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Growth is the key biological factor that 
distinguishes the paediatric population from adults. 
Early childhood growth has a great impact on the 

future health of an individual. In that context, 
proper nutrition in early life is important to harness 
the maximum growth and functional potential of an 
individual and to prevent non-communicable 
diseases (NCDs) later on in life. Undernutrition 
occurs not only due to macronutrient deficiencies 
but also due to micronutrient deficiencies. The 
latter are less obvious, thus earning the name 

“hidden hunger”. Patients and clinicians tend to 
recognize the existence of a deficiency only once 
they encounter a clinical condition or a problem. 
However, subclinical forms of nutritional 

deficiencies are forgotten entities but these could 
last for a long period of time and lead to many 
lasting consequences. Although many 
micronutrients are important to a child, iron, zinc 

and vitamin A form the magnitude of public health 
problems related to micronutrient deficiencies.  

 

Iron  

Iron is an important micronutrient required in all 
stages and ages of growth and is the single most 
prevalent micronutrient deficiency in the world1. 
Iron deficiency (ID) and iron deficiency anaemia 

(IDA) are two different entities, the rate of ID 
being almost double that of IDA2. ID could lead to 
neuro-developmental and behavioural problems 

some of which are irreversible3. Iron is important 
for many biological functions such as production of 
haemoglobin, cognitive and motor development, 
growth, immune functions, especially for the 
development of T helper cells. Iron deficiency 
leads to increased lead absorption4. Therefore, iron 
deficiency could directly contribute to lead 
poisoning. Although it is difficult to fully establish 

a causal relationship between ID and poor neuro-
development due to many confounding factors, iron 
is important for neuronal energy metabolism, 
metabolism of neurotransmitters, myelination, and 

memory function. There are some reports of 
improvement in cognitive functions with treatment 
of IDA5. Iron is approximately distributed as 73% 
in haemoglobin, 12% in storage complexes (ferritin 

and haemosiderin) and 15% in enzymes. 
 
In low resource settings anaemia is the main 
clinical and haematological yardstick used to 

suspect and evaluate iron deficiency states. Table 1 
gives the age specific haemoglobin cut-off levels 
for anaemia and the degrees of severity6.  
 

 
                         Table 1: Haemoglobin levels to diagnose anaemia at sea level (g/dl)

6  

Population No anaemia Anaemia 

 Mild Moderate Severe 

Children 6-59 months ≥11.0 10.0-10.9 7.0-9.9 <7.0 

Children 5-11 years ≥11.5 11.0-11.4 8.0-10.9 <8.0 

Children 12-18 years ≥12.0 11.0-11.9 8.0-10.9 <8.0 

 
Iron requirement depends on the age and 
physiological state of the child. Anaemia 
prevalence of more than 5% in a population is 

considered to be a public health problem and the 
World Health Organisation (WHO) strongly 
recommends the use of iron supplementation as a 
public health intervention when anaemia 

prevalence is more than 20% among pre-school and 
school aged children2,7. It has been shown that 
vitamin A is required to liberate iron from its 
stores. Those who are vitamin A deficient could 
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have a normal serum ferritin level but low 
haemoglobin. Correction of vitamin A deficiency 
will correct the anaemia. Therefore public health 

programmes designed to reduce anaemia will be 
more effective when combined with vitamin A 
supplementation8.  
  

ID and iron overload are two ends of the same 
spectrum and a delicate balance between the two is 
important. Many biochemical markers can be used 
to assess the iron status and are listed in table 2 
with the changes in each entity2.  



 

 

   Table 2:  Iron status in humans, selected measures, metabolic and clinical manifestations and risks
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 Lower-----------------------------Iron Status-------------------------------------------Higher 

 Anaemia Iron 

deficiency 

Iron 

depletion 

Normal 

iron 

Increased iron 

stores* 

Marrow iron stores (g) 
Plasma ferritin (µg//l) 
Plasma iron (µg//l) 
Iron protoporphyrin (µg/dl RBC) 
Transferrin saturation (%) 

0 0 0 -trace 2-3 3 -4+ 

<10 10 < 20 100± 60 >250 

<40 <60 < 115 115± 50 >150 

200 30 30 30 30 

<10 <15 <30 35±15 >50 

 
Metabolic manifestations 

Impaired cognition Impaired 
cognition 

   

Compromised 
immune function 

Compromised 
immune 
function 

   

