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Objective To estimate worldwide iodine nutrition and monitor country progress towards sustained elimination of iodine deficiency
disorders.

Methods Cross-sectional data on urinary iodine (Ul) and total goitre prevalence (TGP) in school-age children from 1993-2003
compiled in the WHO Global Database on lodine Deficiency were analysed. The median Ul was used to classify countries according
to the public health significance of their iodine nutrition status. Estimates of the global and regional populations with insufficient
iodine intake were based on the proportion of each country’s population with Ul below 100 ug/l. TGP was computed for trend
analysis over 10 years.

Findings Ul data were available for 92.1% of the world's school-age children. lodine deficiency is still a public health problem in
54 countries. A total of 36.5% (285 million) school-age children were estimated to have an insufficient iodine intake, ranging from
10.1% in the WHO Region of the Americas to 59.9% in the European Region. Extrapolating this prevalence to the general population
generated an estimate of nearly two billion individuals with insufficient iodine intake. lodine intake was more than adequate, or
excessive, in 29 countries. Global TGP in the general population was 15.8%.

Conclusion Forty-three countries have reached optimal iodine nutrition. Strengthened Ul monitoring is required to ensure that salt
iodization is having the desired impact, to identify at-risk populations and to ensure sustainable prevention and control of iodine
deficiency. Efforts to eliminate iodine deficiency should be maintained and expanded.
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Introduction

lodine deficiency is a major threat to the health and develop-
ment of populations worldwide, particularly in preschool
children and pregnant women. When requirements for iodine
are not met, thyroid hormone synthesis is impaired, resulting
in a series of functional and developmental abnormalities col-
lectively referred to as iodine deficiency disorders (IDD) (7).
Conditions related to iodine deficiency include goitre, still-
birth and miscarriage, hypothyroidism and impaired growth.

However, the most devastating toll is from the mental and
neurological disorders resulting from brain damage; preventing
these is the primary motivation behind the current worldwide
drive to eliminate iodine deficiency. Although cretinism is the
most extreme manifestation, the more subtle degrees of mental
impairment leading to poor school performance, reduced intel-
lectual ability and impaired work capacity are of considerably
greater significance (2, 3).

Universal salt iodization (USI), defined as iodization of
all salt used for human and animal consumption, is the main
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strategy used to control iodine deficiency (4, 5). Iodine supple-
mentation is usually restricted to areas in which severe iodine
deficiency is endemic, and which have no access to iodized
salt (5, 6). In most countries where iodine deficiency has been
identified as a public health problem, control measures have
been implemented (7). Globally, 66% of households now have
access to iodized salt (8).

Until the 1990s total goitre prevalence (TGP) was used as
the main indicator for assessing iodine deficiency in a popula-
tion. However, TGP is of limited utility in assessing the impact
of salt iodization. This is primarily because it takes a long time
for goitre to disappear following the introduction of iodized salt.
As urinary iodine (UI) is a more sensitive indicator of recent
changes in iodine intake, this indicator is now recommended
rather than TGP (5).

In 1960, WHO published the first global review on the
extent of endemic goitre (9). This review, covering 115 coun-
tries, was instrumental in focusing attention on the scale of
the public health problem. WHO subsequently established a
global database on iodine deficiency which currently holds data
from surveys conducted from the 1940s to the present day
(10). Its objective is to assess the global magnitude of iodine
deficiency, to evaluate the strategies for its control and to moni-
tor each country’s progress towards achieving the international
community’s goal of the elimination of IDD ({1, 12). In 1993,
using data from 121 countries, WHO published revised global
estimates on the prevalence of iodine deficiency based on TGP
(13). Given the increasing number of countries that have
launched salt iodization programmes and conducted surveys
to assess iodine status since then, updated global estimates of
iodine deficiency are now considered necessary. This article
presents worldwide estimates of iodine nutrition based on UL
TGP was also used to compare the current situation with the
1993 estimates (13).

Methods

Data sources — WHO Global Database on lodine
Deficiency
The WHO Global Database on Iodine Deficiency compiles
country data on Ul and TGP and presents them in a standard-
ized and easily accessible format.

