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Neural tube defects (NTDs) are conditions in which the central 
nervous system has an opening from early development, and they 
have been known to be prevented by adequate intake of folic acid 
during the early stages of pregnancy. Due to this evidence, many 
countries have implemented mandatory fortification of staple 
foods with folic acid to reduce the number of preventable NTDs. 
This paper aims to evaluate some of the current methods in place 
to achieve better/universal coverage of folic acid and to make 
recommendations on how to widen the coverage of folic acid use in 
pregnant women. This literature review concludes that the current 
Healthy Start programme used by the UK government to promote 
folic acid intake during pregnancy is wholly inadequate in preventing 
NTDs and mandatory fortification should be implemented to follow 
the success of other countries.

Introduction

The evidence for increased folic acid intake in pregnancy to reduce 
the number of neural tube defects (NTDs) in offspring has been 
known since the Vitamin Study by the Medical Research Council 
(MRC) in 1991.1 Yet 2000 preventable NTDs were estimated in 
the UK from 1998 to 2012, and it is predicted that this number 
will continue to rise at a rate of 150 deaths per year.2 Folic acid is 
a naturally occurring compound in healthy diets and is found in a 
variety of foods, including dark leafy greens, avocados, lentils and 
nuts.3 The National Institute for Health and Care Excellence (NICE) 
guidelines state women should take 400 µg of folic acid daily during 
pre-conception, and should continue to take folic acid tablets until 
the twelfth week of pregnancy.4 Women who are at higher risk of 
having offspring with NTDs are advised to take 5 mg of folic acid daily 
before conception and to continue to do this until the twelfth week 
of pregnancy. These recommendations are to prevent children being 
born with NTDs, such as spina bifida and anencephaly, which affect 5 
in every 1000 births in the UK.5

How is folic acid intake promoted in pregnancy 
in the UK?

To investigate the approaches taken by the UK to promote folic acid 
intake in pregnancy, a literature search was conducted in November 
2017 using the PubMed database (www.ncbi.nlm.nih.gov/pubmed) 
for primary research articles. Phrases such as ‘folic acid’, ‘United 
Kingdom’ and synonyms were used for the search. Articles included 
were limited to those with full-text availability and those written 
in the English language to ensure full comprehension. For basic 
definitions and government information, appropriate search engines 
and websites were used.

This search revealed that the current method used in the UK is 
targeted supplementation under the ‘Healthy Start’ programme. This 
programme was introduced in 2006 and is a statutory nutritional 
safety net for pregnant women and children under 4 years of age. It 
provides milk, fruit/vegetables and vitamins (A, C, D and folic acid), 
which are exchanged for vouchers.6 However, substantial evidence 

suggests that this scheme is inadequate and has many shortcomings; 
these are discussed in more detail below.

Factors affecting the efficacy of the Healthy Start 
scheme

The uptake of the Healthy Start programme is extremely poor 
(estimated at 3–10%).7 Barriers to uptake include the delay  associated 
with the application process, as well as the strict eligibility criteria, 
meaning that vulnerable individuals, such as asylum seekers and 
prisoners, have been excluded from the scheme, limiting its benefits 
and overall impact.8 Furthermore, women are expected to re-register 
subsequent pregnancies with the programme, instead of being 
retained in the system.8

In addition, NICE guidelines state that women should be taking 
folic acid before conception and up to 12 weeks after; however, the 
Healthy Start scheme only provides vitamins to women after 10 
weeks of gestation, which means that the foetus is unprotected from 
abnormalities in the development of the central nervous system and 
spinal cord, which could lead to NTDs, and the supplements provided 
by the scheme have limited effects.9 

Studies show uptake is lower in younger women, women for whom 
English is a second language and those from a low socioeconomic 
background.7 Moreover, the helpline that handles queries relating to 
the Healthy Start programme is associated with a charge, which may 
serve as a barrier for those seeking additional help.8 

Regarding initial exposure to the scheme, women reported it being 
mentioned briefly in the first prenatal visit to their healthcare 
practitioner but complained that, due to the vast quantities of 
information given, they often forgot about it or remembered the 
scheme when it was too late.10 Furthermore, when healthcare 
professionals were asked if they mentioned the Healthy Start 
programme to pregnant women or during family planning 
conversations, many said that they did not, giving reasons such as 
lack of awareness of the scheme, uncertainty as to where women can 
access the supplements and, sometimes, a negative attitude towards 
use of supplements in pregnancy.9 In addition, relying heavily on 
healthcare professionals to promote the scheme means some 
women are left out of it, such as those who meet healthcare workers 
later in the pregnancy, after the therapeutic window for folic acid 
(i.e. after the first 12 weeks of gestation). When health professionals 
were asked how they chose to bring up the scheme with patients, 
many reported using the patient’s geographical location as an 
indicator of whether the patient was potentially eligible, which 
could lead to a small number of patients with a low income who 
live in affluent areas not being informed of the scheme.8 In other 
studies, eligible, but non-participating parents were asked why they 
refused help; many reported that they felt a healthy diet negated 
the need for supplementation. This misconception highlights the 
need for healthcare professionals to address and carefully discuss 
with pregnant patients the risks that they may face from non-
supplementation.11 
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Participants and healthcare professionals reported, in numerous 
studies, that they disliked the essential countersignature by a 
healthcare professional on the application form for the Healthy 
Start scheme, as this made the application process more arduous.8 
This process is necessary to show a link between public health 
initiatives and government priorities, and to ensure that healthcare 
professionals talk to pregnant patients about supplements and diet. 
However, it may be perceived as yet another hurdle for patients who 
do not see a healthcare professional in the early days of pregnancy. 

