122 CURRENT SITUATION OF MICRONUTRIENTS IN LATIN AMERICA AND THE CARIBBEAN

Current Situation of
Micronutrients in Latin
America and the Caribbean:
Prevalence of Deficiencies and National
Micronutrient Delivery Programs
Daniel López de Romaña
Nutrition Research Institute
Gustavo Cediel
Nutrition and Food Technology Institute,
University of Chile
Technical report prepared for regional consultation
organized by the World Food Programme

Introduction
Micronutrient deficiencies are usually more prevalent in developing countries, and are usually the result of inadequate or insufficient food intake, low nutritional quality of the diet, and/or low
bioavailability of micronutrients, among other factors. These deficiencies can have multiple negative consequences during the
course of the life cycle of individuals, including effects on growth
and development of the child and her survival. In recent decades,
numerous efforts have been carried out in Latin America and
the Caribbean to prevent and control micronutrient deficiencies.
Even as the region’s epidemiologic and nutritional profile has
undergone rapid changes,1 characterized by an increase in the
prevalence of overweight and obesity, the deficiency of some micronutrients persists, especially among the most economically,
geographically or socially vulnerable groups.2

“Iron deficiency is one of
the most prevalent nutrition
deficiencies globally”

Iron deficiency
Iron deficiency is one of the most prevalent nutrition deficiencies globally.3 This condition affects millions of individuals during the life cycle, especially infants (6–24 months) and pregnant
women, but also children, adolescents and women of childbearing age.4 Iron deficiency negatively affects the neurological development of children,5,6 increases maternal and infant
mortality, and reduces physical work capacity in adults.7–9 Iron
deficiency usually occurs when its intake is insufficient and/or
losses are high for a period of time, which can eventually lead
to anemia. Anemia is defined as a decrease in the concentration
of red cells in blood circulation or of hemoglobin concentration
and a concurrent decrease in oxygen-carrying capacity.
The process occurs in three phases: 1) reduction of stored
iron, which is used to keep the body running the vital functions
that require this mineral, and which is biochemically characterized by low serum ferritin concentration, the protein that
stores iron in the liver; 2) if iron intake continues to be insufficient, the stored iron is depleted and, therefore, the supply
of iron to the tissues is also diminished, which is evidenced
biochemically by increased levels of zinc protoporphyrin and
transferrin receptor and a reduction in transferrin saturation;
and 3) finally, reduced hemoglobin synthesis is observed, leading to anemia.10 Anemia can also result from a folate and/or
vitamin B₁₂ deficiency, hematological disorders, certain genetic conditions, infections, inflammations, among other factors,11,12 while certain infectious diseases, such as malaria, can
exacerbate anemia.13 The World Health Organization (WHO)
estimates that half of all anemia is caused by iron deficiency.14
According to a WHO estimate of 1993–2005, 25% of the global
population has anemia, reaching a prevalence of 47.4% in preschool children, 41.8% among pregnant women and 30.2% in
non-pregnant women.4
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A group of adolescent school girls in Haiti. Reaching adolescent girls with iron and folic acid will not only help them perform better in school,
but also help the world reach the new global nutrition targets.

Iodine deficiency
Despite the many efforts to control iodine deficiency, primarily through salt fortification, this condition remains prevalent
worldwide.15 Iodine is essential for the production of thyroxine
(T4) and 3,5,3’-triiodothyronine (T3), which are hormones required for normal growth and development of the central nervous system.16 Iodine deficiency is generally associated with
a lower educational level, lower labor productivity and socioeconomic vulnerability,17 and is considered to be the leading
preventable cause of mental retardation globally.15 Pregnant
women, postpartum women and infants are at a higher risk of
developing this deficiency. The prevalence of iodine deficiency
is commonly estimated by measuring the urinary iodine concentrations of school-aged children, which are then extrapolated to estimate the iodine status in the whole population.18
In 2007, WHO reported that the overall prevalence of iodine
deficiency (median urinary iodine < 100 μg/L) was about 35%,
affecting approximately 2 billion people, the Americas being
the region with the lowest prevalence (9.8%).15

“ The consequences of zinc deficiency
include growth retardation,
hypogonadism, immune dysfunction
and cognitive impairment”

