
INTRODUCTION

Iodine is an element that is needed for the production
of thyroid hormone. The body does not make iodine, so it
is an essential part of diet. Iodine is found in various foods.
If the intake of iodine in the body is inadequate, the body
cannot make enough thyroid hormone. Thus, iodine
deficiency can lead to enlargement of the thyroid, the
disease know as goiter and to intellectual disabilities in
infants and children whose mothers were iodine deficient
during pregnancy.

Before 1920s, iodine deficiency was common in the
Great Lakes, Appalachian, and Northwest U.S. regions
and in the most of Canada. Treatment of iodine deficiency
by the iodized salt has virtually eliminated iodine deficiency
and the so -called “goiter belt” in the areas. However,
many other parts of the world do not have enough iodine
available through their diet and iodine deficiency continues
to be an important public health problem globally.
Approximately 40% of the world’s population remains at
risk for iodine deficiency Iodine disorders may result either
into hyperthyroidism or hypothyroidism.

A number of conditions, including Graves’ disease,
toxic adenoma, Plummer’s disease (toxic multinodular
goiter) and thyroiditis, can cause hyperthyroidism. If the
thyroid is a butterfly - shaped gland at the base of the
neck, just below Adam’s apple and it weighs less than
ounce, the thyroid gland has an enormous impact on the
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health. Every aspect of the metabolism is regulated by
thyroid hormones. The thyroid gland produces two main
hormones, thyroxin (T-4) and triiodothyronine (T-3) , that
influence every cell in the body. They maintain the rate
at which the body uses fats and carbohydrates, help in
the control of the body temperature, influencing the heart
rate, and help in regulation of the production of protein.
The thyroid also produces calcitonin, a hormone that helps
in regulation of the amount of calcium in the blood . The
rate at which T-4 and T-3 are released, is controlled by
the pituitary gland and the hypothalamus - an area at the
base of the brain that acts as a thermostat for whole
system. The hypothalamus signals the pituitary gland to
make a hormone called thyroid - stimulating hormone
(TSH). The pituitary gland then releases TSH - the
amount depends on how much T-4 and T-3 in the blood.
If one does not have enough T-4 and T-3 in the blood, the
TSH will rise. In case of too much T-4 and T-3, the TSH
level will fall finally, the thyroid gland regulates its
production of hormones based on the amount of TSH it
receives. If the thyroid gland is diseased and is releasing
too much thyroid hormone on its own, the TSH blood
level will remain below normal. If the diseased thyroid
gland cannot make enough thyroid hormone, the TSH
blood level will remain high.

Normally, the thyroid gland releases the right amount
of hormones, but sometimes it produces too much T-4.
This may occur for a number of reasons, Including:
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– Graves’ disease. Graves’ disease, an
autoimmune disorder in which antibodies produced by
the immune system stimulate the thyroid gland to produce
too much T-4, is the most common case of
hyperthyroidism. Normally, the immune system uses
antibodies to help to protect against viruses, bacteria and
other foreign substances that invade the body. In Graves’
disease, antibodies mistakenly attack the thyroid and
occasionally attack the tissue behind the eyes (Graves’
ophthalmopathy) and the skin , often in the lower legs
over the shins (Graves’ demopathy).

– Hyper functioning thyroid nodules (toxic
adenoma, toxic multinodular goiter, Plummer’s disease).
This form of hyperthyroidism occurs when one or more
adenomas of the thyroid gland produce too much T-4.
An adenoma is part of the gland that has walled itself off
from the rest of the rest of the gland, forming
noncancerous benign lumps that may cause an
enlargement of the thyroid.

– Thyroiditis. Sometimes thyroid gland can become
inflamed for unknown reasons. The inflammation can
cause excess thyroid hormone stored in the gland to leak
into the bloodstream. One rare type of thyroiditis , known
as sub acute granulomatous thyroiditis, causes pain in
the thyroid gland. Other types are painless and may
sometimes occur after pregnancy (Post Thyroiditis)

Hyperthyroidism, particularly  Graves’ disease, tends
to run in families and is more common in women in than
in men. If another member of the family has a thyroid
condition, the doctor must be consulted about what this
may mean for the health and whether he or she has any
recommendations for the thyroid function.

