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Folic acid fortification

Xx

Food fortification is very powerfully advocated and commonly practiced

worldwide, as celebrated here in South Africa (left) and in the USA (right)

Food fortification takes many forms. The example discussed here is unusual, because

in many countries now it is required by law: the fortification of flour with the B

vitamin folic acid, or MFFFA for short. Voluntary fortification of various food

products was first used to help prevent and control child and maternal anaemia

associated with folate deficiency (1). In the mid-1990s, policy-makers in various

countries began considering using mandatory fortification under a novel policy

paradigm, that fortification was needed to increase the folic acid intake and protect

the health status of people who had a special requirement for this nutrient,

irrespective of the folate status of the population as a whole.

The new policy view was prompted by need to respond to convincing

epidemiological evidence that increasing folic acid intake for vulnerable women

reduced their risk of having a neural tube defect-affected pregnancy. These defects

are malformations of the central nervous system resulting from the failure of the

neural tube to close during embryogenesis. They most commonly include spina bifida

and anencephaly. When the child survives, such defects place a devastating health,

social, financial, and emotional burden on affected people and their families.

National neural tube defect birth prevalence varies widely. In the 1970s, rates of up

to and even above 10 per 1,000 live births were recorded in Scotland, Ireland and

Wales (2). More recently rates up to 6 per 1000 live births have been recorded in

China (3). Over 95 per cent of all cases are first occurrence, with a small proportion

being recurrent events in women with a previously affected pregnancy (4).

Mandatory flour fortification with folic acid (MFFFA) remains a vexed and

controversial policy option. It is associated with many scientific uncertainties and

ethical dilemmas. In responding to the epidemiological evidence, policy-makers have

struggled to formulate a policy that promotes the health interests of those who are

most at risk, while protecting the health of the wider population. David Kessler, the
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commissioner of the US Food and Drug Administration when fortification was

debated in the US, saw the mandatory option as medicalisation of the food supply.

For scholars and policy-makers, the issues surrounding mandatory folic acid

fortification are especially interesting. At the time it was first being implemented, an

authority on the topic, also the editor of an international nutrition journal, described

the relationship of folic acid to neural tube defects as providing ‘one of the richest

case studies in nutrition science policy of this half century’(5).

In response to concerted appeals for action, and specifically for mandatory

fortification, the World Health Organization and the UN Food and Agriculture

Organization eventually published guidelines on levels of folic acid fortification for

wheat and maize flour. They recommended fortification at levels of 1.0 to 5.0 parts

per million, depending on a country’s average per head wheat flour consumption (6).

Box 1

Issues of fortification

Editor’s note. The commentary published here is a condensed version of one

chapter in the new book Food Fortification. The Evidence, Ethics and Politics of

Adding Nutrients to Foods, by Mark Lawrence, now published by Oxford University

Press. The book examines the opportunities and problems arising from the

fortification of food ingredients and products using synthetic nutrients, whose

stated purpose is improvement of the quality of food supplies, so as to protect

health, in particular of unborn children.

Food product and ingredient fortification is an important public health nutrition

issue. Foods and food products have been fortified beginning almost a century ago,

ever since various micronutrients began to be identified and isolated and their

functions understood. Usually the term ‘fortification’ is taken to mean the addition

of a synthetic nutrient at levels different from those found in the food, product or

ingredient itself. ‘Enrichment’ is usually taken to mean the replacement or partial

replacement of a nutrient that has been depleted in the process of manufacture, or

else to make the product nutritionally equivalent to an alternative. Mandatory

policies are not new: thus, milk, white bread and margarine are by law, fortified or

enriched in many countries. ‘Supplementation’ usually refers to the use of synthetic

nutrients in the form of powders, pills or liquids, typically to treat deficiency

diseases or to protect against deficiency in vulnerable populations.

Fortification and enrichment are contentious strategies. Fortification is a powerful

public health policy tool. Fortification of ingredients and products with synthetic

versions of a large number of micronutrients is supported by regulatory bodies,

relevant UN agencies, foundations and other funders, aid organisations, the

research science community, the food and product manufacturing industry,
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governments, and other actors. Usually, fortification is voluntary, in the sense that

manufacturers are free to fortify or not, in which case customers can make choices.

