
Food Fortification 
A complementary strategy to tackle 
micronutrient deficiencies

Col R Sankar (Retd), MD, MNAMS, FICP

Senior Advisor Nutrition, TATA Trusts

NAMS-NFI Symposium
MDGs Lessons learnt and way forward to SDGs
November 27th, 2015, New Delhi, India



2

Global Nutrition Challenge

Vitamin and mineral 
deficiencies affect nearly 
2 billion people 
worldwide and 
contribute substantially 
to Global Burden of 
Disease

Food fortification is a 
cost effective and 
complementary strategy 
that has helped virtually 
eliminate many nutrition 
disorders from the more 
industrialized countries 
in the world, but is 
grossly under-utilized 
strategy in developing 
countries

Micronutrient Deficiencies are major public health problem 
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Micronutrients

Vitamin AVitamin A

ThiaminThiamin RiboflavinRiboflavin

NiacinNiacinFolateFolate
ManganeseManganese

MagnesiumMagnesium
IronIron

IodineIodine

CobalaminCobalamin

CobaltCobaltZincZinc

Vitamin CVitamin C

Vitamin EVitamin E

Vitamin DVitamin D

Vitamin KVitamin K

Vitamin BVitamin B66

Vitamin BVitamin B1212

SeleniumSelenium

ChromiumChromium
PhosphorusPhosphorus

Presenter
Presentation Notes
  The term micronutrients refer  to vitamins and minerals. Most of these cannot be made in the body. They must be part of the diet or taken as supplements.  
Micronutrient malnutrition is a quite hunger. It is a largely hidden public health problem. Unlike the gnawing hunger that results from going without food, the hunger of micronutrient malnutrition often goes unnoticed, even by those affected.  
Three of them require our most urgent attention. Firstly, because they are the ones most often found to be deficient in people’s diets. Secondly, their deficiency leads to grave health, social and economic consequences. Thirdly, there are cost-effective strategies to overcome the deficiencies. 
The solution to control and prevent micronutrient deficiencies is available and affordable. At national level, micronutrient malnutrition can be addressed by implementing programmes designed to educate people to diversify their diets (where appropriate foods are available), or providing nutrient supplements through targeted distribution programmes or by fortifying commonly eaten foods with the missing micronutrients. 
Food fortification is increasingly recognized as an effective means of delivering micronutrients.  
These strategies  are not exclusive of each other and in many situations more than one strategy is required. 






4

Micronutrient deficiencies: A silent emergency in India

IDA prevalenceIDA prevalence

Children 6-59 months receiving two doses of 
Vitamin A during calendar year 

Children 6-59 months receiving two doses of 
Vitamin A during calendar yearHouseholds consuming adequately iodized saltHouseholds consuming adequately iodized salt

Prevalence of zinc deficiencyPrevalence of zinc deficiency
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Source: NFHS 3, SOWC 2009; National Iodine Deficiency Control Program, Annual Report (2009-2010). M/o Health and Family Welfare, Govt. of India, New Delhi; Kapil U, Jain K. 
Magnitude of Zinc Deficiency amongst Under Five Children in India. J Pediatrics. 2011 Feb 12.; Singh B, Dheeravathu SN, Usha K. Micronutrient Deficiency: A global challenge and 
physiological approach to improve grain productivity under low zinc availability. Plant Stress. 11 November 2010 ; 76-93.
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Vitamin A and Vitamin D Deficiency is Widespread in India

- A study published in American Society for Clinical 
Nutrition, 2005, found 84% of Indian women testing 
deficient for Vitamin D - having 25 (OH)D levels 
below 22.5 ng/L

- 59% of the population is deficient in Vitamin D, 25% 
have very low levels of Vitamin D ( Journal of Clinical 
Endocrinology and Metabolism, March 2010)

- The prevalence of Bitot’s spot, the objective sign of 
clinical VAD (0.8%) higher than WHO cut off for 
public health significance (0.5%) – NNMB Technical 
report 22, 2003

- Blood Vitamin A deficiency 61% - ‘severe public  
health problem’ as per WHO (20%)

- Proportion of Severe blood VAD 21% - again 
qualifies as ‘severe public health problem as per 
WHO (5%)
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NTD in India

• NTD is the commonest congenital 
malformation in Indian population

• The incidence varies - 0.5 - 8 / 1000 births

• Significant regional variation in its incidence 
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Source : “India Strategy” : Flour Fortification Initiative

Neural Tube Defects : India

Neural Tube Defects per 10000 births

Presenter
Presentation Notes
The frequency of neural tube defects in India is harder to track because these birth defects are not always counted. Here is the information we could find on some states. Countries that fortify flour with folic acid typically see their incidence of neural tube defects fall to less than 10 per 10,000 as noted by the red line on this slide.