Hyperthyroidism (overactive thyroid) is a condition
in which the thyroid gland produces too much of the
hormone thyroxin. Hyperthyroidism can accelerate
body’s metabolism significantly, causing sudden weight
loss, a rapid or irregular heartbeat, sweating , and
nervousness or irritability. Several treatment options are
available if one has hyperthyroidism. Doctors use anti -
thyroid medications and radioactive iodine to slow the
production of thyroid hormones. Sometimes, treatment
of hyperthyroidism involves surgery to remove all our
parts of the thyroid gland. Although hyperthyroidism can
be serious if ignored it, most people respond well once
hyperthyroidism is diagnosed and treated.

Hyperthyroidism can mimic other health problems,
which may make it difficult for the doctor to diagnose. It
can also cause a wide variety of signs and symptoms,

including Sudden weight loss, Rapid heartbeat
(tachycardia) - Commonly more than 100 beats a minute
- irregular heartbeat (arrhythmia) or pounding of the heart
(palpitations) Increased appetite Nervousness, anxiety
and irritability, Tremor - usually a fine trembling in your
hands and fingers, Sweating, Changes in menstrual
patterns, Increased sensitivity to heat, Changes in bowel
patterns, especially more frequent bowel movements, An
enlarged thyroid gland (goiter), which may appear as a
swelling at the base of your neck, Fatigue, muscle
weakness, Difficulty sleeping, Skin thinning, Fine, brittle
hair etc.

Older adults are more likely to have either no signs
or symptoms or subtle ones, such as an increased heart
rate, heat, intolerance and a tendency to become tired
during ordinary activities. Medications called beta
blockers, which are used to treat high blood pressure
and other conditions, can mask many of the signs of
hyperthyroidism.

Sometimes an uncommon problem called Graves’
ophthalmopathy may affect eyes, especially if the people
smoke. In this disorder, the eyeballs protrude beyond their
normal protective orbits when the tissues and muscles
behind the eyes swell. This pushes the eyeballs forward
so far that they actually bulge out of their orbits. This
can cause the front surface of the eyeballs to become
very dry. Eye problems often improve without treatment.
Signs and symptoms of Graves’ ophthalmopthy include:
Protruding eyeballs, Red or swollen eyes, Excessive
tearing or discomfort in one or both eyes, Light sensitivity,
blurry or double vision, inflammation, or reduced eye
movement.

Hyperthyroidism is a condition in which the body
lacks sufficient thyroidhormone. Since the main purpose
of thyroid hormone is to “run the body’s metabolism,” it
is understandable that people with this condition will have
symptoms associated with a slow metabolism. The
estimates vary, but approximately 10 million Americans
have this common medical condition. In fact, around 10%
of women may have some degree of thyroid hormone
deficiency. Hyperthyroidism is more common than one
can believe. Millions of people are currently e
hyperthyroid and don’t know it. There are two fairly
common causes of hyperthyroidism. The first is a result
of previous (or currently on going) inflammation of the
thyroid gland, which leaves a large percentage of the
cells of the thyroid damaged (or dead) and incapable of
producing sufficient hormone. The most common cause
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of thyroid gland failure is called autoimmune thyroiditis
(also called Hasimoto’s thyroidits), a form of thyroid
inflammation caused by the patient’s own immune
system. The second major cause is the broad category
of “medical treatments”. The treatment of many thyroid
warrants surgical removal of portion or all of the thyroid
gland. If the total mass of thyroid producing cells left
within the body is not enough to meet the needs of the
body., the patient will develop hyperthyroidism. Goiters
and some other thyroid conditions can be treated with
radioactive iodine therapy. The aim of the radioactive
iodine therapy (for benign conditions) is to kill a portion
of the thyroid to prevent goiters growing larger or
producing too much hormone (hyperthyroidism).

