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Abstract

Iron deficiency (ID) is one of the most widespread nutritional deficiencies. Children belong to
one of the high-risk groups for iron insufficiency, due to the increased requirement during the
period of intensive growth. ID can have unfavorable effects on brain development and the
ability to learn. It can also impair the development of cognitive functions in children. Iron
deficiency occurs as a result of insufficient iron intake from the diet, malabsorption associated
with gastrointestinal diseases, increased requirement e.g. due to frequent bleeding. Iron is
present in food in two forms: haem and non-haem. The haem form is found in animal products
and is better absorbed. Early detection is essential to prevent the effects of insufficiency. The
most frequently used test to diagnose iron deficiency is the ferritin level. However, a complete
blood count is recommended to determine the overall condition of the body. When ID impairs
the function of red blood cells, anaemia occurs. To prevent iron deficiency, women should be
taken care of during pregnancy by introducing appropriate supplementation. Nutrition plans
that incorporate iron-fortified foods in high-risk ID areas are also becoming more prevalent.
Treatment of the insufficiency involves supplementation by oral or intravenous administration
or through blood transfusions. In each method, a well-balanced diet containing foods rich in

highly absorbable forms of iron is essential.
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Introduction

The WHO estimates that iron deficiency affects nearly 2 billion people worldwide and
that 40% of children aged six months to five years have anaemia. Iron plays a significant role
in the human body. It is involved in oxygen transport, cellular energy metabolism, DNA
synthesis and cell proliferation. It is also essential for the development of the nervous system,
normal growth and the formation of the body's immunity. This article summarizes current
knowledge on iron deficiency with consideration of its impact on physical and psychological

child development. The work also focuses on methods to prevent and treat this insufficiency.

Methodology

The literature review was based on articles found in PubMed and Google Scholar
databases. In preparing for this review, database searches using the terms “iron deficiency”,
“iron deficiency anemia”, ¢’iron metabolism” and “’iron and child development’ were
performed. The date range was focused on papers 2015 and later. Only articles published in the

English-language literature were considered in the search for information for the article.

Iron metabolism and it is role in the organism

Iron is a key micronutrient at every stage of human life. In children, it has a special role
due to the rapid growth and development of all systems. [1] Excessive iron deficiency induces
cells death, confirming the great importance of this element in fundamental biological processes.
[2] This metal permits a number of cellular processes to occur, such as DNA synthesis and
repair, energy production in the mitochondria during cellular respiration, the cellular life cycle,
cell signaling and host defense. [3,4] Iron is required for the proper functioning of enzymes that
are involved in about 180 biochemical reactions in the body. These include cytochrome oxidase,
cytochrome c, a-glycorophosphate oxidase, succinic dehydrogenase and aconitase. [5] In
addition, iron incorporated into haem is a major component of haemoglobin (Hb) and
myoglobin (Mb). It is involved in the transport and delivery of oxygen by erythrocytes and the
storage of oxygen in muscles. [4] In brain cells, it is participating in the production of
neurotransmitters and in the process of myelination. [6] Iron is furthermore essential for the

synthesis and proper functioning of thyroid hormones. [7]



The widespread presence of iron in the body's cells is the reason that deficiency of this element

gives a variety of symptoms from a number of systems. [5]

The majority of body iron (80%) is found in erythrocyte haemoglobin, with the
remainder present in macrophages, hepatocytes, haem-containing proteins like mioglobine,
iron-sulphur cluster-containing (ISC) proteins and non-haem proteins.[2] Iron exhibits a strong
redox activity, i.e. the ability to donate and accept electrons. In the body, it exists in two forms:
Fe?* and Fe**. The dicationic form can be toxic in certain situations. Fe?* reacts with hydrogen
peroxide (H20) to produce a hydroxyl radical (ROS), which is oxidized to Fe** (Fenton
reaction). The course of the reaction is dependent on the pH of the environment. An example
of the toxic action of the hydroxyl radical is to attack cellular lipids and trigger the lipid
peroxidation cascade, leading to cell damage and death. ROS also harms proteins, nucleic acids

and carbohydrates. Its influence is potentially mutagenic and carcinogenic. [4]

Iron homeostasis is strictly regulated. As explained above, excess iron is toxic and
therefore its availability in the body is subject to complex regulatory processes at the systemic
and cellular levels. [3,8] In humans, there is no mechanism to excrete excess iron, so its balance
is attained by controlling iron absorption in the intestine and mobilization from the liver and
macrophages. [9] Transferrin is the protein responsible for the transport of iron in the blood. [§]