Data are collected from the scientific literature and
through a broad network of collaborators, including WHO re-
gional and country offices, UN organizations, nongovernmental
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organizations, ministries of health, other national institutions,
and research and academic institutions. MEDLINE (1966—
2003) and regional databases (African Index Medicus, Index
Medicus for the WHO Eastern Mediterranean Region, Latin
American and Caribbean Center on Health Sciences Informa-
tion, Pan American Health Organization Library Institutional
Memory Database and Index Medicus for the South-East Asia
Region) are also systematically searched. Articles published in
non-indexed medical and professional journals and reports
from principal investigators are also searched. Data are ex-
tracted from reports written in any language.

For inclusion in the database, a complete original survey
report providing details of the sampling method used is neces-
sary. Studies must have a population-based sample frame and
must use standard Ul and TGP measuring techniques (5).
Only TGP data obtained by measuring goitre by palpation
are included. Until recently no international reference values
for thyroid size measured by ultrasonography were available,
and thus results from surveys using this technique have not yet
been included (14).

When a potentially relevant survey is identified and the
full report obtained, all data are checked for consistency as part
of routine quality control. When necessary, the authors are
contacted for clarification or additional information. Final data
are extracted and entered into a standard data form. The full
archive of documentation and correspondence is available to
users on request.

As of June 2003, the database contained 389 UI surveys
and 409 goitre surveys. Surveys received at WHO after this date
were not included in this analysis, but are available in the online
database and will be included in a future analysis (10).

Data selection and analysis

Data collected between 1993 and 2003, available to WHO in
June 2003, were reviewed for WHO’s 192 Member States. Data
on Ul and TGP were selected for each country using two vari-
ables: the administrative level for which the population sample
was representative (national or subnational) and the population
groups surveyed (school-age children or other).

Whenever available, data from the most recent national
survey — defined as those that used a nationally representative
sample — were used in preference to subnational (regional,
provincial, district or local) surveys. WHO recommends that
iodine status be regularly assessed (5). Thus, if a national survey
was 5 years old or more, and more recent subnational data were

Table 1. Epidemiological criteria for assessing iodine nutrition based on median urinary iodine (Ul) concentrations in school-

age children

Median Ul (ug/l) lodine intake lodine nutrition

<20 Insufficient Severe iodine deficiency

20-49 Insufficient Moderate iodine deficiency

50-99 Insufficient Mild iodine deficiency

100-199 Adequate Optimal

200-299 More than adequate Risk of iodine-induced hyperthyroidism within 5—10 years following introduction of
iodized salt in susceptible groups

= 300 Excessive Risk of adverse health consequences (iodine induced hyperthyroidism, autoimmune
thyroid diseases)

Source (5).
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Table 2. Equations used for predicting missing values based on a sub-sample of studies carried out among non-overlapping

populations

Predicted variable Predictor Intercept Slope/coefficients R?
Median Mean 1.128 0.864 0.93
Mean Median 7.447 1.081 0.93
Median % UI* < 100 ugl/l 277.67 4.96 (% Ul < 100 pg/l) + 0.0254 (% Ul < 100 ug/l)>  0.83
% Ul < 100 ugl/!l Median 86.3 —0.324 0.83
TGP® general population TGP school-age children 0.954 0.742 0.94

3 Ul = urinary iodine.
® TGP, thyroid goitre prevalence.

available, preference was given to the subnational data to reflect
current USI regulations and recent changes in iodine status.

In the absence of national data, subnational data were
used. When two or more subnational surveys of the same sub-
national level had been carried out in different locations in the
same country during the analysis period, these survey results
were pooled into a single summary measure, using a weighted
sample size for each survey. When, as in a few cases, informa-
tion on sample size was missing for one subnational survey, it
was assumed to have a number of subjects equal to the average
sample size of the other surveys included in the pooling.

Exceptionally, data from different subnational levels were
pooled, for example a survey carried out in the capital city, clas-
sified as local, was pooled with a district-level survey.

WHO recommends that iodine deficiency surveys
examine school-age children aged from 6 to 12 years (5).
When data for this age group were not available, data on
the next closest age group were used in the following order
of priority: data from the children closest to school age,
adults, the general population, preschool-age children, other
population groups.