Occasionally, the result of radioactive iodine
treatment will be that too many cells are  damaged so
the patient often becomes hypothyroid within a year or
two. However, this is usually greatly preferred over the
original problem. There are several other rare causes of
hyperthyroidism, one of them being a completely “normal”
thyroid gland that is not making enough hormone because
of a problem in the pituitary gland. If the pituitary does
not produce enough thyroid stimulating hormone (TSH)
then the thyroid simply does not have the “signal” to make
hormone. So it doesn’t. Common symptoms of
hyperthyroidism are: Fatigue, Weakness, Weight gain or
increased difficulty losing weight, Coarse , dry hair; Dry,
rough pale skin; Hair loss; Cold intolerance (you can’t
tolerate cold temperatures like those around you); Muscle
cramps and frequent muscle aches; Constipation;
Depression; irritability; Memory loss; Abnormal menstrual
cycles; Decreased libido etc. Each individual patient may
have any number of these symptoms, and they will vary
with the severity of the thyroid hormone deficiency and
the length of time the body has been deprived of the
proper amount of hormone. Most people will have a
combination of these symptoms. Occasionally, some
patients with hypothyroidism have no symptoms at all, or
they are just so subtle that they go unnoticed. There are
certain potential dangers of Hypothyroidism. Because
the body is expecting certain amount of thyroid hormone
the pituitary will make additional thyroid stimulating
hormone (TSH) in an attempt to entice the thyroid to
produce more hormone. This constant bombardment with
high levels of TSH may cause the thyroid gland to become
enlarged and from a goiter (termed a “compensatory
goither”). Left untreated, the symptoms of
Hypothyroidism will usually progress. Rarely,

complications can result in severe life-threatening
depression, heart failure, or coma. Hypothyroidism can
often be diagnosed with a simple blood test. In some
person, however, it’s not so simple and more detailed
tests are needed. Most importantaly, a good relationship
with a good endocrinologist will almost surely be needed.

Hypothyroidism is completely’ treatable in many
patients simply by taking a small pill once a day. However;
this is a simplified statement , and it’s not always so easy.
There are several types of thyroid hormone preparations
and one type of medicine will not be the best therapy for
all patients. Many factors will go into the treatment of
hypothyroidism and it is different for everybody.

Globally, the most common indication for thyroid
operation is a solitary nodule with the possibility of
malignancy. Thyroid nodules are common in clinical
practice. The patient may seek medical advice due to
cosmetic deformity or the thyroid swelling may also be
present as obstructive symptoms of trachea and
esophagus or change of voice.

They may be solitary within a “normal” thyroid gland
or dominant within a multinodular goiter. The incidence
of thyroid nodules has been on the rise in recent decades,
mainly due to the wider use of neck imaging. Therefore,
the incidental finding of a thyroid nodule in an
asymptomatic patient is not rare. The differential
diagnosis of a thyroid nodule is crucial, as malignancy
necessitates surgery, while strict patient follow-up is
necessary in the case of benignity (Polyzos et al., 2007).
Clinically thyroid nodules are noted as an incidental finding
during routine physical examination or during any non-
invasive procedure. Several disorders may be the cause
of a thyroid nodule. The Majority of thyroid nodules are
asymptomatic. Their clinical importance is primarily
necessitates to exclude a thyroid malignancy (Gharib and
Goellner, 1993, Hegedus, 2004 Lin et al., 2005).