Fortification is however, a contentious policy. It may encourage consumers to

choose an inferior product instead of one that is a naturally better source of

nutrients. White bread is an example. It is liable to be instituted without the fully

informed consent of consumers. Fortification of flour with folic acid, the story told

here, is an example. It could result in products or diets that are undesirably

unbalanced. This may be an issue only when potentially toxic nutrients are used.

Because manufacturers are entitled to make health claims for fortificants in their

products, they may lead to sustained or increased consumption of fatty, sugary or

salty fortified products. Breakfast cereals are an example.

Extensive use of fortification in low-income countries is criticised as a diversion

from the longer-term task of making food supplies secure and naturally good

sources of nutrients from culturally appropriate foods suited to the local climate and

terrain. Some critics object to mandatory fortification on principle, as an

inappropriate ‘medicalisation’ of food supplies. All these issues are addressed in

Mark Lawrence’s new book.

The 1990s

Xx

Where policy on folic acid has led. Breakfast cereals fortified voluntarily, and

flour used in bread manufacture as now mandated by law in many countries

The impetus for policy-makers to consider mandatory fortification was the

publication of the findings from trials reporting the protective effect of folic acid

supplements for the occurrence and recurrence of neural tube defects (7,8) in the
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early 1990s. Shortly after these studies were published, the US Centers for Disease

Control and Prevention recommended that all women of childbearing age consume

400 micrograms of folic acid daily (9). Similar recommendations followed shortly

thereafter in many countries around the world. Commonly, this involved

recommending a 400 microgram folic acid supplement daily to all women planning

pregnancy and ten times that amount – 4 milligrams – to those with a previously

affected pregnancy. Voluntary folic acid fortification was permitted in many

countries at this time. In some countries where it was not permitted, regulations were

reviewed so that staple foods could be fortified so as to increase availability of folic

acid in the food supply, at food manufacturers’ discretion (10).

There was public, professional, and political debate in many countries during the

mid-1990s about how best to respond to the epidemiological evidence for the folic

acid- neural tube defect relationship. Although some initially questioned the quality

of the evidence, most debate focused on what was the preferred policy response.

Complicating the debate in several countries was its intertwining with another vexed

food policy debate – the use of health claims on food labels and in food marketing,

which were prohibited at that time (11). Health claims identify a relationship between

a food or a food property and a health effect, such as ‘food product X can help

reduce the risk of heart disease’. The use of health claims equates foods with

therapeutics, identifying them as having ‘functional’ qualities, as health-giving or

protective against disease. In 1995 the Kellogg Company, and the March of Dimes

(which has the mission ‘to improve the health of babies by preventing birth defects,

infant mortality, and premature birth’) (11) jointly developed a folic acid health

message for placement (12).

A related development in Australia in 1998 involved the health minister speaking at a

Kellogg’s ‘Nutrition Summit’. He referred to need to review the existing prohibition

on health claims in that country, and said that the folic acid-neural tube defect health

message needed to be communicated (13). Subsequently a folic acid-neural tube

defect health claim, linking consumption of the fortified food product with a reduced

risk of defects, was devised (14). This health claim was established as a pilot project,

creating the exception to the existing prohibition on health claims in Australia.

The appeal to food manufacturers was that it opened the door slightly on the existing

prohibition of health claims. The appeal to food regulators was that an increased

amount of folic acid would be available in the food supply. In 1996 Oman became

the first country to implement mandatory fortification when it approved the addition

of 5 milligrams per kilogram of folic acid to white flour (15). In the same year the US

Food and Drink Administration issued regulations requiring that all ‘enriched’ cereal

grain products be fortified at 140 micrograms per 100 grams cereal grain by 1 January

1998 (16).
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The 2000s

Xx

The impetus that the US regulations created gave momentum for this policy option

to be considered in many other countries, and they provided a template for technical

considerations such as what would be the appropriate level of folic acid fortification.