State reports cannot be compared exactly because the various surveys used different reporting methodologies.

*BDRI = birth defects registry of india. Unofficial national registry run by private researchers. Not all states have data to report yet.

------------------------------------


 *Caveats 
– multiple literature sources = multiple methodologies
Not state representative, usually studies focused on a city within a state
Hospital based records in all literature except for 1 – if anything though, this should underestimate the incidence.
Some of the literature used ranges – where found, the lower end range was used.
No national surveillance system
Birth is traditionally with Dais, or community midwives, not hospitals

States for which data is not available:

Goa Manipur Nagaland Mizoram Arunachal Pradesh Jammu and Kashmir Sikkim Tripura Meghalaya Orissa Jharkhand Andaman and Nicobar Islands Dadra and Nagar Haveli Daman and Diu Lakshadweep 
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Zinc Deficiency
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Dietary 
Diversification

Supplements

Micronutrient 
Powders

Fortification

Salt

Rice

Wheat Flour

Oils

Condiments

Bio-fortification

Solution pathways to address malnutrition

Milk

Undernutrition

Stunting

Micronutrient 
Deficiencies

Obesity

NCDs

Overnutrition

Malnutrition

Wasting

Underweight

NCDs: Non-communicable diseases

Solution pathway
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Micronutrient deficiencies

Dietary diversification

Median intakes of all the nutrients, except for thiamine were below the 
recommended dietary allowances (RDA) for Indians

Proportion of HHs not meeting even 50% of RDA was 50-81% for 
riboflavin and vitamin A

Proportion of pre-school children not meeting even 50% of RDA for 
calcium, vitamin A, riboflavin and vitamin C was about 51- 82%

Proportion of adolescents not meeting even 50% of RDA for calcium, 
vitamin A, riboflavin and vitamin C was about 52-85%
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Micronutrient deficiencies

Supplementation

IFA coverage – received/purchased > 100 tablets 31.2%

IFA coverage – consumed 100 or more tab in pregnancy 23.6%

IFA coverage in children 6-59 months 13.8%

Vitamin A supplementation 6-59 months 46.2%

 ORS and Zinc in children with diarrhoea 12.6%
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Types of Fortification



 

Mass fortification – Universal  


 

Targeted fortification


 

Market-driven fortification


 

Other types of fortification

Mass fortification 1. Salt
2. Fats and oils
3. Wheat flour
4. Rice
5. Milk 

Targeted 
fortification

1. MNP – children, women
2. RTE supplementary food

Market driven 1. Wheat products
2. Beverages
3. Others 

Other types of 
fortification

1. Point of use fortification 
2. Fortified dal analogue

Presenter
Presentation Notes
Addition of MN to foods, beverages or condiments, commonly consumed by the general population. 
Usually instigated, mandated and regulated by the government sector.
This is required when the majority of the population has an unacceptable risk, in terms of public health, of being or becoming deficient in specific micronutrients.

Example of targeted fortification is fortification of foods for specific groups, such as infants, young children, school-aged children, pregnant and lactating women, refugees, etc.
Market driven fortification occurs usually at the industries initiative. This has played an important role in developed countries. This transfers the cost to the consumer. But needs regulation by governments to ensure that they do not harm. The dictum of ‘primum nocere”. Do no harm is important. 

