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It has long been known that good nutrition is essential to children’s physical and 
cognitive development. Undernutrition has a large range of effects that impede not 
only children’s development in the short term, but also their cognitive abilities and 
productivity in adulthood. The window of opportunity for addressing child nu-
tritional needs lasts from conception through the age of two; after that, the effects 
of undernutrition are largely irreversible. Micronutrient deficiencies are a further 
dimension of undernutrition, particularly deficiencies in iron, iodine, and vitamin 
A. Vitamin and mineral deficiencies affect one-third of the world’s population, and 
account for an estimated 7.3% of the global burden of disease. Children under two 
and pregnant women are particularly vulnerable to mineral deficiencies. The most 
important challenge in dealing with micronutrient deficiencies is to plan for a suita-
ble method to provide vitamins and minerals to infants and target populations.

Although most of the focus regarding malnutrition centres around 
undernourishment, overeating is also a form of malnutrition. The obesity 
spotlight has, until recently, been focused almost exclusively on its prevalence 
in the developed world. However, in the last few years, rising rates of obesity in 
developing countries have raised the apprehension of many. Foods rich in vitamins 
and minerals such as fruits, vegetables, and whole grains have been substituted by 
foods heavy with added sugar, saturated fats, and sodium in developing countries. 
Increased consumption of unhealthy foods compounded with the increased 
prevalence of obesity in middle-to-low-income countries is typically referred to 
as the ‘Nutrition Transition’. This trend, which began in developed industrialised 
countries, has spread to developing countries. Nutrition transition is malnutrition 
ensuing not merely from a need for food but a need for high-quality nourishment. 
The reasons for this mass consumption of food are affordability and accessibility. 
Fast food, which is low in cost and nutrition, is often high in calories and is heavily 
promoted. Malnutrition, once identified by emaciated bodies, is now also associated 
with obesity. Because of the relatively high requirement for micronutrients by 
preschool children, they are at a high risk of nutrition transition.

Introduction

What is Nutrition Transition?



The period between 6 and 24 months of age is a critical stage during which nutritional 
deficiencies can cause deleterious and irreversible effects on a child’s growth and 
cognitive development. Nutritional deficits and subsequent impairments in children’s 
growth and development can affect their school readiness and performance, 
employment potential later in life, and eventually their potential to break free from 
the cycle of poverty. Approximately 2 billion people are affected by iodine deficiency 
around the world, including 285 million children 6-12 years of age. More than 40 
percent of children age four and under in developing countries suffer from anaemia, 
and vitamin A deficiencies are estimated to affect 140 million preschool children. 
Stunting, along with wasting, intrauterine growth restrictions leading to low birth 
weight, and deficiencies in vitamin A and zinc are responsible for the deaths of 3.1 
million children under the age of five every year. Zinc deficiency causes an estimated 
176,000 deaths from diarrhea, 406,000 deaths from pneumonia, and 207,000 
deaths from malaria worldwide. The causes of vitamin and mineral deficiencies are 
multiple and interconnected. At the most basic level, the problem is related to diet. 
The problem is made worse by inadequate health care and sanitation, disease, and a 
lack of education in infant and child care. The strategies implemented to reduce the 
prevalence of micronutrient deficiencies include Dietary Diversification/Modification, 
Supplementation, Fortification, and Home Fortification. 

Home fortification is an ideal method to improve the quality of the family’s diet 
by adding specialised ingredients, such as multi-micronutrient powders, to meals 
prepared at home. This approach is particularly suitable to the needs of nutritionally-
vulnerable population groups such as pregnant women or infants under two years 
of age. Home fortification can serve to fill nutrient gaps, especially when supply and 
consumption of nutrient-dense food is unavailable. Home fortification products 
ensure provision of exact dosages, minimal chances of contamination, are easy to 
store, transport, distribute and use and are also economical.

Micronutrient Deficiency



The SprinklesTM Global Health Initiative (SGHI) based out of Sick Kids Hospital in 
Toronto, Canada developed a strategy of ‘home-fortification’ to prevent anaemia 
in young children. SprinklesTM is an at-home innovation to improve the health and 
well-being of women and children by combating vitamin and mineral deficiencies. 
SprinklesTM can be easily mixed into any food, especially early complementary foods 
prepared in the household. The idea of ‘home fortification’ was conceived by Dr. 
Stanley Zlotkin in 1996, after a specialist group convened by UNICEF determined 
that interventions available for young children (syrup and drops) were ineffective 
in preventing anaemia in young children. SprinklesTM are simple to use because the 
powder is mixed with other foods and the iron (ferrous fumarate) is encapsulated by 
a thin lipid layer that prevents interactions. SprinklesTM does not interact with food 
components and does not significantly change the taste, colour or texture of the foods 
to which it is added. Other micronutrients including zinc, vitamins C and A, and folic 
acid are also added. There are two formulations of SprinklesTM, the most common 
being a ‘nutritional anaemia formulation’, and the other is a multiple micronutrient 
formulation with 10 additional vitamins and minerals. The ‘nutritional anaemia 
formulation’ is recommended for use in child health and anaemia prevention programs. 
SprinklesTM not only attempts to restore the nutritional status of preschoolers who 
are already undernourished, but also focuses on preventing malnutrition in mothers 
during pregnancy and in infants and young children during their first two years of life. 
The intervention focuses on preventing undernutrition through improved maternal 
nutrition during pregnancy, optimal and timely breastfeeding, and complementary 
feeding practices combined with vitamin A and zinc supplementation and hygiene 
interventions. SprinklesTM is a food-based intervention providing a complete daily 
dose of micronutrients to treat deficiencies with no changes in food practices, minimal 
interaction of iron with other nutrients, in easy-to-use and convenient sachets with 
minimal chances of contamination and assurance of exact dosage.