Reduced skeletal 
muscle function 
and physical 
capacity 

Impaired 
skeletal 
muscle 
function 

   

Clinical manifestations Fatigue Weakness 
Increased infection 

Increased 
infections 

None None Mild to severe 
illness 

Risks 
Pregnant women: 
Increased mortality 
Infant with low 
iron stores 

   Intake from diet,  
fortified food and 
supplementation in 
normal individuals 
has no risk due to 
regulated absorption 

*Iron overload is when total body iron is in excess of 4g 

 
The commonest cause of anaemia is iron deficiency 

and as a rule-of-thumb, anaemia is considered 
synonymous with iron deficiency. Although serum 
ferritin is the frequently used bio-marker to assess 
iron stores, it is an acute phase protein and levels 

could be elevated due to underlying infection. Thus 
a concomitant C reactive protein (CRP) assay is 
recommended to rule out false elevations which 
would lead to erroneous interpretation of iron 

stores9. Serum ferritin level of 10µg/L is considered 
a cut-off value for iron deficiency in children10. 
However, in resource-poor settings presumed ID 
could be “diagnosed” by way of assessing the 

haemoglobin response to a therapeutic trial of iron. 
An increase in haemoglobin concentration of 1g/dl 
after 1 month of treatment has been used to signify 
the presence of IDA. This approach requires iron 

supplementation to be adequate (6mg/ kg/day in 
two divided doses) with vitamin C to enhance 
absorption and folic acid to potentiate cell division, 
together with patient compliance.  
 
The American Academy of Paediatrics 
recommended universal screening of infants at 1 
year of age with an estimation of haemoglobin 

levels9. However, in the local setting with high 
rates of exclusive and partial breast feeding and 
low intake of iron rich and fortified food together 
with higher degrees of maternal anaemia, low 

haemoglobin levels could occur at a younger age 
and therefore either screening any time after six 
months or having medicinal iron supplementation 
from 4 to 18 months of age could be recommended. 

 

Iron supplementation 

Eighty percent of the iron stores of a newborn are 
acquired during the last trimester and therefore iron 
stores would be inversely proportionate to the 
degree of prematurity. Furthermore, pregnancy 

induced hypertension related intra-uterine growth 
retardation (IUGR), gestational diabetes and 
maternal anaemia predispose the newborn to have 
poor iron stores, even in spite of the degree of 

maturity. Usually daily iron requirement of a term 
newborn is about 0.27g/day and breast milk usually 
provides this with 0.35g/L of breast milk iron at an 
average consumption of 780ml11. However, after 4 

months of age, iron stores in a normal birth weight 
term infant begin to decline. A review by Kramer 
& Kakuma revealed no benefit in introducing 
complementary foods before 6 months with the 

exception of improved iron status and led to the 
current recommendation of extension of exclusive 
breastfeeding up to 6 months of age12. They further 
stated that the gap in iron supply could be achieved 
with medicinal iron. The daily requirement of iron 
is about 11g/day in the latter half of the first year 
and 7g/day in the preschool child11. Increase in 
demand and poor diet diversity leads to the need 

for iron rich complementary feeds or 
supplementation. 
  
The preterm infant who is fed on human milk 

should receive elemental iron supplementations at 
2 mg/kg per day starting from 1 month of age and 
continued up to 12 months of age13. Exclusive 
breast feeding for 6 months has been shown to lead 
to the development of IDA at 9 months14. Friel and 



 

 

co-workers showed that iron supplementation from 
1-6 months in exclusively breast fed children, 
induced higher haemoglobin levels at 6 months 
compared to non-supplemented children15. 

Therefore, it is recommended to supplement 
exclusively breast fed infants from 4 months with 
1mg/kg/day of elemental iron9. It has been shown 
in a systematic review that iron supplementation 

has no adverse effect on infection apart from a 
slight increase in the incidence of diarrhoea16.  
Children need to be encouraged to have a diverse 
diet rich in iron. Parents should be educated about 

mechanisms of enhancing iron absorption by 
adding citrus fruit when preparing food and 
reducing phytate (inositol hexaphosphate) content 
of diet. Parents should be encouraged to choose 

iron fortified food in the markets. Diets high in 
vegetables with phytate and low in haem iron could 
be optimized through diet diversification and 
supplementation. However, there could be barriers 

to iron supplementations such as poor compliance 
due to ignorance of carers, side effects such as 
nausea, vomiting, constipation, and teeth staining. 
It is important to brush and clean the teeth after 

oral supplementation. Other barriers include cost of 
the preparations, unavailability of adequately 
fortified food and risk of iron overload especially 
in patients with the thalassaemia trait. 

