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Abstract
Background: Nutrition status prior to conception and during pregnancy and infancy seems to have an influence on
the disease risk in adulthood (early nutrition/developmental
programming). We aimed to review the current knowledge
on the role of micronutrients in early nutrition programming
and its implications for healthcare. Summary of Findings:
Globally and even in high-income countries where a balanced diet is generally accessible, an inadequate maternal
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micronutrient status is common. This may induce health
problems in the mother and foetus/newborn both immediately and in later life. Pregnant women and those who may
become pregnant should aim to achieve a satisfactory micronutrient status from a well-balanced diet, and where necessary from additional supplements. Key Messages: We emphasise the need for a call to action for healthcare providers
and policymakers to better educate women of child-bearing
age regarding the short- and long-term benefits of an appropriate micronutrient status. The role of micronutrient status
in early nutrition programming needs to be emphasized
more to address the still limited awareness of the potential
long-term health repercussions of suboptimal micronutrient
supply during pregnancy.
© 2019 S. Karger AG, Basel
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Introduction

Early Nutrition Programming: The Concept

The “Developmental Origins of Health and Disease”
or “Early Metabolic Programming” paradigm asserts that
environmental factors including nutrition during preand postnatal phases of human development have a significant impact on health in adult life [1–4]. Retrospective
human observational studies and experimental animal
studies provide supportive evidence for this concept,
demonstrating that events and exposures during critical
windows of development from conception (or even before) through early childhood can significantly alter both
immediate and long-term health [3, 5, 6]. More recently,
additional evidence is contributed by randomized controlled intervention trials [7–12].
Early nutrition is one of the fundamental early exposures with the capacity to influence the development and
subsequent function of virtually all body systems, including programming of metabolism, immune development,
neurodevelopment and several other physiological processes. Here, we use the term “nutrition programming”,
as defined before (e.g., [2, 13, 14]), recognising these
broad-ranging consequences. This is reflected in the increasing evidence that early nutritional patterns have
long-term multisystem effects on health and risk of common non-communicable diseases (e.g., obesity and metabolic disease, immune diseases, and an extensive range of
inflammatory and degenerative diseases) across the life
course [14–16].
In pregnant women, micronutrient requirements increase more than the dietary energy requirements [6, 17].
Micronutrients constitute essential vitamins and minerals that must be derived from the diet to sustain virtually
all vital cellular and molecular functions [18]. Inadequate
maternal micronutrient status has significant potential to
adversely affect many developmental processes in the foetus and in the breastfed infant, with both immediate and
longer-term consequences. Interventions that prevent or
reverse effects of adverse early nutrition programming
could have huge implications for improving the health of
future generations [13].
To review and discuss this topic, an international group
of experts in the field met in Frankfurt, Germany on
November 30, 2017. The major objective of the meeting
was to review the current knowledge on the role of micronutrients in early programming and to discuss its implications for healthcare providers caring for pregnant and
breastfeeding women, and for women who may become
pregnant. Here we provide a summary of key information
and conclusions in the format of a narrative review.
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There is accumulating evidence that environmental
cues during sensitive periods of early development modify the effects of the genome on phenotype [19]. This has
been the basis of increasing focus on “the first thousand
days” of life – arbitrarily defined as the time between conception and the end of a child’s second year – as a period
of significant “development plasticity”. During this period, phenotypic development is more susceptible to
change in response to environmental factors, although
there is also evidence that (a) nutritional status before
conception is also important, and (b) there is ongoing
plasticity (albeit more limited) beyond this period [19,
20]. Early nutrition is arguably one of the most significant
environmental determinants of an offspring’s cell structure, epigenome, metabolome, hormones and microbiome [16, 19]. Epigenetic modification of gene expression
could be one of the key pathways through which early
nutrition may modify the developing phenotype, thereby
inducing powerful effects on long-term health trajectories and disease risk [2, 20]. Epigenetics refers to heritable
modifications in gene expression not caused by changes
in DNA nucleotide sequence but by biochemical DNA
modifications determining whether a gene is expressed or
not [2, 21]. The most studied epigenetic modifications
include histone modification, non-coding RNAs and
DNA methylation [20]. Nutritional effects on the latter
have been documented and represent a logical mechanism to explain the relationship between early nutrition
and long-term health [2, 14, 16, 22]. While the concept of
early nutrition programming and the long-term repercussions has been widely accepted by the scientific community [16, 23], this concept is still largely unknown to
many women and healthcare providers.
Early nutrition status can clearly be beneficial or harmful to the child. While an adequate maternal perinatal nutrient status exerts favourable effects, inadequate environmental factors (including inadequate nutrition) may adversely affect early nutrition programming with a negative
impact on later life. For instance, there is general consensus that the susceptibility of an individual to develop noncommunicable diseases, such as obesity and associated
disorders (e.g., diabetes, hypertension, cardiovascular diseases) during lifetime is – apart from genetic and lifestyle
risk factors – influenced by adverse early metabolic programming leading to permanent alterations in the body’s
metabolic pathways (Fig. 1) [13, 16, 24].
Regarding the impact of early environmental exposures on the onset of obesity, detailed military records takCetin/Bühling/Demir/Kortam/Prescott/
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Fig. 1. The long-term risk of NCD is influenced by genetics, current lifestyle, and early programming in the perinatal period.
NCD, non-communicable diseases.

