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In 1991 the British Medical Research Council-funded
randomized controlled trial (RCT) (MRCVitamin Study
Research Group, ’91), demonstrated that folic acid
supplements used before conception and during early
pregnancy (i.e., the periconceptional period) will pre-
vent some but not all of the neural tube defects, spina
bifida and anencephaly (SBA); in 1992 similar results
were reported from an RCT in Hungary by Czeizel and
Dudas (’92). Following the release of these results,
health agencies in several countries established poli-
cies concerning the use of folic acid during the pericon-
ceptional period to prevent SBA. The development of
these policies has been followed closely by the Interna-
tional Clearinghouse for Birth Defects Monitoring Sys-
tems, an organization of birth defects monitoring pro-
grams from many countries around the world.
Prevention of birth defects is an important goal of the
Clearinghouse.

METHODS

We have collected published information from 12
countries known to have issued official policies. We
have determined which countries have established
policies from (1) contacts with Health Ministries by
Clearinghouse programs, (2) by a literature search of
MEDLINE, and (3) by contact with UNICEF. In this
paper we compare those official policies in effect as of
March 1997.
The policies of all countries are accompanied by

specific recommendations for action for the prevention
of SBA. There are two general kinds of recommenda-
tions: ‘‘recurrence’’ and ‘‘occurrence.’’ Recurrence recom-
mendations suggest actions that can be taken bywomen
who already have had a pregnancy affected by SBA.
Occurrence recommendations suggest actions forwomen
in the general population, women who have not had a
prior affected pregnancy. In most countries the risk in
the general population (i.e., the occurrence risk) is
between 0.5 and 3 per 1,000 births. Women who have
had an earlier SBA-affected pregnancy are at increased
risk (10–50 per 1,000 births) of having an affected fetus
in a subsequent pregnancy (recurrence). Of all SBA-
affected pregnancies, less than 5% occur in families

where there has been an earlier SBA-affected preg-
nancy. The impact of occurrence recommendations on
the frequency of SBA, therefore, will be much greater
than the impact of recurrence recommendations.
‘‘Folic acid’’ refers to pteroylmonoglutamic acid, a

synthetic compound that is used in dietary supple-
ments and fortified foods. The term ‘‘folate’’ refers to all
compounds that have the vitamin properties of folic
acid; folates include folic acid and naturally occurring
compounds in food. Folic acid is more readily absorbed
than are most naturally occurring food folates.

RESULTS

Countries whose national health agencies have made
recommendations regarding the prevention of SBA by
increasing the consumption of folic acid or naturally
occurring food folates are listed in Table 1. In most
countries the recommendation for recurrence specifies
a high daily consumption of folic acid (4.0–5.0 mg) in
the periconceptional period, whereas a lower intake,
usually in the range of 0.4–0.5 mg per day, is advised for
the prevention of first occurrences of SBA (Table 2). In
Spain, the Ministry of Health has issued advisories
only on recurrence prevention. In China and Hungary,
no distinction is made between occurrence and recur-
rence, and all women planning pregnancies are being
advised to take lower-dose folic acid supplements. In
New Zealand, for both occurrence and recurrence,
women were advised on an interim basis to take 5.0 mg
folic acid daily, but now a 0.8 mg folic acid tablet is
available and is recommended for occurrence preven-
tion.

DISCUSSION

The development of official policies indicates that
several countries consider the primary prevention of
SBAan important public health goal. Although the goal
is the same in all countries, there are some important
differences in the policies formulated. In some coun-
tries, all women of childbearing age who are capable of
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becoming pregnant are advised to consume adequate
amounts of folic acid, whereas in other countries this
advice is directed only at women planning pregnancy.
The difference may be related in part to the proportion
of planned pregnancies in the countries involved. For
example, in Ireland many pregnancies are unplanned
(Department of Health, Ireland, ’93). Similarly, in the
United States it is estimated that more than 50% of
pregnancies are unplanned (Centers for Disease Con-
trol and Prevention, ’92). Hence, the recommendations
in these countries are directed at all women of reproduc-
tive age. In China, however, where there are relatively
few unplanned pregnancies, the recommendation is
directed at women planning to become pregnant (Minis-
try of Public Health, China, ’93). In the recommenda-
tions from the other countries, information on the
planning of pregnancies is not given. Helping to pre-
vent SBA by instituting a policy aiming at all women of
childbearing age may be harder to realize than preven-
tion through a policy aiming only at women planning
pregnancy, since women who are planning pregnancy
may be better motivated, and the period during which
they have to follow the advice is much shorter. On the
other hand, if a large proportion of pregnancies are
unplanned, many infants will not benefit from a pri-

