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Presenter
Presentation Notes
Good morning. I am the director of the Food Fortification Initiative which I will refer to as FFI throughout this presentation.I should be clear on my background. I’m a miller. I worked in agri-business for 30 years across the globe in wheat, maize, and rice milling. I understand the technology, feasibility, supply chain, and costs. 
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What is fortification?
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to produce 
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foods
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Presenter
Presentation Notes
As Vijaya noted, fortification is an effective way to increase the population’s folic acid intake and thereby prevent NTDs. Before we continue, I want to be clarify what I mean when I talk about fortification. To put it simply, fortification is adding vitamins and minerals during the milling process so that everyday foods are more nutritious. Note that I am not referring to biofortification or genetic modification.The vitamins and minerals are added in parts per million; they have no effect on the final consumed foods’ taste, appearance, or baking characteristics. 



Industrial mill Village-type chakki mill

FFI focuses on industrially milled wheat flour, 
maize flour, and rice

Bühler photo India photo by David McKee

Presenter
Presentation Notes
While many foods can be fortified, our focus at FFI is fortification of wheat flour, maize flour and rice that is milled in industrial settings. That means mills like the ones on the left, not the right. If you are from Africa, you probably call these hammer mills.The technology for fortification in industrial settings has been used for decades. It can be sustained through standard operating procedures, and costs are incorporated into operational expenses. In many countries, industrially milled grains reach nearly all the population.
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1996–1998: U.S. and Colombia mandate adding folic 
acid to grains; Oman reaches national coverage

Food Fortification Initiative 1.5 milligrams of folic acid per kilogram of wheat flour 

Presenter
Presentation Notes
While flour has been fortified with iron and some B vitamins for decades, folic acid wasn’t added at high enough levels to prevent many NTDs until 1996. Between 1996 and 1998, the United States, Colombia, and Oman began fortifying with 1.5 milligrams of folic acid per kilogram of wheat flour.
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2017: 81 countries require folic acid in industrially 
milled wheat flour, maize flour and/or rice

Food Fortification Initiative Amount folic acid included varies by country 

Presenter
Presentation Notes
Now the 81 countries in green require folic acid in their wheat flour, maize flour, and/or rice. Each country sets its standard for the amount to be added based on the population’s typical consumption of grain products. The amount added ranges from 0.4 to 5 parts per million.



Benefits of Mandatory 
Fortification

Presenter
Presentation Notes
At FFI we encourage countries to make fortification mandatory for several reasons. In the rest of my presentation, I want to explain why mandatory fortification is our preference.



Legislation leads to high coverage

Food Fortification Initiative database 

Presenter
Presentation Notes
First, to have the desired health impact, you have to have high coverage. High coverage is rarely achieved without legislation. As you can see, the average percent of industrially milled wheat flour that is fortified in countries with legislation is much higher than the average percent that is fortified in countries without legislation.The only places where voluntary fortification reaches country-wide coverage is in countries that only have one or two industrial mills and the mill managers fortify as part of their social corporate responsibility. This practice can be in jeopardy if the mill changes ownership or if an economic downturn causes the mill to cut costs.



Nutrient levels increasing in Cameroon

Among Women in 
Urban Areas

N = ~ 300 households

2 years before 
fortification

1 year after 
fortification 

Percent 
Increase

Plasma folate* (nmol/L) 15 47 213%
Plasma B12 (pmol/L) 461 671 46%
Plasma zinc (μg/dL) 55 65 18%
Ferritin (μg/L)   37 47 27%

*Plasma/serum folate is a short-term measure and RBC folate concentration is a long-term measure of folate status and is the biomarker used for NTD risk. Correlation between plasma/serum folate concentration and 
RBC folate concentration is unknown.

Iron, Zinc, Folate, and Vitamin B-12 Status Increased among Women and Children in Yaound´e and Douala, Cameroon, 1 Year after Introducing Fortified Wheat Flour
Engle-Stone R, Nankap M, Ndjebayi AO, et. al. J Nutr. 2017 Jul;147(7):1426-1436.. Epub 2017 Jun 7 http://jn.nutrition.org/content/early/2017/06/07/jn.116.245076

Cameroon photo from Flickr Creative Commons

Presenter
Presentation Notes
High coverage is important because we want as many people as possible to benefit from the proven benefits of fortification. Vijaya has already described how effectively fortifying with folic acid prevents NTDs. I want to show you two examples of countries that looked at folate levels before and after fortification.In Cameroon, the biological markers for folate, vitamin B12, zinc, and ferritin each improved just one year after fortification started. See that by far the largest percent increase was in plasma folate.