en during the “Dutch famine” in the winter of 1944 have
provided invaluable insights. These records showed that
maternal exposure to famine during the first 2 trimesters
of pregnancy led to a low birth weight and a significantly
higher risk of obesity in male offspring in later life compared with normal eating pregnant women [25]. Similar
effects were observed in Austria where 3 hunger periods
were observed over the course of the twentieth century.
These periods corresponded to subsequent spikes in diabetes prevalence in their male and female children [26].
However, not only undernutrition but also maternal obesity and overfeeding have been associated with an increased risk of later metabolic diseases in the offspring [19,
20, 27]. In addition, trans-generational transmission of
obesity has been observed, with intrauterine overfeeding
(i.e., intrauterine exposure to an excessive foetal supply of
glucose or fatty acids) during the period of development
plasticity as a contributing factor [19].
These observations illustrate that different stimuli (undernutrition/overfeeding) during the critical periods of
early development may be involved in the pathogenesis of
adult obesity. The concept of early nutrition programming
provides an explanation for this phenomenon, thereby
supporting the existence of epigenetic processes which affect gene expression in response to nutritional factors acting during early phases of human development. Other cues
that can induce epigenetic responses include maternal hyperglycaemia or imbalance of nutrients that are involved
in the methylation cycle [28]. Thus, maternal perinatal nutrition appears to be critical in this context; it influences
whether early nutrition programming has either beneficial
or adverse long-term consequences to the child.
Early Nutrition Programming and
Perinatal Micronutrient Status

Nutrient Supply and Early Programming

The importance of dietary habits during pregnancy
and breastfeeding as well as in the pre-conceptional period has been widely acknowledged [6]. Consumption of
a varied and balanced diet, as evidenced for the “New
Nordic Diet” [29] or Mediterranean-type diets [30], has
been associated with maternal well-being and a favourable pregnancy outcome, and with the offspring’s longterm health. It has been shown that macro- and micronutrients are direct regulators of DNA stability and may
have an impact on phenotype modifications by influencing epigenetic processes [31, 32].
Nutritional requirements increase markedly during
pregnancy, while some micronutrient requirements increase more than the energy needs (Fig. 2) [6, 17, 33].
Even in developed countries, where a balanced diet is accessible, micronutrient inadequacies are common due to
a general switch to high-fat and low-quality diets (e.g., in
highly processed products rich in salt, sugar and saturated fats), with frequently suboptimal intake particularly of
iron, iodine, folate, vitamin D, vitamin B12 and docosahexaenoic acid (DHA) [33, 34]. It is known that low intakes of these micronutrients are of significant clinical
relevance in pregnant women because they can lead to
health problems in the mother and foetus/newborn [6,
28, 35]. Also during lactation, there is an increased need
for some micronutrients (e.g., iodine and iron) [36, 37].
Of critical concern are the high needs of folic acid and
iodine before and during pregnancy which generally are
not provided by a well-balanced diet alone [17]. In fact,
many countries now fortify the food supply (usually
breads) with iodine and/or folate, partly to address the
higher requirements during pregnancy and lactation.
It has been suggested that zinc, magnesium and chromium may exert epigenetic effects by reducing or increasing the methylation level at the promoter region of some
genes [20]. A recent randomized controlled trial providing the omega-3 polyunsaturated fatty acid (n-3 PUFA)
DHA to pregnant women reported differences in methylation in some DNA regions in their children relative to
a control group [38].
Micronutrient Supply during Pregnancy

