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Abstract
Hypothyroidism and hyperthyroidism are the major thyroid disorders caused due to
malfunctioning of the thyroid gland. Thyroid diseases have been observed in more than 100
countries and affecting approximately 1.6 billion populations worldwide and people are many at
risk and desperately need iodine supplementation. Thyrotoxicosis is the term mostly used for
hyperthyroidism, but not all the cases of hyperthyroidism signify thyrotoxicosis. Hypothyroidism
and hyperthyroidism are caused because of low or high production of thyroid hormones. Causes
of hyperthyroidism are thyroid hyperplasia related to Graves` disease, high intake of thyroid
hormones, multi nodular goiter and hyper functional goiter and thyroid adenoma. Other causes of
hyperthyroidism may include thyroiditis, pituitary adenoma secreted by TSH and high secretion
by ectopic thyroid. Deficiency of iodine usually causes hypothyroidism. Iodine salt plays integral
role in hypothyroidism as well as hyperthyroidism. Need of iodine is compensated by water and
foods if there is deficiency in sources of iodine, then it results in malfunctioning of thyroid gland
resulting in development of cretinism, hypothyroidism and many other iodine related issues. The
thyroid disease and its prevalence vary from country to country. The prevalence of
hyperthyroidism in Pakistan was observed to be 5.1% while sub clinical hyperthyroidism
accounted for 5.8%, however hypothyroidism was observed to be 4.1% and 5.4% in case of sub
clinical hypothyroidism respectively. In females the prevalence of hypothyroidism,
hyperthyroidism, sub clinical hyperthyroidism as well as sub clinical hypothyroidism was higher
in female population as compared to the males.
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Thyroid glands
hormones) and hyperthyroidism (high
Introduction
Enlargement of the thyroid and abnormalities
secretion of thyroid hormones) [1]. Every
in the thyroid gland's normal functioning is
abnormality of thyroid has its own symptoms
referred to as thyroid diseases/disorders. The
and manifestations. According to reports
major abnormalities of thyroid glands are
globally almost 1.6 billion people are at the
hypothyroidism (low production of thyroid
risk of thyroid disorders and needs
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supplements of iodine. Thyroid diseases have
been reported all across the world in more
than hundreds of countries including
developing as well as under developed
countries of the continent Africa, Asia, and
America etc. In Pakistan the population
which is iodine deficient accounts for 20
million, while 8 million shows many iodine
deficiency
disorders
(thyroid
malfunctioning) and approximately 1 million
people are suffering from mental problems
[1].
Pathophysiology of thyroid gland and its
hormones
The thyroid is butterfly shaped small gland
with 20 to 25 grams of weight [2]. It has two
major
hormones,
namely
T3
(triiodothyronine) and T4 (thyroxin). Thyroid
follicles secrete thyroxin or T4 hormone. The
basic structure of T3 and T4 is almost
identical, consisting of two tyrosine (amino
acid) linked with each other. T3 hormone has
three
iodine
atoms
known
as
triiodothyronine, while T4 has four iodine
atoms named as thyroxin [3]. During the
normal functioning thyroid gland secretes T3
and T4 approximately 7% and 93%,
respectively. Nevertheless, the potency of T3
is greater than T4 about 3 to5 folds [4]. TSH
(Thyroid stimulating hormone) is secreted by
the stimulation of TRH (tripeptide-releasing
hormone) by the hypothalamus. TSH is also
called thyrotropin, which is anterior pituitary
hormone and involved in synthesis,
regulation and secretion of synthesis of T3
and T4 hormones [5].