Thalassaemia minor resembles mild anaemia and 
needs treatment only if iron deficiency is present. 
Usually iron stores in thalassaemia minor are 
normal, and they are not more at risk of iron 
overload from iron fortified products or public 
health supplementation programmes than anyone 
else in the general population2. Universal 
anthelminthic treatment, irrespective of infection 

status, is recommended at least annually in areas 
where hookworm prevalence is more than 20%, 
alongside with iron supplementation17. 
 

The provision of daily iron supplements is a widely 
used strategy for improving iron status in children 
and is superior to weekly supplementation18. 
However, effectiveness of daily supplementation 

has been limited by poor compliance due to side 
effects, especially in older age groups. Therefore, 
intermittent use of oral iron supplements (i.e. once, 
twice or thrice a week on non-consecutive days) 

has been proposed as an effective alternative to 
prevent anaemia among children19. The notion 
behind this intervention is that intestinal cells turn 
over every 5–6 days and have limited iron 

absorptive capacity. Thus, intermittent provision of 
iron would expose only the new epithelial cells to 
this nutrient, which should improve the efficiency 
of absorption20. This may also minimize blockage 

of absorption of other minerals especially divalent 
cations21. This reduced frequency of exposure to 
iron could also minimize the risk of infections, if it 
exists at all22. Therefore, intermittent iron 

supplementation regimens reduce associated side-
effects and increase compliance23. Intermittent iron 
supplementation reduces the risk of ID and IDA in 
children compared to placebo or no intervention, 

but it is less effective than daily supplementation. 
Intermittent supplementation is therefore a viable 
public health supplementation option5. It is 
recommended to provide 25mg of elemental iron to 

children 24-59 months and 75mg for 5-12 year old 
children weekly for 12 weeks and recommence 
another 12 week cycle after a 3 month gap (total of 
24 months). This regimen could improve the 

compliance as well as biological function of iron 
metabolism and especially that of other divalent 
cations7. No definite iron compound has been 
shown to be superior in its function5.  

  

Vitamin A 

Vitamin A is required for normal functioning of the 
visual pathway, maintenance of cell growth and 

epithelial integrity, red blood cell production, 
immune function and reproduction24.  Vitamin A   
requirements increase during infancy and 
childhood due to increased growth and the need to 

combat infections. Inadequacies could lead to 
development of metaplasia in tissues especially in 
mucous membranes, disturbances in vision, 
increased vulnerability to infections and even high 

mortality from infections especially measles and 
diarrhoea24. Vitamin A is an essential nutrient 
which cannot be synthesised by humans and needs 
to be obtained through diet25. Chronic vitamin A 
deficiency may develop when animal source foods 
and fortified foods are limited, as in diets that rely 
heavily on vegetables and fruits26. In lower income 
countries, dietary deficiency can begin very early 

in life especially when breastfeeding is 
inadequate27. Vitamin A is found in two main 
forms, pro-vitamin A (carotenoids) and preformed 
vitamin A (retinol). Many forms of pro-vitamin A 

carotenoids are found in plants. However, only 
beta-carotene could be metabolised by mammals to 
vitamin A. Although fruits and vegetables are 
nutritious, normal dietary intake of plants may not 

provide adequate amounts of vitamin A as the 
intestinal conversion of carotenoid-to-retinol is 
12:128. Preformed vitamin A, retinol, retinal, 
retinoic acid, and retinyl esters, which are the 

active forms, are found in foods of animal origin.  
  
Vitamin A supplementation in pre-school age 
children in developing countries has been shown to 

reduce the risk of diarrhoea morbidity and all-cause 
mortality29. Although the mechanism of actions is 
not clear, vitamin A supplementation improves gut 
integrity and therefore decreases the severity of 

some diarrhoeal episodes30. The role of vitamin A  
in innate and adaptive immunity may also help to 
reduce susceptibility and severity of infections31. 
 