Other types of fortification include, household fortification or community fortification. Complementary food supplement – crushable tablets, sprinkles, etc are good examples. 
The problem with these is QA
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Flour 

Food Fortification – Does it work
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Flour 

Food Fortification – Does it work

Presenter
Presentation Notes
School children 7-15 years old. Were given fortified corn meal, fortified with ferrous fumerate. Within one year there was significant reduction in iron deficiency as measured by serum ferritin and anaemia as measured by haemoglogin. Iron deficiency decreased from 37% to 15% and anaemia from 19% to 9%. 
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Flour fortification – Iron deficiency Effectiveness Studies

Food Fortification – Does it work

Presenter
Presentation Notes

*In the Layrisse Venezuela studies measurements were taken in 1990, 1992, 1994, 1997, 1998 and 1999. For the purposes of this comparison the results from the 1992 survey were used rather than the 1990 because the authors describe that the economic crisis that occurred during the 1980’s may have influenced eating patterns in a way that would impact prevalence of anemia.
*In the Brazil 2012 study there was no statistically significant difference found in prevalence of anemia before and after fortification. The authors suggest that possible reasons for this include the frequent use of reduced iron which has low bioavailability and the failure to comply with fortification standards by flour millers.
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Wheat Flour

Food Fortification – Does it work

J Nutr Sep 26, 2012

Presenter
Presentation Notes
This study was done in two sites, Bangalore and Pune. 7-15 year old school children. the study concluded that whole wheat flour fortified with NaFe EDTA us efficacious in reducing IDA and ID prevalence and in improving iron status and body iron stores. 
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Wheat Flour

Food Fortification – Does it work

WFF has picked up momentum in India. Gujarat has been doing it for few years now. 
Several other state govts are introducing it in PDS and are using it in Mid Day Meal



20

Flour

Food Fortification – Does it work
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US fortification rapidly increased the serum folate

The Centers for 
Disease Control and 
Prevention reported 

that neural tube 
defects has decreased 
by 19 percent following 
folic acid fortification in 
the U.S. food supply.

14.5 14.5 ng/mlng/ml
PostPost--fortificationfortification

4.8 ng/ml
Before

Flour

Food Fortification – Does it work
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NTD rates before and after fortification

Food Fortification – Does it work

Presenter
Presentation Notes
Data from programs in Canada1, Chile2, Costa Rica3, South Africa4 and USA5 showed tat, after flour was fortified with folic acid, the prevalence of neural tube defect plateued at about 7-10/10,000- a decrease of 20-85% in direct proportion to the magnitude of the prevalence at baseline. 
Folate intakes increased, on avg, 50-200% EAR.


Association of neural tube defects and folic acid food fortification in Canada. Lancet 2002; 360: 2047-8
Am.J. Med. Genet 2005; 135A:120-5
Nutr Reviews 2004;62II)S40-3.
Birth Defects Res Part Aclin Mol TERO 2008;82:211-6
J AM Med Assoc 2001:285:2981-6
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Wheat Flour Fortification Legislation - mandated in 81 countries

Source:  Food Fortification Initiative, 2014.  Note:  All countries fortify flour with at least iron and folic acid except Australia which does not include iron, and Venezuela, the 
United Kingdom, and the Philippines which do not include folic acid.   

Presenter
Presentation Notes
The number of countries with mandatory wheat flour fortification has increased from 33 to 76 since 2004. They are indicated in dark blue. These countries have regulations in place to fortify wheat flour with at least iron or folic acid. All countries fortify flour with at least iron and folic acid except Australia which does not include iron, and Venezuela, the United Kingdom, and the Philippines which do not include folic acid.
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Vehicle Country Source/Study Type Title

Rice India American Journal of Clinical 
Nutrition, 2006

Extruded rice fortified with micronized ground ferric 
pyrophosphate reduces iron deficiency in Indian 
schoolchildren: A double-blind randomized controlled trial

Rice Mexico Food and Nutrition Bulletin, 
2008

Efficacy of iron-fortified Ultra Rice in improving the iron status 
of women in Mexico

Rice The Philippines Journal of Nutrition, 2005 Iron-biofortified rice improves the iron stores of nonanemic 
Filipino women

Rice* Brazil Journal of Nutrition, 2009 Iron-fortified rice is as efficacious as supplemental iron drops 
in infants and young children

Rice India National Institute of Nutrition; 
Department of Biotechnology, 
Government of India, 2009

Evaluation of bio-effect of Ultra Rice on iron status of 
beneficiaries of Mid Day Meal Programme: a study in a 
primary school of Ranga Reddy district of Andhra Pradesh

Rice The Philippines International Journal for Vitamin 
and Nutrition Research, 2008

Efficacy of Iron-fortified rice in reducing anemia among 
schoolchildren in the Philippines

Rice Thailand/Bangladesh Journal of the Science of Food 
and Agriculture, 2009

Iron fortification and parboiled rice quality: appearance, 
cooking quality and sensory attributes

