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Abstract
This publication presents a summary of the most recent evidence on maternal nutrition, the prevention of obesity and 
noncommunicable disease. It provides an overview and explores what national recommendations for nutrition, physical 
activity and weight gain during pregnancy are in place in the Member States of the WHO European Region. The publication 
concludes with a summary of some possible national-level opportunities for action, exploring how to promote nutrition and 
health throughout the life-course, ensure optimal diet-related fetal development and reduce the impact of morbidity and risk 
factors attributed to noncommunicable disease by improving maternal nutritional health.
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Nutrition has never been as high on the international public health agenda as it is today. The adoption of the 
Sustainable Development Goals and the United Nations’ proclamation of a Decade of Action on Nutrition (2016–2025) 
signal that strong action is required relating to food and nutrition. In addition, the report of the Commission on 
Ending Childhood Obesity underlines how important it is for the WHO European Region to review current practices 
and promote policies and actions to improve maternal, infant and young child nutrition across the Region.

When adopting the European Region Food and Nutrition Action Plan 2015–2020, WHO European Region 
Member States acknowledged the importance of addressing aspects of early nutrition as a particularly powerful 
means of tackling the double burden of malnutrition. Commitments to reduce health inequalities and improve 
maternal, infant and young child health have been made by Member States and their national governments in a 
series of political documents at both regional and global levels. 

This report on good maternal nutrition highlights the importance of protecting and promoting public health 
through the improved nutrition and well-being of women of reproductive age, especially during the preconception, 
pregnancy and postpartum periods. It covers different aspects of recent evidence and existing national 
recommendations, underlining opportunities for action on maternal nutritional health in the context of Health 2020.

Pre-pregnancy, maternal and infant nutritional status varies across population groups according to demographic 
and socioeconomic factors. Poor maternal nutritional conditions at the earliest stages of the life-course, 
during fetal development and early life, can induce both short-term and longer lasting effects; in particular, 
an increased risk of noncommunicable diseases and obesity throughout the life-course. The importance of the 
intergenerational impact of nutrition leads to new policy challenges and raises critical questions about protecting 
and promoting public health through maternal and infant nutrition. This report has been developed to provide 
a European overview on existing national recommendations on nutrition, physical activity and weight gain 
during pregnancy and the postpartum period, as well as infant and young child nutrition recommendations 
and supportive measures. It is intended for use by European Member States, in particular policy-makers from 
health and welfare authorities at local and national levels, health care providers and professionals, civil society 
organizations, and researchers.

The WHO Regional Office for Europe has been working in recent years with Member States to devise options that 
could reduce health inequalities and improve maternal, infant and young child health. Good maternal nutrition 
– the best start in life shows that progress is being made, but much work remains to be done. The commitments 
made by Member States can be realized through investment in cost-effective and sustainable health promotion 
measures from the earliest stages of the life-course, thereby achieving positive impacts on health and reducing 
inequalities in health across the next generations. 

Zsuzsanna Jakab
WHO Regional Director for Europe

Foreword
Good maternal nutrition – 
the best start in life
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The importance of good nutrition in the early development of children has been recognized for many decades. 
While it has been generally accepted that a pregnant woman would prioritize the needs of the fetus and 
sacrifice her own nutrient reserves to ensure its optimum development, it is also known that poor nutritional 
conditions before and during pregnancy can induce short-term and lasting changes in the size, composition 
and metabolic responsiveness of the offspring. 

Epidemiological analyses and animal studies have shown that these nutritional influences early in life can 
influence the responsiveness of the body to the nutritional environment much later in life. The nutritional 
well-being of women as they conceive affects not only the development of the fetus but also the genetic 
organization of the future metabolic responsiveness of the child and, later, the adult. This area of epigenetics 
has become one of the fastest growing and most complex areas of biological science.

Women who are overweight when entering pregnancy or who gain excess weight during pregnancy may well 
be establishing an intergenerational amplification of the obesity epidemic. There is no doubt that a mother’s 
nutritional status affects her child as an infant; it also affects that child’s risk of obesity and related chronic 
disease as an adult. 

This important development in the understanding of the intergenerational impact of nutrition leads to new 
policy challenges. The present report raises critical questions for protecting and promoting public health 
through maternal and infant nutrition. The current epidemics of obesity, diabetes and related chronic diseases 
are of increasing concern for national health authorities and for WHO, with international agreement to arrest 
and then reduce the prevalence of obesity and diabetes across the globe. With the establishment of WHO’s 
Commission to End Childhood Obesity, it is particularly timely for the WHO European Region to review current 
practices and promote policies to improve maternal and childhood nutrition across the Region. 

The World Obesity Federation fully supports this initiative and the work of WHO in confronting this important 
public health challenge.

Professor Philip James, Past President
Dr Tim Lobstein, Director of Policy
World Obesity Federation, London, United Kingdom

Foreword  
First steps in tackling 
obesity and chronic disease
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This publication has been developed in three parts, providing: (i) a systematized review of the most recent 
evidence on maternal nutrition, the prevention of obesity and noncommunicable diseases; (ii) a review of 
existing national recommendations for nutrition, physical activity and weight gain during pregnancy in Member 
States of the WHO European Region; and (iii) possible opportunities for actions at national levels on how 
to promote nutrition and diet-related health throughout the life-course, ensure optimal fetal development 
and reduce the impact of morbidity and risk factors attributed to diet-related noncommunicable disease, by 
improving maternal nutritional health.

Part I. Maternal nutrition, prevention of obesity and noncommunicable diseases (NCDs):  
recent evidence
Noncommunicable diseases are the leading cause of death and disability in the WHO European Region. 
Unhealthy diets and physical inactivity are major modifiable risk factors for NCDs and obesity, and effective 
health interventions are urgently required to support behavioural changes in dietary and physical activity 
patterns. Evidence suggests, however, that the propensity to develop NCDs and obesity may be markedly 
influenced during fetal development and infancy, and these factors may in part explain the observed correlation 
between health inequalities and NCDs. If health inequalities in the Region are to be tackled and the burden on 
national health services reduced, the proper emphasis on population-wide measures with specific interventions 
that reach those most in need will require in turn a renewed emphasis on specific public health measures that 
have an universal impact.

This systematized literature review presents the evidence that maternal nutritional status during fetal development and 
infancy influence growth and development by inducing changes in fetal epigenetic programming for the responsiveness 
to environmental factors that affect intergenerational chronic disease susceptibility. Maternal overweight and obesity, 
excessive gestational weight gain, gestational diabetes mellitus and multiple micronutrient deficiencies trigger 
detrimental effects in utero and increase the risk of fetal congenital anomalies and obstetric complications.

These findings highlight the urgent need to reduce levels of obesity and diet-related NCDs, starting with 
strategies to optimize the nutritional status of reproductive-age women. When women enter pregnancy with 
poor eating habits and limited micronutrient reserves they are at risk of excessive gestational weight gain, along 
with gestational diabetes. The evidence suggests that interventions that improve maternal nutritional status 
are among the most effective and sustainable means of achieving positive impacts on health and reducing 
inequalities in health across the next generations. 

The importance of maternal nutrition in the earliest stages of life is clear. There is a need for accepted guidelines 
that can be used internationally to inform best practices and improve maternal nutritional status. These are needed 
to support governments in their efforts to prevent maternal obesity and the associated multiple micronutrient 
deficiencies of pregnancy; reduce the risk of adverse pregnancy outcomes; support appropriate early feeding 
practices; and prevent subsequent development of NCDs.

Part II. Situational analysis of national recommendations for maternal, newborn and infant 
nutrition: results of a survey of national recommendations
During 2014 the WHO Regional Office for Europe survey of national recommendations for nutrition, physical 

Executive summary
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activity and weight gain during pregnancy was sent to the WHO country offices’ national professional officers 
directly involved with nutrition, antenatal and postpartum care in the 53 Member States of the WHO European 
Region. The survey was designed to obtain information about national recommendations concerning nutrition 
and physical activity advice during the preconception period, during pregnancy and provided after birth, during 
lactation, for neonates, during infancy and concerning young children’s nutritional status.

A total of 51 of the 53 Member States in the Region participated in the survey. Responses show that not 
all Member States have fully adopted and incorporated WHO’s existing recommendations (see Table 1). The 
findings also indicate wide variations between Member States in terms of their development of high-quality 
standards for maternal, infant and young child health. 

Table 1. Percentage of WHO European Region Member States with recommendations in place to promote 
maternal and infant nutritional health

RECOMMENDATIONS %

Nutrition 79
- During preconception 55
- During pregnancy 77
- During postpartum and lactation 62
- For at-risk groups 45

Physical activity 36
- During preconception 25
- During pregnancy 34
- Postpartum and during lactation 25
- For at-risk groups 17

Gestational weight gain 68
- Based on pre-pregnancy body mass index 40

Newborn, infant and young child nutrition 79
- Exclusive breastfeeding for the first 6 months 72
- Continued breastfeeding, up to 1 year 36
- Timely introduction of appropriate complementary foods at 6 months 66
- National recommended nutrient intake 60
- Protective maternity legislation 91
- The International Code of Marketing of Breast-milk Substitutes adopted into law 62
- Baby-friendly Hospital Initiative implemented 70
- Integrated Management of Childhood Illness implemented 38

Prevention of obesity and diet-related diseases in primary health care services 
dealing with maternal and infant health

59

Furthermore, the data suggest gaps between policy recommendations and their effective implementation. This 
may be attributed to a range of barriers, such as: overstretched health care professionals; inadequate resources; 
lack of consistency in information provided within different health services; inadequate training of health 
care professionals; and lack of consistency between national recommendations from health providers and 
information provided from other sources. Hence, the majority of Member States requested support from the 
WHO Regional Office for Europe on how best to support maternal, infant and young child nutritional health. 