Zinc deficiency
The importance of zinc as an essential nutrient for proper human health is well known. Zinc is involved in various pathways
of human metabolism, so different metabolic and physiological
functions are altered in its absence.19 In most individuals, zinc
deficiency is the result of inadequate dietary intake, malabsorption, increased losses and/or barriers to its utilization. However,
in most cases the primary cause of deficiency is an inadequate
intake of absorbable zinc, which commonly occurs as a result of
the combination of low dietary intake and frequent consumption
of foods with low content of this element and/or poorly absorbable forms of zinc.20 The consequences of this deficiency include
growth retardation, hypogonadism, immune dysfunction and
cognitive impairment. The diagnosis of zinc deficiency in individuals is not yet possible, since there is currently no indicator
with adequate sensitivity and specificity. It is acceptable to use
serum zinc levels to assess populations;21 however, currently
few countries include this information in their national nutrition surveys. Therefore, usually indirect indicators, such as the
prevalence of linear growth retardation in children < 5 years and
the intake of absorbable zinc, are used to estimate the risk of deficiency.21 In Latin America, growth retardation affects up to one
third of children less than five years of age, and 30–50% of the
population may be at risk of inadequate intake of zinc.22
Vitamin A deficiency
Vitamin A deficiency is also very important in terms of public
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health implications worldwide. Vitamin A deficiency alters various functions in the body and can lead to many negative health
consequences, such as a weakened immune system, growth retardation in children, xerophthalmia, an increase in the burden
of infectious diseases, and an increase in the risk of death. Xerophthalmia is the most specific consequence of the deficiency
and is the leading cause of blindness in children worldwide.23
Night blindness often appears during pregnancy, a likely consequence of a pre-existing marginal status of this vitamin due to
increased nutritional demands during pregnancy and frequent
infections. It has been observed that the administration of vitamin A reduces the risk of death in children 6–59 months of age
in the range of 23–30%.24,25 A 2009 WHO report indicated that
vitamin A deficiency affected 190 million preschool children
and 19.1 million pregnant women who reside in countries with
a higher risk of vitamin A deficiency.23
Vitamin D deficiency
Vitamin D (calciferol), which consists of a group of fat-soluble
sterols, is an essential micronutrient for the homeostasis of
calcium and phosphorous.26 Moreover, new functions of vitamin D on health have been discovered, primarily through
research on how its nuclear receptor can mediate control of
target genes.27 Human beings obtain vitamin D from two main
sources: photosynthesis in the skin by the action of solar ultraviolet B rays, and dietary intake. Vitamin D can be found
naturally in many forms, but the two major physiologically
relevant forms for humans are vitamin D₂ (ergocalciferol),
derived from plant sources, and vitamin D₃ (cholecalciferol),
synthesized in the skin and obtained from animal sources. Vitamin D deficiency is characterized by inadequate mineralization and demineralization of the skeleton. In children it causes
rickets, and in adults can precipitate and exacerbate osteopenia, osteoporosis and bone fractures.26 Studies have shown
that vitamin D therapy increases muscle strength in deficient
subjects.28,29 Results of epidemiological studies have linked
vitamin D deficiency with an increased risk of certain common
cancers, autoimmune diseases, hypertension and infectious
diseases.30–33 The concentration of plasma 25-hydroxyvitamin
D (25-OHD) has been regularly used to identify people at risk
of vitamin D deficiency and, on a population basis, to consider
the adequacy of vitamin D distribution. However, there is currently no overall consensus on the cutoff to define the state
of vitamin D.34 Vitamin D deficiency has the potential to be a
public health problem.35 The magnitude of this deficiency in
Latin America is unknown.
Folate and vitamin B12 deficiency
Folate and vitamin B₁₂ share functions and metabolic pathways, which define the reserve of methyl donor groups used

in multiple metabolic routes such as DNA methylation and
nucleic acid synthesis.11,36 Folate is found naturally mainly
in vegetables, while folic acid is used in fortified foods.37 Low
levels of folate increase the risk of neural tube defects, which
is why folic acid intake is critical before gestation and during
the first weeks of pregnancy, when the neural tube closure
occurs.38–40
Vitamin B₁₂ in its natural form is only present in animal
foods, so that the deficit is more common among populations
with low intake of these foods and vegans.41 The absorption of
vitamin B₁₂ from food is lower in older adults, who are at increased risk of gastric atrophy, altered production of intrinsic
factor, and acid secretion, all necessary for the proper absorption of this vitamin.41 The deficiency of both vitamins is associated with hematological disorders.42 Vitamin B₁₂ deficiency
can also lead to clinical and subclinical neurological disorders
and other disorders in the absence of a hematological deterioration.43 Therefore, folate and vitamin B₁₂ deficiencies have
the potential to be considered a public health problem. In
2004 a review estimated the prevalence of deficiency of both
vitamins in America, finding that at least 40% of the population had a deficiency or marginal vitamin B₁₂ status, while
folate deficiency was less common.44