Since then, national policies for mandatory fortification have been agreed and put in

place throughout Latin America, the Middle East, and parts of Africa and the

Western Pacific.

In 2004 a consortium composed of the Flour Fortification Initiative (see below), the

Centers for Disease Control and Prevention, and the Mexican Institute of Public

Health, jointly convened in Cuernavaca, Mexico a technical workshop on ‘Wheat

Flour Fortification: Current Knowledge and Practical Applications’ (17). The

workshop was also supported by the March of Dimes, the Global Alliance for

Improved Nutrition (GAIN), and the Micronutrient Initiative (see below).

In 2008 the Flour Fortification Initiative hosted its second technical workshop, this

time on ‘Wheat Flour Fortification: Practical Recommendations for National

Application’ in Georgia, USA, to provide advice for countries considering national

wheat or corn (maize) flour fortification (18). The papers presented at the workshop

endorsed mandatory fortification as well as other food fortification policies. The

steering committee for this workshop consisted of representatives of the supporters

of the workshops, including from the World Health Organization.

The following year, WHO issued a consensus statement endorsing fortification of

flour with folic acid, and also iron, vitamin B12, vitamin A, and zinc (19). These

guidelines, developed from the 2008 workshop, were prepared by the core group

from WHO, in partnership with the UN Food and Agriculture Organization, the UN

Children’s Fund, and the other supporters.

The 2010s

In 2010 a special supplement of the Food and Nutrition Bulletin, ‘Flour fortification

with iron, folic acid, vitamin B12, vitamin A, and zinc: Proceedings of the Second

Technical Workshop on Wheat Flour Fortification’ (20) was published. It also drew

from the 2008 workshop. It repeated the call for mandatory fortification. In 2010,

the WHO World Health Assembly and its Executive Board adopted a number of

resolutions and decisions in relation to birth defects (21). Member states were urged
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to increase coverage of folic acid supplementation. The WHO director-general was

requested to support member states in developing national plans for implementation

of food fortification strategies, for the prevention of birth defects and to promote

equitable access to such services.

As at 2012, 66 countries have instituted or agreed mandatory fortification of flour

with folic acid as national policy, mostly in wheat flour and within the range 100–300

micrograms per 100 grams (22). The primary motivation has been neural tube defect

prevention, or else as a conventional food fortification policy responding to evidence

of population-wide folate deficiency. Three countries (Ireland, New Zealand, UK)

initially did recommend mandatory fortification but subsequently deferred their

recommendation. At the time of writing the US is reviewing its policy to consider

increasing the number of food products mandated to be fortified with folic acid.

Benefits, risks, ethics

Xx

Mandatory fortification has benefits and risks. It is effective in helping prevent neural

tube defects, though the level of effectiveness depends on baseline prevalence and

folate status of the target group. It is equitable in that it passively increases the folic

acid intake of everyone who consumes products made from fortified flour. Its key

practical advantage in achieving effectiveness and equity, that it passively exposes the

target group to increased folic acid, is also its key disadvantage, in that it

indiscriminately exposes everyone in the population to novel levels of a synthetic

vitamin for the rest of their lives.

The indiscriminate nature of mandatory fortification exposes this policy option to

concerns about its public health risks. Its action in increasing the population’s folic

acid intake has been described as a form of ‘uncontrolled clinical trial’ (23), and as a

‘double-edged sword’ (24).

The ethical justification for mandatory fortification is weak. It is not proportional at

the population level, it is not necessary, it has a high level of infringement, and rarely

has been publicly justified. Relative to alternative policy options, mandatory

fortification has more public health benefits except for preventing recurrent defects.

In these cases supplementation is the most effective and equitable policy, as the

necessary 4-5 milligram dose, ten times or more higher than from fortification, could

be made available, and intended recipients would be aware of the need of it.

Alternative policy options have not been evaluated to the same extent as mandatory

fortification for their effectiveness and cost-effectiveness. The ethical justification for
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alternative policies, which are voluntary fortification or supplementation, or nutrition

education or making no changes, is stronger than for mandatory fortification.