Stimulating thyroid stimulating hormone (TSH)-
receptor antibodies does not seem to induce nodule /
carcinoma formation or a change in the biologic behavior
of thyroid malignancies in patients with Graves’ disease.
It has been reported that the patients visit to an
endocrinologist before undergoing clinical evaluation
contributes to decreasing the diagnostic cost and
increasing diagnostic usefulness (Ortiz et al., 1998). The
information of malignancies in a nodular goiter is
debatable. The most workers are in the opinion that
solitary nodules are prone to develop malignant changes
than that of multinodular goiter. Researchers reported
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that the frequency of carcinoma in multinodular goiters
is about half of that found in solitary nodules (Franklyn et
al., 1993). Several other studies, however indicated that
goiters multinodularity should no longer be considered as
an indicator of benign disease and that the nodules within
a multinodular goiter should be valued as the solitary
nodules in an otherwise normal gland. European thyroid
cancer Taskforce opined that the risk of malignancy is
similar among hypo functioning single nodules and
multinodular goiter(Tollin et al., 2000, Gandolfi et al.,
2004, Marqusee et al., 2000, Pacini et al., 2006).

The age long controversy in the management of
thyroid swelling centered around the satisfactory
treatment on one hand the definitive morbidity associated
with extensive surgery even in expert hands on the other.
The strategy of management is formed after a detailed
history taking, a thorough clinical examination,
biochemical assessment , ultrasonography and fine needle
aspiration cytology (FNAC), scintigraphhy, and estimation
of tumor makers. The battery of investigations suggested
by the researchers was aimed at providing a standard
protocol for identification and management of cases of
thyroid swelling for surgical removal and also for those
patients who refuses surgery on the ground that these
are asymptomatic. An attempt was made to find out the
clinico- pathological correlates of the incidentally revealed
thyroid swellings and to reach an agreement for diagnosis
workup for the accuracy of preoperative diagnostic
methods for optional intervention of thyroid malignancy.

In spite of wide publicity of use of iodised salt, the
prevalence of thyrodism is still existing. There may be
several reasons for that. It is a common observation that
solutions of potassium iodide become yellow or brown
with age. The brown color of these solutions is due no
doubt to the formation of free iodine resulting from the
decomposition of information is available. Exposure of
the solution to sunlight apparently hastens the
decomposition. It is probable that the same factors which
operate to liberate iodine from solutions of potassium
iodide will operate in a similar way to produce free iodine
in an iodized salt. Fellenberg (1913) finds that iodized
salt in ordinary storage in a grocery store loses iodine.
Since, it was found that the purer the salt the lower the
loss of iodine, McClendon (1923) suggests that the loss
is probably due to presence of nitrites or nitrates which
oxidized the iodide to iodine, which then volatilizes into
the air. The impurities likely to be present in salt was
determined. No correlation between the Mg, Ca, SO

4
,

Fe and Al content of the salt and the quantity of iodine
lost during storage were observed.

Iodized salts stored in atmosphere of relative
humidities of 50% lose smaller quantities of their iodine
than salts stored under similar conditions at other
humidities. Iodized salts rendered alkaline by the addition
of NaHCOs lose practically none of their iodine during
storage, while neutral salts or salts rendered acid lose
appreciable quantities. Salts iodized with KIO

3
 lose none

of their iodine when stored for extended periods.
Exposure of iodized salts to sunlight effects a loss of
iodine from neutral or acid salts, only a slight Toss from
salt rendered alkaline, and practically no loss from salts
iodized with KIO

3
. Exposure to heat alone effects losses

of iodine from acid, neutral, and alkaline iodized salts and
from salts and from salts iodized with KIO

3
 in precisely

the same order order as did exposure to sunlight. Exposure
to light and heat simultaneously effects greater losses of
iodine from salts of neutral or acid reaction than exposure
to light alone or heat alone. In the case of iodized salts of
alkaline reaction the losses of iodine are again insignificant
or negligible, even though the salts are exposed to light
and heat simultaneously. The quantity iodine deficiency
can be caused by numerous factors, including soil erosion
causing low levels in foods and water sources.
Consumption of large amounts of foods known as
goitrogens, such as cruciferous vegetables, cassava,
millet, and soya flour, can also affect iodine uptake and
utilizations. Furthermore restrictive diets also play a role.
Dietary salt restriction is recommended as a first line
therapy for the 74.5 million people in the U.S with
hypertension (Appel et al., 2011). Also data suggest that
25% of vegetarians and 80% of vegans are iodine
deficient. In addition, halogen elements found in the
environment are similar to iodine in structure and compete
for uptake and utilization. Vitamin A, Iron, and selenium
deficiency can also exacerbate condition caused by iodine
deficiency (NAP, 2011).