Rice N/A International Journal of Food 
Science and Technology, 2008

Effect of Iron Compounds on the Storage Stability of Multiple 
Fortified Ultra Rice

Bulk of the Research has focused on Iron fortificationBulk of the Research has focused on Iron fortification

Food Fortification – Does it work

Rice

Acceptability
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Potential for wheat flour fortification

• Widely and regularly consumed
• Technology is simple
• Extensive experience - > 70 years
• Cost effective and proven efficacy and effectiveness
• PDS offtake under NFSA – 60 MMT



Madhya Pradesh

Rajasthan

Gujarat

Tamil Nadu

Andhra Pradesh

Bihar

Orissa

Wheat flour fortification in India
• All packaged atta sold through 

commercial market is fortified 
• 120,000 MT per year 
• Reaches 2 million 
• Raj Atta through PDS reached 11 

million

• All packaged atta is fortified
• 250,000 – 300,000 MT is sold through 

commercial market channels 
• Reaches 4.5 million people

• Voluntary fortification by industry  – 
1,000,000 MT per year 

• Reaches 15 million

Fortified atta reaches 20-25 
million persons in India 

• Chakki level fortification 
in 200 villages – a 
successful pilot

TINI ‐

 

A Nutrition Initiative of TATA Trusts
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Universal Salt Iodisation

Food Fortification – Does it work
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SummarySummary FindingsFindings
• Progress achieved during the last decade is remarkable
• The results of the survey constitute an unprecedented success
• This optimism however need to be tempered  



29

1.Fortification of common salt with iron: effect of chemical additives on stability and bioavailability. Rao BS, 
Vijayasarathy C. Am J Clin Nutr. 1975 Dec;28(12):1395-401.

2.The use of common salt (sodium chloride) fortified with iron to control anaemia: results of a preliminary study. 
Nadiger HA, Krishnamachari KA, et al. Br J Nutr. 1980 Jan;43(1):45-51.

3.Fortification of salt with iron and iodine to control anaemia and goitre: Development of a new formula with good 
stability and bioavailability of iron and iodine, Bagepalli S. Narasinga Rao; The United Nations University Press; 
Food and Nutrition Bulletin; Volume 15 (1993/1994), number 1, March 1994.

4.Impact evaluation of iron & iodine fortified salt. Nair KM, Brahmam GN, Ranganathan S, et al. Indian J Med Res. 
1998 Nov;108:203-11.

5.Dual fortification of salt with iodine and iron: a randomized, doubleblind, controlled trial of micronized ferric 
pyrophosphate and encapsulated ferrous fumarate in southern India. M Andersson, P Thankachan, S Muthayya, et al. 
Am J Clin Nutr 2008;88:1378–87

DFS – Iodine and Iron fortified salt

Food Fortification – Does it work
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Fats and oil

Food Fortification – Does it work



31

Oil Fortification

Food Fortification – Does it work
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Number of frying % Vitamin A retained

33.3 IU/G                       66.6 IU/g

1 90.5 93.5

2 87.0 86.5

3 77.5 82.0

4 72.5 76.5

5 68.0 70.5

Oil Fortification

Food Fortification – Does it work

Stability of Vitamin A in fortified oil after repeated frying of potatoes at 180°C 
(Average of 2 replicates)

 M. RAHMANI Institut Agronomique et Vétérinaire Hassan II    Rabat / MOROCCO
 H. AGUENAOU Faculté des Sciences   Kénitra / MOROCCO
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Potential for edible oil fortification

33

• Domestic edible oil market: Est. at $15 billion & set to grow 
at 5-6%  annually. 

• Demand for edible  oils is projected to rise to 25 MMT in 
near future moving in tandem with the avg. per capita 
income growing at 4-6%. 

• Refined oil accounts for over third of total oil consumption 
with a market size of 5 MMT & is growing 15% annually. 

Getting turbo 
charged by 
growing per 

capita income.

Edible Oil 
consumption @ 

17.55 MMT in 
line with 

population 
growth.

At 14. 2 kgs per 
capita edible oil 
consumption in 
India is much 

lower than global 
average of 20 kgs.