“Latin America has a
long history of implementing policies
and programs to eradicate
micronutrient deficiencies”
Other micronutrient deficiencies
Generally there is little information on the nutritional status of
populations regarding other micronutrients essential to wellbeing, such as copper, selenium, vitamin E, vitamin K, thiamin,
niacin, riboflavin, biotin, pyridoxine and vitamin C.
Latin America has a long history of implementing policies
and programs to eradicate micronutrient deficiencies, and as
a result of these, the prevalence of many of these deficiencies has been reduced. However, many gaps still exist and in
many cases the deficiencies are still public health problems
in the region. Considering the above, the objectives of this
review are 1) to describe the prevalence of micronutrient deficiencies in the region, taking as reference the results of a
recent systematic review by our group;52 2) describe existing
country programs dedicated to the prevention of these deficiencies; and 3) briefly discuss the immediate requirements
for closing the gaps between the epidemiological data and the
program data.
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The methodology used in the systematic review has been published in detail.45–49 Briefly, the databases available on deficiencies of vitamins and minerals were accessed to search for the
latest National Health Survey for each country. This information
was complemented by accessing the web pages of the Ministries
of Health and/or the National Office of Statistics to determine
whether the databases mentioned were up to date. Additionally,
full searches were carried out of research articles published in
PubMed, LILACS and SciELO. We also conducted a search of
other relevant documents that could contain information not
found in the other searches.
The main indicators and parameters used by surveys and
studies selected for the review to determine deficiencies were:
serum retinol for vitamin A, 25-OHD levels for vitamin D, serum
α-tocopherol for vitamin E, serum ascorbic acid for vitamin C,
serum thiamine for thiamine, erythrocyte glutathione reductase
(EGRAC) for riboflavin, erythrocyte activity of aspartate aminotransferase (EAAT) for vitamin B₆, serum folate and red cell folate
for folate, vitamin B₁₂ in serum or plasma, serum copper, urinary
iodine, serum or capillary hemoglobin for anemia, serum ferritin
for iron, serum selenium and/or erythrocyte and serum zinc.
The cutoffs used for deficiency, insufficient and/or inadequate levels varied widely among studies. However, for some
micronutrients classifications with similar cut-off points were
identified: lack of vitamin A as retinol < 20 μg/dL and insufficiency as 20.0–29.9 μg/dL; vitamin D deficiency as 25-OHD
<25 nmol/L, insufficiency as 25–50 nmol/L and inadequacy as
50–75 nmol/L; vitamin C deficiency as ascorbic acid <0.2 μg/
dL; thiamine deficiency <1.25 μg/dL; folate deficiency as serum
folate <3.2 ng/mL or RBC folate <181 nmol/L; vitamin B₁₂ deficiency as serum vitamin B₁₂ <148 pmol/L and marginal levels
between 148–221 pmol/L; anemia as hemoglobin <11.0 or <12.0
or <13.0 g/dL; deficiency in iron reserves in the form of serum
<12 ferritin or <15 or <20 g/L; mild iodine deficiency as urinary
iodine 50–99 g/L, moderate between 20–49 mg/L and severe
<20 g/L; zinc deficiency as serum zinc <65 or <70 μg/dL. Reported units were standardized to facilitate comparisons.
The magnitude of the public health problem of deficiency
of each micronutrient was defined according to the following
cut-off points in prevalence: 1) anemia (iron), ≤ 4.9%, not a
public health problem; 5%–19.9%, mild; 20%–39.9%, moderate; ≥ 40%, severe, according to WHO recommendations;50 zinc,
no problem < 20%, problem > 20%, according to international
recommendations;21 vitamin A, no problem < 2%, mild ≤ 2%
to <10%, moderate ≤10% to < 20%, and severe ≥ 20%, according to WHO recommendations;23 vitamin D, no problem < 5%,
5–19.9% mild, 20–39.9% moderate and ≥ 40% severe;45 folate,
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Methodology
Systematic review to determine prevalence of
micronutrient deficiency in Latin America