TSH is involved in controlling the release of
T3 and T4 according to the requirements. The
abnormal TSH concentrations may result in
various thyroid disorders, which may result
in many thyroidal as well as non-thyroidal
disorders. The condition of primary
hypothyroidism presents high serum levels of
TSH while low T3 and T4 levels. In the case
of mild hypothyroidism, the level of TSH is
observed to be high but T4 level may be

normal [6]. Likewise, the condition of
hyperthyroidism presents high serum levels
of T3 and T4 and low level of TSH because
of negative feedback mechanism [7]. Thyroid
hormone affects almost all the cells and
organs of the body including thyroid gland,
uterus, testes, and spleen, except the adult
brain. Usually, thyroid gland and its
hormones are involved in the stimulation of
the enzyme associated with oxidation of
glucose and thus cause the increase in rate of
basal metabolic rate and production of heat.
During the development of fetal and in the
early postnatal life [8]. The high and
abnormal secretion of these hormones cause
60%- 100% increase in rate of basal
metabolism which will also increase the rate
of food metabolism, synthesis and catabolism
of proteins. The stimulation to the brain also
increases and functioning of various
endocrine glands also increased. In children
high skeletal growth is caused by
hyperthyroidism making a child taller
considerably. Conversely greatly low growth
rate is associated with hypothyroidism. If the
child deficient with iodine is not provided
with thyroid therapy after birth then it may
suffer from mental retarding and
insufficiency for lifetime. Above all the
thyroid hormones have also major definite
effects on vital mechanisms of body as well
[9].
Hypothyroidism
Low serum level and secretion of thyroid
hormones are termed as hypothyroidism.
Hypothyroidism is characterized by the
inability of thyroid gland to produce required
level of hormones. Iodine is necessary for the
synthesis of thyroid hormones. The
unavailability of iodine leads to the
development of hypothyroidism. Mostly
hypothyroidism develops due to iodine
deficiency, but it may also develop due to low
TSH secretion, chronic lymphocytic
thyroiditis or/and Hashimoto's disease but in
rare cases. Malfunctioning of the pituitary
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gland may cause low TSH level, which may
be due to antithyroid drugs [10].
Low serum thyroid hormones level may be
due to various exogenous as well as
endogenous abnormalities. Low iodine intake
is one of the exogenous causes of
hypothyroidism. The example of an
exogenous cause of hypothyroidism is
endemic goiter. The endogenous causes
include autoimmunity against the thyroid
gland, leading towards the gland destruction
instead of stimulation. The example of
endogenous cause of hypothyroidism is
Hashimoto's disease [4].
In the early stages, symptoms of iodine
deficiency are body weakness, fatigue,
constipation, coarse and dry skin, cold
intolerance, slow or low rates of metabolism
[11]. Depression is the primary psychological
symptom of hypothyroidism. These are the
symptoms experienced by the majority of the
people suffering from severe hypothyroidism
[12]. The prolonged deficiency of iodine
results in seizing synthesis of thyroid
hormones by thyroid gland leading toward
high TSH production by pituitary gland. TSH
stimulates the thyroid gland to get iodine,
resulting in hyperplasia of the thyroid gland
up to 300 to500 grams. In many countries of
the world, due to insufficiency of iodine in
water and soil the grown food is also iodine
deficient and the native of those areas are
unable to get the required amount of iodine
and suffer from the development of goiter
known as endemic goiter [13].
Cretinism
During infancy and early fetal life,
development of severe hypothyroidism is
known as cretinism, and diagnosis within
weeks of birth can help in its prevention. It is
also known as endemic cretinism in iodine
deficient areas. Its causes may growth failure
of thyroid, inadequate synthesis of hormones
because of unavailability of iodine, dietary
goitrogenic and deficiency of autosomal
recessive enzyme known as sporadic

cretinism. The clinical manifestations of
cretinism are stocky and short physique, thick
neck and tongue, and mental retardedness.
These conditions are not irreversible [14].
Myxedema
Myxedema is characterized by a deficiency
of thyroid hormones in adulthood showing
edematous appearance on the whole body
[15]. Voice hoarseness, skin roughness, and
enlargement
of
heart
are
major
manifestations of myxedema. The leading
causes are low TSH serum levels, destruction
of the thyroid by Hashimoto's, autoimmune
thyroiditis, antithyroid drugs therapy,
inability to synthesize thyroid hormones due
to iodine deficiency and gland ablation by
surgery [16].
