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Relevance and importance of universal salt iodization in India

A. SOOD, C. S. PANDAV, K. ANAND, R. SANKAR, M. G. KARMARKAR

ABSTRACT
It is well known that iodine and thyroid hormone are essential
for normal development of the human brain and body. Lack
of iodine in the diet leads to 'visible' and 'invisible' spectrum
of iodine deficiency disorders. The prevalence of iodine
defiCiencycan be assessed by estimating the total goitre rate
in the population. A large section of the Indian population
suffers from iodine deficiency disorders. These are easily
preventable as was shown more than 40 years ago in the
study conducted in Kangra Valley: Salt is the best medium
of iodine supplementation in India. The potential risks of
iodine supplementation, including the risk of iodine-induced
thyrotoxicosis, are discussed. Finally, we attempt to formulate
policy guidelines on iodine supplementation on the basis of
presumed risk:benefit ratio for carrying out an iodine
supplementation programme.
Taking into consideration medical, social, economic and

political aspects of universal salt iodization, the benefits far
outweigh the potential low risk due to iodine excess in a small
segment of the population.
Natl Med J India 1997;10:290-3

INTRODUCTION
Iodine deficiency disorders (IDDs) are a major public health
problem in India. The Government of India had launched the
National Goitre Control Programme (NGCP) in 1962. This was
re-designated as the National Iodine Deficiency Disorders Con-
trol Programme in 1992. It has adopted Universal Salt Iodization
(USI) as its main strategy to prevent, control and sustain elimina-
tion of IDDs. The national programme objective of ensuring
adequately iodized salt (iodine> 15 parts per million, i.e. 15 mg
of iodine per kg of salt) at the household level on an ongoing
basis involves issues of medical, social, political and economic
importance. After reviewing and analysing the current literature,
we put forward the scientific basis of the relevance and impor-
tance of universal salt iodization in India.

We focus on the following topics: role of iodine in maintaining
health, indicators of iodine deficiency, studies in India document-
ing magnitude of the problem of iodine deficiency and its correc-
tion, risks and benefits of iodine supplementation, recommended
policy guidelines and future strategies for sustained elimination
of IDDs.
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BIOLOGY OFIDDs
Medically, widespread prevalence of goitre and IDDs in India
is a well recognized fact. 1.2 The relation of IDDs to the iodine and
thyroid hormone status of an individual and community is
supported by epidemiological and experimental data. The initial
epidemiological evidence for association of goitre and cretinism
with iodine deficiency was reported in the early 1960s from
Papua New Guinea where a high prevalence of goitre was
noticed.' The prevalence of goitre in this population was linked
to its low iodine status. Subsequently, it was shown that iodine
supplementation led to an increase in the serum protein bound
iodine and a decrease in the prevalence of goitre.' In the same
population, a double-blind controlled trial of iodized oil given
to women in the reproductive age group led to an improvement
in neonatal outcome and a decrease in the prevalence of
cretinism in the population.' Such evidence has subsequently
been reported from different areas of the world. ~Experimentally,
thyroid hormone has been shown to be essential for physical
and mental development.' There is enough experimental data
showing regulation of various genes by the thyroid hormone in
the developing foetus. M.~

EPIDEMIOLOGY OFIDDs
Globally, the prevalence rate of goitre in a community is consid-
ered a 'markerofIDD' in the population under study .11I It has been
reported that, in general, if the total goitre prevalence rate in the
community is more than 30%, then cretinism is likely to be
prevalent in that population. III Evidence to support this has come
from different continents including Europe, Africa, South America,
Australia and in Asia from northern India. It has also been
recommended by the World Health Organization (WHO), United
Nations Children's Fund (UNICEF) and the International Council
for Control of IDD (ICCIDD) that estimating the prevalence of
.goitre in a community can be done by assessing the goitre rate
in school children 6 to 12 years of age. 111.11

It is important to remember that besides the visible manifes-
tations of goitre and cretinism which include hearing disability,
spastic diplegia and mental retardation, there is an 'invisible'
spectrum ofIDDs comprising mild hearing disability and minimal
impairment of intelligence, which can affect the productivity of
the given population.'?" The correction of IDDs would not
only decrease the prevalence of 'visible' goitre and cretinism,
but also lead to the prevention and correction of the otherwise
'invisible' aspects of IDDs, namely hearing disability,
intelligence and thereby improve productivity of the population
group which previously had iodine deficiency.