mary preventive measure aimed only at women who
are planning pregnancies.
Fortification of a staple foodstuff, such as flour, might

be the most efficient way to increase the folic acid
consumption of a large proportion of women in some
countries, but not in others. In China, where 80% of the
population lives in rural areas, food production and
distribution is generally local. Therefore, centralized
fortification of staple foods is not considered feasible in
China at this time. However, health authorities in at
least five countries (Australia, South Africa, The Neth-
erlands, the United Kingdom, and the United States)
have considered fortification of staple foodstuffs. In
June 1995, the Australian National Food Authority
amended its Food Standards Code to permit the volun-
tary fortification of a number of foods, including flours,
with folic acid. In September 1995, The Netherlands
Cabinet approved an amendment of the Food and
Drugs Act allowing the addition of folic acid to certain
foods to compensate for losses during processing (‘‘resto-
ration’’). In March 1996, the U.S. Food and Drug
Administration mandated that enriched cereal grain
flours will be fortified with 0.14 mg folic acid per 100 g
flour. This action will result in the addition of folic acid
to most flour-based foods, such as breads and pastas.
Manufacturers must comply with this mandate by
January 1, 1998. This fortification will increase the folic
acid consumption of most U.S. women, but only an
additional 2–3% of womenwill consume theU.S. recom-
mended 0.4mg folic acid per day directly as the result of
flour fortification; the average reproductive-age woman
will increase her daily folic acid consumption by only
0.1 mg (Centers for Disease Control and Prevention,
’93).
Currently, limited types of food fortified with folic

acid are available only in a few countries included in
this study—breakfast cereals, bread, and milk in Ire-
land; breakfast cereals and bread in the United King-
dom; breakfast cereals in the United States. New
Zealand is now considering whether extra folic acid
should be added to specific foods such as breakfast
cereals.
Although most countries recommend a folate intake

of 0.4 mg per day for women without a previous
SBA-affected pregnancy, there are some variations. The
Hungarian recommendation suggests a range of con-
sumption for women planning a pregnancy from 0.4–
1.0 mg folic acid per day, and the Canadian recommen-
dation suggests consideration of 0.8 mg per day.
Australia advises a supplement of 0.5 mg daily because
supplements containing folic acid alone are only avail-
able in 0.5 mg pills; in The Netherlands only 0.5 mg
pills were available when the advisory was issued, but
now 0.4 mg pills are available.
Although the daily intake of folates recommended by

Norwegian health authorities for occurrence preven-
tion may appear very similar to the recommended
amount in other countries (Table 2), the advice differs
in that the consumption should be achieved by eating

TABLE 1. Countries that have national policies on
prevention of spina bifida and anencephaly through

periconceptional folic acid consumption

Country
Agency that issued recommendation/

reference

Australia National Health and Medical Research
Council (’94)

Canada Department of Health and Welfare;
Health Protection Branch (McCourt,
’93)

China Ministry of Public Health (’93)
Denmark National Food Agency (’97)
Hungary National Health Promotion Institute

(’95)
Ireland Health Promotion Unit, Department of

Health (’93)
New Zealand Public Health Commission (’93)
Norway Directorate of Health (’93)
South Africa Department of National Health and

Population Development (’93)
Spain Ministry of Health (’92)
The Netherlands Inspectorate of Public Health (’93)1
United Kingdom Department of Health (’92)

Scottish Office Home and Health Depart-
ment

Welsh Office
Department of Health and Social Ser-
vices, Northern Ireland

United States US Department of Health and Human
Services; Public Health Service (’91,
’92)