A boy eats his lunch in Nicaragua

no problem < 5% and problem > 5%; and vitamin B₁₂, no problem < 5% and problem > 5%.
Identification of national prevention programs
in Latin America
The information presented is based on a recent systematic review of nutrition policies and programs in Latin America and
the Caribbean conducted by the Pan American Health Organization and the Micronutrient Initiative.51
Results
Prevalence of micronutrient deficiencies
in Latin America and the Caribbean
A total of 25 nationally representative surveys and studies were
found (Table 1) which reported data of the nutritional status of
iron (anemia), zinc, vitamin A, vitamin D, folate and/or vitamin
B₁₂, mainly in children under 6 years of age (Table 2) and women of childbearing age (Table 3). The surveys were conducted
between 2000 and 2010.
Iron and anemia
According to the latest information available in children (Table 2), anemia is not a public health problem in Chile and
Costa Rica (<5%). Countries such as Argentina and Mexico
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have made progress, with anemia in children being a mild
public health problem (<20%). In Nicaragua, Brazil, Ecuador,
El Salvador, Cuba, Colombia, the Dominican Republic, Peru,
Panama and Honduras, anemia in children remains a moderate public health problem (20–40%). In Guatemala, Haiti and
Bolivia, anemia in children is a serious public health problem,
with prevalence rates above 40%.
Anemia in women of childbearing age (Table 3) is not
a public health problem (<5%) in Chile, while in Colombia,
El Salvador, Costa Rica, Nicaragua, Ecuador, Mexico, Peru,
Honduras and Argentina it is a mild public health problem
(<20%). Nevertheless, in Guatemala, Brazil, the Dominican
Republic and Bolivia it is a moderate public health problem
(20–40%), and in Panama and Haiti it is a severe public
health problem (> 40%).
Zinc
In the four countries with representative data for plasma
zinc, it is observed that the prevalence of zinc deficiency is
above 20% in children under 6 years of age in Mexico, Ecua-

dor, Guatemala and Colombia and in women of childbearing
age in Mexico and Ecuador. Countries with the highest risk of
zinc deficiency – the risk of deficiency was estimated from the
prevalence of inadequate zinc intake in the population and
the prevalence of stunting in children <5 years, defining high
risk as a prevalence of inadequate intake > 25% coupled with
a prevalence of stunting > 20% – were Belize, Bolivia, El Salvador, Guatemala, Haiti, Honduras, Nicaragua and Saint Vincent
and the Grenadines.47
Vitamin A
A total of 10 national surveys and six representative studies
were identified. Guatemala and Nicaragua have virtually eradicated vitamin A deficiency (<20 μ g/dL) in children less than
6 years of age (Table 2). In Costa Rica, Cuba, El Salvador and
Panama, vitamin A deficiency ranges from 2.8–9.4%, representing a mild public health problem (<10%). In Peru, Honduras, Argentina, Ecuador and Brazil, the range varies between
14.0–17.4%, being classified as a moderate public health problem (10–20%), while in Colombia, Mexico and Haiti there is a

table 1: National surveys in Latin America that include data on micronutrient status of population
Country

Year

Survey

Argentina

2004–05

Encuesta Nacional de Salud y Nutrición, 2004–05

Argentina

2007

Encuesta Nacional de Salud y Nutrición, 2007

Bolivia

2003

Encuesta Nacional de Demografía y Salud, 2003

Bolivia

2008

Encuesta Nacional de Salud y Nutrición, 2008

Brazil

2006

Encuesta Nacional de Demografía y Salud en Niños y Mujeres, 2006

Chile

2003

Encuesta Nacional de Salud, 2003

Chile

2009 –10

Encuesta Nacional de Salud, 2009 –10

Colombia

2005

Encuesta Nacional de Salud y Nutrición, 2005

Colombia

2010

Encuesta Nacional de Salud y Nutrición, 2010

Costa Rica

2006

Encuesta Nacional de Salud, 2006

Costa Rica

2008

Encuesta Nacional de Salud, 2008

Ecuador

2004

Encuesta Nacional de Demografía y Salud en Niños y Mujeres, 2004

El Salvador

2008

Encuesta Nacional de Salud Familiar, 2008

Guatemala

2008 –9

V Encuesta Nacional de Salud Materno-Infantil Guatemala, 2008–2009.

Guatemala

200 9–10

ENMICRON–II Encuesta Nacional de Micronutrientes, 2009 –2010

Honduras

2005–6

Encuesta Nacional de Demografía y Salud, 2005–2006

Honduras

2009

Situación Actual de la Seguridad Alimentaria y Nutricional en Honduras, 2009

Mexico

1999

Encuesta Nacional de Nutrición, 1999

Mexico

2006

Encuesta Nacional de Salud y Nutrición, 2006

Nicaragua

2000

Encuesta Nacional en Micronutrientes, 2000

Nicaragua

2003 –5

Encuesta Nacional de Salud Nicaragua, 2003–2005

Panama

2000

Estudio Nacional de Deficiencia de Hierro y Vitamina A, 1999 –2000

Panama

2006

Situación Nutricional, Patrones Dietarios, y Acceso Alimentario en Panamá, 2006

Peru

2010

Encuesta Familiar de Demografía y Salud, 2010

Rep. Dominicana

2007

Encuesta Nacional de Demografía y Salud, 2007

Uruguay

2007

Encuesta de Lactancia, Estado Nutricional y Alimentación Complementaria, 2007
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table 2: Prevalence of micronutrient deficiencies and magnitude of public health problem in children less than 6 years of age
in Latin American countries with representative dataa
Public health