Iodide goiter
Iodide goiter is a condition with or without
hypothyroidism developed due to excess and
chronic iodine consumption [17]. Clinical
manifestation includes enlarged goiter. The
iodide goiter prevalence in America was
about 5 to10% [18]. Patients with respiratory
disorders are more prone to have iodide
goiter. Nonetheless, it is rarely reported and
is also associated with dysfunction of the
thyroid gland [19].
Multinodular and diffused goiter
Multinodular and diffused goiters are very
rare. Their causative reason is the innate
defect in enzymatic function but in many
cases the exact cause is still unknown. These
are sometimes considered as two different
goiters based on symptomatic phases during
the pathological process. Multinodular goiter
is characterized by asymmetrical shape and
with irregular radio uptake, while diffused
goiter has a symmetrical shape with diffused
uptake [20].
Food deficiency of iodine is the main reason
of developing hypothyroidism which occurs
mostly during phases of development and
growth with inadequate dietary iodine.
Mostly the pregnant females and their babies
are affected [21].
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In Islamabad, the prevalence of severe iodine
deficiency was also reported and goiter
accounted for 62.1% in children with school
going ages. The clinical examination of
children showed goiter of grade1 and 2 in
39.27% of children [27]. In Pakistan
hypothyroidism accounted for 4%, while
5.4% with subclinical hypothyroidism
amongst thyroid patients as reported by
Akhtar [28]. Out of which in males, the
prevalence of hypothyroidism was 1.3% and
in females, it was 2.75% respectively.
Likewise, in male population, 1.5% suffered
from subclinical hypothyroidism and in
females it was observed to be 3.9%. In
Southern China areas of cretinism and
endemic goiter impaired occular hearing was
found in normal school children with age
range of 7 to 11 years due to deficiency of
iodine treated with iodized salt [29].
Chiovato [30] reported hypothyroidism in
transient neonates because of the deficiency
of iodine in third world countries, Italy and
Europe.
According to Mengreli [31] in 1979 in
Greece, screening of 1274000 neonates was
done, out of which 377 have congenital
hypothyroidism. The study conducted by
Shankar [32] in North India specifically areas
deficient
with
iodine
to
explore
hypothyroidism and its causes in children. He
found in 54% of children there was found
significant growth retardation.
A survey conducted by Foo [32]in Ai river
and Lemanak villages to found the
prevalence of goiter showed high prevalence
36.9% among villagers living in iron
deficient soil areas and 26.5% in the interior
Ai river area. The prevalence was much
higher among young females 75.4 % as
compared to older ones 49.1%.
The deficiency of iodine can be prevented
making the irrigation water iodinated. This
technique was used to increase the iodine
content of the soil, water, crops, humans and
animals in Xinjian province of China.

Causes of goiter
Hashimoto's disease, commonly known as
lymphocytic thyroiditis, is characterized by
low production of thyroid hormones because
of thyroid cells destruction. Usually, the
cancer treatment involves the removal of the
thyroid gland and partial thyroidectomy in
the condition of hyperthyroidism that can
also result hypothyroidism. Goiter can also
be developed in pregnancy due to thyroid
inflammation, goitrogenic substances and
viral illness. Goitrogenic substances are
present in plants like rape seeds, cassava,
cabbage, turnip, mustard [22].
Many
antithyroid
drugs
including
thiocyanates, propylthiouracil, and inorganic
iodide therapy for the treatment of
hyperthyroidism can also result in developing
goiter [23].
Failure of the pituitary gland also leads to
Hypothyroidism
(secondary
hypothyroidism), but it is not common.
Innate enzymatic errors in metabolism of
iodine, increase TSH production, defected
receptors of thyroid hormone, thyroid glands
autoimmunity and malignancy are also some
rare cases. Iodine deficiency was found in
more than 90% of the goiter patients. Thyroid
diseases if remains untreated, can seriously
effects the body [24].