Based on the results of the survey, four priorities were identified, including the need to:
•   develop and regularly update recommendations for national use, based on the latest scientific 

evidence and harmonized with the WHO recommendations, promoting a life-course, health-in-all-policies, 
intersectoral and human rights-based approach; 



xiv 

•   reduce health inequalities throughout the Region through improved maternal and infant 
nutritional status, including improving the policies implemented nationally as well as the consistency of 
advice which women and families receive from health services (and other sources);

•   ensure capacity-building for health professionals dealing with maternal and young child health (including 
nutrition and physical activity) as a continuing process; and

•   support Member States’ requests for action on how to improve maternal health most effectively through 
measures which improve dietary and physical activity patterns. 

Part III. Opportunities for action on maternal, newborn and infant nutritional health in the 
context of Health 2020
Commitments have been made by national governments to reduce health inequalities and improve maternal, 
infant and young child health. These commitments will only be realized through investment in cost-effective 
and sustainable health promotion measures at the start of the life-course. This includes a range of intersectoral 
changes, which help to reduce health inequalities and include comprehensive social and economic, as well as 
health and nutrition policies and services, while ensuring equivalent access to support and advice across the 
socioeconomic spectrum and embedding these policies within national health services. 

Part III is based on the results of the survey of national recommendations for nutrition, physical activity and 
weight gain during pregnancy carried out by the WHO Regional Office for Europe. It describes possible 
opportunities for consideration at national level on how to ensure optimum fetal development with reduced 
maternal morbidity and lower risk factors attributed to poor diet and physical inactivity. 
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NCDs are the leading cause of death and disability within the WHO European Region and worldwide, with 
prevalence reaching epidemic levels [1]. Obesity, unhealthy diets and physical inactivity are major modifiable 
risk factors for NCDs and the need for public health interventions to tackle these is being increasingly 
recognized [1–5]. 

Recent epidemiological and experimental studies suggest that the propensity to obesity and diet-related 
NCDs may be programmed during fetal development and early infancy, and that this susceptibility is partially 
determined by maternal nutritional status before and during pregnancy [6–9]. Epigenetics is the study of 
modified gene function, which cannot be explained by altered nucleotide sequence alone. Modifications 
of metabolic gene expression include short-term histone methylation, acetylation, phosphorylation, 
ubiquitination and longer-term DNA silencing as a result of DNA methylation [8,10,11]. Epigenetic changes 
respond to in-utero environmental conditions and can induce permanent alterations to the metabolic 
system’s structure and function [11–15], and thereby increase susceptibility to chronic diseases [11,16,17]. 
Changes in gene expression, which are induced by suboptimal maternal nutrition, are referred to as 
nutritional epigenetic changes. Suboptimal maternal nutrition – especially during embryogenesis, at which 
point extensive epigenetic reprogramming takes place [13] – plays a key role in nutritional epigenetic changes 
[17–20]. The molecular mechanisms by which in-utero nutritional status affects metabolic programming are 
emerging [6,8,21–26] and may have implications for policy and the need to consider a life-course approach1 
to preventing obesity and diet-related NCDs [8,26–32].

The main purpose of Part I of this report is to give the results of a systematized literature review2 that 
explores, documents and summarizes the available epidemiological and experimental evidence on how 
maternal nutritional status before and during pregnancy affects the pathogenesis of obesity and diet-related 
NCDs in adult offspring, along with a brief discussion of the implications for social and health policies and 
services.

1  A life-course approach does not simply involve taking a longitudinal perspective; it is based on the recognition that adult health and illness 
are rooted in health and experiences in previous stages of the life-course. It starts by addressing maternal nutritional status and health before 
and during gestation and continues with appropriate newborn, infant and young child feeding practices, including promotion, protection and 
support of breastfeeding. Actions to encourage healthy diets continue throughout childhood, adolescence, adulthood, and ageing.  
The approach reflects economic, social, environmental, biomedical and other relevant factors that influence health.

2  A systematized review attempts to include elements of a systematic review process, while coming short of a full systematic review.  
A systematized review is typically narrative, exploring what is known together with the uncertainties around the findings [33].

Introduction to Part I

1



  3

Methods

2

2.1 Search strategy

Relevant publications were identified through a series of electronic searches carried out on the databases 
PubMed and GIFT. References cited in the reviewed articles were also searched manually to yield additional 
relevant publications. Published and unpublished grey literature was also reviewed for a better understanding of 
the current guidelines and recommendations related to maternal health.

2.2 Eligibility criteria

The inclusion criteria included relevant peer-reviewed scientific articles. No restrictions were imposed for 
particular populations, species, countries or study designs. After initial reviewing, articles published between 
January 2010 and June 2014 were included in the review. Systematic literature reviews published between 
June 2014 and July 2015 were also included. The exclusion criteria included (i) insufficient detail provided on 
the methods applied in the original research; (ii) inappropriate sample size for the study population; and (iii) 
publication in a language other than English, German or Spanish.

2.3 Search terms

Various combinations were used which included keywords denoting the influence of maternal, preconceptual 
and gestational nutrition on metabolic programming or offspring risk of developing obesity and NCDs. The 
databases were searched using the following key words: [matern* OR pre-pregnan* OR preconception* OR 
perinatal OR prenatal OR gestation* OR foetal OR fetal] AND [environment* OR nutrition OR diet OR nutrient* 
OR calorie* OR fat OR protein* OR carbohydrate* OR sugar OR fibre OR trans fat OR micronutrient* OR 
vitamin* OR minerals OR antioxidants] AND [diabetes OR weight gain OR weight loss] AND [programming OR 
metabolic memor*] AND [risk factor* OR offspring* OR neonate OR infant* OR noncommunicable disease* OR 
diabetes mellitus OR cardiovascular disease* OR metabolic syndrome OR cancer OR osteoporosis OR respiratory 
disease* OR renal disease* OR obes* OR overweight] AND [epigenetic*].

Chapter 3 presents the findings from the systematized literature review [33].



4 

Results

3

3.1 Nutritional programming and intergenerational effects

The majority of published studies addressing metabolic programming of diet-related NCDs, and the underlying 
mechanisms, have focused on undernutrition.3 Maternal low-protein intake and nutrient restrictions are associated 
with the nutritional epigenetic programming of obesity [9,12,23–25,27,36–47]. However, the global obesity and 
NCD epidemics, together with the intergenerational characteristics and public health implications, have prompted 
a number of epigenetic studies to investigate the impact of maternal overnutrition4 and obesity [7,30,16,47]. 

A study by Cooper et al. [10] on the effects of nutritional differences in umbilical cord blood DNA provides 
evidence of the importance of periconceptual micronutrient status in human epigenetics. The alterations in gene 
expression may be gender specific and affected by further lifelong nutritional conditions [10,16]. Moreover, 
epigenetic changes contribute to an intergenerational effect of programmed obesity and clustering of metabolic 
risk factors through mother–offspring inheritance, independent of additional environmental insults [48]. 

Experimental animal studies and observational studies in humans suggest that epigenetic changes induced 
by maternal nutritional status have a potential programming role. The means by which suboptimal fetal 
nutrition may programme obesity susceptibility and NCD pathogenesis by epigenetic mechanisms is a topic of 
considerable interest [10,16,49]. However, to what extent epigenetics affect the early programming of NCDs 
is not yet clear [21,22,50] and the identification of specific epigenetic markers may offer an effective tool for 
targeting the processes involved in long-term susceptibility to chronic diseases [7,11,21,22,49]. 

3.1.1 Developmental origins of health and disease

The hypothesis that adult-onset NCDs have their origins in the early stages of human growth was proposed by 
Hales and Barker [51] and is known as the “developmental origins of health and disease” hypothesis. Through 
numerous trials across a number of species (including primate, sheep, pig, guinea pig, mouse and rat), animal 
models demonstrated a causal relationship between early suboptimal nutrition and later metabolic risk factors.
However, the mechanisms involved are still emerging [7,8,21–24].

3  Undernutrition can be defined as a poor anthropometric status, which is a consequence of inadequate food intake and frequent infection, often 
leading to deficiencies in nutrient reserves, body compositional changes as well as deficiencies in macro- and micronutrients [34,35].

4 Overnutrition is a consequence of excess intake of energy leading to overweight and obesity [34].
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In-utero nutritional deprivation or excess can lead to fetal adaptations of the metabolic pathways critical 
for tissue function and survival in a postnatal environment [18,24,25,30]. When early fetal undernutrition is 
combined with postnatal nutritional abundance, the response to intrauterine suboptimal nutrition may be 
irreversible and consist of partial resetting of the metabolic homeostasis and endocrine systems, as well as 
down-regulation of growth (the so-called thrifty genotype) [12,23,30,52]. The increased long-term vulnerability 
to an obesogenic environment may induce a pathological response (Fig. 3.1) [7,23,30,42,47,53–57]. The 
mismatch between pre- and postnatal nutritional environments may partly determine the characteristics and 
severity of the programmed response and susceptibility to preventable NCDs [8,12,17,18,24,25,54]. 