Anemia

Zinc

Vitamin A

Vitamin D

Folate

problema
No

Chile 2012 (4%)

Guatemala 2009–10 (0.3%)

Mexico 2006 Mexico 2006

problem

Costa Rica 2009 (4%)

Nicaragua 2005 (0.7%)

(<1%)b

Chile 2013 (14.0%)

Costa Rica 2009 (2.8%)

Argentina 2007 (16.5%)

Cuba 2002 (3.6%)

Mild

(3.2%)

El Salvador 2009 (5.0%)
Panama 2000 (9.4%)
Moderate

Nicaragua 2003–05 (20.1%)
Brazil 2006 (20.9%)
Mexico 2006 (23.7%)

Problem

Ecuador 2012 (25.7%)

Mexico 2006 (27.5%)

Peru 2001 (13.0%)

El Salvador 2008 (26.0%)

Ecuador 2013 (28.8%)

Honduras 1999 (14.0%)

Cuba 2011 (26.0%)

Guatemala 2010 (34.9%) Argentina 2007 (14.3%)

Colombia 2011 (27.5%)

Colombia 2010 (43.3%)

Rep. Dominicana 2009 (28.0%)

Ecuador 2013 (17.1%)
Brazil 2006 (17.4%)

Peru 2012 (32.9%)
Panama 2000 (36.0%)
Honduras 2005 (37.3%)
Severe

a

b

Guatemala 2009 (47.7%)

Colombia 2010 (24.3%)

Bolivia 2008 (61.3%)

Mexico 1999 (26.2%)

Cut-off points used to determine severity of public health problem according to prevalence: Anemia: no problem ≤4.9%, mild 5–19.9%, moderate 20–39.9%, severe ≥40%;
Zinc deficiency: no problem < 20%, problem >20%; Vitamin A deficiency: no problem <2%, mild ≤2% to <10%, moderate ≤10% to <20% and severe ≥20%; Vitamin D
deficiency: no problem <5%, mild 5–19.9%, moderate 20–39.9%, severe ≥40%; Folate deficiency: no problem <5%, problem >5%.
Prevalence of insufficiency: 24% in preschool children and 10% in school-aged children.

severe problem (> 20%). It is important to note that the highest
prevalence of deficiency is among children from indigenous
communities. When assessing the change in the prevalence in
those countries with more than one survey, a significant reduction in vitamin A deficiency is observed in countries in Central
America, while in South American countries the deficiency has
increased over time.48
In women of childbearing age in El Salvador and Nicaragua,
vitamin A deficiency is not a public health problem, while in
Mexico and Peru there is a mild problem, and in Brazil it is moderate (Table 3).
3.1.4 Vitamin D
The exact magnitude of the inadequacy of vitamin D in the region is unknown. Only Mexico has representative data on children. Overall, 54.0% of Mexican children present vitamin D
inadequacy, with a prevalence of deficiency and insufficiency
in preschool children of 24% and 30%, respectively, and a prevalence of deficiency and insufficiency in school-aged children
of 10% and 18%, respectively. Some countries have data on
the prevalence of vitamin D deficiency in children from non-

representative studies, such as Colombia (10–12%),52,53 Brazil
(9%),54 Argentina (3%),55 and more recently Chile, with data for
preschool children in southern areas (64%).56
3.1.5 Folate and vitamin B₁₂
The few available national data for folate generally show a prevalence of deficiency lower than 5% in different population groups
(Tables 2 and 3). Mexico reports a prevalence of 3.2% in children less than 6 years of age. In Argentina, only 2.7% of pregnant
women and 1.3% of women of childbearing age are deficient,
while in Costa Rica and Chile 1.4% and 0.6%, respectively, of
older adults are deficient. When comparing with earlier data, a
significant reduction in the prevalence of folate deficiency is observed in the region; this can be attributed to existing universal
folic acid fortification programs, which in some countries is also
associated with a reduction in neural tube defects.57
In the case of vitamin B₁₂, only a few countries have national
data. In Mexico, 5.5% of preschool children and 8.5% of adult
women have serum levels considered to be low (<148 pmol/L).
In Costa Rica, 4.8%, 6.4%, 2.9% and 5.3% of women of childbearing age, adult women, adult men, and elderly, respectively,
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A young girl in Bolivia. Approximately 80% of children in Bolivia under the age of two are anemic. Chispitas – a multimicronutrient powder
that contains iron – is a weapon in the fight against childhood anemia.