 

 

Provision of high doses of vitamin A at 6 monthly 
intervals until the age of 5 years was based on the 
principle that a single, large dose of vitamin A is 
well absorbed and stored in the liver, and then 

mobilized, as needed, over an extended period of 
time32. Periodic high dose vitamin A 
supplementation is intended to protect against 
vitamin A deficiency and it helps to build the 

reserves. Supplementation in a vitamin A deficient 
population can reduce child mortality by 23% and 
child blindness by 70%. Thus, provision of high-
strength vitamin A supplements is recognized as a 

cost-effective way to improve child survival33. 
Even in the United Kingdom, daily low dose 
supplementation is recommended for 1-5 year old 
children if adequate intake from dietary sources 

cannot be assured34. 
  
Vitamin A deficiency is considered a public health 
problem needing national supplementation 

programmes when the prevalence of either night 

blindness is ≥1% among 24–59 month old children 
or the prevalence of vitamin A deficiency (assessed 

by serum retinol ≤0.70µmol/l) is ≥20% among 6–
59 month old children35. Supplementation 
programmes usually use preformed vitamin A36. 
Oral vitamin A supplementation and food 

fortification are the two common methods of 
providing vitamin A to people whose diets are 
deficient.  
 

A Cochrane review in 2010 highlighted that 
vitamin A supplementation saw a 24% reduction in 
the risk of all-cause mortality compared to controls 
[RR=0.76 (95%CI 0.69-0.83)] and a 28% reduction 
in diarrhoea mortality [RR=0.72 (95% CI 0.57- 
0.91)]29. However, there was no significant effect 
on cause specific mortality of measles, respiratory 
disease and meningitis. Vitamin A supplementation 

reduced the incidence of diarrhoea [RR=0.85 (95% 
CI 0.82-0.87)] and measles morbidity [RR=0.50 
(95% CI 0.37-0.67)] but there was no significant 
effect on hospitalization due to diarrhoeal diseases 

or pneumonia29. Vitamin A mega dose (100,000–
200,000 IU) in supplementation programmes is 
well tolerated. Side-effects such as headache, 
nausea or vomiting, raised intracranial pressure, 

skin exfoliation and diarrhoea have been reported 
in 3–7% of these children. They are transient29. 
Minority sometimes develop a second phase of 
symptoms over the next few days such as 

drowsiness, malaise, lack of appetite, lethargy, 
itchy skin and exfoliation of skin37. There are no 
known deaths attributed solely to vitamin A 
toxicity due to overconsumption38. Usually these 

acute symptoms occur in children within 12-24 
hours after ingesting a vitamin A dose in excess of 
100mg (0.35 mmol or 333300 IU)37. Chronic 
toxicity in children is caused by daily intakes of 

>25,000 IU for >6 years and >100,000 IU for >6 

months but it may depend on the individuals to a 
great extent. Vitamin A, with daily intakes of 1500 
IU/kg body weight is reported to lead to toxicity 
over months39. They are headache, bone, joint and 

muscle tenderness, ataxia, visual impairment, skin 
disorders, alopecia, dry itchy skin, cracking of lips, 
hepatic toxicity, hyperlipidaemia, hypoplastic 
anaemia, leucopenia and periosteal thickening of 

long bones. Chronic toxicity recovers after 
stopping vitamin A intake.  Permanent changes to 
liver, bone, vision and chronic muscle and skeletal 
pain may occur40.  

  
The 1996 report on vitamin A status of Sri Lanka 
showed that the deficiency rates based on serum 
retinol level (plasma retinol of <20µg/dl), to be 

34.8% among 6-23 year age group and about 35% 
among young children41. A further study done later 
by the Medical Research Institute (MRI) has not 
shown much improvement despite giving vitamin 

A at 9, 18 and 36 months42. Therefore vitamin A 
deficiency status in Sri Lanka is at a higher level 
and considered to be a public health problem. 
 

Vitamin A supplementation is a low-cost 
intervention. It is effective in reducing all-cause 
mortality and universal supplementation is 
recommended for children below 5 years in areas at 

which the risk of vitamin A deficiency is high29. 
Most of the vitamin A used during supplementation 
campaigns is supplied in gelatin capsules where 
each costs approximately US$ 0.0233. Although 
maternal vitamin A supplementation takes place in 
the immediate postnatal period, there is no 
convincing evidence that it helps to prevent 
morbidity in infants. Similarly, supplementation 

during early infancy (under 6 months of age) has 
not helped to reduce morbidity and mortality43.  
 