Source: OECD – FAO Estimates + NCAER & SEA estimates



Madhya Pradesh

Rajasthan

Gujarat

Tamil Nadu

Andhra Pradesh

Bihar

Orissa

Edible oil fortification in India

• All packaged refined oil is 
fortified 

• 250,000 MT per year 
• Reaches 40 million 

• All packaged refined oil is 
fortified 

• 300,000 MT per year 
• Reaches 40 - 42 million 

• Voluntary fortification by industry 
300,000 – 350,000 MT per year 

• Reaches 42-45 million

Fortified edible oil 
reaches 125 million 

persons in India 
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Milk

Food Fortification – Does it work

35

Fluid milk is the only food that is routinely fortified with vitamin D. In the United States and Canada 
fortified milk and ready to eat cereals are the predominant food sources of vitamin D
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Milk fortification - Effective public health strategy

Food Fortification – Does it work

This systematic reviewed showed that fortification of foods with vitamin D 
was associated with statistically significant improvements in serum 
25(OH)D concentrations that have important implications for the 
maintenance of vitamin D status in the population.
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Milk fortification - Effective public health strategy

Food Fortification – Does it work

Impact of vitamin D fortified milk supplementation on vitamin D status of healthy school 
children aged 10-14 years.
Khadgawat R1, Marwaha RK, Garg MK, Ramot R, Oberoi AK, Sreenivas V, Gahlot M, Mehan N, Mathur P, Gupta N

http://www.ncbi.nlm.nih.gov/pubmed/?term=Khadgawat R[Author]&cauthor=true&cauthor_uid=23460234
http://www.ncbi.nlm.nih.gov/pubmed/?term=Marwaha RK[Author]&cauthor=true&cauthor_uid=23460234
http://www.ncbi.nlm.nih.gov/pubmed/?term=Garg MK[Author]&cauthor=true&cauthor_uid=23460234
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ramot R[Author]&cauthor=true&cauthor_uid=23460234
http://www.ncbi.nlm.nih.gov/pubmed/?term=Oberoi AK[Author]&cauthor=true&cauthor_uid=23460234
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sreenivas V[Author]&cauthor=true&cauthor_uid=23460234
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gahlot M[Author]&cauthor=true&cauthor_uid=23460234
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mehan N[Author]&cauthor=true&cauthor_uid=23460234
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mathur P[Author]&cauthor=true&cauthor_uid=23460234
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gupta N[Author]&cauthor=true&cauthor_uid=23460234
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Potential for milk fortification

• Indian dairy industry has 
progressed from a situation of 
scarcity to that of plenty

• India is now the largest milk 
producer in the world

• Annual production is >132  
million tons

• Milk production quadrupled  
between 1974 and 2006 - 
Operation floods 

• Per capita availability is 236 
ml/day

• Per capita production is 
projected to increase to > 350 
ml/day by 2020
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Point of use fortification - MNPs
Food Fortification

Presenter
Presentation Notes
Micronutrient Powders

Single serve sachets of containing encapsulated iron and other micronutrients
‘Home fortification’ of complementary foods’
Targetted to children 6 – 24 months of age

Easy to use
Food based rather than medical approach
Low cost and extremely cost-effective
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Point of use fortification

Food Fortification – Does it work

Efficacy of MNPs established world wide
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Food fortification in India

Food Fortification – Does it work

Indian Pediatr 2007:44;91-100

Presenter
Presentation Notes
A cluster randomized trial done at the field extension area of KEM hospital in Pune district. 
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Food fortification in India
Food Fortification – Does it work

1. A quasi experimental longitudinal design was used
2. 15 AWCs with ‘enhanced’ program and 15 with normal program 
3. Multilevel linear regression was used to examine changes over 

time
4. The enhanced program significantly increased growth in WAZ  and 

HAZ 
5. ICDS would be more effective in improving child nutrition if it 

included these enhancers
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Prevalence Mild Anemia for NFK and FK at 0, 12 and 
24 Weeks
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Food Fortification – Does it work

Prevalence Iron Deficiency Anemia for NFK and FK 
at 0, 12 and 24 Weeks
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Prevalence Iron Deficiency for NFK and FK at 0, 12 
and 24 Weeks
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Anaemia IDA

Iron Deficiency

14mg microencapsulated ferrous 

 

fumarate, 500IU’s Vitamin A (acetate 250 

 

CWS) and 0.05mg folic acid per 25g 

 

serving

Am J Clin Nutr 2007:85;1127-33

Presenter
Presentation Notes

This was a cluster randomized trial done in West Bengal. Children in the age range of 36-66 months were included. 
The study showed that change in the hb concentration of anaemic children was signnificantly lower 
To date, there is little research which addresses the effectiveness of community-based fortification. This paper will review the effectiveness of the fortified khichdi and also address the feasibility of program implementation on a nation-wide scale. 