It is critical to match a potential policy option to the underlying cause of a policy

problem. The degree of alignment of a potential policy option with the underlying

cause of neural tube defects is predictability of the extent of public health benefit and

risk, and ethical considerations. Supplementation is the policy option most directly

responsive to the evidence of causation.

The second lesson is the importance of local circumstances in influencing the case

for the different policy options. Countries with relatively high neural tube defect

rates, low folate status (especially if associated with anaemia) and a high proportion

of unplanned pregnancies, are likely to achieve a higher reduction in neural tube

defect prevalence (and anaemia prevention) from mandatory fortification. This is by

contrast with countries that have a relatively low defects rate, high folate status and

low proportion of unplanned pregnancies. Differential impacts should guide

assessment of public health benefits and risks, and ethical considerations, associated

with each policy option for any particular country.

A political issue

Mandatory fortification of flour with folic acid is in place in the countries

shown in blue in the map above. Coverage of Africa (right) is mostly voluntary

Policy-makers in countries around the world interpret the evidence in different ways

as they formulate different policy responses. This is a highly contested and

controversial public health policy topic. There are geographical clusters of countries

that have recommended mandatory fortification. These as shown above, include the

Americas, the Middle East, parts of Africa, and the Western Pacific. There are other

geographical clusters where mandatory fortification has not been recommended,
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most notably Europe where a diversity of voluntarily fortified foods are available and

promotion campaigns have been implemented, albeit usually on a short-term basis.

Few policy-makers question the epidemiological evidence for the folic acid-neural

tube defect relationship. The debate is political, and is ostensibly about which policy

option is best supported by the evidence. There are many actors within countries and

globally that are involved in activities to promote mandatory fortification. A brief

description of the role and influence of the more prominent global actors follows.

The actors

Xx

The actors listed here all work together to promote the mandatory fortification of

flour with folic acid.

US Centers for Disease Control and Prevention (CDC)

In 1992 CDC recommended that all women of childbearing age consume 400

micrograms of folic acid daily to help prevent neural tube defects (9). Around this

time, its then director of its division of birth defects and developmental disabilities,

Godfrey Oakley, along with the March of Dimes, began advocating that folic acid to

be added to the US standard for enriched flour (25). CDC continues to be highly

supportive of mandatory fortification, describing it as one of the ten great public

health achievements in the US during the decade 2001-2010 (26). Now CDC has

developed a ‘Global Initiative to Eliminate Folic Acid-Preventable Neural Tube

Defects’. The aim is to increase the number of low- and middle-income countries

that use mandatory folic acid fortification of ‘high penetrance staples’. Among its

strategic objectives are to work with WHO and others ‘to establish a global policy to

support and advance country-level fortification efforts (27).

CDC has nurtured many of the prominent global actors. In 2004 it supported the

formation of the Flour Fortification Initiative (see below) (28) which it still supports

strongly, and it continues to fund FFI’s global secretariat. Godfrey Oakley has gone

on to become one of the strongest advocates for mandatory fortification, as has the

head of WHO’s micronutrient unit Juan Pablo Pena-Rosas, who previously worked

at CDC monitoring and evaluating flour fortification programmes (29).

Flour Fortification Initiative (FFI)

FFI is the world’s leading advocate for mandatory fortification. Formed in 2004, it is

a public-private partnership, a network of organisations working towards making
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fortification of wheat flour a standard practice globally. Its goal is for ‘80% of the

world’s roller miller flour to be fortified with at least iron or folic acid by 2015’ (18).

It has a well-developed and resourced strategy to work with national leaders to

advocate flour fortification, and to provide technical assistance and resources for

putting fortification plans into practice. It has placed mandatory fortification of flour

with folic acid on the political agenda internationally.

Micronutrient Initiative (MI)

MI is a public-private partnership. Its motto is ‘solutions for hidden hunger’. It

supports folic acid mandatory fortification and also supplementation, especially in

Bangladesh, India and Nepal (30). In 2003 it was the prime mover in establishing a

coalition of international organisations to advocate worldwide action to increase folic

acid consumption (31).