Stored iron is in the macrophages of the spleen, bone marrow or liver.[9]

In adults, iron absorption from the gastrointestinal tract is limited to 1-2 mg per day.
Most of the iron (approximately 25 mg) is recovered by recycling of ageing erythrocytes. The
spleen is the organ that filters red blood cells. Macrophages present in the spleen have the
capacity to distinguish ageing erythrocytes from healthy cells and selectively phagocytise them.
In infants and children, the requirement for iron to produce erythrocytes and new muscle cells

is higher, so up to 30% of this element comes from the diet. [1]

The protein that mainly regulates iron haemostasis is hepcidin. Hepcidin is a peptide
hormone synthesised essentially in the liver. [10] When hepcidin levels increase iron is retained
in enterocytes or macrophages and is not available for metabolism. When hepcidin levels
decrease, iron is released into the circulation. [9] Hepcidin expression also increases in the

presence of inflammation or infection. [10]



Dietary sources of iron

In food, iron occurs in two forms. The first comes only from animal products - the haem
form - and the second is found mainly in plant products - the non-haem form. [8] Iron absorption
is influenced by the type of chemical form of iron consumed, the body's requirement for this
element and the presence of absorption modifiers. Haem iron is better absorbed (15-40%), while

non-haem iron is only absorbed in a small percentage (1-15%). [11]

Iron absorption occurs mainly in the duodenum and upper part of the jejunum. In order
for iron to be absorbed, it must exist in the ferrous state (Fe*") or be bound to a protein such as
heme [12]. To maximize absorption, iron in the Fe3" form (non-haem form) is reduced to Fe?*
(haem form) by gastric acid, the enzyme ferric reductase and ascorbic acid from the diet. The
first absorption pathway involves haem iron. The protein involved in this process is the
intestinal haem iron transporter (HCP1), which is located on the surface of enterocytes [8]. It
transports iron directly into the intestinal cell. The iron is then released into the plasma with the
involvement of the haem exporter FLVCRI1 or is converted to Fe**. The second absorption
pathway involves reduced non-haem iron. Divalent metal transporter 1 (DMT]1) transports Fe*
into the enterocyte. Ferritin transports it through the cytoplasm or stores part of it, and
ferropoietin allows it to exit the cell into the blood. As it passes through the membrane, non-
haem iron returns to its original Fe*" form with the involvement of hephaestin or ceruloplasmin.

[13]

Non-heme iron accounts for up to 90% of the iron consumed from food, but in addition
to its low absorption rate, it is also characterised by susceptibility to modifiers. [14] These can
be activators or inhibitors of absorption, so the appropriate composition of the diet is an
important factor influencing the bioavailability of non-haem iron. [15] Factors that increase
iron absorption include ascorbic acid, animal tissues (especially muscle and liver). Inhibitors

include polyphenolic compounds, phytates, calcium. [14]

Unmodified cow's milk has a low iron concentration and contains calcium which has
the potential to reduce the absorption of iron from other products. Calcium is a unique inhibitor,
because it can also decrease the absorption of the haem form. For this reason, the latest

recommendations state to limit the daily intake of milk in children to 500 ml. [16]



Polyphenols are potent inhibitors of iron absorption and can be found in plant sources
including tea, wine and coffee. The study performed in United Kingdom highlights that global
tea consumption is very high and may have an impact on the development of deficiency. The
article shows that consumption of a test meal with tea is characterized by lower iron absorption
compared to when the test meal was sipped with water. However, waiting an interval of as little
as 1 h between eating and drinking tea has a significant effect in counteracting this inhibitory

effect. [17]

Bioactivity of iron from food also depends on the physiological requirement of the body
for this microelement. In cases of iron deficiency, iron absorption from food may be increased.
[9] Products rich in iron are animal livers, chicken egg yolk, fish, meat, dried legumes and

bran.[11] The table shows examples of products and their iron content. [18]

Products Measure Iron (mg)
Beans, pink, mature seeds, raw 1 cup 14,22
Corn flour, yellow, masa, enriched 1 cup 9,69
Seeds, pumpkin and squash seed kernels, roasted, 1 cup 9,52
Mollusks, oyster, eastern, wild, cooked, moist heat 30z 7,83

Nuts, hazelnuts or filberts 1 cup 5,41
Sausage, turkey, hot, smoked 20z 5,38
Liverwurst spread 0,25 cups 4,87