Urinary iodine

Because UI values from populations are not usually nor-
mally distributed, the median rather than the mean is used
as a measure of central tendency (5). Countries were classified
as having different degrees of public health significance using

WHO median UI cut-off points (Table 1). Iodine deficiency is
considered to be a public health problem in countries in which
the median Ul is below 100 pg/1 (5). Regional and global popu-
lations with insufficient iodine intake were estimated on the
basis of the proportion of the population with UI below 100
ug/l in each country. The proportion of the population with
iodine deficiency was subsequently used to estimate the total
proportions with iodine deficiency in the regional population
of school-age children and the general population. The same
principle was applied to generate global estimates.

For subnational data, the proportion of populations with
Ul below 100 pg/l were pooled into a single summary measure.
Since direct pooling of medians may give rise to erroneous
results in the absence of a normal distribution, means were first
pooled. The estimated mean obtained was then converted into
a pooled median through simple linear regression (Table 2).

Some survey reports gave only one of the above measures,
or provided means instead of medians. In such cases, equations
to derive one measure from another were obtained from models
generated from subsamples of the database (15). Data points
from non-overlapping populations presenting medians, means
and proportions of subjects with UI below 100 pg/l, allowed
modelling to be undertaken. Details of the equations used are
given in Table 2. To avoid obviously erroneous values, countries
with high medians (> 300 ug/l) were assigned a proportion of
Ul values below 100 pg/1 of 0%, rather than the value predicted
by the equation.

Table 3. School-age children (6-12 years): population coverage by urinary iodine and total goitre prevalence surveys carried

out between 1993 and 2003, by WHO region

Urinary iodine Total goitre prevalence

WHO region® Total number of school-age Number Proportion Number Proportion
children (millions)® (millions) (%) (millions)? (%)
Africa 128.9 116.9 90.7 117.6 91.2
Americas 109.0 98.8 90.6 50.7 46.5
South-East Asia 2424 239.4 98.8 232.1 95.7
Europe 81.2 70.5 86.8 46.9 57.8
Eastern Mediterranean 87.1 72.6 83.4 76.5 87.8
Western Pacific 199.4 183.0 91.8 184.0 92.3
Total 848.0 781.2 92.1 707.7 83.5

¢ 192 WHO Member States.
® Based on population estimates for the year 2002.
Source (16).
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Fig. 1. Degree of public health significance of iodine nutrition based on median urinary iodine
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Total goitre prevalence

In order to compare the present TGP data, which are derived
from information on school-age children, with the 1993 TGP
estimates which were generated for the general population, a
model-based equation was derived from surveys that measured
prevalence in both populations (Table 2). The equation was
then applied to the current national TGP for school-age chil-
dren to convert it to TGP for the general population. Regional
and global TGP were generated in the same way as for calcula-
tions of regional and global UI.

Results

Data on Ul from surveys conducted between 1993 and 2003
were available for 126 countries and data on TGP were available
from 100 countries. For the same time period, 92 countries had
no data on goitre and 66 lacked urinary surveys. The available
UI data covered 92.1% of the world’s population of 6-12-
year-olds (Table 3). Regional population coverage varied from
83.4% in the Eastern Mediterranean Region to 98.8% in the
South-East Asia Region. Of the 126 countries for which Ul data
were available, 75 had made nationally representative surveys.
Population coverage for TGP surveys was 83.5%, ranging from
46.5% in the Americas to 95.7% in South-East Asia.

In Fig. 1 countries are classified according to the six de-
grees of public health significance with respect to their iodine
intake estimated from median UI (Table 1). In 54 countries the
population had an insufficient iodine intake as indicated by a
median Ul below 100 pg/l. These countries were classified as
iodine deficient: one country had severe iodine deficiency, 13
had moderate deficiency and 40 mild deficiency. In 43 coun-
tries, the population had adequate iodine intake with a median
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Ul between 100 and 199 pg/l. Iodine nutrition in these coun-
tries was considered as optimal. In 24 countries, median UI was
between 200 and 299 ug/l indicating that the population had a
more than adequate iodine intake. In these countries, there is a
risk of iodine-induced hyperthyroidism in susceptible groups.
In five countries, there was excessive iodine intake as shown by
a median UI above 300 pg/l. In these countries, there is a risk
of iodine-induced hyperthyroidism and other adverse health
consequences.