Global Alliance for Improved Nutrition (GAIN)

GAIN’s goal is to reach 1.5 billion people with fortified foods including foods

fortified with folic acid (32). GAIN is public-private partnership and is a powerful

organisation. It is funded with sums up to or around $US 100 million yearly by the

Gates Foundation, and is also supported by the US Agency for International

Development.

World Health Organization (WHO)

WHO support for MFFFA is strong, as shown in its 2009 recommendations on

wheat and maize flour fortification (6). The WHO receives grants from MI, CDC

and GAIN for this programme, and is actively engaged in partnerships with these

organizations as well as FFI. As noted, the head of the WHO micronutrients unit,

Juan Pablo Pena-Rosas, previously worked at CDC. In 2011 he was appointed an

adjunct assistant professor at the Rollins School of Public Health at Emory

University, where Dr Godfrey Oakley is based and where the FFI website is hosted.

Their agenda

Xx

All these actors are influential and well-resourced advocates for mandatory

fortification of flour with folic acid as the preferred policy option to help prevent

neural tube defects. There are no equivalent well-organised actors that advocate for

alternative policy options. There is some ‘push-back’ questioning mandatory

fortification in the scientific press, especially from work in Europe, but this does not
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have the same impact. The actors above present a united front, complementing each

other’s activities, participating in a network of interactions as an effective coalition.

Global health governance

The global health governance agenda generated by public-private partnerships has

enabled certain actors to gain privileged access to the UN system and to participate

in key policy-making developments, including to promote mandatory fortification.

WHO’s own involvement as a public partner includes engagement with CDC, FFI,

MI and GAIN, in policy discussions that preceded and then included its 2009

recommendations on wheat and corn (maize) flour fortification (6). The WHO

micronutrients unit receives grants from MI, CDC, and GAIN, among others. WHO

policy is that donors do not fund specific guidelines and do not participate in any

decision related to the guideline development process.

International food trade

International food trade has not been an explicit influence on mandatory fortification

policy. An exception followed the US decision to go for mandatory fortification.

Originally Canadian food regulators did not support this, and they urged the US

FDA not to proceed. However, Canadian flour millers were not prepared to produce

different flours for the domestic and US markets, and applied the political pressure

that led Health Canada to recommend mandatory fortification for Canada (33).

The medical model

An analysis of the policy debate in Australia and New Zealand concludes that a

biomedical frame of reference dominates how mandatory fortification is represented

in the media and professional journals. This reflects the traditional power and

influence of the medical profession, in framing the debate, influencing the policy

process, and shaping the ultimate decision for mandatory fortification (34).

The dominant role of the medical profession in shaping public health policy has been

understood for many years (35). What is unusual here is that exertion of medical

influence is in a reverse orientation from that normally observed. Rather than

advocacy focusing on the use of a medical intervention to help solve a public health

problem, as occurs when a nutrient supplement is proposed to correct a population-

wide nutrient deficiency, here a public health intervention is being appropriated to

help solve a medical problem.

Thus the policy-making process associated with the mandatory fortification of flour

with folic acid internationally combines an advocacy coalition framework and a
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network approach. When policy options have been recommended, a strong predictor

of mandatory fortification has been the combination of actors, activities and agendas

working in concert. Powerful actors with a shared belief in mandatory fortification

have operated both independently and as part of a coalition of actors. They have

been dominant. There has been no alternative coalition with different beliefs. Those

who believe in alternatives operate more as individuals. The coalition has undertaken

sophisticated and persistent advocacy to influence key events and policy outcomes.

The way that evidence of benefits and risks of policy interventions to decrease neural

tube defect prevalence has been framed, explains how scientific uncertainties and

ethical dilemmas have been rationalised. The global health governance agenda that

now encourages and even seeks out public-private partnerships, has amplified the

influence of these advocacy coalitions by facilitating their access to United Nations

agencies and key policy-making forums.

.

Supplementation

Xx

Folate, as its name implies, is in many leafy vegetables and other plant foods,

and also in whole grains. Many food products are now fortified with folic acid

Advocacy for mandatory fortification can be compelling for governments wanting to

be seen to be acting. It is a relatively straightforward policy that can achieve

demonstrable change in population folate status relatively quickly. Alternative policy

options such as supplementation require more sophisticated approaches and a

sustained investment to achieve similar changes and outcomes.