Importance of vitamin A in 6 months to 5 year old 

children is well established and does not need 
further placebo control studies29. However, the 
dose, delivery mechanisms and frequency of 
supplementation needs further evaluation29.  

 

Zinc 

Zinc is involved in many enzymes as a co-factor as 
well as a stabilizer of the molecular structure of 

sub-cellular constituents and membranes44. Zinc is 
also involved in metabolism of carbohydrates, 
lipids, proteins and nucleic acid which in turn is 
important in genetic expression as involved in 

polynucleotide transcription and translation44. Zinc 
deficiency leads to growth retardation, delay in 
sexual and skeletal maturation, hair loss, dermatitis 
especially in acral parts and orifices, decreased 

appetite and susceptibility to infection due to 
effects on the immune system44.  
 



 

 

Zinc is present in all tissues and fluids of the body 
with a total body zinc of about 2g. About 60% is in 
skeletal muscles and 30% in bone. There are no 
zinc “stores” and body zinc has a rapid turnover. It 

gets released from bone resorption and tissue 
catabolism and then gets re-utilized44. Zinc is lost 
from the body via skin, intestine and kidneys45. 
Zinc absorption is concentration dependent and 

occurs throughout the small intestine46. Phytate and 
high calcium diet have a negative impact on zinc 
absorption while animal protein improves it44. 
Phytate to zinc ratio of <5 is best for optimum zinc 

absorption. Whole grain, rice, pulses and legumes 
contain zinc. However, zinc from animal sources is 
more readily absorbed. Zinc rich animal sources 
are oysters, red meat, lamb’s liver and cheese. Bio-

availability of breast milk zinc is about 80%44,47. 
Zinc supplementation during an episode of 
diarrhoeal illness decreases length and severity of 
diarrhoea, enhances immune function, reduces 

occurrence of new diarrhoeal episodes for 2-3 
months, improves appetite and enhance growth. In 
2004, WHO and UNICEF jointly issued a 
statement recommending use of 20mg elemental 

zinc daily for 10-14 days in children older than 6 
months and 10mg for 10-14 days in those under 6 
months of age, with diarrhoea48. This joint 
recommendation came after scientific consensus 

and recognition that zinc and low osmolarity ORS 
were critical for the reduction of diarrhoea 
mortality49. It is estimated that more than three 
quarters of all diarrhoea deaths could be prevented 
with full coverage and utilization of zinc and Low 
Osmolarity ORS50. Support for these 
recommendations has come from the 2008 
Copenhagen Consensus, a group of leading global 

economists that ranked zinc supplementation as the 
most cost-effective intervention for advancing 
human development51. WHO added zinc to its 
Essential Medicine List51. A Cochrane review 

looked at the evidence on zinc supplementation in 
treating diarrhoeal illness49. In 22 trials, involving 
8,924 children, it was shown that zinc shortened 
the duration of diarrhoea (MD -9.60 hours, 95% CI 

-18.25 to -0.96 hours). There was no beneficial 
effect in children below six months of age. Zinc 
also reduced the duration of persistent diarrhoea 
(MD -15.84 hours, 95% CI -25.43 to -6.24 hours). 

No significant adverse events were noted apart 
from vomiting (RR 1.59, 95% 1.27 to 1.99)49. 
 
Zinc could be acting in different ways in exerting 

its beneficial actions in diarrhoeal illness. At the 
level of the gastrointestinal tract, zinc restores 
mucosal barrier integrity and enterocyte brush-
border enzyme activity52, promotes the production 

of antibodies and circulating lymphocytes against 
intestinal pathogens53 and has a direct effect on ion 
channels, acting as a K channel blocker of 
adenosine 3-5-cyclic monophosphate mediated 

chlorine secretion54. It is also an important anti-
oxidant and preserves cellular membrane   
integrity55,56. Nearly 50% of zinc excretion takes 
place through the gastrointestinal tract and is   

increased during episodes of diarrhoea. Young   
children regularly exposed to gastrointestinal 
pathogens and having diets low in animal products 
and high in phytate-rich foods are most at risk49.  

Although zinc supplementation in pneumonia does 
not reduce symptom severity, it may reduce the 
case fatality rate57.  
 