A recent meta-analysis evaluated the benefits of oral
multiple micronutrient supplementation during pregnancy on maternal, foetal and infant health outcomes
[39]. Data were evaluated from 17 trials involving
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Adequate intake

Zinc, mg/day

Selenium, µg/day

MAgnesium, mg/day

Iron, mg/day

Iodine, µg/day

Copper, µg/day

Vitamin C, µg/dday

Folate, µg/day

Vitamin B12, µg/day

Vitamin B6, mg/day

Niacin, mg/day

Pantothenic acid, mg/day

Riboflavin, mg/day

Thiamin, mg/day

Fiber, g/day

137,791 women. Fifteen of these 17 trials were carried
out in low and middle-income countries. It was found
that pregnant women who received multiple micronutrient supplementation had fewer low birth-weight babies and small-for-gestational-age babies than pregnant
women who received only iron, with or without folic
acid. The results from this meta-analysis underscore the
benefits of multiple micronutrient supplements on
pregnancy outcomes, at least in countries with a high
incidence of low birth weight or small-for-gestational
age babies. There is a need to understand more about
whether micronutrient supplementation could improve
outcomes in situations where it occurs in conjunction
with maternal obesity/energy excess.
In one study, more than 2,000 children were followed
up to study their cognitive development at 9–12 years of
age [40, 41]. It was shown that maternal perinatal supplementation with multiple micronutrients had long-term
benefits for child cognitive development at 9–12 years of
age. The effect on procedural memory was significantly
more pronounced compared with children receiving
iron/folic acid supplementation only [41], thereby providing additional evidence that maternal micronutrient

Vitamin A, µg/day

nant women expressed as percentage of
reference intake values for non-pregnant
women (institute of medicine). D1, beginning of pregnancy; 100%, recommended
daily allowance for non-pregnant women.

Protein, g/day

Water, L/day

Fig. 2. Reference nutrient intake for preg-

Carbohydrate, g/day

0

interventions might have long-term effects on the offspring beyond the neonatal period. The observed superior benefits with the multiple micronutrient intervention might be explained by a more complete rectification
of (hidden) multiple micronutrient inadequacies in the
mother.
In another meta-analysis, the micronutrient intake by
pregnant women was analysed for USA/Canada, the UK,
Europe, Australia/New Zealand and Japan. Folate, iron
and vitamin D intake was consistently below nutrient intake recommendations in each region/country, while calcium intake was below the national recommendations in
all regions/countries except for Europe [33, 42]. Multiple
micronutrient supplementation during the perinatal period may help to achieve an optimized micronutrient status. However, supplements are not a substitute for a
healthy diet [35]. Micronutrient supplementation should
always be combined with consumption of a well-balanced
diet. Adequate intake of sea fish, fruit and vegetables in
the diet are important to ensure that all nutrients are consumed in sufficient but not excessive quantities. Pregnant
women who are vegans or vegetarians need specific counselling because vegans always require supplementation of
Cetin/Bühling/Demir/Kortam/Prescott/
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Australia
In Australia, national guidelines are set by the National Health and Medical Research Council and Food Standards of Australia and New Zealand. While consumption
of dietary supplements during pregnancy and breastfeeding has become increasingly popular in Australia (up to
90%), less do so in the pre-conceptional period, and frequently maternal micronutrient intake is below the rec-