Iodine is absorbed from the intestine in the form of
iodide. It is primarily taken up from the circulation by the
thyroid and kidneys. Iodide is also concentrated in breast
tissue, gastric mucosa, eyes, the cervix, salivary glands,
epidermis, and choroid plexus. Iodine is an element that
belongs to the halogen family, which also includes fluorine
, chlorine, bromine, and astatine. The halogen are similar
in structure and can replace each other in physiological
reactions.

Iodine deficiency is of particular importance in
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pregnant and lactating women. Maternal iodine deficiency
and hyperthyroidism is detrimental to the developing fetus,
which relies on maternal thyroxine for normal
development. Significant maternal iodine deficiency and
hyperthyroidism can result in cretinism, a condition
characterized by mental retardation, neurological defects
and growth abnormalities.

Researchers evaluated the relationship between
iodine deficiency and intelligence quotient (IQ) in school
children. This study showed that children with urinary
iodine levels above 100mg/L had a significantly higher
IQ, where as children with urinary iodine levels less than
100mg/L had an increased risk of having an IQ below
70. This study also found that consuming noniodized salt
and drinking milk less than once per day increased the
risk of having an IQ below the 25 percentile. Similarly
children from severe iodine- deficient areas had a loss in
IQ scores of 12.45 points compared with children from
iodine sufficient areas (Qian et al., 2005).

According to the most recent global estimate, 1.88
billion people are at risk of iodine deficiency and 241
million children (~30%) have an inadequate iodine intake.
Over half the children with insufficient iodine intake live
in South/ South- East Asia (76million) and Africa (58
million). Thus a sustainable strategy tackling iodine
deficiency is required (Anderson et al., 2012). Universal
salt iodized is recognized as the most promising,
sustainable, and cost effective solution to address iodine
deficiency at the country level. A country is said to have
achieved USI when at least 90% of households consumed
adequately iodized salt (15ppm). In the past 20 years, a
massive international efforts has estimated 70% has been
made towards USI, as result 34 countries have eliminated
IDD through USI AND AN ESTIMATED 70% of
households worldwide are currently consuming
adequately iodized salt. However access to and use of
adequately iodized salt varies sharply within regions and
countries, and IDD countries to be a public health problem
in 32 countries. In 2006 the UNITED NATIONAS
INTERNATIONAL CHILDREN’S EMERGENCY
FUND (UNICHEF) identified 16 “make or break”
countries that required additional support to accelerate
their efforts towards USI. These are major slat- producing
countries with a low coverage of salt iodization and high
numbers of unprotected newborns. UNICHEF estimated
that if these 16 countries achieved USI, the global
households coverage of adequately iodized salt would
reach 85%. With only 51% of households consuming

adequately iodized salt in 2006 and an estimated 13 million
newborns unprotected again IDDD, India was at the top
of the list “make -or-break” countries (Micronutrient
Initiative, 2016, UNICHEF, 2008).

In 2013 in India about 200 million people were at
risk of IDDs and another 71 million were suffering from
goiter and other IDDs. Sample surveys conducted all
over the country found that of 324 districts included in
the study, 263 districts were IDD endemic, that is, where
the prevalence of IDD is >10% but there was a significant
reduction in visible goiter. Visible goiter was just the tip
of the iceberg. IDDs constitute a wide spectrum of
disease and effect persons of all age groups. Hence does
that mean that the survey conducted by the ICMR in
2006 represents just the 10% of the total problem. The
purpose of the present paper is to review the national
efforts toward USI in India, document achievements and
progress, identify challenges in policy formulation and
program implementation and purpose a future agenda
toward the achievement of USI.
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