Several experimental studies in animals and observational studies in humans have found a U-shaped relationship 
between maternal dietary intake and phenotypic adaptations in the offspring [12,15,18,23,42,52]. They show 
that both in-utero nutrient deprivation and excess alter normal growth patterns and result in an increased risk 
of obesity, type II diabetes mellitus (T2DM), and metabolic disorders in offspring [12,15,18,23,42,52]. 

An association between poor fetal growth, early accelerated postnatal so-called catch-up growth in offspring 
and later development of NCDs has been found in several human studies [6,9,29,58]. Such NCDs include 
obesity [7,11,52,59], metabolic dysfunction [18,24,52,59], insulin sensitivity [12,52,59], T2DM [11,23,59], 
cardiovascular disorders [7,11,24,60] and renal disorders [49, 55]. The imbalance between pre- and postnatal 
nutritional environments may accelerate abnormal postnatal growth and the associated increased risk of obesity 
and NCDs [7,52]. Similarly, it has been suggested that the obesity epidemic observed in many developing 
countries may be a result of poor in-utero nutrition, combined with subsequent exposure to obesogenic 
environments [7,8].

3.2 Maternal nutritional status before and during pregnancy

The fetus is dependent on the range of micronutrients circulating in the mother’s blood supply for optimal 
development [28,47,61]. This is the time when early cell division is occurring in the embryo and the appropriate 
trajectory of fetal cell division and fetal growth is being established. The maternal–fetal interface (the placenta) 
plays a crucial role in growth, proliferation and differentiation of cells and its size is influenced by changes in 
the nutritional environment at different stages of gestation [22,62]. Both animal and human studies support the 
suggestion that the timing of the nutritional insult plays a pivotal role [9,12,14,20,43,52]. The pre- and early 
postnatal phases are the periods during which changes to nutritional status may have the most detrimental 
impact [7,8,15,20,63]. Furthermore, a large evidence base confirms that direct effects of maternal nutritional 
status on offspring adult health can occur [12,23–25,42,51], if birth weight and intrauterine growth restriction 
are assumed as proxy indicators for maternal nutrient supply [15,28,61]. 

There is a strong association between low birth weight and intrauterine growth restriction, and later: insulin 
metabolism; T2DM; central adiposity; abnormal lipid metabolism; obesity; hypertension; cardiovascular diseases 
(CVD); increased risk of death from ischaemic heart disease; and renal disease [12,18,23,24,28,52,55,59,62]. 
The relationship between poor early growth and the development of T2DM is robust in a wide range of 
populations and in many ethnic groups but it is unclear whether the ethnic differences in genetics are involved, 
or rather their current or previous nutritional state [18]. In some populations there is a correlation between 
decreasing incidence of adult T2DM and their corresponding increases in birth weight, although only until an 
optimum birth weight is reached and not beyond [23,62]. 

However, several studies suggest that using low birth weight and intrauterine growth restriction as surrogates 
for poor early nutrition may be inappropriate [6,8,10,12,23,30]. Evidence suggests that programming may 
be induced by even mild or moderate intrauterine poor nutrition and may confer an increased risk of NCDs, 
without neonates exhibiting birth weights below or above what is considered to be normal [23,30,35]. Indeed, 
birth weight alone is probably a poor indicator of optimum development [9,59]; birth weight appears to be a 
predictor of fat-free mass rather than fat mass and thus warrants further investigation, as the organ proportions 
of lean tissue achieved by the end of pregnancy may also be important [64,65].
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Extensive epidemiological research suggests that suboptimal maternal nutrition may be playing a key role in the 
global obesity and NCD epidemics, through its intergenerational effects [7,12,14,18,27,28,47]. Targeted studies 
are needed in order to investigate the effects of both pre-pregnancy and gestational suboptimal nutrition 
on the offspring’s subsequent susceptibility to obesity and NCDs. It is especially important to determine fetal 
development specific to the timing of the insult in different ethnic groups and across the sexes, in order to 
identify feasible interventions to reduce the impact of adverse fetal programming [7,8,14,27,59,65–67]. 

More information on undernutrition can be found in the annexes to this report (see in particular Annex 1). 

3.2.1 Overweight, obesity and co-morbidities

In the WHO European Region, overweight and obesity are responsible for up to 20% of mortality and for around 
10% of the total disease burden, which between 1990 and 2010 increased by two fifths, especially in women of 
reproductive age [68,69]. The prevalence of obesity is rising, and rising fastest in low socioeconomic groups. The 
countries with higher income inequality have higher levels of obesity, and a strong relationship exists between obesity 
and low socioeconomic status, especially in women of reproductive age [69]. There is an increasing association with 
deprivation as obesity classification increases. Heslehurst et al. [70] found that, compared with non-overweight 
women, the risk of residing in areas of greatest deprivation for obese women with body mass index (BMI) 30.0–34.9 
increased approximately twofold and for obese women with BMI >50 approximately fivefold [70]. 

As the number of overweight and obese women entering pregnancy has increased [70–72], pregnancy-related 
complications are seen as important women’s health issues [43,44,73,74]. Maternal obesity before and 
after conception increases the risk of a wide range of pregnancy-related complications [32]. Pre-pregnancy 
overweight and obesity are associated with impaired fertility, risk of preterm birth, co-morbidities and mortality 
[73]. It is also associated with an increased risk of gestational hypertension and diabetes [14,67], which 
are strongly correlated with large-for-gestational-age infants (macrosomia)5 [68,73,75] and can alter the 
offspring’s glucose and lipid metabolism [18,30,43,44,75] and induce hypertension [44]. Investigations show an 
association between pre-pregnancy BMI and the offspring’s increased risk of: abdominal or generalized obesity 
across infancy and childhood, into adolescence and adulthood [44,76–79]; related metabolic disorders [18,80]; 
and asthma in predisposed children [81].

In a rodent model, Zambrano et al. [75] found evidence that some harmful programming effects may be 
partially reversible through dietary interventions to improve maternal weight before pregnancy. On the other 
hand, among non-overweight women, Diouf et al. [82] established that preconception weight loss is positively 
associated with giving birth to small-for-gestational-age infants. 

Epidemiological studies in humans suggest that obesity during pregnancy is associated with pregnancy-related 
complications [32], including: gestational hypertension; pre-eclampsia; gestational diabetes mellitus  
(GDM) [83,84]; postpartum haemorrhage and oxidative stress [83]; low birth weight [74]; as well as  
large-for-gestational-age infants (macrosomia) [68,74,75]; a higher incidence of congenital anomalies [14,44]; 
and increased risk of the offspring developing adult obesity [32,43,44,81,85], metabolic complications [25,43], 
and possibly asthma [14]. In addition, a large case-control study suggests that obesity (BMI ≥30) before and 
during pregnancy may be related to risk of the offspring developing type I diabetes mellitus [86]. 

A number of experimental animal studies show that obesity during pregnancy promotes insulin resistance, 
impaired glucose tolerance, endothelial cell dysfunction, hypertension, hyperphagia and increased adiposity 
in offspring [43,47], which extends into adulthood [64]. Increased adiposity, glucose intolerance and altered 
appetite regulation are observed in the offspring with even mild maternal overeating [30]. Higher insulin 
levels, lactational failure, neonatal infection and maternal care practices are also proposed to negatively affect 
the offspring’s energy balance and propensity to adiposity [30], implying that factors soon after giving birth can 
also modify epigenetic programming. One study in rodents found that the inflammation and oxidative stress 

5  Macrosomia is birth weight > 4000g, regardless of the fetal gestational age and is associated with adverse programming effects [32,43]. 
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induced by maternal obesity (and/or a western diet)6 played a central role in the development of obesity in the 
offspring. A reduction in the offspring’s obesity levels was observed following the administration of antioxidants 
to restore oxidative balance [88].

3.2.2 Weight gain during pregnancy

Although adverse effects are associated with both high and low gestational weight gain (GWG), there is no WHO 
guidance at global or European levels, nor any consensus on the amount of weight an obese pregnant woman 
should gain [45,89,90]. Moreover, in many European countries, weight gain during pregnancy is not always 
routinely monitored [44,90–92], despite several studies that suggest that pregnancy-related complications are 
more likely to occur in obese women who gain excess weight during pregnancy [82,84]. The likelihood of adult 
obesity developing in their offspring increases by eight percent with every kilogram of maternal GWG [93]. 

Excessive gestational weight gain7 (EGWG) is associated with multiple maternal and offspring short- and long-term 
complications [28,76,94], including: maternal postpartum excess weight retention with a 2–3 times higher risk 
of subsequent obesity; neonatal hypoglycaemia; GDM [35,44,45,76,95]; and both small-for-gestational-age 
infants and macrosomic infants [17,23,45,96]. 

A prospective cohort study in the United Kingdom demonstrated that GWG above the revised Institute of 
Medicine (IoM) of the US National Academy of Sciences recommendations [97] is associated with increased 
adiposity and CVD risk factors in offspring [76]. Fraser et al. suggest that the timing of GWG is important, 
so that GWG from week 0 to week 14 was associated with an incremental increase in offspring adiposity, 
whereas GWG between week 14 and week 36 was associated with increased adiposity only when weight gain 
exceeded 500g/week [76]. Interestingly, CVD risk increased in association with increasing GWG between week 
14 and week 36 [76]. Cohort and observational studies in obese women suggest that a GWG even lower than 
recommended by the IoM [97] can have positive effects on pregnancy outcomes [43,44,98,99]. However, these 
results should be interpreted with caution and the potential long-term adverse outcomes of very low GWG in 
obese women still remain to be investigated [99].