	This study was conducted in Anganwadi centers throughout the Mahestala block of South 24 Parganas, West Bengal. Mahestala block is a semi-urban area approximately 60Km south of Kolkata. Malaria prevalence is low in this section of West Bengal although hemoglobin variants such as HbE disease and beta thalassemia has relatively high prevalence in the population. 

Study subjects were 3-5½ years old children from 30 Anganwadi centers in Mahestala block. We estimated that 120 children per group would be sufficient to detect an estimated change in Hg concentration status of 0.6g/L, assuming an AD of 1.66, α=0.05 and ß= 0.20 (31). A design effect of 2 was added. Thus, we planned to screen 696 children for enrollment. 
A cluster randomized design was used for this study due to logistical implementation of the program at the Anganwadi centers. 30 Anganwadi centers were randomly selected from the list of eligible centers and randomly assigned to receive either the treatment groups of  fortified khichdi (FK) or non-fortified khichdi (NFK).
To be eligible, a center had to have over 20 regularly attending children, have a regular supply of rice and dal from ICDS, and the Anganwadi worker and helper needed to be willing to be involved in the study. . Exclusion criteria included failure to attend to the Anganwadi center over 5 days/wk and severe anemia (Hg concentration <8g/L). Children with severe anemia were treated with a therapeutic course of oral iron: 516 completed the 24 week trial.  During the course of the study, three children received vitamin A supplementation and were removed from SR concentration analyzation. No children received iron supplementation.
The fortified premix was a dextrose anhydrous IP base containing 14mg microencapsulated ferrous fumarate, 500IU’s Vitamin A (acetate 250 CWS) and 0.05mg folic acid per 0.25g serving. The placebo premix contained only dextrose anhydrous IP.
RESULTS AND CONCLUSIONS:

This study shows that khichdi fortified with a microencapsulated ferrous sulphate and vitamin A premix was efficacious in improving iron status and reducing the prevalence of anemia, ID and IDA in pre-school aged children in West Bengal 

The fortified khichdi significantly increased iron stores even though the estimated iron absorption in the population was low and no additional absorption promoter was utilized in the fortified premix. The high content of phytic acid  in the study population’s diet resulted in an estimated iron absorption of ~4% using the equation developed by Reddy et al. for the determination of non-heme iron 
This study is unique in that it utilizes an existing food supplementation program which targets pre-school aged children at risk of macronutrient and micronutrient malnutrition. 
This study showed the addition of a fortified premix into khichdi through the existing system to be highly feasible.  There was high program compliance with both Anganwadi workers and enrolled children. Monitoring records show that both children in FK and NFK attended the Anganwadi centers and received the khichdi more than 5 out of the 6 days a week the khichdi was served.  Acceptability of the khichdi was very high amongst the children with children consuming 100% of the khichdi each time it was served to them. There were very few complaints regarding the organoleptic properties of the fortified khichdi from the children. A few children complained of dark specs in their khichdi, but they did not find the khichdi unacceptable and found no difference in the taste or smell of the khichdi. The addition of turmeric into the prepared khichdi at the Anganwadi center most likely reduced any discoloration to the khichdi by the fortified premix.
Due to the high level of drop-out in the study, mothers of children who refused further ventipuncture were included in focus groups to determine their satisfaction with the program itself. These mothers stated they liked the fortified khichdi program and thought it beneficial to their children, but they did not want any more blood to be drawn from their child. It is important to note that 98% of children who dropped out of the study due to refusal of further ventipuncture continued to attend the Anganwadi center and receive the khichdi.
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Food fortification in India Opportunities

Staple food fortification

Through government programs

①

 

PDS – potential reach is 800 million

②

 

MDM – potential reach is 150 million

③

 

ICDS – potential reach is 90 million

Through commercial market

①

 

Increasing market share in the urban 
and peri urban areas

②

 

Progressively increasing rural market 
share

③

 

More women in workforce and higher 
disposable income are other drivers

Edible oil 350-400 million
Wheat flour – commercial

PDS
200 million
300 million

Milk 300 million
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Denmark, Sweden, Finland – 10 -20 % of iron intake was from fortified foods
Hallberg L, et al. Nutr Dieta 1989;44:94-105.

