


In Brazil, iodine deficiency disorders have 
afflicted the population throughout recorded 
history. Accounts of goiter and cretinism 
have been preserved in art and literature, 
and documented during early scientific 
expeditions. The first modern global review 
of endemic goiter, published in 1960 by 
the World Health Organization, found that 
close to a half of Brazil’s territory was vul-
nerable to IDD. These endemic areas were 
the first to benefit from iodized salt, but the 
program was soon expanded with the inten-
tion to cover the entire population. 

Setting the limits for salt iodization
Initially, salt was iodized at 10 mg of I per 
kg, but this was later revised to permit a 
range of iodization levels and gradually rai-
sed to tackle pockets of deficiency persisting 
in rural and poorer regions. For example, 
a national survey in 1994–1995 of almost 
17,000 school-age children (SAC), reported 
that 120 out of 401 surveyed municipalities 
were iodine deficient, mostly in the impo-
verished Northeast states. In 1995, a new, 
higher iodization range was set at 40–60 mg 
iodine/kg of salt by the national surveillance  
and monitoring agency ANVISA (1). 

But just three years 
later, ANVISA incre-
ased the standard 
again to 40–100 mg/
kg; the rationale 
was that a broader 
range would prevent 
salt producers from 
adding less than 40 
ppm or more than 
100 ppm iodine. But 
this led to overiodi-
zation, which tipped 
the population iodine 
intake into the exces-
sive range. In 2001, 
studies linked to the 
Thyromobil project 
reported that 86% 

of school-age children had UIC above 300 
µg/L, with a median urinary iodine concen-
tration (mUIC) of 360 µg/L.
	 Excessive iodine intake for a prolon-
ged period may be harmful. The WHO 
states that iodine excess may increase the 
prevalence of chronic autoimmune thy-
roiditis (in individuals with a genetic trait 
linked to autoimmunity) and also lead to 
iodine-induced hyperthyroidism mainly in 
the elderly (who frequently present thyro-
id nodules). To safeguard the population 
against these risks, salt iodization standards 
were lowered again to 20–60 mg/kg in 
2003, and then to 15–45 mg/kg in 2013, 
although the Brazilian Endocrine Society has 
expressed concern about the latter reduction 
(2). 

What is the true prevalence of 
iodine deficiency in Brazil?
Systematic monitoring is a fundamental part 
of efforts to prevent a resurgence of iodine 
deficiency in regions where control has 
already been achieved. Although systematic 
surveys have been conducted throughout 
Brazil, they tended to differ in their design, 

a vast majority were not nationally represen-
tative, and they were mostly conducted in 
the Southeast Region, where iodine intakes 
have been high. There has been concern 
that the decision to lower the permitted 
iodization levels to 15–45 mg/kg, to reduce 
the risk of excessive intakes, was based on a 
less than full picture, which may have over-
looked iodine deficiency in the North (2). 

A national survey (PNAISAL) 
examines iodine intakes
In 2008, the MoH-led multisectoral 
Committee for the Prevention and Control 
of IDD recommended that a nationally-
representative survey should assess the avai-
lability and impact of iodized salt on popu-
lation iodine status. Known as PNAISAL 
(Pesquisa Nacional da Avaliação de Impacto 
da Iodação do Sal), the survey was com-
pleted in two stages: in 2008–2009 and 
2013–2014, and its results have not been 
published until now. 
	 The 2008 cohort included 19,600 
school-age children aged 6–14 years from 
18 out of 26 Brazilian states plus the Federal 
District with the capital Brasilia. The second 
stage of the survey coincided with the latest 
reduction of the salt iodization levels. It 
included 18,978 school-age children aged 6 
to 14 years from public and private schools 
across all 26 Brazilian states and the Federal 
District, including the Northeast states of 
Pernambuco, Paraíba, and Rio Grande do 
Norte, and the Northern states of Amapá, 
Roraima, Amazonas, Acre, and Rondônia. 
During the second stage, almost all of the 
previously surveyed municipalities were 
revisited. A subset of 3,601 (approximately 
20%) of the students was visited at their 
homes to collect a sample of household salt 
for iodine analysis. About three quarters 
(72.7%) of the children went to schools in 
urban areas.
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School-age children in Brazil have optimal iodine intakes.  
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A national survey, conducted in 2008–2009 and 2013–2014, assessed iodine status in Brazilian 
children after a reduction in the iodine levels in edible salt
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School-age children have optimal 
iodine intakes
The survey has reported a median UIC of 
276.75 μg/L (IQR: 175.54, 399.71), which 
implies that excessive intakes could finally 
be a thing of the past. Somewhat surprisin-
gly, the Northeast region had the highest 
(298.80 µg/L) and the South Region had 
the lowest median UIC (248.02 µg/L); 
however, both were in the optimal range. 
No single region had a median UIC that 
would indicate deficiency among this age 
group. Younger children, girls, and children 