A systematic review and meta-analysis suggest that dietary intervention during pregnancy is safe and potentially 
cost-effective in limiting GWG, improving maternal and child health and reducing the risk of GDM, gestational 
hypertension, pre-eclampsia, preterm birth [100], intrauterine death [101] and metabolic disorders [102,103]. 
Another study argues that any adverse effects were limited to a few cases of extreme weight reduction or 
highly controversial forms of dieting [101]. 

Evidence suggests that behavioural change programmes (dietary and/or physical activity) can prevent EGWG  
[102–111]. Sixteen behavioural techniques described by Gardner et al. [111] were used in 11 different 
interventions. The most commonly used counselling techniques included: encouraging expectant mothers to 
monitor their own behaviour (eight trials); providing skilled feedback to the expectant mother on her performance 
(six trials); and helping her to set her own behavioural change goals (five trials) [111]. However, some interventions 
were effective and some were ineffective in limiting EGWG, so as yet no clear patterns have emerged relating to 
which approaches can be recommended as good practice. The behavioural change techniques that were effective 
in limiting EGWG included: mothers receiving information on the consequences of different maternal behaviours; 
provision of instructions on where and when to change behaviour; goal-setting for both behavioural change and 
GWG outcome; regular review of goals and self-monitoring; help to identify barriers to facilitate problem-solving; 
rewarding successful behaviour; and/or giving skilled feedback and motivational counselling [111].

3.2.3 GDM

The risk of developing GDM (one of the most common obesity-related pregnancy complications) increases 
significantly with increases in pre-pregnancy BMI [44,112–115]. Compared with non-overweight women, the 

6 The “western” dietary profile refers to an increased intake of energy-dense foods that are high in fat, sugar, refined grains and salt [87]. 
7 To gain more weight during pregnancy than what is recommended.
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risk of GDM in overweight women (BMI 25.0–29.9) increased more than twofold and in obese women (BMI 
30.0–34.9) and severely obese women (BMI 35.0–39.9), approximately 3.5- and 8.5-fold, respectively [94,112]. 
The presence of GDM increases the risk of either restricted or excess fetal growth (macrosomia), fetal adiposity 
[18,43,67,98,116], predisposition to obesity throughout life [117], impaired glucose tolerance, T2DM, and 
metabolic disorders [8,14,18,24,67,94,118] in the infant. The risk of macrosomia decreases with improved 
glycaemic control in women with GDM [7], although follow-up studies suggest no long-term positive effect on 
the offspring’s BMI at around six to nine years of age [119]. 

A cohort study showed that women with GDM had 5.5 times higher risk of delivering macrosomic infants than 
non-diabetic, non-glycosuric mothers [120]. An association appears to exist between GDM and maternal BMI, 
where offspring are at increased risk of developing central or general adiposity [115]. Moreover, more recent 
randomized controlled trials suggest a causal link between mothers’ poor glycaemic control and the birth of 
macrosomic infants (with increased adiposity) [44]. 

However, the degree to which childhood obesity is influenced by in-utero exposure to GDM is unknown [116]. 
The “Exploring perinatal outcomes among children” study (cited in Crume et al. [116]) suggests that exposure 
to maternal GDM increases the risk of offspring developing adult obesity through an altered growth trajectory 
in children aged over 26 months, and that increased growth velocity of BMI in late childhood may, in part, be 
mediated by in-utero overnutrition (together with a genetic predisposition) [116]. Hunt et al. [67] demonstrated 
that the presence of GDM in different populations results in different complications. For example, the incidence 
of GDM is higher in black obese women compared with white obese women in the United States of America. 
Moreover, the negative outcomes start at lower BMI levels for black women (BMI >28) compared with white 
women (BMI >34) [67].

Studies suggest that appropriate management of GDM and obesity during pregnancy can significantly improve 
maternal health and the short- and long-term health of offspring [29,96,121]. Although no robust conclusions 
can be drawn, several trials suggest that diets high in unprocessed whole grains, fruits, vegetables and pulses – 
in combination with regular physical activity – are appropriate for reducing the risk of GDM and related adverse 
outcomes in obese pregnant women [32,100].

3.2.4 Excess energy intake during pregnancy

Animal studies suggest that, independent of maternal obesity, a high-fat diet and excess energy intake during 
pregnancy can adversely affect placental structure and/or function and may permanently alter offspring 
physiology [30] to promote adiposity, adult hyperinsulinaemia, hyperleptinaemia, and increase the risk of T2DM 
and CVD [15,18,23,30,46,47,53]. It is unclear if this increased risk is caused by excessive intake of energy or 
specific macronutrients (fats, protein and/or carbohydrates) [18,23], or possibly combined energy excess, along 
with macronutrient and micronutrient imbalances [19,42].

Evidence suggests that programming of taste preferences may occur in utero [30,43,47]: in animal models, 
offspring show a preference for high-fat, sugary and salty foods if an experimental so-called junk-food8 [25] or 
high-fat diet [30] forms the basis of the maternal diet. Offspring hyperphagia is associated with maternal diets 
high in sugar but not high in fat or low in carbohydrates [43]. Results from a human trial suggest that exposure 
to foods or beverages high in sugar content in early gestation in overweight/obese women may independently 
increase the risk of macrosomia [31]. Another study suggests that a combination of pre-pregnancy  
overweight/obesity and a gestational junk-food diet may also increase the risk of macrosomia [122].

3.2.5 Low intake of omega fatty acids during pregnancy

Since the 1960s, the intake of n-3 fatty acids has decreased while n-6 fatty acids have increased [46]. 
Experimental studies in animals suggest that n-3 fatty acids reduce the risk of macrosomia by lowering 
hyperlipidemia levels and restoring antioxidant status and immune function [94]. Beneficial effects of n-3 fatty 

8 Junk-food comprises foods that are both energy dense and micronutrient poor [122].
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acids in humans have also been observed in relation to: pre-eclampsia; placental weight; cognitive development 
of offspring; and promotion of linear growth up to 18 months of age in offspring of primigravida women 
[17,123]. 

Conversely, a high intake of n-6 fatty acids has, in animal studies, been associated with adverse effects on 
appetite regulation and energy metabolism in offspring [46]. However, any influence of dietary fatty acid intake 
during pregnancy on the risk of NCDs in humans remains to be determined [46,123,124].

3.2.6 Maternal obesity combined with multiple micronutrient deficiency

It may seem paradoxical, but pregnant women who are obese (with overnutrition from excess energy intake) 
may simultaneously have multiple nutrient deficiencies (with undernutrition from intake of micronutrient-poor 
foods) [125,126]. Micronutrient deficiency and overweight or obesity are likely to overlap, and this conjunction 
may exacerbate the rise in transgenerational NCDs. The hazards of a combination of obesity together with 
multiple micronutrient deficiency may lead to serious long-term health and societal consequences, through 
transgenerational transmission [125,126]. Annex 2 describes maternal micronutrient deficiency in more detail.

Iron deficiency leads to anaemias, including iron-deficiency anaemia,9 and can have serious consequences for 
both mothers and infants [61,127–132]. One of the most prevalent causes of anaemia is iron deficiency, which 
may be combined with deficiencies of folate, vitamin B12, riboflavin and/or vitamin A [127]. Anaemia during 
preconception and early gestation is associated with impaired fetal development, preterm delivery and low birth 
weight [128–130]. Systemic iron deficiency and hypoferremia are observed more in obese women compared 
with women of healthy body weight [133]. 

Delayed umbilical cord clamping until at least one minute after birth (or after cessation of cord pulsation) can 
help prevent iron deficiency in neonates [131,132]. Neonates who undergo late umbilical cord clamping have 
significantly higher levels of haemoglobin compared with neonates who undergo umbilical cord clamping too 
early, and their ferritin levels remain higher until six months of age [131,132].

Folate and other B vitamins10 play an important role in the regulation of energy metabolism, help to 
alleviate insulin resistance and are essential for human growth, including nerve and brain development. Folate 
deficiency is associated with anaemia and neural tube defects (NTDs), intrauterine growth restriction and other 
fetal malformations, preterm delivery and low birth weight. NTDs are among the most common congenital 
anomalies contributing to infant mortality and serious disability [17, 127,134,135]. Studies demonstrate that 
periconceptual folic acid supplementation can prevent 46% of NTDs [135]. Folic acid and vitamin B12 play a 
key part in the generation of the carbon pool in metabolism and this pool is crucial for cellular growth and de 
novo nucleotide synthesis.

Folate deficiency has also been suggested as a risk factor for CVD [136]. Folate and other B vitamins 
are involved in homocysteine and bone turnover, and it is suggested that homocysteine may promote 
atherosclerosis (fatty deposits in blood vessels) by damaging the lining of arteries and promoting blood clots. 
However, a causal link has not yet been established [136]. Homocysteine levels are influenced by both genetic 
and dietary folic acid, vitamins B6 and B12 and higher circulating vitamin concentrations relate to lower 
concentrations of homocysteine [136]. 