It is estimated that the iodine intake of 36.5% (285 mil-
lion) school-age children worldwide is insufficient (Table 4). In
South-East Asia, 96 million children had a low iodine intake
and in Africa and the Western Pacific an estimated 50 million
children had a low iodine intake. The figures for children with
a low iodine intake in Europe and the Eastern Mediterranean
are about 40 million children each, and in the Americas 10
million. The highest proportions of iodine-deficient children
are found in Europe (59.9%) and South-East Asia (39.9%)
while the lowest are found in the Americas (10.1%) and the
Western Pacific (26.2%). Extrapolating from the proportion
of school-age children to the general population, it is estimated
that nearly two billion individuals have insufficient iodine
intake (Table 4).

Globally, the TGP in the general population is estimated
to be 15.8%, ranging from 4.7% in the Americas to 28.3% in
Africa (Table 5). A comparison of current TGP estimates with
the 1993 estimates showed that TGP had increased by 31.7%
worldwide. This masks a decrease in two regions (46.0% in the
Americas and 32.2% in the Western Pacific). All other regions
experienced an increase in TGP ranging from 18.5% in South-
East Asia to 81.4% in Africa.
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Table 4. Proportion of population and number of individuals with insufficient iodine intake in school-age children (6-12 years)
and in the general population (all age groups), by WHO region, 2003

WHO region® Insufficient iodine intake (Ul < 100 ug/l)
School-age children General population
Proportion (%) Total number (millions)® Proportion (%) Total number (millions)®

Africa 423 495 42.6 260.3
Americas 10.1 10.0 9.8 75.1
Europe 59.9 42.2 56.9 435.5
Eastern Mediterranean 55.4 40.2 54.1 228.5
South-East Asia 39.9 95.6 39.8 624.0
Western Pacific 26.2 48.0 24.0 365.3
Total 36.5 285.4 35.2 1988.7

@ 192 WHO Member States.
® Based on population estimates in the year 2002.
Source (16).

Complete country-specific data are available in the

WHO Global Database on Iodine Deficiency (10, 15).

Discussion

Data gathered in the WHO Global Database on Iodine Defi-
ciency permit the magnitude, severity and distribution of iodine
deficiency worldwide to be described and facilitate the making
of decisions on the most effective strategy for eliminating iodine
deficiency. Estimates of iodine nutrition were calculated based
on Ul data available from 126 countries, representing 92.1%
of the world’s population of school-age children (Table 3). The
current estimates are thus believed to be an accurate reflection
of the situation. The 66 countries for which data were lacking,
or for which no recent data were available, are mainly small
countries (half of them with a total population of fewer than
a million inhabitants) representing only 7.9% of the world’s
school-age population. Some countries have not carried out
UTI surveys simply because they have never considered iodine
deficiency to be a public health problem.

The estimates presented are subject to several limitations.
Sixty per cent of countries had made nationally representative
surveys; the remainder had made only one or more subnational
surveys. The lack of nationally representative surveys may lead
to substantial bias. Underestimation may occur when parts of a
country which may have inadequate iodine nutrition, have not
been surveyed. Overestimation may occur when the population
of one or more region(s) in which iodine deficiency is endemic is
over-sampled. The data for some countries are still weak which
makes classification and accurate analysis of their national situa-
tion difficult. For example, large countries like India and Spain
with previously known endemic areas and regional differences
in iodine status had no nationally representative data, but had
data from many local and regional surveys. The overall results of
pooling the subnational data indicate optimal iodine nutrition
in these countries. In the absence of nationally representative
data, the whole country has therefore been classified accord-
ingly, when in fact the national situation might be different.
Thus, the methods used for pooling subnational survey results
into one summary measure are not ideal. Nevertheless, they are
regarded as the best estimate available in the absence of nation-
ally representative data.
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Table 5. Change in total goitre prevalence (TGP) between
1993 and 2003, by WHO region

WHO region® General population Percentage
TGP (%) change
1993 2003
Africa 15.6 28.3 +81.4
Americas 8.7 4.7 —46.0
Eastern Mediterranean 22.9 37.3 +62.9
Europe 11.4 20.6 +80.7
South-East Asia 13.0 15.4 +18.5
Western Pacific 9.0 6.1 -32.2
Total 12.0 15.8 +31.7

2 192 WHO Member States.

The data compiled in the database are extracted from
final publications and reports, which present data in various
formats and with varying degrees of analysis. The models de-
veloped to standardize the data and derive one measure from
another are also potential sources of error. Raw data sets are not
available in the database and thus render any further verifica-
tion impossible.