German children 2-13 yrs – 60% of iron intake in 1987 was from fortified foods and 
increased to 78% in 1995.
Sichert-Hellert W. et al. Eur J Clin Nutr 2000;54:81-86.

Nationally representative data in USA – in women of reproductive age, 40% of total iron intake 
was from fortified ready-to-eat cereals

Ramakrishnan U, et al. FASEB J 2001;15:748.8

Fortified foods are major contributors to nutrient intakes in Diets of US Children and 
Adolescents
Academy of Nutrition and Dietetics 2014

Impact at national level

Food Fortification – Does it work
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Impact at national level

Food Fortification – Does it work
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Cost-effectiveness

Food Fortification



48

Cost-effectiveness

Food Fortification



49

Food Fortification as a Strategy for Nutrition Delivery
Critical Factors for Success
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Choosing a vehicle

Food Industry and market related

Food laws and regulation

Building PPP and alliances

Critical success factors

Food Fortification
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Choosing a vehicle



 

Food consumption data for potential food vehicle(s)



 

Marketing and distribution data for the food vehicles(s)



 

Determining the technical and economic feasibility

Critical success factors

Food Fortification

Presenter
Presentation Notes
One of the key process in developing a food fortification program is choosing a suitable food vehicle. This can be a challenge, especially in countries with large rural populations, a small food industry with limited technology, and limited access and low consumption of processed foods. 
A food fortification vehicle should be chosen based on key factors, including consumption patterns, marketing and distribution data, and economic and technical feasibility. 
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• Food Industry and market analysis

Industry capacity  & concentration

Public – private share and role

Investment climate for food fortification

Critical success factors

Food Fortification

Presenter
Presentation Notes
One of the features that distinguishes food fortification from many other public health initiatives is the high level of involvement and motivation required of the food industry.
Successful achievement of food fortification has a complex relationship to the level of economic development.
The situational analysis should include a review of the industrial capacity. What is the installed capacity and what is the capacity that is utilized. 
Look at what is the share of the public and private industry. 
In many developing countries there are subsidies and price controls of staple food. In such a scenario the food companies operate on thin profit margins and are not willing to take on the additional cost of fortification unless assured of consumer demand.
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• Food laws and regulation



 

Voluntary fortification



 

Mandatory fortification



 

Monitoring and enforcement



 

Role of Govt & Food Industry

Critical success factors

Food Fortification

Presenter
Presentation Notes
Unlike in the developed countries, developing country fortification experiences have relied extensively on mandatory legislation as key to achieving sustainability of a food fortification program. 
We know from our experience that voluntary fortification in many developing countries have failed. More over, voluntary fortification of nonstaple foods commonly initiated by the private industry does not reach the target population groups at risk for nutritional deficiencies.
Several developing countries have set in place and enforce mandatory fortification laws. 
Legislation presupposes an effective monitoring and enforcement based on the partnership of relevant food industries and governmental agencies. 
In such a partnership, the government seeks improved public health, and the industry seeks protection against competition with unfortified products. 
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Barriers - Consumers

• Nutrition Low Purchase Priority

• Price Sensitivity

• No Perceived Need. Hidden Hunger

• Prevention & Future Benefits

The most at risk choose 
the least expensive product

Critical success factors

Food Fortification
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• Barriers - Producers

Little Price or Volume Increase

Competition and Price Pressure

Low Profit Margins

Low Capacity Utilization

It is not the Cost
It is the Competition

Critical success factors

Food Fortification
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Advocacy and agenda setting

complementary strategy
Food Fortification

Integrated approaches needed to ensure most vulnerable 

 

populations are reached

Large scale 
population based 

interventions

Targeted 
interventions

Beneficiaries living 
outside the market

Beneficiaries
served by the market

• targeted interventions 
• needed to few physiological 

groups and during critical 
periods

• Convergence with other 
impactful interventions and 
sectors is absolutely 
necessary

• Agenda setting and advocacy 
to ensure nutrition being 
adequately addressed is also 
critical for success

1

2

3

Integrated
programs

Food fortification

1

2

3

Mother, infant and
young child programs
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