Obese pregnant women are at increased risk of vitamin D deficiency compared with women with healthy body 
weight. Obesity reduces the bioavailability of vitamin D and, in one study, over half of the obese women were 
vitamin D deficient. It is also suggested that adipose tissue has its own requirements for Vitamin D (a fat-soluble 
vitamin) and in pregnancy vitamin D is drawn from maternal reserves [137]. The higher the maternal adipose 
tissues stores, the greater the vitamin D requirements seem to be. 

9  A haemoglobin level of <110g/L.
10 Thiamine (B1), riboflavin (B2), niacin (B3), pantothenic acid (B5), pyridoxine (B6), biotin (B7), folic acid or folate (B9), and cobalamin (B12).
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Maternal vitamin D status helps regulate fetal skeletal development, and deficiency may affect the offspring’s 
bone trajectory and result in long-term bone disorders, such as osteoporosis [138], irrespective of the offspring’s 
postnatal nutritional status [55]. However, results from one birth cohort demonstrated no effect on bone mass 
at 20 years of age where supplements were given to preterm infants just after birth [139]. Vitamin D deficiency 
is also associated with pre-eclampsia, preterm birth, and small-for-gestational-age babies [138,140,141]. 

It is unlikely that just one deficiency exists in isolation. A range of multiple micronutrient deficiencies may 
coexist in the obese, especially in those of low socioeconomic status [125] (Annex 3). The causes of most 
micronutrient deficiencies during pregnancy and obesity may be similar in most cases; that is, with poor diets 
and reduced intakes and/or absorption of several micronutrients, in combination with an increased demand 
for and sequestration of fat-soluble vitamins by excess adipose tissue. A range of studies showed that the 
higher the BMI, the greater may be the risk of the presence of multiple micronutrient deficiencies [142,143], 
including: iron, folate, iodine, zinc and vitamins A, β-carotene, B12, C and D. Brain development and growth 
is particularly vulnerable during early pregnancy to low intakes of folate and iodine, and can be harmed by 
excessive vitamin A intake, and alcohol.
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Although the underlying biological mechanisms leading to offspring obesity and NCDs are not yet well 
understood, the evidence indicates that important developmental windows occur during the pre- and neonatal 
periods of life (the first 1000 days). Maternal nutrition appears critical to the offspring’s susceptibility to obesity 
and diet-related NCDs. The evidence suggests that nutritional insults during pregnancy induce fetal adaptations, 
presumably to improve immediate and longer-term survival. These adaptations in fetal development 
may become irreversible through metabolic programming and epigenetic mechanisms. While studies of 
undernourishment in pregnancy indicate a raised risk of abdominal obesity, diabetes and CVD in the offspring, 
increasing evidence, as discussed earlier, indicates that obesity (and its co-morbidities) during pregnancy 
increases the risk of transgenerational transmission, which may further contribute to the growing obesity and 
NCD epidemics. 

Parental obesity has long been identified as a strong risk factor for transgenerational obesity. A 2009 survey 
of children in Scotland [144,145] found that children of parents with normal body weight showed weight 
distributions very similar to those found among children two decades earlier (21% of children overweight 
or obese compared with 15% in the 1980s), while the children of obese parents showed much higher levels 
(44% overweight or obese), especially the children (57% obese) of morbidly obese parents [146]. Both genetic 
predisposition and home environments (especially family eating behaviour and dietary patterns) may partly 
explain these strong transgenerational associations [147]. 

Malnutrition (both maternal and paternal) – that is, overlapping overnutrition from excess energy intake and 
undernutrition from lack of micronutrients – is an increasing public health concern with serious consequences 
for society. In particular, obese women of reproductive age in low socioeconomic groups are at risk. This in 
turn increases the risk of health inequities, which are liable to be transferred from generation to generation 
[148]. Pre-pregnancy, pregnancy, infancy and early childhood are all critical periods for interventions to prevent 
inequalities associated with the presence of overlapping obesity and micronutrient deficiencies. National 
authorities therefore need to implement appropriate strategies, tailored to meet the needs of vulnerable groups. 
Obesity with overlapping micronutrient deficiencies costs national authorities billions every year, through illness, 
sick days and lost productivity [149]. Given the increase in maternal obesity, pregnancy can be considered 
an appropriate time to target health-related behavioural changes in diet and physical activity. Strategies are 
therefore urgently recommended to reduce the prevalence of maternal obesity and coexisting micronutrient 
deficiencies across the social gradient.

Discussion and 
implications for public 
health policy

4



  13

While the attention given to reducing undernutrition and low birth weight has resulted in considerable success 
worldwide, the rise in maternal overweight combined with multiple micronutrient deficiencies raises a range 
of new health problems for maternal and infant health services. Although more investigation is needed, 
the evidence suggests that public health and nutrition interventions designed to empower adults (especially 
women) of reproductive age, along with societal policy-making can result in transgenerational health benefits 
combined with a reduction in health inequalities.

Focused public health measures are required to improve women’s nutritional status during the preconception 
and postpartum periods. Authorities should consider national approaches to ensure the best protection 
policies11  with supportive environments12 to facilitate healthy eating patterns and physical activity among 
future parents – especially for those most at risk of the combined problem of over- and undernutrition that 
comes from inappropriate diets and little or no exercise: major environmental changes are needed to help 
them to make healthy dietary and activity choices easily. National guidelines (in all local languages) are essential 
to ensure consistent information is readily available and understandable on a population basis. However, 
governments also need to support this through their actions and not to consider this simply the responsibility of 
the individual. For example, societal and other policies should become a priority, as well as prenatal strategies 
designed to empower women to start pregnancy at a healthy body weight by eating a healthy diet and being 
physically active. 

Recognizing that many pregnancies are unintended [168], public health policies and primary health care 
services have a key role in supporting and empowering overweight or obese pregnant women to prevent 
them from EGWG. However, before this happens there is a need for clear national policies on weight control 
and the avoidance of EGWG [90,92], which involves ensuring better services are available for women prior 
to pregnancy, including monitoring weight gain, diet and physical activity advice, establishing support for 
women in achieving and maintaining a healthy body weight during and after pregnancy. Effective partnerships 
between maternal, public health and social services to manage diet, physical activity and weight throughout 
the reproductive cycle are essential, with great emphasis required on returning women to their pre-pregnancy 
weight during the first year after pregnancy. These partnerships can be achieved through leadership from 
ministries of health, alongside other governmental authorities.

Moreover, primary health care professionals should be trained to better anticipate pregnancy in young women, 
and to help those who become pregnant to manage their obesity, GWG and GDM through appropriate dietary 
advice and physical activity interventions [169]. This is likely to prove cost-effective by limiting the immediate 
pregnancy-related health complications [170–173], as well as by making a significant contribution to the  
long-term reduction of obesity and NCDs in the population. 

Evidence on the importance of preconception nutritional status indicates a pressing need to ensure adequate 
and optimum nutritional intakes for all teenagers and women of reproductive age, especially those in lower 
socioeconomic groups. Waiting until a woman realizes she is pregnant is too late: she needs to be in good 
nutritional health already, and appropriate body weight should be promoted through a variety of public health 
measures. Moreover, attention needs to be placed on the importance of healthy food and meals with an 
optimum nutritional content, to prevent both under- and overnutrition. Services that tackle obesity and NCD 
prevention need to be integrated with those that tackle micronutrient deficiency. Other important strategies 
include: early feeding practices, with controls on nursery provision of appropriate food and play time;  
school-based food and nutrition programmes; interventions to adjust the national price and availability of 
healthy foods in everyday life; and the prevention of marketing strategies which undermine the consumption of 
healthy diets. Multisectoral interventions implemented simultaneously are likely to prove cost-effective in terms 
of long-term health outcomes. 

11  For example: paid maternity leave [150,151], adhering to the International Code of Marketing of Breast-milk Substitutes [152–155], food access 
and availability (e.g. pricing policies [156–163]), food composition and labelling regulations [164].

12  For example: training of primary health care professionals to ensure consistent information is given to families and those providing food and 
developing physical activity facilities within communities [165]; maternity services and facilities, such as the Baby-friendly Hospital Initiative (BFHI) 
[166]; and food services within public institutions, which can ensure that nutrition standards are implemented in early childhood education 
services, schools and maternity services [167].
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4.1 Limitations

It is acknowledged that there are several limitations to this review. Firstly, NCDs evolve and become evident over 
many years and the risk of bias due to confounding factors is therefore appreciable in the existing evidence 
base [49]. The magnitude of the effects of specific nutrients and their complex interactions involved in the 
epigenetic programming of NCDs and the specific underlying cellular and molecular mechanisms require 
additional analyses and longitudinal investigation [13,21,30,49,52]. Epidemiological findings have been 
criticized for being correlational, rather than showing true causation [52], with concepts mainly originating from 
animal models. Without the ideal data on interventions among human populations, the evidence should be 
interpreted with caution, but recognizing that the failure to act may in itself carry a heavy penalty [23,49]. 

In addition, women who enter pregnancy overweight or obese will often remain so throughout pregnancy, 
with an increased risk of glucose intolerance during gestation. Therefore, it is difficult to separate the impact 
of exposure to preconceptual obesity versus exposure during any other subsequent stage of pregnancy, or 
the impact of different degrees of GWG. To date, few studies have investigated the stage-specific effects 
of maternal obesity during pregnancy [43]. Moreover, the effects of maternal obesity cannot be adequately 
separated from the oversupply of specific nutrients as part of the energy imbalance during pregnancy in 
most studies; animal models generally employ obesogenic diets (high in fat and carbohydrate or high in fat 
alone) throughout pregnancy, to maintain excess weight gain [14]. As discussed previously, macro- and/or 
micronutrient imbalances may have additional negative effects on pregnancy-related outcomes independent of 
maternal obesity and thereby potentially confound the results of studies on the effects of maternal obesity or 
GWG [14,17,18,23,31,46,53,102,174]. 