Table 1. Examples of iron content in food products based on data from the USDA National
Nutrient Database for Standard Reference Legacy (2018) [18]

Iron deficiency in children

Iron deficiency (ID) is a health-related condition in which the iron supply is too low to
meet the body's needs and guarantee correct physiological processes. It can occur with or
without anaemia. The indicator most used to assess iron metabolism in children is ferritin,
whose serum concentration < 15 pg/L, demonstrates depletion of iron stores. [19]

Iron deficiency anaemia (IDA) occurs when iron deficiency impairs erythropoiesis. It is defined
when haemoglobin (Hb) levels fall two standard deviations or more below the average for a

healthy group. Standards are set for age and gender, respectively. [20]



Iron deficiency is the most common nutritional disorder worldwide. The problem is
exacerbated in developing countries. ID is most often caused by insufficient iron supply.
However, it can also be a result of problems with iron absorption in the gastrointestinal tract or
excessive loss of this element from the body, e.g. during bleeding. [21]

The study conducted in Romania aimed to find the causes of iron deficiency in infants
6-12 months and in children 1-3 years. The number of children examined was 142 and the
observations lasted more than 7 years. The study and control group included the same number
of participants. As one of the conclusions, it was hypothesized that cow's milk consumption
was the most common cause of iron deficiency anaemia. Among the study group, 67% of the
anaemic children drank cow's milk; in the control group, this figure was only 17%.[22]

In normal birth weight infants with sufficient reserves at birth and no ID risk factors,
iron requirements are low. Breast milk, which has a high bioavailability of iron (~50%) is
sufficient to meet this requirement for the first 4-6 months of life. [23] With the beginning of
the newborn's growth period around 6 months of age, tissue growth accelerates, and blood
volume rises. The need for iron increases significantly. This is a period of risk for ID. [15] Iron
is essential for many growth processes, but nervous system development is particularly
vulnerable. Current research shows that inadequate iron supply between 6 and 24 months of
age is associated with poorer outcomes in cognitive and neurobiological development. [24] In
older children, ID also affects growth and development, but iron supplementation has an effect
in this group [15]

There are also emerging studies showing that disruption of iron status during infancy
and childhood causes changes in the nervous system that may persist into adulthood despite
supplementation of the deficiency. Persistent deficits in learning, memory, speed of information
processing, attention and increased risk of depression, anxiety or psychiatric disorders are

observed. [24]

Iron deficiency diagnostics

Detection of iron abnormalities requires laboratory tests. Modern analytical methods
make it possible to diagnose iron deficiency in the body at an early stage, even before the onset
of symptoms. [25] The American Academy of Pediatrics recommends screening testing
haemoglobin levels in every child at 12 months of age. [26] However, other studies and
recommendations including the WHO argue that early identification of risk factors for iron

deficiency is more important in paediatrics than routine laboratory testing. [27] Risk factors for



ID include prematurity and/or low birth weight, children from multiple pregnancies, children
of mothers who developed anaemia during pregnancy, slow growth, feeding problems,
insufficient dietary iron intake, high intake of unmodified cow's milk and low socioeconomic
status [25, 27].

A complete blood count (CBC) and assessment of iron parameters is recommended as
soon as risk determinant or the first worrying symptoms appear [27]. A single test is not
sufficient to assess iron metabolism. It is important to comprehensively evaluate the results of
the morphology and iron parameters and relate them to the individual patient's situation. [20]
The most specific and sensitive test to assess iron deficiency is serum ferritin (SF). Its decrease
reflects low iron stores in the body. According to the actual 2020 recommendations. WHO, a
SF level of <12 pg/l in children younger than 5 years old and <15 pg/l in children older than 5
years old signals ID. [28] As the deficiency progresses, transferrin synthesis increases, and
transferrin saturation saturation decreases. [29] The study also evaluates serum iron, the amount
of which is low in ID, but its level fluctuates widely from day to day, so it is not a critical
paramtter.[30] To confirm anaemia, red cell parameters should be assessed.[29] Anemia is
diagnosed with a decreased red blood cell count and reduced hemoglobin concentration.
According to the World Health Organization, the average Hb value in children aged 6-59
months in Poland is a range: 11.3-12.5 g/dl - an average of 12 g/dl (2019 data). [28] In IDA,
erythrocytes are microcytic and hypochromic, as evidenced by low mean cell volume (MCV)
and mean hemoglobin per cell (MCH) and increased red blood cell distribution width (RDW).
[30] Iron deficiency anemia is categorized as microcytic hypochromic anaemia.[31] The
introduction of new and more precise parameters to test iron metabolism is being tested in
diagnostics. These are soluble transferrin receptor (sTfR) or hepcidin. Currently, these are only
used in research. [32]