STATUS IN INDIA
The story of iodine supplementation in India starts with the
Kangra Valley study which was carried out hy Professor
Ramalingaswami and his team between 1956 and 1972. IJ In the
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1950s, Kangra was identified as a region with high prevalence
of goitre and iodine deficiency. In a study carried out in this
population three groups were asked to consume iodized salt,
iodated salt and non-iodized salt, respectively. The group
which received iodized salt showed a decrease in prevalence
rate of goitre from 38% to 19% over 6 years and to 8.5% over 12
years. Similarly, the population which received iodated salt
showed decrease in goitre rate from 38% to 15% over 6 years,
and to 9.1% over 12 years. This was in contrast to the population
receiving unfortified salt in whom the goitre prevalence rate did
not change. This was the first evidence from India to show the
benefit of iodine supplementation.

Iodine deficiency disorders are widely prevalent in India. In a
major survey being carried out by the Ministry of Health and
Family Welfare, Government of India, where they have used
'endemic goitre' as a marker of IDDs, it was found that IDDs
were endemic in 235 out of 275 districts surveyed. 14 In Kerala,
4 out of 5 districts surveyed had IDDs in endemic proportion.
Ramachandran reported low levels of iodine in the sub-soil
waters of midlands and highlands of Kerala as compared to the
state's lowlands." The estimated population at risk for IDDs in
India is 270 million people. Out of these, 70 million are affected
by IDDs; an estimated 2.2 million by cretinism and 6.6 million
with mild neurological disorders."

In the National Capital Territory of Delhi, prevalence of
goitre was 55.0% in 1979 as reported by Pandav et al.;" and
37.1% in 1981 as reported by Sharma et al." The latest study
carried out in 1994 by Pandav et al., IY after universal introduc-
tion of iodized salt in 1989, reported an overall goitre prevalence
of 19.7% among the school children of Delhi. Thus. there has
been improvement in goitre prevalence rate in Delhi over the
years. The median urinary iodine of school children studied by
Pandavetal. in 1994 was 198 IJglLwhich was more than the mean
urinary iodine of 65 and 48 IJglL reported in 1981 and 1979,
respectively. The last study also corroborated the evidence
that goitre in northern India is linked to iodine deficiency and
improvement in iodine deficiency status through USI improves
the goitre prevalence rate and possibly the other manifestations
of IDDs.

However, Pandav et al." still found that 24.9% of school
children had urinary iodine less than 100 IJglL. To explain this,
they studied 'Use of iodized salt in the household of students
of government middle schools of the National Capital Territory
of Delhi. '211 This study was carried out in 1994-95. The results
revealed that iodine was absent in 23% of the salt samples
consumed by the households of these school children, despite
a ban on the sale of uniodized salt for human consumption in
Delhi since 1989.

PREVENTION OF IDDs AND COST OF
SALT IODINIZATION
Iodine supplementation can be provided by adding iodine to salt,
oil (for oral consumption or intramuscular injection), bread,
drinking water, irrigation water, given as iodine tablets or added
to other edible items such as fish, sauce, toffees, etc. In the
Indian context, salt seems to be the most appropriate vehicle for
supplementation of iodine." Salt is a commodity consumed in
a fixed quantity on a daily basis by rich and poor, as well as by
urban and rural populations.

Any change in policy regarding production, distribution and
marketing of salt in India has political implications because of
historical reasons. Besides, to carry out a change in policy
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involving the whole country requires considerable political
commitment. Economically, the cost of salt increases with its
iodization. This is because of iodine used, process of iodization,
packaging, marketing, distribution and monitoring of iodization.
As a result of the above, in general, the increase in retail price
is approximately Re 0.50 per kg of iodized salt. 22 Considering that
the average daily consumption of a person is about 10 g of salt,
which would amount to 3.5 kg of salt consumed in a year, the
extra cost per person per year would be less than Rs 2.00 as
compared to that for non-iodized salt.

In a separate study of the economic evaluation of an IDD
control programme in Sikkim carried out in 1991, the additional
cost of implementing a comprehensive iodized salt programme
inclusive of total cost of salt iodization, monitoring and commu-
nication was estimated as Rs 4.00 per person per year."