Prevalence of hypothyroidism
Prevalence of hypothyroidis ranges from 5%
to 15% in various areas. In Khyber
Pakhtunkhwa
province,
Pakistan,
approximately 70% of the rural population
and more than 50% of urban population is
encountering various disorders due to
deficiency of iodine. According to a survey
in Peshawar schools the prevalence of goiter
was 59% in children with ages less than 10
years. The palpable goiter in Kalam was
reported to be 21.18% [25]. The deficiency of
iodine and its related disorders are major
health problems of the whole country more
commonly in less developed areas like
Hazara, Dir, Malakand and Chitral etc. [26].
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Making the water iodinated is one of the
simplest, easy, cost effective as well as
effective methods [33]. Before the 2nd world
war, deficiency of iodine was also reported
and the prevalence was accidentally reduced
because of large milk and dairy product
consumption contaminated with iodine
resulting in a decline of hypothyroidism
cases.
Hyperthyroidism
A high serum level of thyroid hormones is
referred as hyperthyroidism, which is usually
due to exogenous or endogenous agents. The
endogenous causes of hyperthyroidism
include autoimmune abnormalities of the
thyroid gland in which the cells producing
thyroid hormones are stimulated for
abnormally high secretions. Examples of
endogenous causes are thyroid glands
adenoma
and
Graves'
disease.
Hyperthyroidism is also developed due to
high iodine intake or excessive thyroid
hormones ingestion. Thyrotoxicosis is a term
generally used for hyperthyroidism, but as
already mentioned that all the cases of
hyperthyroidism
did
not
represents
symptoms of thyrotoxicosis. It is usually
developed in middle ages. The clinical basic
manifestation
of
thyrotoxicosis
or
hyperthyroidism presents hyperplasia of
thyroid gland with the size 2-3 times more
than normal. The secretion rate also increases
5 to 15 times by each cell resulting in
diminish of TSH in serum. Commonly
observed symptoms are loss in weight loss
with high appetite, tremors, body weakness,
tachycardia, nervousness, loose stools,
goiter, anxiety, irritability, exophthalmos,
heat intolerance, heavy sweating and moist
and warm skin [5, 34]
Thyrotoxicosis
Thyrotoxicosis is characterized by high
levels of T3 and T4 in the blood in free form
resulting in high rate of metabolism. As it is
also developed by high activity of the thyroid
gland, so it is also known as hyperthyroidism.

Conversely, in many states and in thyroiditis
the increased secretion is responsible for
hyperthyroidism instead of gland hyperfunctioning. So, it can be said that
thyrotoxicosis is a type of hyperthyroidism.
Primary hyperthyroidism and secondary
hyperthyroidism are the terms used based on
intrinsic or extrinsic thyroid abnormalities
like a pituitary tumor.Thyroid gland diffused
hyperplasia along with Graves' disease is the
most common cause of hyperthyroidism.
Other
causes
are
hyperfunctional
multinodular
goiter
and
thyroid
hyperfunction adenoma. Uncommon causes
are thyroiditis, pituitary adenoma and ectopic
thyroid secreting high concentration of
hormone in ovarian tetramas [35].
Graves' disease is the autoimmune disease in
which the body starts producing antibodies
against thyroid resulting in high thyroid
hormones level, causing ineffictivity of
feedback mechanism, which otherwise
controls the normal thyroid secretion [36].
Antibodies or immunoglobulin acts like TSH
and were observed in almost 50% to 80 %
thyrotoxic patient's blood. Autoimmune
thyroiditis and Graves' disease belongs to
same genetic family so genetic factors are
involved [37]. High intake of iodine also
induces the development of hyperthyroidism
or thyrotoxicosis in individuals who were
previously iodine deficient. Jod-basedow or
Iodine induced thyrotoxicosis (IIT) is the
toxic effect of excess iodine [38].
