstances. They 
work by decreasing the thyroid gland’s production and secretion 
of thyroid hormone.

levothyroxine sodium: The active ingredient in synthetic 
thyroxine (T4) pills; see thyroxine.

liothyronine sodium: The active ingredient in synthetic triiodo-
thyronine (T3) pills; see triiodothyronine.

multinodular goiter: A goiter that contains more than one 
lump or nodule. This type of goiter can evolve into a toxic multi-
nodular goiter and cause hyperthyroidism if the nodules 
are actively producing thyroid hormone.

nodule: A lump on the thyroid gland. A nodule sometimes 
contains active thyroid cells that produce thyroid hormone. Most 
nodules take up less iodine than normal thyroid tissue and make 
little, if any, thyroid hormone. Ninety percent of thyroid nodules 
appear “cold” (demonstrate less than normal function) on 
thyroid tests that use radioactive materials.

nutraceuticals: Dietary supplements containing concentrated 
forms of substances derived from food. Nutraceuticals contain 
higher dosages of these substances than are normally obtainable 
from food. They are used to enhance health, although not all of 
them are proven to do so.

orbital radiotherapy: X-ray treatment to the eye used in more 
serious cases of Graves’ eye disease.

parathyroid glands: The four glands located just behind the 
thyroid that are responsible for controlling calcium levels and 
infl uencing bone metabolism.

pituitary gland: The master gland, located at the base of the 
brain, that controls and regulates the thyroid and other glands 
throughout the endocrine system.

Glossary
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proptosis: See exophthalmos.

radioactive iodine: A radioactive form of iodine that can be 
used as a tracer during a radioactive iodine uptake test or a 
radioactive thyroid scan. Much larger amounts are used in the 
treatment of hyperthyroidism.

subacute thyroiditis: A painful version of thyroiditis caused 
by viral infection of the thyroid. This condition causes symptoms 
that may mimic the fl u, including fever, muscle aches and pains, 
and a painful, swollen thyroid gland. Subacute thyroiditis is also 
called de Quervain’s thyroiditis.

tachycardia: An abnormally fast heart rate that exceeds 100 
beats per minute. It can be a sign of hyperthyroidism.

thyroidectomy: A surgical procedure to remove all or part of 
the thyroid.

thyroiditis: Infl ammation of the thyroid. Types of thyroiditis 
include Hashimoto’s thyroiditis, subacute thyroiditis, postpartum 
thyroiditis, and silent thyroiditis.

thyroid-stimulating hormone (TSH): A hormone secreted 
into the bloodstream by the pituitary gland that stimulates the 
thyroid gland. Normally, the amount of hormone produced by 

the thyroid gland depends on how much TSH is in the blood. 
Doctors measure TSH levels to determine whether a person’s 
thyroid hormone levels are normal.

thyrotoxicosis: The presence of too much thyroid hormone 
in the body. This may be caused by an overproductive thyroid, 
infl ammation of the thyroid, or taking too much thyroid 
hormone.

thyrotropin receptor antibodies (TRAb): Antibodies that 
attach themselves to the TSH receptor and either stimulate 
overproduction or block production of thyroid hormone. These 
antibodies are most frequently seen in Graves’ disease.

thyroxine (T4): One of two major types of thyroid hormone 
manufactured by the thyroid gland. It contains four iodine atoms.

toxic multinodular goiter: An enlarged thyroid gland with 
nodules that produce excess thyroid hormone. This type of goi-
ter is responsible for hyperthyroidism in many people over 60.

triiodothyronine (T3): One of two major types of thyroid 
hormone manufactured by the thyroid gland. It contains three 
iodine atoms. Outside the thyroid gland, the liver and other 
organs convert T4 to T3.
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