ommended daily intake quantity [46]. Folic acid supplementation is recommended, with at least 500 μg per day
advised from 1 month before conception to 3 months after conception. As a national initiative, routine folic acid
fortification of breads and cereals was introduced in Australia in 1996; this led to a 35–45% reduction in neural
tube defects. Iodine supplementation is recommended at
a daily dose of 150 μg pre-pregnancy, during pregnancy
and while breast-feeding, owing to its importance in
brain development. A mandatory iodine fortification of
bread was introduced in 2009 in Australia. Overall, there
was an improvement in the iodine status of pregnant and
breastfeeding women, but iodine supplementation may
still be required [47, 48]. It has been reported that South
Australian pregnant women from a socially disadvantaged background did not reach levels compatible with
iodine sufficiency following the mandatory iodine fortification of bread [49]. While iron is included in many
over-the-counter pregnancy supplements, specific supplementation is generally only recommended if depletion
has been identified. Vitamin B12 and calcium supplementation are considered in at-risk groups, such as vegan,
vegetarians or those avoiding animal or dairy products
for other reasons. While vitamin D supplementation is
also recommended in groups at high risk of deficiency
(such as veiled or dark-skinned women), there has been
a significant increase in vitamin D supplementation in
Australia, almost tripling between 2000 and 2010 [50].
Despite abundant sun shine, vitamin D deficiency is
now commonplace in pregnant women [51–53] with
rates of vitamin D deficiency (25-hydroxyvitamin D levels <50 nmol/L) of 14–36% in studies of predominantly
white Caucasian women [54, 55]. This highlights the need
for clinicians to be aware of the major contributing factors to vitamin D status in pregnant women to provide
appropriate screening and advice around supplementation and aid in preventing vitamin D deficiency [55, 56].
In Australia, allergic disposition is a significant issue,
including a striking increase in infant allergic diseases
such as food allergy and eczema in the last decade [57, 58].
While this is likely to be multifactorial, there has been interest in the role of specific nutrients, such as the changes
in vitamin D, folate and n-3 PUFA status based on the
documented immunomodulatory properties of these nutrients, as discussed in detail elsewhere [59, 60]. Although
there are no specific recommendations for allergy prevention with regard to specific nutrients at this stage,
there is the need for a better understanding of nutritional
programming of immune health, nutritional epigenetics
and other biological processes sensitive to nutritional ex-
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vitamin B12 and possibly additional nutrients, and also
vegetarians should consider improving the intake of critical micronutrients [17]. Moreover, women at risk of gastrointestinal mal-absorption are candidates for zinc supplementation [43].
Although international guidelines support the supplementation of folic acid and other micronutrients (e.g.,
[44]), most of the current guidance for pregnant women
and for young children does not take into account the
long-term programming consequences of early nutrition
[16]. In addition, nutrition and understanding of the developmental origins of disease is largely absent from university syllabuses [45]. There is a general lack of awareness by many healthcare providers of the potential benefits of micronutrient supplementation in pregnancy and
during the pre-conceptional period. Particularly, its role
in early nutrition programming is largely unknown.
Thus, addressing unmet educational needs is of critical
importance.
Micronutrient Intake during Pregnancy:
Regional Differences

The intake of perinatal micronutrients from diet, fortified foods and supplements varies considerably between
different regions of the world, even among industrialized
countries. For instance, the average intake of folate was
between 13 and 63% lower than recommended in a systematic review of 62 studies in pregnant women from developed countries [42]. Designing a multiple micronutrient supplement that fits for every population is challenging because each region has its own unique characteristics
and specific needs. For example, in parts of Africa and
Asia, mothers are typically younger than in other areas
that may influence the type and quantity of micronutrients needed [45]. Six members of the expert panel (from
Australia, Egypt, Germany, Japan, Russia and Turkey)
presented some peculiarities/issues and national guidelines with regard to perinatal micronutrient intakes/recommended supplementation in their countries.