Figure 1 below provides a summary of suggestions for improvement 
of the current Healthy Start scheme.

Figure 1. Suggestions for improvement of the Healthy Start 
scheme.

The American experience

In America, mandatory fortification of grain products with folic acid 
was introduced in 1998, adding 140 µg per every 100 g.12 Despite this, 
the US Food and Drug Administration (FDA) Advisory Committee 
recommends increased folic acid intake, promoting this by using 
billboards to display shocking images of babies with NTDs, and 
featuring mothers of different ethnic backgrounds and ages that 
are usually left out of the Healthy Start programme because they 
tend not to consume these fortified goods.10 It is hoped that this 
approach allows all population sub-groups to be given protection 
from NTDs. It also recommended that, for younger women, including 
those with teenage pregnancies, who tend to be less receptive to 
supplementation advice, the supplements should be a ‘healthy 
lifestyle choice’.10 

Mandatory fortification in the UK

Mandatory flour fortification with folic acid was recommended 
by the UK Scientific Advisory Committee on Nutrition (SACN) in 
2006.6 The main argument for this was that one in six pregnancies 
are unplanned.13 Therefore, women who do not know that they are 
pregnant and do not intentionally take folic acid preconceptionally, 
will not leave their children susceptible to NTDs. In addition, a study 
in 2011 by Barbour et al investigated why some pregnant women did 
not take folic acid supplements; reasons included hectic schedules, 
nausea, peer influences and unplanned pregnancies.14 Mandatory 
fortification may help to solve this problem. Figure 2 illustrates 
barriers to universal coverage under the current Healthy Start 
scheme.

Conversely, there are reasons why mandatory fortification with 
folic acid has not been implemented by the UK government. For 
example, having a high folic acid intake along with a vitamin B12 
deficiency could mask the symptoms of anaemia, which could be 
life-threatening.15 It may also be possible that women from low-
income backgrounds may not consume enough of the grains or 
fortified products to adequately benefit from this. In addition, there 
are concerns that excess consumption of folic acid could lead to 
an increased risk of certain cancers; however, this claim has been 
refuted by a meta-analysis.16 It has also been claimed that the daily 

recommended intake of 400 µg of folic acid cannot be reached by 
fortification alone and that supplements are necessary,17 indicating 
that fortification is unnecessary. These issues have been addressed 
by the SACN who recommend certain steps to ensure people are 
protected from the over-consumption of folic acid,6 such as:

• Restriction of voluntary fortification
• Modification of supplement guidance for pregnant women
• Continued monitoring of the long-term impacts of folic   
 acid fortification

Mandatory fortification in other countries

America, Costa Rica, South Africa, Chile, Canada and Argentina 
are some of many locations that have implemented a mandatory 
approach to folic acid fortification and have reported decreases in 
the number of NTDs, ranging from 19–55%.18,19 In South Africa, it was 
found that, not only did the number of NTDs decrease after mandatory 
fortification, but the economic cost related to the prevention of 
these conditions outweighed the cost of implementing folic acid 
fortification.20 In 2004, a meta-analysis found that increasing the 
current dose of folic acid from 0.4 mg to 5 mg could help to prevent 
80% of all NTDs.21 Such studies recommend that mandatory folic 
acid fortification is a strategy that all countries should implement. In 
contrast, in New Zealand, the main reason why folic acid fortification 
has not been introduced is because many see it as ‘mass medication’, 
which restricts consumer choice.11,22 Overall, however, mandatory 
folic acid fortification has been beneficial, not just in decreasing the 
number of NTDs, but also according to cost-benefit analyses.20

Figure 2. Barriers to universal coverage of folic acid 
supplementation: the exclusion of potentially eligible families.

Conclusions 

The current Healthy Start scheme to promote folic acid 
supplementation in pregnancy in the UK is not reaching pregnant 
women in an efficient manner.23 The overwhelming conclusion is 
that mandatory fortification is the best method to achieve universal 
coverage of folic acid to prevent NTDs. However, the improvements 
suggested here should be adopted to enhance the Healthy Start 
programme until mandatory fortification is implemented.
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