These limitations highlight the need to improve data
quality. It is important for countries to conduct nationally
representative surveys on a regular basis and to ensure represen-
tative samples. Standardized data collection and presentation
will also aid the comparison of countries and regions, allow for
more precise monitoring and reduce the range of uncertainty
around future global estimates of iodine nutrition.

WHO recommends that school-age children are sur-
veyed to assess iodine status because they are readily accessible
and their iodine status is an acceptable proxy for the iodine
status of the general population. Results of surveys of school-
age children were thus extrapolated to the general population
(Table 4). However, national systems to monitor the impact
of UST also need to include other vulnerable groups, especially
pregnant women, who may be considered for future global
analysis as more data become available.
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Saltiodization is an effective strategy for reducing iodine
deficiency. Iodine nutrition is optimal in 43 countries (Fig. 1).
The number of countries in which iodine deficiency was a
public health problem decreased from 110 to 54 between 1993
(using TGP as an indicator) and 2003 (using UI). Nevertheless
iodine nutrition is still inadequate in 54 countries. In these
countries USI needs to be strengthened and fully implemented.
Iodine intake was more than adequate or even excessive, with
a median Ul above 200 ug/l, in 29 countries. Here attention
should be drawn to the emerging risk of iodine-induced hyper-
thyroidism in susceptible groups following the introduction
of iodized salt. Salt-quality monitoring should be reinforced
to ensure that the level of iodine in salt is not too high, but is
adequate to ensure optimal iodine nutrition.

Opverall, one-third of the world’s school-age children
population had UI below 100 pg/l indicating insufficient io-
dine intake (Table 4). This group is therefore exposed to the
risk of iodine deficiency. For the six WHO regions, the pro-
portion of the population with UI below 100 pg/l ranged from
10% (in the Americas) to 60% (in Europe). Noteworthy is the
correlation between household coverage of iodized salt and
prevalence of low iodine intake. The Americas has the highest
number of households consuming iodized salt (90%) and the
lowest proportion of the population with an insufficient iodine
intake. In contrast, the European Region which has the lowest
household consumption of iodized salt (27%), has the highest
proportion of the population with an insufficient iodine intake
(7, 8). These results, however, should not mask the fact that
there are large variations between countries within regions, and
within countries themselves.

The worldwide TGP of 15.8% is above the 5% cut-off
point used to signal a public health problem. However, the
TGP increase of 31.7% between 1993 and 2003 is inconsis-
tent with current iodine status based on UI. This has several
possible explanations.

First, there is a time-lag between the implementation of
a salt iodization programme and the disappearance of clinically
detectable goitre (17). This time-lag may be further increased
when USI is only partially implemented.

Second, 70% of the TGP surveys in the analysis period
(1993-2003) were carried out between 1993 and 1998, i.e.
before the extensive implementation of USI programmes. In
fact, when analysis is restricted to surveys carried out in the
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last 5 years, TGP is 28.9% lower than in 1993. Data available
in the WHO database also show that between 1993 and 1998,
TGP was the main indicator used to assess iodine deficiency.
Since that time, there has been a gradual shift towards the use
of Ul as the preferred indicator and consequently over the
past 5 years, there have been more data collected on UI than
on TGP,

Third, in areas affected by mild iodine deficiency, the
sensitivity and specificity of TGP measured by palpation are
poor (18). Ultrasonography is a promising method to overcome
the inherent limitations of the clinical assessment of thyroid
volume as iodine status improves. New international reference
values are now available allowing comparison between coun-
tries (14).

In spite of its limitations for global trend analysis, TGP
remains a practical indicator for baseline assessment, especially
in areas where severe iodine deficiency is endemic (5, 19).

In conclusion, there has been substantial progress in the
last decade towards the elimination of iodine deficiency. How-
ever, continued efforts are needed to cover at-risk populations
and salt iodization programmes need to be strengthened and
maintained in order to reach the goal of eliminating IDD.
Current estimates of iodine deficiency based on Ul provide
the baseline for future global estimates. The challenge now is
to improve data quality in order to trigger appropriate and
timely interventions and to track progress more accurately and
rapidly. M
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Résumeé

La carence en iode dans le monde aujourd’hui et les progrés réalisés au cours de la derniére décennie en

vue de son élimination

Objectif Procéder partout dans le monde a des estimations des
apports nutritionnels en iode et surveiller les progrés réalisés dans
les pays en vue de I'élimination durable des troubles dus a une
carence en iode.