CONCERNS REGARDING SALT IODINIZATION
Some of the issues concerning adverse effects of iodization would
now be examined. Intravenous use of iodine in radiographic
contrast (iodine concentrations 300-500 mg or 300,000-500,000
IJg/ml contrast agent, which is 2000 to 3300 times the average
recommended daily intake of 150 IJg of iodine per person) has
been reported to cause allergic reactions. However, there is no
report of allergy to iodine when it is consumed in food products."
A pharmacological dose of iodine (more than 200 mg or 200,000
IJg daily which is 1300 times the average recommended daily
intake per person) can lead to 'iodide goitre' and very rarely
cause hypothyroidism." This too has not been reported as a
result of salt iodization programmes. These facts can be put in
perspective by stating that the recommended average daily
requirement of iodine is 150 IJg in an adult and 200 IJg in a
pregnant or lactating woman."

The present concern regarding iodization has been the
reported increase in thyrotoxicosis in the population. This was
initially reported on a population basis from Tasmania in 1970.27•2K
Lately, such increase in iodine-induced thyrotoxicosis has
been reported from Zaire and Zimbabwe.r'-" A study from Kivu,
Zaire has reported an incidence of 7.3% for biochemical
thyrotoxicosis in a subset of the elderly population who had
nodular goitre and in whom urinary iodine levels increased 14.5-
fold, i.e. from 16.51JglL to 240.0 ug/l., This increase was due to
high iodine content in iodized salt at the household level, where
92.8% of the population were consuming iodized salt with
iodine content more than 50 parts per million (ppm), the
recommended amount of iodine at the household level in Kivu,
Zaire and that too in a very short period of time. Most of these
patients were asymptomatic.

The increase in incidence of thyrotoxicosis occurs only when
iodine is supplemented for the population living in an iodine-
deficient area. It is more likely to occur when large doses of
iodine are given over a short period of time to the older age group
living in an iodine-deficient area for many years. It is believed
to occur in subjects with pre-existing autonomous nodular
goitre or in patients with latent Graves' disease. J2 The increase
in the incidence of thyrotoxicosis is minimal and self-limiting."
However, occasionally cases have been reported in subjects
less than 45 years of age. At times, the disease has been
prolonged and very rarely has thyrotoxicosis been reported to
be a cause of death. With the correction of iodine deficiency in
the population and on-going monitoring, over a period of time
people in that community are no longer prone to developing
thyrotoxicosis as a result of iodine supplementation.
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There is no report of an increase in the incidence of
thyrotoxicosis resulting from supplementation of iodine in the
diet in an iodine-sufficient area. Baltisberger et al. in 1995
reported a decrease in incidence of Graves' disease by 33%
when iodine content of the salt was increased in Switzerland
from 7.5 mglkg (7.5 ppm) to 15mglkg (15 ppm) leading to increase
in mean urinary iodine excretion from 90 to 150 J.lg/gcreatinine. n
Hence, increasing the consumption of dietary iodine in areas
with mild iodine deficiency actually leads to decrease in
occurrence of Graves' disease. In 1991, Laurberg et al. while
comparing the regions of iodine sufficiency and iodine deficiency
in Europe, had found with that hyperthyroidism occurs with
higher frequency in areas with iodine deficiency." However,
the incidence of Graves' disease was higher in the former. Thus,
the occurrence of thyrotoxicosis after an increase in dietary
iodine is largely determined by the previous iodine status of an
individual. It is important to emphasize that the addition of
iodine to salt has not been reported to increase thyrotoxicosis
in an area which is already iodine sufficient. In Japan, where
dietary iodine intake is high (3000 ",g/personlday), the incidence
of Graves' and Hashimoto's disease does not appear to be
affected by high intake of dietary iodine.P-" As yet, there is no
report of iodine-induced thyrotoxicosis from India. However,
neither systematic screening has been carried out nor any
registry maintained for this purpose.