In summary, in the diagnosis of iron deficiency anemia, the following parameters from
the blood test are most often evaluated: hemoglobin (Hb) [|], serum ferritin [|], transferrin
saturation [|], MCH, [|] and MCV []]. [33] To avoid false-positive results, all tests should be

performed in the absence of inflammation or infection.[20]



Age Hemoglobin [g/dL] | Ferritin [ng/L] MCYV [fL]
0- 7 days 13.5-20 153-1092 95-115
8-30 days 10-16 247-692 85-100
1-3 months 9.5-145 148-744 85-100
4-9 months 9.5-13.5 21-240 75-95
9-24 months 10.5-13.5 10-168 75-95
2-16 years 11.5-15 10-99 77-85

>16 years, girls 12-16 18-103 78-95

>16 years, boys 13-17 16-213 78-95

Table 2. Normal haemoglobin concentration, ferritin concentration and mean corpuscular

volume (MCV) in children. [25]

Effects of iron deficiency

Iron deficiency develops slowly, reducing the body's iron stores, initially presenting no
symptoms (phase I) The progressive lack of this micronutrient starts to affect the production of
red blood cells in the bone marrow (phase II) and other body systems impairing their function.
When the parameters of erythrocytes are disturbed and hemoglobin drops, anemia appears
(phase III). [34] Physiological oxygen requirements are not adequately met for all tissues.

The first symptoms of iron deficiency are pallor, fatigue, exercise intolerance, a feeling
of shortness of breath, and fainting. [35] Headaches, sleep disturbances and impaired memory
are also present. Dermatological problems appear such as dry skin, hair loss, itching,
inflammation of the corners of the mouth [36, 37].

Pica is also described in the literature as a symptom of ID. It is a disorder characterized
by the consumption of non-nutritious and inedible substances for a minimum of 1 month. The
group of products includes chalk, soil, ice, uncooked rice, eggshells, paper and others. The exact
name of the disorder depends on the name of the substance consumed.[38] The authors debate
whether pica is only a symptom or a cause of iron deficiency. However, they agree that
treatment of ID by oral or intravenous therapy results in a reduction or elimination of pica. [39]
Iron deficiency during growth and development in children negatively affects many body
systems, especially the brain, skeletal muscles, heart, digestive system and immune system. [40]
Iron also has an important role in brain development and function. In children, its deficiency

carries a risk of neurodevelopmental, behavioral and psychomotor disorders. ID is also

10



associated with reduced visual and auditory function. [41] The impact on the type and severity
of these dysfunctions depends on the developmental period during which the brain was exposed
to the deficiency. [42] The widely considered most important period for brain development is
the first 1,000 days of life, from conception to about the age of two. [43] The most characterized
changes in the brain relate to the effects of ID on the developing hippocampus, striatal body
and certain neurotransmitters such as dopamine, serotonin, norepinephrine. The hippocampus
belongs to the limbic system and is responsible for memory and spatial orientation. The striatal
body is involved in the control of motor and executive functions, and neurotransmitters regulate
brain function and behavioral and developmental behaviors. [44] Iron deficiency can lead to
permanent disorders of behavior, learning and mental abilities. It results in reduced school
achievements, concentration, and motor coordination. It is a risk factor for attention-
deficit/hyperactivity disorder (ADHD) and autism spectrum disorder (ASD). [45] Changes in
brain structures also cause dysfunction in children's emotion regulation systems, which can
manifest as delayed emotional response or flat affect. This can influence the disruption of
family and social relationships in children. [46]

A group of children were observed in Canada to examine the impact of iron deficiency
on cognitive function. Participants aged 12-40 months were finally divided into two groups:
chronic iron deficiency and iron sufficiency (IS). A. Gingoyon et al. used the Early Learning
Composite (ELC), which assesses four cognitive skills (isual reception, fine motor, receptive
language, expressive language). When tested at 4 months, the iron-deficient children's scores
were on average 6.4 points lower than the control group. After 12 months, the difference was
7.4 points. Differences in ELC continued throughout the observation despite comparable iron
and feritin levels in both groups at the end. This study highlights the desirability of further
research on this issue and the importance of diagnosing and treating iron deficiency as quickly
as possible, as its effects in the nervous system may remain in spite of iron level equalization
[47].