Also, the assessment of dietary intake during pregnancy is often limited to a single survey at a single point 
in time [175,176]. Such surveys cannot assess the effects of the timing of a nutritional insult. Additional, 
large-scale, sufficiently powered, controlled trials and follow-up studies are therefore needed, which employ 
appropriate biomarkers for metabolic programming to provide – where possible – a focus on potential markers 
of long-term effects throughout the entire human life-course [31].

Furthermore, the overlapping contributions from familial behaviour, genetics and gestational obesity in 
determining the risk of obesity in offspring, together with the difficulty in designing experimental models to 
differentiate their separate effects, means that it is not yet possible to quantify the benefits for the offspring 
of interventions which focus on managing maternal weight and weight gain during pregnancy. Controlled 
intervention studies of sufficient size to test the effect of managing weight during pregnancy are in their early 
stages, with few outcomes currently available. However, two studies of over 5000 overweight or obese women 
in Australia and the United Kingdom found a lower incidence of high birth weight among those infants born to 
women who had been given lifestyle counselling during pregnancy, compared with standard care [177–179]. 

Finally, it is important to acknowledge the limitations in relation to the type of review, selected electronic 
databases and the short search inclusion period. 
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NCDs are the leading cause of death and disability worldwide, with prevalence rates at epidemic levels [1]. Of 
the six WHO regions, the European Region suffers most from NCDs, which account for approximately 86% of 
its premature deaths and 77% of its disease burden [180]. Unhealthy diets and physical inactivity are major 
modifiable risk factors for NCDs and obesity, and the need for public health interventions to tackle these is 
increasingly recognized [1,2–5,149].

Evidence suggests that susceptibility to NCDs and obesity may have its origin in the early stages of human growth, 
during fetal development, which is heavily influenced by maternal nutritional status and the neonatal period 
[51,85,93,94,97]. Therefore, one approach to reducing preventable, diet-related NCDs and their risk factors is 
to improve the nutritional status13 of women of reproductive age [148,181–183]. Pre-pregnancy and maternal 
nutritional status varies across population groups (different demographic and socioeconomic groups). In order 
to improve the health inequalities related to maternal nutritional status and to “give every child the best start 
to life” [181, p.16] the principle of proportionate universalism14 has been developed. This concept of reducing 
the socioeconomic gradient of inequalities can be applied within national health services, with special attention 
given to the services and health promotion interventions during the early stages of the life cycle, including 
preconception, and maternal, newborn, infant and young child health (Fig. 5.1). To do this effectively, however, 
requires innovative work, with initiatives to identify and rapidly help the more disadvantaged women in society.

The objective of this chapter of the report is to present results of the survey of national recommendations for 
nutrition, physical activity and weight gain during pregnancy, undertaken by the WHO Regional Office for Europe 
during 2014. The purpose of the survey was to identify how many Member States have national policies on 
maternal, newborn and infant nutritional health, along with the extent to which these reflect previously adopted 
resolutions15 at regional and global levels. Based on the findings, recommendations to reduce the negative impacts 
of preventable early-origin, diet-related NCDs and malnutrition are proposed in Part III of this report. 

13  Nutritional status is an indication of the condition of the human body, considered in relation to the body’s dietary needs (levels of nutrients). It 
can be assessed using biochemical indicators and anthropometry.

14  Proportionate universalism describes actions which aim “to reduce the steepness of the social gradient in health”; such actions “must be 
universal, but with a scale and intensity that is proportionate to the level of disadvantage” [181, p.15].

15  These include the global targets (2025) [184], the Global action plan for the prevention and control of noncommunicable diseases 2013–2020 
[5], the Vienna Declaration on Nutrition and Noncommunicable Diseases in the Context of Health 2020 [185], Health 2020: a European policy 
framework supporting action across government and society for health and well-being [186], the global reproductive health strategy [187], the 
European Food and Nutrition Action Plan 2015–2020 [188], Investing in children: child and adolescent health strategy for Europe 2015–2025 
[189], and the Comprehensive implementation plan on maternal, infant and young child nutrition [190].
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Fig. 5.1. Improving nutrition throughout the life-course, with a special focus on the reproductive years and infancy 

Sources: adapted from Essential nutrition actions. Improving maternal, newborn, 
infant and young child health and nutrition [191] and Preconception care: 
maximizing the gains for maternal and child health [192, p.1].
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Methods

6

6.1 Overview

During March 2014 a questionnaire was sent out to WHO country offices’ national professional officers directly 
involved with nutrition, antenatal and postpartum care in the 53 Member States of the WHO European Region. A list 
of countries that participated in the survey can be found in Annex 4. The questionnaire was available for completion 
online or as a downloadable document. The data were collected between March and September 2014.

6.2 Questionnaire design

The questionnaire (see Annex 5) was designed to obtain information about national recommendations 
concerning nutrition and physical activity during the preconception period, pregnancy and after giving birth, 
as well as newborn, infant and young child nutritional status. The questions were designed to explore national 
actions and capacity within the following areas.

1.  Questions on nutrition during preconception, pregnancy and postpartum were designed to explore 
the existence or availability of: national dietary recommendations and recommended nutrient intakes 
(RNIs); bodies responsible for their implementation and review; and training of health care professionals 
who deliver these recommendations. 

2.  Appropriate weight gain during pregnancy was explored through questions on the existence of: 
national recommendations; bodies responsible for their development and implementation; criteria for 
optimum BMI; and GWG monitoring and advice. 

3.  Questions on physical activity during preconception, pregnancy and postpartum were designed to 
explore the existence of national recommendations and bodies responsible for their implementation and review. 

4.  Newborn, infant and young child nutrition-related questions concentrated on the existence and 
description of national recommendations; bodies responsible for their implementation; training of health 
care professionals who deliver the recommendations, together with supportive legislation and services.
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5.  Questions on maternal and young child health care services to prevent obesity were included, 
focusing on which services exist within routine primary health care.

6.  Future plans and policies were explored through questions about what support is needed, for example 
from the WHO Regional Office for Europe, in order to improve nutritional status during preconception and 
for maternal, newborn, infant and young child nutritional health. 

The set of 46 questions (see Annex 5) – seeking both individual and multiple-choice answers – was developed, 
pilot tested and revised during February 2014. In the online questionnaire, each question had to be answered 
consecutively and all were available in English or Russian, to facilitate better completion in all Member States in 
the Region.

6.3 Response rate

Fifty-one out of the 53 (96%) Member States in the Region responded to the survey. See Annex 6 for a 
selection of summarized results from various countries of the Region.

6.4 Analysis

When the questionnaire was completed in document format, the data were transferred and entered into 
the online version manually. Data were automatically extracted from the online platform SurveyGizmo using 
Microsoft Excel®. Data cleaning was carried out to ensure consistency with responses within a question and its 
sub-questions. For all analyses, the denominator used was the total number of Member States in the Region 
(53), thus the percentages should be interpreted as “percentage reporting out of all the Member States”. 
Member States that did not respond to some questions or that responded “No” were identified separately and 
coded as “No information available”.
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7.1 Maternal nutrition

A healthy diet during pregnancy and lactation is essential for good nutritional health [191]. Maternal malnutrition 
is reported in the Region, including undernutrition, overnutrition and micronutrient deficiencies [176,193–197]. 
The protective effect of prenatal micronutrient stores in promoting fetal growth and preventing mortality is well 
established [17,18,198,199]. Poor nutrition during gestation can undermine normal in-utero development (see 
Part I). Evidence suggests that public health nutrition interventions targeted at adolescent girls and reproductive-age 
women will result in positive health effects across the generations that follow.

7.1.1 Existence of recommendations

Among the countries participating in the survey, only 29 countries (55%) reported that they have national 
recommendations relating to preconception, while 41 (77%) and 33 (62%) reported having recommendations related 
to pregnancy and the postpartum period, respectively (Fig. 7.1). No information was available from 11 countries.

Results and discussion

7

Fig. 7.1. National recommendations on nutrition for women of reproductive age
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National RNIs16 for pregnant and lactating women exist in 38 countries (72%) (Fig. 7.2). Folic acid, calcium, iron 
and vitamin D were most frequently mentioned in relation to pregnancy and lactation. Some Member States 
also reported specific recommendations for vitamin C, vitamin E and magnesium.

16  RNI is the daily dietary intake level of a nutrient sufficient to meet the nutrient requirements of nearly all apparently healthy individuals in an 
age- and sex-specific population group.
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In respect of specific micronutrient intakes, there were variations between countries and the WHO 
recommendations (Table 7.1).