Supplementation (not fortification) was used in the original clinical trials starting in

the late 1970s and continuing to the early 1990s, that produced convincing evidence

that folic acid reduces the risk of neural tube defects. In future there is a strong case

for supplementation as the preferred policy option. It most closely aligns with the
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cause of neural tube defects. It has the potential for the greatest reduction in their

prevalence. It has a low level of public health risk. It is ethically justified.

The primary constraint is political will. Many governments have stated a commitment

to neural tube defect prevention. But they have rarely matched such statements with

sufficient and sustained investment in folic acid supplementation to enable it to

achieve its full potential (36,37).

Box 2

Folate in food

Editor’s note. Mark Lawrence’s book is about food fortification. In it he discusses

the benefits and risks of mandatory as distinct from voluntary foritification, and also

supplementation (see Box 1). He also mentions as further options, public

information and education campaigns, and ‘the status quo’ – doing nothing.

There is a further option, beyond the remit of the book, which is to improve food

systems and supplies so that they are much better sources of folate. Since the

1970s, when the nature, presence and properties of folate had become well

understood, commentators have pointed out (2) that diets that are low in fresh

foods and whole grains are poor sources of folate, which is found mostly in fresh or

whole plant foods. Pioneering epidemiological work in the UK showed an impressive

correlation of high prevalence of neural tube defects with low consumption of folate,

and a multi-centre intervention trial showed impressive protection among women

given supplements of folic acid (38). This and later bigger international trials (4,8)

amounted to a body of work agreed to prove that folic acid supplementation – or

fortification – protects against neural tube defects.

These studies have usually been interpreted as meaning that protection against

neural tube defects must come from folic acid, and not from the folate in healthy

diets. As a result, policy options are framed as either supplementation or

fortification of food ingredients or products, or administration of pharmacological

amounts of folic acid to women believed to be at high risk of having babies with

neural tube defects. In the high politics of policy making meticulously presented by

Mark Lawrence, the food option has got lost.
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Conclusion

Xx

Mandatory fortification of flour with folic acid has created a precedent for mandating

other versions of food fortification. So far it is the only example of food fortification

being agreed and implemented, whose rationale is to add a nutrient to prevent

disease in those at special risk, as distinct from than tackling population-wide nutrient

shortage or deficiency. For this reason mandatory fortification is a complex and

controversial policy option. The use of food fortification in this case is not without

reason. There is as yet no way efficiently to target women who are predisposed to

having a neural tube defect-affected pregnancy. In those countries where mandatory

fortification is the policy option used, it generally prevents almost one-half of neural

tube defect cases, usually in an equitable fashion.

Nevertheless, this novel use of food fortification in effect as a medical treatment,

creates a precarious situation. The mandatory fortification of flour with folic acid is

delivering a synthetic form of a vitamin in what accumulatively can be relatively high

amounts to the target group, but indiscriminately, so that everyone who consumes

the fortified foods will have an increased intake of folic acid. For infants, children,

men and older adults, this raised folic acid intake will occur without apparent benefit

and often without their knowledge.

The need to formulate public policy in a context of scientific uncertainties and

complicating circumstances brings many political dynamics to the surface. In many

of those countries where mandatory fortification has been adopted, a medical view of

food and health relationships has dominated policy-making. A compelling

combination of powerful actors have undertaken sophisticated advocacy and have

been supported by the agendas now followed in global health governance.

More than twenty years after convincing epidemiological evidence that folic acid

reduces the risk of neural tube defects was published, approximately one-third of

countries around the world have adopted the mandatory fortification of flour with

folic acid. Few governments have invested substantially and sustainably in alternative

options. They could do so. For instance, folic acid supplementation involving

primary health care delivery services are a promising option, with results that can

compare with those of mandatory fortification and with less public health risk and no

ethical considerations. There remain many unknowns. Whatever policy option is

chosen, interventions must be monitored and evaluated, so as to refine and improve

future practice.
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