Méthodes On a analysé les données transversales relatives a
I'iode urinaire (IU) et la prévalence totale du goitre chez les enfants
d'age scolaire entre 1993 et 2003, a partir de la base de données
mondiale sur la carence en iode de I'Organisation mondiale de
la Santé. L'iode urinaire médian a été utilisé pour classer les pays
en fonction de I'importance des apports nutritionnels en iode
pour la santé publique. Les estimations relatives aux populations
mondiales et régionales dont les apports en iode sont insuffisants
ont été basées sur la proportion de personnes qui, dans chaque
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pays, ont une valeur de I'lU inférieure a 100 ug/l. On a analysé
par ordinateur la tendance présentée par la prévalence totale du
goitre sur 10 ans.

Résultats Des données relatives a I'iode urinaire étaient
disponibles pour 92,1 % des enfants d'age scolaire dans le
monde. La carence en iode constitue toujours un probleme de
santé publique dans 54 pays. Au total, les estimations ont montré
qu'ily avait 36,5 % d'enfants d'age scolaire (285 millions) dont
les apports en iode étaient insuffisants, la couverture des besoins
allant de 10,1 % dans la Région des Amériques a 59,9 % dans la
Région européenne. En extrapolant ces résultats a la population
générale, on obtient une prévalence estimée de prés de deux
milliards d'individus carencés en iode. Cet apport en iode est plus
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que suffisant, voire excessif, dans 29 pays. La prévalence totale du
goitre dans la population générale mondiale est de 15,8 %.

Conclusion Quarante-trois pays ont réussi a garantir un apport
nutritionnel en iode optimal. Une surveillance renforcée de I'iode
urinaire est nécessaire pour veiller a ce que I'iodation du sel donne

Maria Andersson et al.

les résultats escomptés, pour identifier les populations a risque
et assurer une prévention durable de la carence en iode et sa
correction. Les efforts visant a éliminer la carence en iode doivent
étre poursuivis et multipliés.

Resumen

Situacion mundial en relacion con el yodo y progresos de la ultima década hacia la eliminacion de la

carencia de yodo

Objetivo Estimar la situacion del aporte nutricional de yodo en
todo el mundo y vigilar los progresos realizados por los paises hacia
la eliminacion sostenida de los trastornos por carencia de yodo.
Métodos Se analiz6 un conjunto de datos transversales sobre el
yodo urinario (YU) y la prevalencia total de bocio (PTB) en nifios
en edad escolar entre 1993 y 2003, extraidos de la Base de Datos
Mundial sobre la Carencia de Yodo de la Organizacion Mundial
de la Salud. Se uso la mediana del YU para clasificar los paises
de acuerdo con el impacto de salud publica de su situacién en
cuanto al aporte nutricional de yodo. Las estimaciones de las
poblaciones mundial y regionales con ingesta insuficiente de yodo
se basaron en la proporcién de la poblacidn de cada pais con unas
concentraciones de YU inferiores a 100 ug/l. Se calcul la PTB para
realizar un andlisis de tendencias a lo largo de 10 afios.
Resultados Se disponia de datos sobre el YU del 92,1% de los
nifios en edad escolar de todo el mundo. La carencia de yodo

representa adn un problema de salud publica en 54 paises. Se
estimé que un 36,5% (285 millones) de los escolares no consumian
la cantidad necesaria de yodo, oscilando el porcentaje entre
el 10,1% de la Region de las Américas de la OMS y el 59,9%
de la Regién de Europa. La extrapolacion de esta prevalencia a
la poblacion general llevé a estimar en casi 2000 millones las
personas con aporte insuficiente de yodo. La ingesta de yodo
era mas que suficiente, cuando no excesiva, en 29 paises. La PTB
mundial en la poblacién general era del 15,8%.

Conclusion Un total de 43 paises han alcanzado una situacién
dptima en cuanto al aporte de yodo. Es preciso reforzar la vigilancia
del YU para comprobar que la yodacién de la sal tenga el impacto
deseado, identificar las poblaciones en riesgo y garantizar unas
medidas sostenibles de prevencion y control de la carencia de
yodo. Se deben mantener y expandir los esfuerzos encaminados
a eliminar la carencia de yodo.

Arabic
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