Occasionally, fear of thyroid carcinoma resulting from high
dietary iodine intake has been voiced." Japan and Ireland, with
high intake of iodine in the diet have higher incidences of
papillary carcinoma of the thyroid. However, no cause-effect
relationship has been established. In fact, the incidence of
follicular carcinoma of the thyroid is lower in iodine-sufficient
areas." Iodine prophylaxis in high doses has been used to
prevent thyroid cancer in populations exposed to radioactive
iodine," as was done during the Chernobyl accident that
occurred in April 1986. There has been no report of increase in
occurrence of thyroid cancer after the iodine supplementation
programme.

In summary, no untoward effects of excess iodine consump-
tion have been reported from countries which were previously
iodine sufficient, even when iodine consumption has been in
excess of 1000 J.lg/day,i.e. more than five to six times the average
daily requirement.

RECOMMENDED GUIDELINES FOR IODINE
SUPPLEMENT AnON
On the basis of the above discussion, the following guidelines for
iodization of salt in India are recommended. If the area in
question is iodine deficient (proven by low urinary iodine
levels), then there is no dispute that iodine should be supple-
mented and there should be a ban on the sale of non-iodized salt
in that area. Even in this area, if there are a few people who are
iodine sufficient, extra daily consumption of 150 ug of iodine by
these people is unlikely to cause them any medical harm. If the
area under question is iodine sufficient then additional iodine
consumed because of salt iodization, would be only 150 J.lg/day
which would again not cause any medical problem. Therefore,
the only question to consider here would be the increase in the
cost of iodized salt being consumed by the population. As has
been previously discussed, this cost is not a substantial increase.
The risk:benefit ratio of iodine supplementation for the whole
country is favourable (Table I).

Finally, there would be areas in our COWl\ry where the iodine
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TABLEI. Benefits and risks of the iodine supplementation
programme

Benefits
Prevention of goitre
Prevention of cretinism
Prevention of brain damage
Improvement in foetal and neonatal health
Improvement in productivity of population
Risks
Allergy: No case reported
Thyrotoxicity: Only unmasks subclinical hyperthyroidism

Not responsible for causation
Affects people more than 45 years of age
Incidence is very low
Temporary
Minor symptoms usually
Does not occur in previously iodine-sufficient area

Thyroid cancer: No evidence of a cause-effect association

status has not been clearly defined. We feel that these areas
should be presumed to be iodine deficient and the same guide-
lines as for iodine-deficient areas, should be applied. This is
because of the considerable benefits which accrue with iodine
supplementation as opposed to severe problems of iodine defi-
ciency.

In the present context it is not possible to leave the choice
of using iodized or non-iodized salt to individuals in the
community. To do so, would involve considerable inputs from
the point of view of public education and public health. Therefore,
considering the cost benefit ratio •. it would be better to have
universal salt iodization for the whole country. While discussing
this we have to keep in mind the principles of public health
according to which tHe health of the overall community takes
precedence over the health of a few individuals or that of a small
segment of the population. Thus, if a segment of the population
living in an iodine-sufficient area is consuming salt fortified with
iodine which is unlikely to cause any major medical problems,
this itself should not prevent universal salt iodization in our
country.

AJTURESTRA TEGIES
These should include continued surveillance of new areas for
prevalence of goitre and iodine status of the population as
measured by urinary iodine. There should also be continuous

. surveillance and monitoring of IDD in known areas of iodine
deficiency to study the effects of iodine supplementation and
whether these have been sustained,. as relapses of endemic
goitre with iodine deficiency have previously been reported
whenever there was laxity in monitoring the iodine status in a
population.

To conclude, adequate iodine nutrition is a prerequisite for
good health, which is the right of every citizen. This is especially
true for every child who is going to be a productive citizen of
tomorrow, and we have to provide that right to each child through
adequate iodine nutrition. This has been adopted as one of the
goals by the World Health Assembly and the World Summit for
Children in 199438 and again reiterated in the World Health
Assembly Resolution of 1996.3~

Let us remind ourselves of the message ofMr James P. Grant,
Executive Director of UNICEF, at the inaugural meeting of
ICCIDD, Kathmandu, Nepal, March 1986: 'There are problems
for which the solution is a matter of knowhow, and there are
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problems for which the solution is a matter of will. IDD is a good
example of a major nutritional disorder for which the techniques
of treatment, control and prevention are easily available and
affordable. All it takes is a strong will, wider awareness, and
cooperation among those who hold a key to the solution of this
problem.':"
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