Iodine induced hyperthyroidism (IIH)
Many mutational changes in the thyroid cells
lead towards Iodine induced hyperthyroidism
and making the cells autonomous. With the
growth of these cells the supply of iodine
increases, making a person thyrotoxic [39].
The females in their young and middle age
develops defuse enlargement of the thyroid
gland which is painless and is known as
autoimmune
thyroiditis/Hashimoto's
thyroiditis/
/chronic
thyroiditis
and
lymphocytic thyroiditis [40].
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In areas deficient in iodine high prevalence of
Hashimoto's thyroiditis has been reported,
where introduction of supplementation
enrich in iodine has been adopted [41, 42].
Hashimoto's thyroiditis may be caused due to
many factors like hyperplasia of the thyroid
gland which is commonly induced by
repletion, deficiency or excess of iodine.
Hashimoto's thyroiditis can be categorized as
the type of autoimmunity I which antibodies
produced against cells of thyroid. Mostly
patient's serum had auto-antibodies.
Lymphocytic infiltration occurs in the
thyroid gland which causes the destruction of
thyroid cells. On the other hand, patients
diagnosed with mild hypothyroid or
euthyroid rarely became hyperthyroid [43,
44].
Thyrotoxicosis or hyperthyroidism can also
be developed due to consumption of drugs,
topical antiseptics and diagnostic materials
containing iodine like dyes used in radio
contrast, vitamins supplements, tablets for
purification of water, various kelp with
iodine, and amiodarone etc. [45]. It may also
be because of tumor or localized adenoma
developed in the thyroid glands and its cells
which start secreting abnormally high
concentrations of thyroid hormones [46].
Hashimoto's disease or autoimmune
thyroiditis
It is also reported in the areas deficient with
iodine in soil and water and after seeking the
iodine therapy in individuals. According to
Foley [37] Hashimoto's disease was
uncommon in people living in, dietary
deficient areas for iodine. Thyroiditis
(autoimmune disease) significantly increased
after getting iodine therapy, iodized salt
administration, and consumption of oil and
bread. After the intake of dietary iodine,
thyroid gland lymphocytic infiltration
occurred. However, antibodies were not
found in serum of patients with endemic
goiter, and 43% of people after iodized oil
therapy developed hyperthyroidism. The

iodine diet and medication also increased the
severity and frequency of autoimmune
thyroid diseases. In goiter treatment with
lugol's iodine, thyrotoxicosis had also been
observed to be developed. Thyrotoxicosis
was caused by iodine used as a source [47].
Enlargement of the thyroid gland was
observed after chronic use of drugs like
hydroxyquinoline and lugol's iodine [48].
Iodine-rich drug amiodarone was also
associated with the development of
thyrotoxicosis [49].
According to report iodide goiter, can also be
developed after long therapy of iodide or
iodide producing compounds. Excess amount
of iodine in the daily diet of the normal
person can also produce iodide goiter [50]. It
was observed that individuals with no thyroid
abnormalities other than euthyroid after
treatment with iodine supplementation
medication developed iodine induced
thyrotoxicosis and iodine cessation; again
euthyroid status was restored [51]. High
iodine doses are not recommended to goiter
and thyroid patients except in case of iodine
deficiency [52]. The increase in T4 level in a
patient with toxic adenoma after taking
potassium iodide was observed. The goiter
was evaluated in pregnant females of
Bangladesh rural areas before starting the
iodine supplementation and the prevalence of
goiter was recorded as 99%. So, it can be
concluded that high prevalence of goiter can
occur even without severe deficiency of
iodine and supplementation of iodine may
also not entirely solve the problems of goiter
[53].
Prevalence
of
thyrotoxicosis/hyperthyroidism
In Pakistan thyrotoxicosis is very rare.