had low serum levels. In Colombia, the prevalence of marginal
serum vitamin D₃ levels (<221 pmol/L) was 21.0%, 59.9% and
37.3% among children under 18, pregnant women and women of
childbearing age, respectively. In Argentina, 49.1% of pregnant
women and 11.9% women of childbearing age had marginal serum levels. It is difficult to draw conclusions regarding the deficiency of folate and vitamin B₁₂ due to lack of consensus on the
cut-off points to distinguish between normal and deficient.
3.2 National micronutrient delivery programs
in Latin America
Table 4 describes the various micronutrient supplementation
and fortification programs that are currently implemented at national level in the region and the number of countries that have
adopted each of these strategies. Ninety percent (90%)18,20 of
countries in the region indicate having iron supplementation

programs for pregnant women, fortification of salt with iodine
and fortification of wheat flour with iron and one or more vitamins. Eighty percent (80%) of countries indicate having at
least one program providing iron supplements to children 6–59
months of age, while 75% indicate having a program to deliver
vitamin A supplements to children 6–59 months old and 60%
having a program that delivers multiple micronutrient powders
for home food fortification. Only five countries (25%) indicate
providing zinc supplements for the treatment of diarrhea in
children less than 5 years of age. Similarly, 25% of the countries
in the region indicate implementing mass fortification of sugar
with vitamin A and of corn flour with iron and at least one other
micronutrient. Finally, according to the data most recently collected, only Costa Rica, Nicaragua and Panama report having a
universal rice fortification program; however, only Costa Rica is
currently implementing it.
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table 3: Prevalence of micronutrient deficiencies and magnitude of public health problem in women of reproductive age
in Latin American countries with representative dataa
Public health

Anemia

Zinc

Vitamin A

Folate

problem¹
No

Chile 2003 (5.1%)

problem

Mild

El Salvador 2009

Costa Rica 2008 (3.8%)

(1.0%)

Argentina 2007 [pregnant women] (2.7%)

Nicaragua 2000

Argentina 2007 [adolescents and

(1.3%)

women] (1.3%)

Colombia 2010 (7.6%)

Mexico 1999 (4.3%)

El Salvador 2008 (10.0%)

Peru 2001 (8.7%)

Costa Rica 2009 (10.2%)
Nicaragua 2003-05 (11.2%)
Ecuador 2012 (15.0%)
Problem

Mexico 2006 (15.5%)
Peru 2012 (17.7%)

Moderate

Honduras 2005 (18.7%)

Mexico 2006 (28.1%)

Argentina 2007 (18.7%)

Ecuador 2013 (56.1%)

Guatemala 2009 (21.4%)

Brazil 2006 (12.3%)

Brazil 2006 (29.4%)
Rep. Dominicana 2002 (34.0%)
Bolivia 2008 (38.3%)
Severe

Cutoff points used to determine severity of public health problem according to prevalence: Anemia: no problem ≤4.9%, mild 5–19.9%, moderate 20–39.9%, severe ≥40%;
Zinc deficiency: no problem < 20%, problem >20%; Vitamin A deficiency: no problem <2%, mild ≤2% to <10%, moderate ≤10% to <20% and severe ≥20%; Vitamin D
deficiency: no problem <5%, mild 5–19.9%, moderate 20–39.9%, severe ≥40%; Folate deficiency: no problem <5%, problem >5%.

© Hetze Costa

a

Panama 2000 (40.0%)

Smiling girls having a school meal in Honduras
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table 4: National programs that provide micronutrients in Latin America, as reported by countries
Program
Supplementation

Target group

No. Countries (%)a

Countries

Children 6–59 m

15 (75)

Argentina, Belize, Bolivia, Brazil, Colombia,

b

Supplementation with vitamin A

Costa Rica, Ecuador, El Salvador, Guatemala,
Honduras, Mexico, Nicaragua, Panama, Peru,
Dominican Republic
Supplementation with iron

Children 6–59 m

16 (80)

Argentina, Belize, Bolivia, Brazil, Chile, Costa Rica,
Peru 2001 (8.7%), El Salvador, Guatemala,
Honduras, Mexico, Nicaragua, Panama, Paraguay,
Peru, Dominican Republic, Uruguay

Multiple micronutrient powders for

Infants 6–23 m

12 (60)

home fortification of foods

Argentina, Bolivia, Brazil, Colombia, Ecuador,
El Salvador, Guatemala, Honduras, Mexico, Peru,
Dominican Republic, Uruguay

Supplementation with iron and folic acid

Women of fertile age

7 (35)

El Salvador, Guatemala, Honduras, Nicaragua,

Pregnant women

18 (90)

Argentina, Belize, Bolivia, Brazil, Chile, Colombia,

Panama, Paraguay, Dominican Republic
Costa Rica, Ecuador, El Salvador, Guatemala,
Honduras, Mexico, Nicaragua, Panama, Paraguay,
Peru, Dominican Republic, Uruguay
Supplementation with calcium