273

posures in early life. This may lead to dietary strategies
that provide more tolerogenic conditions during early
immune programming and reduce the burden of many
inflammatory diseases, not just allergy.
Egypt
A major nutritional problem in Egypt is the high proportion of obese or overweight adults and adolescents,
while at the same time malnutrition continues to exist,
inducing a significant double burden of both over- and
undernutrition [61, 62]. Approximately one third of
women aged 15–49 years and 30% of pregnant women are
affected by iron-deficiency anaemia (IDA) [63]. This is
related to a high consumption of carbohydrates and nonanimal source proteins that has been observed over the
last 2 decades, with cereals being the main source of energy in the Egyptian diet, and a low intake of foods providing sufficient amounts of iron with high bioavailability [64, 65]. Moreover, the intake of vitamin A, vitamin
D, calcium, iodine, selenium and zinc is insufficient
across the Egyptian population [61, 66]. To address these
issues, several governmental and non-governmental programmes and initiatives have been rolled out (e.g., food
fortification, school-feeding and micronutrient supplementation programmes), but effects have been suboptimal so far, mainly due to a lack of coordinated, integrated
planning and implementation.
In particular, pregnant women living in rural areas frequently do not adhere to micronutrient supplementation
recommendations due to lack of knowledge of its importance, and due to cost constraints [64].
In Egypt, there is an urgent need for a better coordination of ongoing programmes to raise the awareness
among women and health care professionals concerning
the importance of an adequate perinatal micronutrient
status and the risks of overweight pregnancy to the mother and her child, and to implement effective prevention
strategies.
Germany
In Germany, national recommendations on diet in
pregnancy are provided by the government supported
national network “A Healthy Start into Life” [17] and the
German Society for Nutrition (DGE) [67]. Both recommend that in addition of a balanced, folate rich diet, a
supplement with 400 μg/day folic acid is taken for at least
4 weeks prior to conception and continuing during the
first trimester. During pregnancy a supplement with iodine (100 μg/day) and for those women who do not obtain regular sunshine exposure also with vitamin D
274
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(20 µg/day) are recommended. Women are advised to
achieve an average daily intake of 200 mg DHA/day by
eating 2 portions of marine fish per week including at
least one portion of oily fish; women without a regular
fish intake should take a daily supplement with the 200 mg
DHA [17]. Iron supplementation in higher dosages is
only recommended on an individual basis based on medical advice after laboratory assessment of haemoglobin
and preferably also ferritin. Women following vegetarian
and vegan diets are advised to obtain individual medical
evaluation and counselling, and particularly for vegan
women it is strongly recommended that they take a daily
supplement with vitamin B12 and preferably also other
micronutrients to prevent adverse effects of the restricted
diet on the child [17].
Folic acid status is also considered important in the
context of fertility. It has been suggested that higher plasma homocysteine levels are associated with the risk of anovulation and that lowering homocysteine with folic acid
through diet or supplementation improves ovulatory
function [68]. In addition, fertility treatments are thought
to be more effective when folic acid is taken, leading to
better progesterone levels and a positive correlation with
conception rate [69]. Women with impaired ovulatory
function and those scheduled for intracytoplasmic sperm
injection may therefore represent an important target
group for micronutrient supplementation. This may be
inferred from previous double-blind, controlled studies,
which documented higher pregnancy rates among users
of micronutrient supplements either with or without fertility disorders [70, 71].
Japan
In the year 2000, the Japanese government introduced
the recommendation for folic acid supplementation in
women who may become pregnant. Nevertheless, the incidence of spina bifida cases increased significantly in recent years [72]. This is a result of the low intake of folic
acid among Japanese pregnant women; even when taken,
folic acid supplementation is typically not consumed as
recommended. Only a small number of women (<30%)
initiate folic acid supplementation in the pre-conceptional period [73]. The trend is not limited to folic acid, the
average intake of vitamins C and D, iron, calcium and
magnesium in pregnancy are also significantly below the
recommended amounts [74]. A shift in dietary habits has
been observed in Japan in recent years; vegetable intake
is decreasing, with now only 17.5% of Japanese women
aged 20–39 years consuming the recommended daily
quantities of vegetables [74]. Moreover, the proportion of
Cetin/Bühling/Demir/Kortam/Prescott/
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underweight women (BMI <18.5) is steadily rising, particularly in women aged 20–29 years, to recently 22.5% of
this age group [74]. Consequently, the incidence of infants with low birth weight is increasing in Japan. The
proportion of newborns weighing <2.5 kg is significantly
higher in Japan (9.6%) than the average of industrialized
countries (6.6%) [75].
Russia
Russian national nutrition guidelines recommend that
all women who plan to get pregnant take folic acid (400–
800 µg per day from 3 months preconception to at least
3 months after conception) and iodine during pregnancy
(150 μg per day) [76]. In areas where iodine deficiency is
endemic (95% of the territory of the Russian Federation),
higher iodine doses should be ingested (up to 250 μg per
day) [76]. Only 19% of women aged 20–45 years have adequate iron stores [77]. For women at risk of IDA or living
in a region where IDA prevalence is above 20%, iron supplementation (60 mg per week given on an intermittent
3-monthly schedule, i.e., 3-month treatment/3-month
break) is advised [76]. The latter recommendation applies
for the majority of the Russian population. Moreover, it
is advised that women planning to conceive take vitamin
D at daily doses of 600–800 IU to be increased to 800–
1,200 IU per day during pregnancy [76]. Vitamin D deficiency is endemic in Russia due to generally insufficient
sunlight exposure [78]. Finally, all women are also encouraged to take omega-3 DHA at a dose of 200–300 mg/
day during the pre-conceptional period and throughout
pregnancy to support normal development of the foetus’
brain, eyes and immune system. Despite these guidelines,
only 9% of Russian women take micronutrients during
pregnancy planning, and approximately 75% of pregnant
women are affected by micronutrient deficiency [76, 79].