Nevertheless, patients with other thyroid
disorders have been reported to have
thyrotoxicosis or hyperthyroidism. In order
to develop a proper health care system
regarding thyroid disorders it is necessary to
have the knowledge, planning as well as
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assessment of thyroid disease its prevalence
in accordance with hormone levels and intake
of iodized salt. The pattern of thyroid
diseases in Ethiopia was studied by selecting
373 patients in an endocrine clinic. In 43.9%
patients thyrotoxicosis, in 23.6% euthyroid
solitary nodules, in 22.3% simple goiter and
in 6.7% Euthyroid multinodular goiter was
observed. However, the prevalence of
thyrotoxicosis in cases of Graves' disease
accounted for 41.7%, 31.9% with toxic
multinodular goiter, 22.1% with toxic
solitary nodule, 3.1% with Base dow's goiter
and 1.2% had thyroiditis [54].
In Zimbabwe, hyperthyroidism had also been
reported after the consumption of iodized
salt. Urinary iodine concentration was
observed to be increased by 10 folds. Some
reports also documented the increase in cases
of toxic nodular goiter with ages more than
40 year after salt iodization [45]. Miller and
Block conducted a research on 70 patients of
multinodular goiters In Michigan to
investigate the function of thyroid and
concluded that with the increase in age there
was also observed an increase in autonomous
tissues which led towards euthyroid to
condition of hyperthyroidism [55].
Iodine in high concentrations is toxic and
cause
thyrotoxicosis.
Patients
with
thyrotoxicosis
history
should
avoid
supplementation of dietary iodine. Many
researches also recommended avoiding
iodized salt until prescribed [41, 56]. Gomez
[57] conducted research on thyroid nodular
disease in 110 elderly patients and observed
a yearly incidence of 0.4/1000 peoples. Out
of 110 research subjects, hyperthyroidism
was found in 58.2% out of which 53.1% had
T4 thyrotoxicosis, T3 thyrotoxicosis was
observed
in
12.5%,
subclinical
hyperthyroidism in 34.4% and iodine
induced hyperthyroidism 8.2% patients.
Lavard [58] reported thyrotoxicosis was
confirmed in Denmark in 56 children with
ages less than 5 years. 0.79/100,000 was the

rate of prevalence of thyrotoxicosis in the
population. They claimed thyrotoxicosis as a
rare disorder however women showed 6.7:1
tendency of hyperthyroidism as compared to
males.
The effect of iodine on thyrotoxicosis was
studied by [59] and its prevalence was
observed to be increased after taking iodized
salt, and was highly prevalent in females. The
residents of Hokkaido, Japan Island
consumed were high iodine containing
seaweed. In Tasmania, Australia the increase
in the prevalence of thyrotoxicosis induced
by iodine was reported [59, 60]. Iodine
supplementation of bread in Tasmania was
initiated in 1966 to correct moderate iodine
deficiency. A prospective study conducted in
a normal iodide area on 242 non-toxic
nodular goiter patients revealed in patients
with autonomous tissues had a high 75%
subclinical hyperthyroidism prevalence,
while subjects without autonomous tissues
had low 17.2% subclinical hyperthyroidism
[61].
The thyroid disorders and its frequency in
different age groups, gender based and
different climatic conditions was studied [28]
in Pakistan and revealed that percentages of
subclinical hyperthyroidism as well as
hyperthyroidism in different age groups were
found to be 5.1% to 5.8%, with high
prevalence rates in women as compared to
men (3.85% vs. 1.2%). Likewise, in case of
subclinical hyperthyroidism it was observed
to be (4.3% women vs 5% men) high in
women.
Thyroid problems in accordance with role
of iodine
In
thyrotoxicosis,
hyperthyroidism,
hypothyroidism and other thyroid disorders,
iodine plays a major role. Iodine the integral
component of thyroid hormones it greatly
affects hormones production by thyroid
gland. Water and food is the main source of
iodine, deficiency of iodine in major dietary
sources rendered towards the adaptation of
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iodine supplementation. If deficiency of
iodine occurs and food provides an
insufficient amount of iodine it results in
hypothyroidism
including
cretinism.