Fig. 7.2. National recommendations on energy and nutrient intakes for pregnant and lactating women or 
those in the postpartum period
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Table 7.1. Daily recommended micronutrient intakes for pregnant and lactating women

MICRONUTRIENT WHO MEMBER STATES* 

Vitamin A µg 800.0 600.0–1500.0

Thiamine (vitamin B1) mg 1.4 1.0–1.7

Riboflavin (vitamin B2) mg 1.4 1.4–2.0

Niacin (vitamin B3) mg 18.0 16.0–20.0

Vitamin B6 mg 1.9 1.4–2.3

Vitamin B12 µg 2.6 2.0–4.0

Vitamin C mg 55.0 50.0–110.0

Vitamin D µg 5.0 5.0–25.0

Vitamin E mg 15.0 10.0

Folic acid µg 600.0 300.0–600.0

Iron mg 27.0 9.0–50.0

Zinc mg 10.0 7.3–25.0

Copper mg 1.15 1.0–1.3

Selenium µg 30.0 60.0–70.0

Iodine µg 250.0 100.0–290.0

Calcium g 1.5–2.0 0.3–1.4

*Range of the lowest and highest values reported.
Sources: Essential nutrition actions. Improving maternal, newborn, infant and young child health and nutrition [191, p.46]; Global recommendations on 
physical activity for health [200, p.1]. 



22 

Specific recommendations Counselling

Fig. 7.3. Specific dietary recommendations and nutrition counselling for at-risk groups
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7.1.3 National capacity

Approximately one fifth of the countries surveyed (10 countries; 19%) reported that their governmental 
authorities alone are responsible for the implementation of recommendations, while governments and 
professional bodies are jointly responsible in more than two fifths of countries (24 countries; 45%) (Fig. 7.4). 
Similarly, reviewing the recommendations is a governmental responsibility in 11 countries (21%) and a joint 
responsibility in 22 countries (42%). A total of five countries (9%) rely solely on professional bodies. 

Fig. 7.4. Governmental authorities and professional bodies responsible for the implementation and review of national 
recommendations
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7.1.2 Recommendations for special cases

Maternal obesity, maternal undernutrition and GDM are all associated with pregnancy-related complications 
and negative health outcomes for offspring (see Part I). This document refers to pregnant women who are 
obese, undernourished, or suffering from GDM as so-called at-risk groups. 

Specific dietary recommendations and nutrition counselling for at-risk groups are provided by a number of 
countries (Fig. 7.3); 23 (43%) said that they provide specific dietary recommendations and, to some extent, 
additional nutrition counselling for at-risk groups is available; another 24 countries (45%) did not respond (Fig. 
7.3). A total of 20 countries (38%) have specific recommendations for pregnant women who need a special 
diet (e.g. women suffering from GDM, or vegetarians) and 24 countries (45%) said they provide nutrition 
counselling; 19 countries (36%) have recommendations for overweight and obese pregnant women and 
21 countries (40%) provide counselling; 12 countries (23%) have recommendations for pregnant women 
who are underweight and 18 countries (34%) provide them with counselling; 16 countries (30%) have 
recommendations for all women of reproductive age and 13 countries (25%) of these provide counselling. Six 
countries (11%) reported having neither recommendations nor providing specific services for at-risk groups.
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The health care professionals reported as being responsible for providing national nutrition recommendations 
during pregnancy are: midwives (60%), obstetricians/gynaecologists (55%) and general practitioners (55%).  
For recommendations provided during postpartum, these professionals are: midwives (49%),  
obstetricians/gynaecologists (40%), general practitioners (38%) and nurses (38%) (Fig. 7.5). However, it 
appears that their training in nutrition may be inadequate and the only group that appear to receive adequate 
training are the dietitians/nutritionists.

Receives training on nutritional recommendations 
during pregnancy

Delivers recommendations on nutrition  
during pregnancy

Receives training on nutritional recommendations 
during postpartum period

Delivers recommendations on nutrition  
during postpartum period

Fig. 7.5. Health care professionals receiving training about delivering national recommendations on nutrition during 
pregnancy and the postpartum period
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The survey found that training on national recommendations on nutrition during pregnancy was provided in 26 
countries (49%) (Fig. 7.6). This training is performed as: in-service training in six countries (11%), and both  
pre- and in-service training in 19 countries (36%). Five Member States reported not providing any training for 
health care professionals and a further 23 countries did not provide any information.

7.2 Physical activity

Regular and adequate levels of physical activity are fundamental to the maintenance of energy balance and 
optimum weight, as well as having significant health benefits [201]. All bodily movements produced by skeletal 
muscles are considered as physical activity, including walking, household work, manual labour and sports. Being 
physically active throughout the life-course is essential, as physical inactivity has been identified as a modifiable 
leading risk factor for morbidity (including NCDs and obesity) and premature mortality [201]. 
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Fig. 7.6. Training for health care professionals on nutritional recommendations during pregnancy and the postpartum 
period
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7.2.1 Existence of recommendations

National recommendations on physical activity during the reproductive years have, to some extent, been 
adopted by more than one third of Member States in the WHO European Region (19 countries; 36%). 
Recommendations on physical activity are provided for the preconception and/or postpartum periods by 
around one quarter of Member States (14 countries; 26%), while more than one third (18 countries; 34%) 
have physical activity recommendations for pregnancy (Fig. 7.7). A total of 22 countries (42%) do not provide 
physical activity recommendations and another 12 countries did not provide any information. 

Few countries gave details of the content of the national physical activity recommendations: only one country 
refers to WHO’s global physical activity recommendations (which encourage 150 minutes of moderate-to-vigorous 
activity per week) [201], while others recommended 30 minutes of physical activity per day during the 
reproductive years. 

Fig. 7.7. National recommendations on physical activity for women of reproductive age
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7.2.2 Recommendations for special cases

In addition to its direct health benefits, physical activity is often included in weight-optimization interventions 
and therefore is of significance for at-risk groups, e.g. pregnant women with a BMI ≥25. However, few Member 
States in the Region appear to consider this (Fig. 7.8), since only one fifth of the countries – 11 countries (21%) 
and 10 countries (19%), respectively – provide any specific physical activity recommendations or physical activity 
counselling for at-risk groups. For example, for pregnant women with a BMI ≥25, specific physical activity 
recommendations exist in only eight countries and physical activity counselling is provided in 11 countries. Four 
countries have physical activity recommendations for pregnant women with a BMI ≤18.5 and nine countries 
provide counselling (Fig. 7.8). Three countries reported not providing any services related to increasing levels 
of physical activity and the majority of countries (40) provided no information, which could suggest that these 
services are unavailable. 
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Fig. 7.8. Physical activity recommendations and counselling for special cases during preconception and pregnancy
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7.2.3 National capacity

In those countries which have physical activity recommendations for pregnancy and the postpartum period, the 
responsibility for their implementation (14 countries; 26%) and review (12 countries; 23%) is undertaken jointly 
by both governmental authorities and professional bodies (Fig. 7.9). Few rely on governmental authorities alone 
for implementation (four countries) or review (six countries), while one country relies solely on professional 
bodies. No information was provided by 34 countries.

Fig. 7.9. Bodies responsible for the implementation and review of national physical activity recommendations during 
pregnancy and the postpartum period
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7.3 Appropriate weight gain during pregnancy

Pre-pregnancy BMI and weight gain during pregnancy are independent risk factors for the health of both the 
mother and her offspring [85,93,97,202,203]. Adverse effects are associated with both high and low GWG, 
including: a wide range of maternal and fetal complications and the offspring’s health and development; 
increased susceptibility to childhood obesity; and the development of NCDs in adulthood [94,97,204]. 
Evidence suggests that over half of European and American women gain more weight during pregnancy than 
recommended [43,205].
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7.3.1 Existence of recommendations for GWG

Two thirds of the countries (36 countries; 68%) reported the existence of national recommendations on 
appropriate weight gain during pregnancy. Around one fifth of the countries (12 countries; 23%) do not have 
GWG recommendations and five countries did not respond (Fig. 7.10). 

Fig. 7.10. GWG recommendations
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Of the 36 countries with recommendations, two thirds (24 countries) reported that the recommendations are 
based on pre-pregnancy BMI for singleton pregnancies, and 21 countries include cut-offs for BMI according to 
WHO standards17 (Fig. 7.10). 13 of these countries base their recommendations on the latest (2009) IoM report 
(Table 7.2), while four of those 13 countries reported modifying IoM guidance [97]. Six countries reported 
not using BMI cut-offs according to WHO standards. Furthermore, three countries said they have different 
recommendations for each obese class.

Table 7.2. IoM recommendations for GWG, 2009

WEIGHT CATEGORY BMI (kg/m2)
RANGE OF TOTAL 
GWG (kg)

Underweight < 18.50 13–18

Normal weight 18.50–24.99 10–15

Overweight ≥ 25.00 8–10

Obese ≥ 30.00 6–9 

Note. Based on WHO cut-offs for BMI.
Source: Rasmussen & Yaktine [97, p.2].

One country reported using the earlier IoM recommendations from 1990 [207], while the remainder did not 
specify any source for their recommendations. 

Only one fifth of the countries (10 countries; 19%) recommend that health care staff record and monitor GWG. 
A total of 10 countries specify that weight monitoring should take place at each antenatal visit and seven 
countries emphasized the importance of monitoring the GWG of women with a BMI ≥25 (and/or presenting 
EGWG).

7.3.2 National capacity
A total of 17 countries (32%) develop and implement GWG recommendations jointly with governmental 
authorities and professional bodies (Fig. 7.11). Governmental authorities are solely responsible for 
recommendations in nine countries and professional bodies are solely responsible in another seven countries. 

17 The WHO international classification of adult obesity according to BMI is BMI ≥30.00; obese class I is BMI 30.00–34.99; obese class II is BMI 
35.00–39.99; and obese class III is BMI ≥40.00, while overweight refers to those who are at BMI 25 or greater [206]. 
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Information concerning responsibility for development and/or implementation of GWG recommendations was 
not provided by 20 countries (38%).