compared with women in Western Europe [82]. This may
have an impact on micronutrient requirements, but the
micronutrient status of young and adolescent mothers
has not been well studied [45]. A relatively high proportion of Turkish women follow a vegetarian or vegan diet
with an increased risk of iron and vitamin B12 deficiencies. Approximately 34% of Turkish pregnant women
have anaemia [83].
General Conclusions and Recommendations

Turkey
In Turkey, the national maternal nutrition guidelines
are broadly similar to the International Federation of
Gynaecology and Obstetrics (FIGO) recommendations
[28]. During the pre-conceptional period, folic acid supplementation is advocated, and during pregnancy, folic
acid, n-3 PUFAs and iron supplements are recommended
[80]. In Turkey, not many people eat fish on a regular basis [81]. Therefore, it is considered important to provide
an n-3 PUFA (e.g., DHA) supplement to pregnant women [80].
In the Turkish population, certain groups need special
attention. Adolescent pregnancies are observed rather
frequently because women get married at a younger age

The review of the situation in selected countries indicates that all countries face challenges in achieving an adequate micronutrient status of women before and during
pregnancy and during lactation that would provide optimal promotion of maternal and child health. There is
considerable variation in national nutrient intake recommendations and particularly in the pattern and prevalence of suboptimal or deficient status of specific nutrients.
This group of authors recommends that national recommendations on nutrition and lifestyle before and during pregnancy should be harmonised as much as possible
with the global recommendations of FIGO [28], unless
country-specific conditions (e.g., regarding documented
nutritional status or established general food fortification
strategies) require specific deviations from the FIGO recommendations.
The importance of maternal nutrition before and during pregnancy not only for her own health, but also for
the health and development of her child until adulthood
and old age is increasingly recognised among the scientific and medical community, and among women. Early
nutrition programming is influenced by maternal nutrition before and during pregnancy and during lactation.
An adequate supply of micronutrients and of omega-3
DHA is particularly important, with an impact on the incidence of congenital birth defects, anaemia and early
premature birth, normal brain and neural tissue development, and the child’s allergy risk.
Health care professionals should become more proactive in supporting women before and during pregnancy
to follow a balanced nutrient-dense diet with a limited
glycaemic load and without an excessive energy intake
through information and practical advice. Particular attention should be directed to the selection of foods that
are good sources of micronutrients and of omega-3 DHA.
In addition to a well-balanced diet, all women are
advised to take supplements with folic acid starting at
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least one month prior to conception and continuing
through the first trimester, and with iodine during pregnancy. Supplementation choices of further micronutrients and of omega-3 DHA should be considered depending on the situation of the population and the individual woman.
Given the general lack of awareness of the potential
benefits of micronutrient and DHA supplementation in
women before and during pregnancy among healthcare
providers caring for pregnant women, and among women, sharing of evidence-based information and target education of healthcare professionals clearly needs to be enhanced. One opportunity is the use of interactive digital
educational programmes such as the Early Nutrition
eAcademy (https://enea.med.lmu.de/), which also offers
a module focussed on micronutrient needs. These activities might be enhanced by messages through the mass
media to the general public and by implementing the subject in medical school syllabuses.
As a first step, healthcare professionals, from junior
doctors to specialists, need to be better educated on the
role of nutrition during pregnancy in laying the foundations for long-term health. As a second step, healthcare
providers have to adequately convey this information to
the target population. Each stakeholder should distribute
clear messages that women understand the value of an
adequate micronutrient status for her own health and the
short- and long-term health of her baby.

The intake of perinatal micronutrients varies between
different regions of the world, each with unique challenges and needs. Therefore, the most appropriate supplement regimen or supplement formulation needs to be tailored according to local requirements. The same applies
to public awareness programmes because of cultural differences and varying levels of literacy.
Recommendations for Clinical Practice

– Assess all women who may become pregnant and are
pregnant for a potential risk of inadequate nutrition.
– Counsel women on optimal dietary choices and its
importance for maternal and child health, and on additional supplementation when needed.
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