SprinklesTM



SprinklesTM can be used for children 6-24 months of age, older children, adolescents, women of 
childbearing age, pregnant women and lactating women. 

One sachet a day for a child. 60 single sachets for each child consumed over 60 to 120 days. This 
dosage helps to maintain optimal haemoglobin levels and prevent recurrence of anaemia for at least 
6 months. Severely malnourished children should not be given iron containing supplements during 
the first 7 days of acute rehabilitation (according to WHO guidelines). However, SprinklesTM can be 
used effectively and safely after the child has received adequate nutritional rehabilitation.

1. Open the top of the sachet and empty the entire contents into any semi-solid or semi-liquid 
food, after the food has been prepared and cooled to a temperature acceptable to eat (less than 
600 C).

2. Mix the powder in an amount of food that the child can eat in one meal.
3. Do not share the food to which SprinklesTM is added, since the amounts of minerals and 

vitamins in a sachet are present in the required amounts for a child.
4. The food to which SprinklesTM is added should be consumed within 30 minutes, as the 

micronutrients present in SprinklesTM may darken the colouring of the food. Even if it turns 
dark, the food is still safe to consume.

5. SprinklesTM can be added to any semi-solid food. Addition of SprinklesTM to liquids like juices 
and soups are not recommended, as the powder does not mix readily in liquids due to the 
coating present on iron.

Nutritional Anaemia Formulation
SprinklesTM

•	 Iron - 12.5 mg
•	 Zinc - 5 mg
•	 Folic Acid -160 µg
•	 Vitamin A - 300 µg RE
•	 Vitamin C - 30 mg

Multi-Micronutrient Formulation
SprinklesTM

•	 Vitamin A 400 µg RE
•	 Vitamin C 30 mg
•	 Vitamin D 5 µg
•	 Vitamin E 5 mg TE
•	 Vitamin B1 0.5 mg
•	 Vitamin B2 0.5 mg
•	 Vitamin B6 0.5 mg
•	 Vitamin B12 0.9 µg
•	 Folic Acid 90 µg
•	 Niacin 6 mg
•	 Iron 10 mg
•	 Zinc 4.1 mg
•	 Copper 0.56 mg
•	 Iodine 90 µg
•	 Selenium - 17 μg

Recommended Use

Standard Formulations

Dosage

Guidelines for the use of SprinklesTM Sachets:



Community-based studies on SprinklesTM involving both anaemic and non-anaemic children 
have been completed in Northern Canada, China, Bangladesh, India and Pakistan, Ghana, Bolivia 
and Haiti. Overall results show that SprinklesTM is successful in treating and preventing anaemia. 
SprinklesTM were also shown to be well-tolerated by children, easy to administer and acceptable to 
their caregivers. Excerpts of a few studies are highlighted below:

‘SprinklesTM have proved a successful strategy in treating as well as preventing IDA; the product is 
safe to use over a prolonged period and highly acceptable to both children and mothers.’

Ziauddin HSM, Zlotkin SH. (2004). Micronutrient Sprinkle: A home fortification strategy for 
combating iron and other micronutrients deficiencies in infants and young children. Sight and Life 
Newsletter. 3:23-25. 

‘SprinklesTM are as efficacious as the current reference standard for the treatment of anemia. Overall 
55%-90% of the anemic infants who were provided with SprinklesTM were cured. Acceptability: The 
response to SprinklesTM has been positive. No appreciable change in the food with SprinklesTM has 
been reported, no one reported stains on the infants’ teeth, and SprinklesTM were reported to be easy 
to use.’

Zlotkin SH. Et al. (2005) Micronutrient SprinklesTM to control childhood anemia. PLos Medicine. 
2(1): 0024-0028 

‘SprinklesTM may be effective and programmatically practical intervention for control of morbidity 
(and perhaps mortality) in children with diarrhoea and other infections.’

Sharieff W. et al. (2006) Micronutrients (including zinc) reduce diarrhoea in children: The Pakistan 
SprinklesTM diarrhea study. Arch. Dis. Child. 

‘SprinklesTM is an effective innovative approach for iron supplementation in infants and children. 
Low dose SprinklesTM (12.5 mg) is as effective as higher doses of SprinklesTM or iron drops in raising 
hemoglobin levels in anemic children. Low dose SprinklesTM (12.5 mg) has fewer side effects and 
better compliance compared to iron drops.’

Hirve S. et al. Low dose ‘SprinklesTM’ - An innovative Approach to Treat Iron Deficiency Anemia in 
Infants and Young Children. Indian Pediatrics. 44:91-100. 

‘Micronutrient SprinklesTM’ could be integrated into such complementary feeding programs to 
enhance the overall nutritional quality of these weaning foods. Indeed, the mixing of SprinklesTM 

into complementary foods can enrich the foods not only with iron but also with other essential 
micronutrients. The sachets are simple to distribute and use, and could be incorporated as an 
adjunct to any program aiming to improve weaning practices in South Asia.

Zlotkin SH et al. (2004) Controlling Iron Deficiency Anemia Through The Use of Home-fortified 
Complementary Foods. Indian Journal of Pediatrics. 71 (11): 1015-1019. 
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