Folate and other nutrient deficiencies decreasing in Fiji

Measurement
Percent Deficient 

Before, 2004
Percent Deficient 

After, 2010
Cut offs used for 

deficiency in women1

Serum folate 8 1 Serum folate <10 nmol/L

Iron 23 8 Serum ferritin <15 mg/L

Zinc 39 0 Serum zinc <10.1 mmol/L 

Only 16.1% of the women had taken nutrient supplements in the six months prior to the survey

National Food and Nutrition Centre 2010 ffinetwork.org/monitor/Documents/Fiji.pdf
1 World Health Organization apps.who.int/iris/bitstream/10665/161988/1/9789241549042_eng.pdf

In addition, anemia prevalence among this group dropped from 40% to 28%.
Anemia defined as hemoglobin <12g/dL

Percent of Women Age 15–45 Deficient Before and After Flour Fortification, Fiji, N=869 

Presenter
Presentation Notes
Fiji studied the results of wheat flour fortification using mean blood serum levels and World Health Organization cutoffs for deficiency among women. During the study period, no other nutrition intervention was implemented.Notice the improvements in iron, and zinc deficiency and percent of women with anemia as well as the reduction in percent of women with folate deficiency. We are focused on folic acid today, but remember that flour can be fortified with multiple nutrients. It is one intervention with multiple outcomes.



Legislation equalizes costs for millers
Premix cost to fortify 1 metric ton

Wheat Flour:
Average of US$ 3 to fortify with iron, folic acid, 
and other B vitamins

Maize Flour:
Average of US$ 4 to fortify with iron, zinc, 
vitamin A, folic acid, and other B vitamins

Rice:
US$ 6 to US$ 20 to fortify with iron, zinc, 
vitamin A, folic acid, and other B vitamins

One metric ton of  wheat flour is about 2,200 pounds 
or 1,000 kilograms, as pictured here. FFI photo.

Presenter
Presentation Notes
Another benefit of legislation is that it equalizes costs for all industrial millers and creates a fair business environment for them.Although the costs to fortify as noted here are very modest, margins on wheat flour are generally comparatively small. A flour miller may have some start-up costs for fortification equipment, but after that, the ongoing price of quality premix is usually less than $3 per metric ton of flour. One factor that greatly influences the cost of premix is the complexity of vitamin and mineral mix that is added.



Fortifying with folic acid leads to healthcare 
savings from preventing spina bifida

1:12 Chile

1:30 South Africa

1:48 United States
Llanos A, Hertrampf E, Cortes F, et. al. Health Policy. 2007 Oct;83(2-3):295-303
Sayed AR, Bourne D, Pattinson R, et. al. Birth Defects Res A Clin Mol Teratol. 2008 Apr;82(4):211–216
Grosse SD, Berry RJ, Mick Tilford J, et. al. Am J Prev Med. 2016 May;50(5 Suppl 1):S74-80. Epub 2016 Jan 11

Presenter
Presentation Notes
While the millers typically incur most of the expenses of fortification, the country benefits from reduced healthcare expenses when spina bifida is prevented.Three countries have compared the costs of adding folic acid to flour with the costs of treating people with spina bifida. Each study showed significant net savings in healthcare expenses when spina bifida is prevented. In the private sector we often refer to this as payback or return on investment. In the US example, for every dollar spent on mandatory folic acid fortification, the healthcare savings were 48 times that investment. This refers to only the direct cost of fortification. Each example here is an incredible return on investment.



Legislation establishes appropriate standards
• Which nutrients
• Type of iron
• Level of nutrients

FFI Country Profile – Colombia http://www.ffinetwork.org/country_profiles/country.php?record=44

Presenter
Presentation Notes
Another benefit of fortification is that it establishes standards that call for the right nutrients at the right amounts based on what the people need. The example at the bottom of this slide is Colombia’s standard for wheat flour fortification. You can see that wheat flour here is fortified with iron, folic acid, niacin, riboflavin, and thiamin.Some countries have standards for voluntary fortification for countries where millers choose to fortify. But as we have discussed, that is not as likely to lead to high coverage.

http://www.ffinetwork.org/country_profiles/country.php?record=44


Legislation enables monitoring

Food Control
• Internal
• External
• Commercial

Program
• Intake
• Impact

http://www.conafor.org/paginas.asp?id=3396&clc=326#.WfNB901K19B

Presenter
Presentation Notes
Legislation will also enable the monitoring that is necessary to ensure quality of the fortification program. Ideally fortification monitoring is incorporated into existing programs. For example, a miller can add fortification monitoring to the existing quality control measures. Government food safety authorities can add fortification checks to their established program for mill inspections. Questions related to fortification’s impact can be added to routine national surveys.In Guatemala, a national commission for fortification is responsible for the fortification program, including monitoring.

http://www.conafor.org/paginas.asp?id=3396&clc=326#.WfNB901K19B


In summary

Fortification is most effective 
when it is mandatory 
because legislation:

• Helps ensure high coverage
• Equalizes costs for millers
• Establishes appropriate 

standards
• Enables monitoring

Photo by Brian Turner @Flickr Creative Commons



For more information:

E-mail sjmontgom@gmail.com

Also see:

FFInetwork.org

Facebook.com/FFInetwork

Twitter.com/FFInetwork

And join our group on LinkedIn

mailto:sjmontgom@gmail.com
http://www.ffinetwork.org/
http://www.facebook.org/FFInetwork
http://www.twitter.com/FFInetwork
http://www.linkedin.com/groups/Flour-Fortification-Initiative-3718613?gid=3718613&trk=hb_side_g
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