1Several governmental agencies were involved: The Food
Council and Health Council together gave advice to the
Ministry of Health, which then communicated it to health
workers in a letter from the Inspectorate of Public Health. The
recommendations differ somewhat. We included only the
Inspectorate’s advice in this survey.
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folate-rich foods only; the advice in Canada also speci-
fies folate-rich foods for women not planning a preg-
nancy, but does not indicate a desired amount for daily
intake. In all other countries that have made occur-
rence recommendations, folic acid supplements are
indicated as a source of folate. Because most naturally
occurring folates in foods are less readily absorbed than
is folic acid, the Norwegian and Canadian advice will
lead to a lower absorbed dose. However, the Canadian
advice for women planning pregnancies to consider the
use of supplements could lead to higher intakes than in
Norway.
The occurrence recommendation advanced in the

United States differs from the recommendations of
some other countries in that the consumption of 0.4 mg
of folates can come from foods or from fortified foods or
supplements. Other countries recommend that the
supplements be added to the diet. However, should an
American woman consume a diet containing sufficient
folate-rich foods, her intake of 0.4 mg of folates would
result in consumption of bioavailable folates that is
lower thanwhen 0.4mg of folic acid is added to any diet.
We have discussed governmental recommendations

concerning folic acid intake to prevent SBA, but obvi-
ously governmental advisories alone are not sufficient
to achieve a major decrease in the occurrence of SBA.
We have not investigated what actions have been taken

to inform health workers and women of childbearing
ages about these recommendations. In some countries
where no governmental advisories have been issued,
some professional groups have issued recommenda-
tions. In addition, voluntary groups, such as the Associa-
zione Studio Malformazioni in Italy, the March of
Dimes Birth Defects Foundation in the United States,
and organizations of parents and patients have started
campaigns. Although we have not included a review of
these efforts here, we recognize that these activities
might have an impact similar to, or greater than, that
of a governmental advisory.
When the information that folic acid decreases the

risk for SBA reaches women of childbearing age, they
will have to change their behaviour and follow the
advice. We have not investigated what proportion of
pregnancies occur after periconceptional use of folic
acid. Doing so would be the best way to measure how
effective a policy, program, or campaign is. In the future
the International Clearinghouse for BirthDefectsMoni-
toring Systems will collect data on the periconceptional
use of folic acid from different countries.
Spina bifida and anencephaly are common and seri-

ous birth defects, and a substantial fraction are prevent-
able simply by increasing women’s consumption of folic
acid. Promoting the prevention of SBA by increasing

TABLE 2. Summary of spina bifida and anencephaly occurrence
prevention recommendations

Country

Directed at all
fertile women or at
women planning
a pregnancy

Recommended
daily

consumption
of folates (mg)

How to achieve daily
consumption

Australia Planning or likely to
become pregnant

.0.5 Folate-rich foods 1 fortified
foods 1 0.5 mg supplement
daily

Canada All Not specified Folate-rich foods
Planning .0.4/0.81 Supplement daily

China Planning .0.4 Supplement daily
Denmark Planning 0.4 Folate-rich foods; supplement if

needed
Hungary Planning 0.4–1.0 Supplement daily
Ireland Women who are

likely to become
pregnant

.0.4 Folate-rich foods 1 fortified
foods 1 0.4 mg supplement
daily

New Zealand Planning 0.8 0.8 mg tablet per day. A diet con-
taining extra folates around
the time of conception is recom-
mended, to add to but not
replace daily folic acid by tablet

Norway All 0.4 Folate-rich foods
South Africa All 0.4 Supplement daily
The Netherlands Planning .0.5 0.5 mg supplement daily
United Kingdom Planning .0.4 Folate-rich foods 1 fortified

food 1 0.4 mg supplement
daily

United States All 0.4 Food and/or fortified food and/or
supplements

1The Canadian recommendations state that women planning a pregnancy should consult
their physician about folic acid supplements. In the information to physicians, it is stated
that ‘‘a dose of 0.4 mg daily is likely to be beneficial,’’ but ‘‘Individuals may choose to use doses
up to 0.8 mg, as the evidence for a preventive effect on occurrence is strongest at that dose.’’
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folic acid consumption represents an opportunity for
public health action in many countries.
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