Correspondingly high intake of iodine as
iodized bread, salt or oil can also produce
thyrotoxicosis or hyperthyroidism induced
by iodine. In elderly patients with nodular
goiter small amount of iodine introduction to
severely iodine deficient individuals had
been associated with the induction of
hyperthyroidism [62].
Iodine intake is usually high in plains and
coastal regions as compared to the iodine
intake in mountain areas. Moreover, as
disinfectant iodine and iodine containing
compounds are used. It is also used in
processing of milk and cleaning of storage
tanks for water, which may be the cause of
increased contents of iodine in milk and
water. In the feed of livestock, iodine is
present as a major ingredient which also
enhances consumer's iodine level. The iodine
mixed in commercially available salts is
highly variable. Many manufacturers add
iodine without knowing exact concentration
leading towards the irregular distribution of
iodine in salt. Typically, manufacturers of
salt do not have any relevant personnel and
mixing arrangement. So, the consumption of
that salt raises uncertain levels of iodine in
consumers [63].
High concentration of iodine can be tolerated
by most of humans but some people are
sensitive to iodine and little excessive
amount of iodine consumption in them may
develop various untoward responses. That is
why it is contraindicated in iodine sensitive
patients to consume iodine supplementation
and in patients of thyrotoxicosis [63]. The
growth as well as the development of humans
and also animals is greatly affected by the
deficiency of iodine. The undesired effects
due to iodine include low birth weight, fetus
death, reproductive failures, and young ones
without hairs. The prevalence of iodine

deficiency is significantly controlled by use
of iodine supplementation in various
countries worldwide [64]. Iodine plays a vital
and compulsory role in the production,
synthesis and release of thyroid hormones.
Therefore solid knowledge about the use,
distribution, and metabolism is necessary in
order to recommend daily dose of iodine for
treating and managing various iodine
deficiency thyroid disorders.
Iodine supplementation
Iodine deficiency disorders are treated and
can be prevented by supplementation of
iodine. Iodine is readily metabolized by the
body and cannot be stored. So, iodine must
be consumed n diet regularly. Iodized salt is
the major source of iodine supplementation.
As the supplementation containing iodine is
a common method but it takes a long time for
implementation,
for
short
time
implementation iodized oil capsules are also
recommended to treat severe iodine
deficiency. Various food items, including
sweets, water, bread, milk, and sugar, were
also as a source of iodine. But the use of salt
is most common method to teat iodine
deficiency due to its universal availability,
cost effectiveness and universally consumed
product irrespective of eating habits of the
community for life time [65].
Pakistan is also facing various disorders of
iodine deficiency, to encounter its effects the
government and health ministry is trying to
treat and eliminate IDD from the country by
using universal salt iodization. In this context
in 1995, legislation was approved by the
National Assembly, which made it
mandatory the iodization of table salt for all
salt manufacturers. The recommended iodine
concentration of 70 ppm in the form of
sodium iodate or iodide was recommended
(Table 1). But research suggested that iodized
salt do not have iodine as per
recommendations.
A research was conducted on school going
children in North-West Poland to evaluate
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the consumed and urinary salt concentration
in relation to goiter incidence. The research
revealed that only 11.2% of children were
taking iodized salt. Mild deficiency of iodine
was reported with the mean values of iodine
concentration to be 76.2μg/L in consumers
and non-consumers of iodized salt. 12.9%
goiter incidence was also found [66]. In 1981

in Italy 47.1 ± 22.4 mg /Kg was observed to
be the mean urinary iodine excretion, while
60% prevalence of goiter was also reported.
In 1991 the mean urinary iodine excretion
level increased and was 129.7 ± 73 mg/Kg
with drop of prevalence rate of goiter to 8.1%
only [67].

Table 1. Recommended daily dose of iodine
Daily iodine dose (μg)
175
200
40
50
70-120
120-150

Age
Pregnancy
Lactation
0-6 months
6-12 months
1-10 years
11 years (Adult)
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