Pregnant women

3 (15)

Colombia, El Salvador, Nicaragua

Supplementation with zinc for treatment

Children 0–59 m

5 (25)

Bolivia, Colombia, El Salvador, Guatemala,

of diarrhea

Nicaragua

Universal food fortificationc
Salt (iodine)

All

18 (90)

Argentina, Belize, Bolivia, Brazil, Chile, Colombia,
Costa Rica, Ecuador, El Salvador, Guatemala,
Honduras, Mexico, Nicaragua, Panama, Paraguay,
Peru, Dominican Republic, Uruguay

Sugar (vitamin A)

All

5 (25)

Costa Rica, El Salvador, Guatemala, Honduras,
Nicaragua

Wheat flourc

All

18 (90)

Argentina, Belize, Bolivia, Brazil, Chile, Colombia,
Costa Rica, Ecuador, El Salvador, Guatemala,
Honduras, Mexico, Nicaragua, Panama, Paraguay,
Peru, Dominican Republic, Uruguay

Maize flourd

All

5 (25)

Brazil, Costa Rica, El Salvador, Guatemala, Mexico

Rice

All

3 (15)

Costa Rica, Nicaragua, Panama

e

a
b
b
c

d

e

Total number of countries = 20
Source: Tirado MC et al.

51

Source: Flour Fortification Initiative. www.ffinetwork.org/global_progress/index.php
All countries fortify with iron, thiamin, riboflavin, niacin and folic acid, except Brazil (iron and folic acid), Cuba (also includes vitamin B₁₂), Mexico (iron and folic acid),
Uruguay (iron, folic acid and vitamin B₁₂) and Venezuela (iron, thiamin, riboflavin and niacin).
Different formulations used among countries: Brazil (iron and folic acid), Costa Rica and El Salvador (iron, thiamin, riboflavin, niacin and folic acid), Guatemala (iron, zinc,
thiamin, riboflavin, niacin, folic acid and vitamin B₁₂), Mexico (iron, zinc, thiamin, riboflavin, niacin and folic acid) and Venezuela (iron, riboflavin, niacin and vitamin A).
Nicaragua and Panama fortify with iron, zinc, riboflavin, niacin, folic acid and vitamin B₁₂; Costa Rica with zinc, thiamin, riboflavin, niacin, folic acid and vitamin B₁₂.
Costa Rica is only country with implemented, ongoing program.
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magnitude. Folate deficiency is almost non-existent, but a high
prevalence of low or marginal vitamin B₁₂ status is observed in
most countries and in most population groups. Additionally, it
is important to note that the data presented do not consider the
inequity that is known to exist in the different geographical areas of the country, with the problem being most severe in rural
areas, and/or according to ethnicity, being greater among indigenous communities.

A young child in Haiti receives a dose of vitamin A. For populations
deficient in vitamin A, twice-annual doses boost immunity and help
protect against preventable childhood diseases.

Discussion: Analysis of the immediate needs
to close the gaps
Over the last decade, Latin America has experienced significant
economic growth, which has had an impact on the health and
nutrition status of the population. For example, the prevalence
of chronic malnutrition (stunting) in children has decreased
from 13.7% in 1990 to 6.2% in 2015,58 and between 1995 and
2011 hemoglobin concentrations in women increased more in
Andean and Central American countries than in other regions of
the world.59 However, despite these advances, the data collected
shows that there are still gaps in Latin America for populations
to have an optimal micronutrient status. Anemia remains a public health problem in children and women of childbearing age
in most countries for which data are available. The exact magnitude of zinc deficiency is unknown – no representative data
of serum zinc is available in most countries – although a high
prevalence of stunting in children under five and inadequate
zinc intake is observed at population level, both indicating that
there is a high risk of deficiency of this micronutrient.47 Vitamin A deficiency has declined significantly in several countries,
especially in Central America, although in other countries not
only does it continue to be a moderate to severe problem in children under six years, but also the trend in recent years is on the
rise.48 It can be suspected that vitamin D deficiency is a public
health problem in the region, but current data do not reveal its