in rural schools tended to have lower iodine 
intakes. Iodine was present in 99.6% of 
analyzed salt samples, of which 93.6% (95% 
CI: 91.6–95.6%) contained at least 15 ppm 
of iodine. The proportion of adequately 
iodized salt has remained consistently above 
90% since 2003. 

Salt iodization and salt reduction
In the past decades, Brazil has experienced 
major changes in its economic, social, and 
health indicators, on one hand reducing 
poverty and malnutrition among children, 
and on the other witnessing a rise in over-
weight, obesity, and associated chronic non-
communicable diseases (NCDs). Geographic 
variation in dietary intake of iodized salt, 
processed foods, and even goitrogens (e.g., 
cassava) have been compounded by socio-
demographic and cultural disparities, which 

together shape the overall nutritional status 
and health (3). 
	 High intake of sodium (salt) is a risk 
factor for hypertension and cardiovascular 
diseases. Estimated in 2002 and again in 
2009, total salt intake in Brazil was close to 
12 g/day per capita, i.e., more than double 
the WHO-recommended daily intake. In 
2012, cardiovascular diseases were respon-
sible for approximately 30% of all deaths in 
Brazil, with about 4% of all deaths attributed 
to hypertension. The Brazilian Cardiology 
Society estimated that, solely by reducing 

the average per 
capita salt intake 
in Brazil to 5 g 
per day, deaths by 
stroke would be 
reduced by at least 
15% and deaths by 
myocardial infar-
ction would be 
reduced by 10%. 
By achieving the 
World Health 
Organization 
(WHO) recom-
mendation, it is 
also expected that 
1.5 million peo-
ple would not 
need hypertension 
drugs, and that 
life expectancy of 
hypertensive indi-
viduals would be 
increased by up to 
4 years (3). 

In 2011, Brazil implemented a National Plan 
for Tackling Chronic Non-Communicable 
Diseases, with multilateral support from 
government and food industry stakeholders, 
which created a favorable environment for 
a national strategy for reducing salt con-
sumption (4). Key areas for action included 
improving the supply and promotion of 
healthy foods, voluntary reformulation of 
processed and service industry (restaurant) 
foods to lower sodium content, better labe-
ling and information, and education of con-
sumers, industries, and health professionals. 
But one of the key aspects of reformulation 
has been harmonization of salt reduction 
with the protection against iodine deficiency 
disorders with iodized salt. Working toge-
ther with international organizations inclu-
ding WHO, PAHO, and the IGN, Brazil 
has developed an exemplary program, which 

has earned recognition from the internatio-
nal public health community.
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(Above) The team on their way to visit schools in a 
rural area encountered some difficulties.

(Below) After collection the urine samples were trans-
ferred to vacuettes and stored in a freezer at -26°C.

Among the states, the highest median was observed in Rio Grande do Norte 
(361.00 μg/L) and the lowest in Amazonas (197.60 μg/L).