Studies on the effects of iron deficiency on sleep are also present in the literature. J. 1.
Rodrigues Jr. and others indicate that insufficient iron levels result in shortened and reduced
sleep quality in children during the first year of life [48].

Studies assessing the effects of iron deficiency on the cardiovascular system and heart
function are also present in the literature. This study evaluated 135 children of similar age who
were presented to the Paediatric Cardiology Department. Participants were divided into three
groups according to their ferritin levels. Surface electrocardiography (ECG) and transthoracic

echocardiogram were used for assessment to compare cardiac repolarization parameters. Some

11



of the parameters differed in the group with low ferritin levels, suggesting that iron deficiency
may be associated with a tendency towards arrhythmias in children without structural heart
defects. [49]

In 2020 and 2021, researchers analyzed 12 studies (using data from 9981 children) to
determine the impact of iron deficiency on early childhood caries (ECC). As conclusions, they
found that children with ECC had lower iron levels than the control group. Iron deficiency was
more common in children with ECC. However, the relationship is poorly understood. Iron
deficiency may coexist with early childhood caries due to similar causes: malnutrition and low
socioeconomic status. However, the role of iron in normal salivary gland function and the anti-
carious properties of this micronutrient are emphasized. This issue requires more observations

and analysis [50].

Methods of preventions

Iron deficiency is a global problem with major public health importance. [23] It is most
prevalent in low-developed countries. [41] The first step in ID prevention strategies is a varied
and nutritious diet, based on iron-containing products with high bioavailability. [23] The diet
and availability of different valuable foods is frequently limited by economic, cultural and
social factors. For this reason, methods of fortifying food with essential macronutrients are
becoming increasingly common. Research shows that eating iron-fortified foods is one of the
most effective methods of ID prevention. Examples of such foods include cereals, dairy
products, flour, bread and spices. They contain elemental iron or ingredients that facilitate the

absorption of iron from food. Iron-rich infant formula products are used in infants. [51]

M.M.A. Machado et al. assessed 162 Brazilian children to evaluate the effectiveness of
Multiple Micronutrient Powder (MMP) in the prevention and treatment of iron deficiency. The
sachet contained iron as well as other compounds such as folic acid, ascorbic acid, retinol,
copper, sodium, potassium, zinc and others. The children consumed it mixed with rice or
vegetable purée. For comparison, the standard of supplementation was ferrous sulfate
associated with folic acid. (FS_FA). The study, which lasted an average of 15 weeks, showed
that the use of MMP is as effective as FS_FA in increasing haemoglobin and ferritin levels in
children. The use of powders is one of the strategies for preventing iron deficiency in various

countries around the world. Research confirms that they have a positive effect on ID and

12



anaemia in any case. The sachets are easy to use, have a clear dosage and compensate for the

status of many micronutrients needed, not just iron. [52]

Prevention also includes care for a group of children at high risk of ID. This includes,
for example, premature and low birth weight babies. Studies show that iron supplementation
reduces the risk of deficiency. The recommended dose is 2 mg/kg per day from 6 weeks to 6
months. Dosage and duration of supplementation is determined individually. Treatment should
be closely monitored due to the weak antioxidant mechanisms in preterm infants and the risk
of overdose. [53] Maternal iron imbalance during pregnancy is a further risk factor for
deficiency in children. The third trimester is a period of intensive transfer of maternal iron to
the fetus. Supplementation during pregnancy restores the iron balance to normal levels. The
WHO recommended daily dose of supplementation is 30-60 mg of elemental iron and 400 pg
of folic acid. [54]

The topic of the effect of delayed umbilical cord clamping on iron status in newborns is
eagerly studied and discussed. The papers agree that delaying the clamping of the umbilical
cord by about 1-3 minutes after birth improves the iron reserves of the newborn. [53] Delayed
clamping of the umbilical cord improved hemoglobin, ferritin and MCV levels in infants at
birth. [54] This intervention prevents the onset of iron deficiency in infants up to 6 months of
age but has no effect on subsequent child development. This benefit is particularly important in

children from ID risk groups, e.g.: preterm infants, low birth weight babies.[55]

Treatment

Treatment of iron deficiency involves identifying and eliminating the cause and
balancing the body's iron levels. [56] Iron supplementation can be provided by several routes:
orally, parenterally and by red cell concentrate transfusion. [13]