“There are still gaps in Latin America
for populations to have an optimal
micronutrient status”
Figure 1 shows the number of micronutrient deficiencies in
children under six years of age that are considered to be a public health problem, by country, taking into account only those
countries reporting national data. Mexico has four micronutrients for which the deficiency is considered a public health problem (iron, based on presence of anemia, zinc, vitamin A and
vitamin D), while for Colombia and Ecuador it would be the case
for three micronutrients (iron, zinc, vitamin A). In Guatemala
(iron, zinc) and Honduras, Peru and Brazil (iron, vitamin A) two
micronutrient deficiencies are a public health problem, and in
Argentina (vitamin A), Bolivia, Panama, Dominican Republic,
Salvador and Nicaragua (iron) only one micronutrient deficiency is considered a public health problem. Finally, in Chile
and Costa Rica, micronutrient deficiencies are apparently not a
public health problem.
It is important to note that a gap itself is the lack of available
or up-to-date information in Latin America for micronutrient
deficiencies. Between 60% and 70% of the countries in the region do not have representative data on the prevalence of anemia in children, women of childbearing age and/or pregnant
women in the period between 1985 and 2014.60 Among those
countries that do have information, only about 20% have data
for two periods of time, and 65% of the available information is
outdated by 10 or more years. Similarly, 60–90% of countries
don’t have representative data for vitamin A, iron, iodine, folate
and/or vitamin B₁₂.60 Closing micronutrient gaps will remain
difficult if estimates of their prevalence are not regularly carried
out to first allow a diagnosis of the status of the population and
then set desired goals and evaluate the progress achieved.
Figure 2 shows the number of national-level programs that
deliver micronutrients for each country in the region. It can be
observed that all countries in the region have at least five national micronutrient delivery programs. Most countries provide
iron supplements to pregnant women and children 6–59 months
of age and provide vitamin A supplements to children less than
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figure 1: Number of micronutrient deficiencies in children under the age of six considered moderate or severe public health
problems in Latin America, according to the most recent national data available

4 Deficiencies
3 Deficiencies
2 Deficiencies
1 Deficiency
No deficiencies
No data available

five years of age. Most countries fortify wheat flour with iron and
at least one other micronutrient. The first question that arises
is, if countries implement these programs, why do certain micronutrient deficiencies persist among women and children? A
number of weaknesses in these programs can be identified that
might address the query above. First, for example, although not
much systematized data exists for the region, it is known that
micronutrient supplementation programs have low coverage,
usually due to several factors, such as: 1) difficulty in accessing
micronutrient distribution systems by users; 2) problems in the
acquisition, distribution, monitoring, quality control and storage
of micronutrients; and 3) limitations at the point of delivery of
micronutrients (knowledge of staff). Second, limitations in the

knowledge of users, or of their caregivers, regarding both the benefits of micronutrients and of the programs themselves. Finally,
limitations in the intake of micronutrients that are delivered by
the program (either supplement or fortified product). In addition,
unfortunately there are very few available published reports or
scientific studies reporting either the coverage of programs or
their use by the target population and/or reporting the biological
impact of these programs on the population that would permit
an in-depth understanding of the extent of the limitations previously described and facilitate the implementation of specific
actions to overcome these barriers within each context.
To summarize, certain actions are required to further reduce
micronutrient deficiencies in Latin America. For example, repre-
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sentative data on the prevalence of deficiencies is required, collected either annually, biannually or every five years, to assess
and redefine, if necessary, policies and programs currently delivering micronutrients nationwide. In addition, an analysis of the
capabilities countries currently possess to optimize ongoing programs and, thus, allow them to be more effective, is necessary. Another alternative is to evaluate, in parallel with actions to optimize
existing programs, the implementation of other strategies to close
the gap regarding the status of micronutrients in the region. One
possible strategy is the fortification of rice with one or more micronutrients in countries where this strategy is deemed feasible. For
this, a prior analysis of the country profile is needed,including a
detailed review of the nutritional situation in the country, a description of existing programs, a characterization of the rice in-

dustry in the country and a description of the distribution and
consumption of rice by different population subgroups and, specifically, the most vulnerable groups, which indicates whether
this strategy can help bridge the gap in these countries.
Conclusions
Existing data suggest that in recent years the general prevalence
of micronutrient deficiencies in Latin America has declined, although there is a significant gap in terms of the data available.
However, in several countries, the deficiency of one or more of
these micronutrients remains a public health problem, especially in populations or groups with greater economic, geographical and/or social vulnerability. Ongoing national micronutrient
delivery programs in the region can and should be optimized to

figure 2: Number of national programs for delivering micronutrients in Latin American countries

≥ 10 Programs
6–9 Programs
≤ 5 Programs
No data available
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Schoolgirls in the village of Nazareno, Municipality of Tupiza, in the Department of Potosi, Bolivia,
eat a meal of rice and beans during lunch in March 2010
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be more effective and cost-effective in their management, but
studies and analyses are needed to fully understand the limitations governments experience in their capacity to achieve these
goals. Finally, in certain countries in the region, ongoing programs could be complemented by other strategies, such as rice
fortification, dependent on a prior assessment of the feasibility
of implementing this strategy.
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