Multiple micronutrient supplementation as a 

preventive strategy 

Vitamin and mineral deficiencies affect over 2 
billion people worldwide. Iron and vitamin A 

deficiency contribute to the majority, although zinc 
could be a significant contributor alongside other 
vitamins and minerals58. The combined deficiencies 
during critical periods from pre-conception to 23 

months of age would be associated with increased 
neonatal mortality and morbidity, as well as 
irreversible adverse physical and cognitive 
outcomes leading to unfavourable effects on health, 

productivity and economic growth in the long 
term59. Underweight, suboptimal breast feeding, 
together with vitamin and mineral deficiencies are 
responsible for 3.9 million deaths (35% of total 

deaths) and loss of 144 million disability-adjusted 
life years (DALYs) in children less than 5 years of 
age. This is about a third of all DALYs60. 
 
Majority affected by micronutrient deficiencies are 
children, mainly due to their rapid growth and poor 
dietary practices. To improve the micronutrient 
status, it is important to adopt interventions to 

prevent micronutrient deficiencies. These include 
exclusive breastfeeding during the first six months 
of life, inclusion of micronutrient rich foods with 
low anti absorbents such as phytates, fortification 

of complementary and staple foods, control of 
parasitic infections and provision of nutritional 
supplements61. 
 

Home or point of use fortification using multiple 
micronutrients in sprinkler or powder to be mixed 
with food is a cost effective and more readily 
acceptable technique of nutrition supplementation. 

A Cochrane review has looked at studies conducted 
in low income countries in Asia, Africa and the 
Caribbean, where different combinations of 
micronutrients, varying between 5 and 15 nutrients 

have been used62. Home fortification with multiple 
micronutrients reduced anaemia by 31% (RR 0.69; 
95% CI 0.60 to 0.78) and iron deficiency by 51% 
(RR 0.49; 95% CI 0.35 to 0.67) in infants and 

young children compared to no intervention or 
placebo. However, no effect was noted on growth. 
No deaths were reported in the trials and the side 
effects and morbidity were low62. Home 



 

 

fortification of foods with multiple micronutrient 
powders is an effective intervention to reduce 
anaemia and iron deficiency in children 6 to 23 
months of age. However, the benefits of this 

intervention as a child survival strategy or its 
effects on developmental outcomes are not clear.  
 
WHO in its 2011 position paper strongly 

recommended the use of home fortification of 
foods with multiple micronutrient powders in order 
to improve iron status and reduce anaemia among 
infants and children63. It has been recommended for 

use on a public health scale where anaemia 
prevalence is more than 20%. This could be started 
at the same time as weaning and given as a once 
daily sachet for a minimum period of 2 months, 

followed by a 3–4 months period off 
supplementation before re-commencing. Therefore 
micronutrient powder could be used in 6 month 
cycles. The minimum recommended composition is 

12.5 mg of elemental iron (equals 37.5 mg of 
ferrous fumarate, 62.5 mg of ferrous sulfate 
heptahydrate or 105 mg of ferrous gluconate), 
300µg of retinol and 5 mg of elemental zinc 

(preferably zinc gluconate)63. Many combinations 
of micronutrients can be used in multiple 
micronutrient (MMN) powders, but at present there 
are preparations which contain 15 micronutrients 

(Table 3) that is mainly procured and distributed by 
UN organizations64. 
  
Table 3: Recommended nutrient intake (RNI) of 

each micronutrient per dose for children 6-59 

months old
64  

Micronutrient RNI 

Vitamin A (µg RE) 400.0 

Vitamin D (µg) 5.0 

Vitamin E (mg) 5.0 

Vitamin C (mg) 30.0 

Thiamine  (Vitamin B1) (mg) 0.5 

Riboflavin  (Vitamin B2) (mg) 0.5 

Niacin (Vitamin B3) (mg) 6.0 

Vitamin B6 (Pyridoxine) (mg) 0.5 

Vitamin B12 (Cobalomine) (µg) 0.9 

Folate (µg) 15.0 

Iron  (mg) 10.0 

Zinc (mg) 4.1 

Copper (mg) 0.56 

Selenium (µg) 17.0 

Iodine (µg) 90.0 

 

Micronutrient deficiencies are common among 
children and they could remain hidden for 
prolonged periods of time before developing 
clinical symptoms and signs. Such “dormant” states 

of micronutrient deficiencies could cause 
irreversible damage to the growing child and it is 
important that we anticipate such deficiencies early 
and take timely steps to intervene. 
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