Oral iron is the first line treatment in a major of deficiency cases. This method is widely
available, inexpensive, easy to administer and safe. [57] The appropriate dose of iron should be
calculated in reference to elemental iron. The daily therapeutic dose of elemental iron is 3-6
mg/kg body weight (BW) given in 1-3 divided doses. The maximum daily dose of elemental
iron equals 150-200 mg. In iron salt preparations, the recommended dose is different: for Fe?*
salts 2-3 mg/kg BW and Fe** salts 3-5 mg/kg BW. The personalized dosage is determined by

the doctor after individual assessment of the patient.[25] To maximize absorption, iron should

13



be taken on an empty stomach or between meals. However, eating it after food may reduce the
risk of side effects. [58]

Iron salts are the most frequently used. However, to enhance the stability and absorption
of the preparations, also chelated forms of iron are used, i.e. combining it with amino acids. [51]
Examples of available preparations include ferrous ascorbate, ferrous fumarate, ferrous
gluconate, ferrous sulfate, Polysaccharide-iron complex, carbonyl iron, iron proteinsuccinylate,
iron amino acid chelates (ferrousbisglycinate, ferrictrisglycinate). [57].

Gastrointestinal side effects with this supplementation are common: constipation,
nausea, abdominal pain, diarrhoea. New dosage methods are being tested all the time. Studies
are reported in which iron intake every other day had similar absorption efficiencies to daily
intake, but the primary method had significantly fewer side effects. This is related to the
regulating effect of hepcidin, which can reduce absorption at high doses of supplementation
through the saturability of intestinal absorption [59]

Evaluation of the effects of oral therapy is performed after a minimum of one month of
treatment. [61] A complete blood count (CBC) after 1 month should demonstrate an increase
in haemoglobin of 1 g/dl. [60] The intravenous route of iron administration is recommended
when there is no response to oral therapy. This may be due to poor adherence to systematic and
regular intake or the occurrence of severe side effects. Parenteral administration is the first
choice in children with severe anaemia or the occurrence of general conditions with a severe
course, e.g. gastrointestinal malabsorption, concomitant inflammatory diseases or chronic
kidney disease. [61]

Infusion preparation examples in children: iron dextran, iron sucrose, ferric gluconate,
ferric carboxymaltose. Ferric carboxymaltose is becoming increasingly popular because of the
safe administration of a high dose of iron in a single, rapid infusion. [21]

The advantages of intravenous therapy are rapid replenishment of iron stores and fewer
gastrointestinal side effects. [60] Disadvantages include the higher treatment cost, the risk of
infusion-related hypersensitivity reactions and an increased chance of iron overload or
poisoning. The procedure is performed by qualified healthcare professionals. [21]

A study was conducted in Texas to evaluate the safety and efficacy of intravenous ferric
carboxymaltose (FCM) in children. 72 patients in whom oral iron therapy was ineffective
received FCM infusions. In 98% of the patients, there was an improvement in blood parameters.
Only 16% of participants experienced mild and quickly resolving side effects. The authors of
the study emphasise that oral iron preparations are the first-line treatment and intravenous

therapy is used for patients in whom this treatment has failed. [62]

14



Dietary advice and the enforcement of appropriate habits are important with any method
of iron supplementation. However, these are not sufficient to raise serum ferritin levels. Two
groups of children were compared - the first who received dietary advice and liquid ferrous
sulphate orally and the second who received advice and a liquid placebo. At the end of the study,
the first group had an average ferritin level 16.9 pg/l higher than the control one. [63]

Conclusion

Iron deficiency is a prevalent problem among children that can lead to serious health
consequences. A frequent consequence is anaemia. Children aged 6 months to 5 years are most
at risk due to their intensive growth and development. ID is particularly widespread in low- and
middle-income countries where socioeconomic and cultural problems affect the quality of the
diet. Currently, great emphasis is placed on the prevention of deficiencies and their early
detection. Children at risk of ID are provided with special care. Appropriately selected nutrition
plans are being introduced, and iron-enriched foods are being tested. With the current
indications, children receive individually tailored supplementation. Iron is crucial for the
functioning of many body systems; therefore, its deficiency causes various symptoms. The most
serious effects are related to disorders of brain development, memory and cognitive functions.
Effective elimination of iron deficiency is extremely important because there are studies that

suggest that the effects of deficiency in childhood may last a lifetime.
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