Fig. 7.11. Bodies responsible for the development and implementation of recommendations on GWG
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Fig. 7.12. Health care professionals responsible for recording and monitoring weight during pregnancy
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The health care professionals responsible for recording and monitoring GWG (Fig. 7.12) are: midwives (51%), 
obstetricians/gynaecologists (51%), general practitioners (40%) and nurses (23%). In some countries,  
dietitians/nutritionists (11%) and community health care workers (6%) were also reported to be involved.

7.4 Newborn, infant and young child nutrition

The WHO Regional Office for Europe supports Member States to develop policies and implement initiatives that 
promote health throughout the life-course [185–190]. Efforts to protect, promote and support the best start in 
life are essential to decrease health inequities within and between Member States.

7.4.1 Existence of recommendations for newborn, infant and young child nutrition

Among the 53 countries in the Region, 42 Member States (79%) have national recommendations on newborn, 
infant and young child nutrition (Fig. 7.13). Three countries reported not having these and information was 
unavailable from another eight countries. National recommendations on newborn, infant and young child 
nutrition included prevention of undernutrition (31 countries; 58%) and prevention of obesity (29 countries; 
55%) (Fig. 7.13). 

A healthy start for all neonates and infants is critical to ensure their healthy growth and development. WHO 
recommends [129,130,191,192]: 
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Fig. 7.13. National recommendations on newborn, infant and young child nutrition, including the prevention of 
obesity and undernutrition
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•  clamping the umbilical cord only after pulsation has stopped;18  
•  initiation of breastfeeding within the first hour of birth, along with skin-to-skin contact;
•  so-called on-demand breastfeeding;
•  exclusive breastfeeding from birth until six months of age; and
•   continued breastfeeding up to two years of age; along with timely introduction of appropriate 

complementary feeding at six months of age. 

Nearly four fifths of Member States in the Region (42 countries; 79%) have, to some extent, incorporated the WHO 
recommendations on newborn, infant and young child nutrition into their national recommendations (Fig. 7.14).

Out of the six WHO regions, the European Region has the lowest rates of exclusive breastfeeding at six months 
of age [208,209] and is far from reaching the global nutrition targets for 2025 [184,207]. High rates of exclusive 
breastfeeding for the first six months of life leads to savings in health care costs and is associated with benefits 

18 This is to ensure optimum iron stores in the infant until six months of age.

Fig. 7.14. National recommendations on newborn, infant and young child nutrition 
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Fig. 7.15. National recommended micronutrient intakes for infants and young children aged from 6 to 24 months  
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to the mother, child and society in general [210,211]. Three quarters of the countries (40 countries; 75%) 
recommend early initiation of breastfeeding within one hour of birth and thereafter breastfeeding on demand 
in maternity facilities and to be continued when discharged (Fig. 7.14). Almost three quarters of the countries 
(38 countries; 72%) recommend exclusive breastfeeding for the first six months of life, whereas around one 
quarter (15 countries; 28%) appear to recommend exclusive breastfeeding for only three months. Almost 40% 
(19 countries) recommend continued breastfeeding up to one year of age and another 40% (21 countries) 
recommend continued breastfeeding up to two years of age (Fig. 7.14). Timely introduction of complementary 
foods is recommended from the age of six months by two thirds of countries (35 countries; 66%) (Fig. 7.14). In 
contrast, five countries appear to recommend the introduction of complementary foods as early as from the age 
of four months and 10 countries (19%) provided no information on infant feeding recommendations.

WHO’s recommended micronutrient intake for infants and young children aged from six to 24 months is 
presented in Table 7.3 [191]. Nearly two thirds of Member States in the WHO European Region (32 countries; 
60%) have (to some extent) incorporated WHO’s recommendations into their national RNIs (Fig. 7.15). No 
information on national RNIs was provided by 21 countries (40%) (Fig. 7.15).

Some variation exists between the countries’ own RNIs and WHO’s RNIs, as shown in Table 7.3. 

TABLE 7.3. WHO micronutrient intake recommendations for infants and young children aged from 6 to 
24 months

MICRONUTRIENT WHO MEMBER STATES* 

Vitamin A µg 400.0 300.0–600.0

Thiamine (vitamin B1) mg 0.5 0.3

Riboflavin (vitamin B2) mg 0.5 0.4

Niacin (vitamin B3) mg 6.0 5.0

Vitamin B6 mg 0.5 0.3

Vitamin B12 µg 0.9 0.5

Vitamin C mg 30.0 50.0

Vitamin D µg 5.0 5.0–10.0

Vitamin E mg 5.0 10.0

Folic acid µg 150.0 50.0

Iron mg 10.0 7.0–12.5

Zinc mg 4.1 2.0–11.0

Copper mg 0.56 0.30

Selenium µg 17.0 12.0

Iodine µg 90.0 50.0–130.0

*Range of the lowest and highest values reported.
Source: Essential nutrition actions. Improving maternal, newborn, infant and young child health and nutrition [191, p.37]. 
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Fig. 7.16. Legislation and services to protect and support optimum nutrition for infants and young children
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7.4.2 Supportive environmental conditions

Implementation of the International Code of Marketing of Breast-milk Substitutes19 [152,153] into national 
legislation, as well as regulations on entitlements to paid maternity leave20 and return-to-work regulations, 
are essential to support exclusive breastfeeding for the first six months and so ensure the best start in life. 
These protective instruments, along with supportive services, such as WHO/United Nations Children’s Fund 
(UNICEF)-certified baby-friendly hospitals [166] and community (and primary health care) initiatives,21 are key 
interventions to reduce health inequalities right from the start of life [179,191]. 

Over 90% of Member States in the WHO European Region (48 countries) reported having incorporated some 
form of legislation and/or supportive services: legislation on paid (fully/partially) maternity leave (48 countries); 
incorporation (fully/partially) of the Code into national law (33 countries); implementation of BFHIs (37 
countries); and/or Integrated Management of Childhood Illness (IMCI) (20 countries) (Fig. 7.16). 

19  The Code [152] and all subsequent relevant World Health Assembly resolutions [153] regulate the marketing of breastmilk substitutes to protect 
the provision of appropriate nutrition for infants by regulating practices which need to encourage rather than discourage breastfeeding. The 
Code ensures access to unbiased information and so enables parents to make decisions about infant feeding, free from commercial pressures. 
Member States are recommended to: translate the Code into national law; enforce it; monitor violations; and act on violations through 
sanctions. The Code includes 10 important provisions, which are summarized in A guide for health workers [154]. Although the EU Directive 
(2006/141/EC) [155] does not encompass the Code in its entirety, because it is adopted as a minimum requirement within the EU, national 
monitoring can – in addition to the Directive´s provisions – cover the Code’s provisions too.

20  Maternity leave can exist and coexist in the following three forms: fully paid, partially paid and voluntary (unpaid). The same applies to 
paternity leave. Paid maternity leave is funded by social insurance or public funds and is a well-recognized core requirement for the health and 
socioeconomic protection of mothers and their infants. Research indicates that paid maternity leave improves breastfeeding initiation rates, 
duration and continuation [150]. In addition, no negative impact on productivity is observed and substantial benefits for business (including 
small and medium-sized businesses) are also evident [151].

21  The BFHI was launched in 1991 [166] and has been augmented to support both mother and baby in a wider range of settings, including: 
leadership; counselling via local services; and training for all who assist in home births.

Over three quarters of Member States in the Region (41 countries; 77%) reported having fully paid maternity 
leave, while maternity leave is only partially paid in another seven countries (13%) (Fig. 7.17). A total of 12 
countries (23%) provide both fully and partially paid maternity leave. In 13 countries (25%) fully paid maternity 
leave is available for 26 weeks (six months) or more. For paternity leave (Fig. 7.17): 15 countries (28%) have 
fully paid paternity leave adopted into national legislation, while only partially paid leave is possible in a further 
8 countries (15%). Five countries (9%) provide both fully and partially paid paternity leave. A total of 13 
countries reported that both maternity and paternity leave can be used simultaneously.

WHO Member States adopted the Code in 1981 [152] and additional relevant resolutions have since been 
adopted. The Code restricts marketing of all breastmilk substitutes, including follow-on formula, and protects 
breastfeeding in order to “contribute to the provision of safe and adequate nutrition for infants” [152, p.8]. 
The Code is, in some part, implemented into national legislation by 33 countries (62%) in the WHO European 
Region: only 19 countries appear to have implemented the Code completely, and 14 partially (Fig. 7.18).
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Fig. 7.17. Parental leave 
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Fig. 7.18. Adoption of the International Code of Marketing of Breast-milk Substitutes into national legislation
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7.4.3 National capacity

In two thirds of Member States in the Region (35 countries; 66%) both governmental authorities and 
professional bodies are responsible for the development and implementation of national recommendations 
on newborn, infant and young child nutrition (Fig. 7.19). In five countries, governmental authorities alone are 
responsible and in one country professional bodies alone are responsible for such activity.

The health care professionals responsible for delivering the infant feeding recommendations are: paediatricians 
(64%), nurses (53%), general practitioners (47%), midwives (42%), community health care workers (21%), 
and obstetricians/gynaecologists (17%) (see Fig. 7.20). In some countries nutritionists/dietitians (15%) are 
responsible. Training for health care professionals in infant feeding is provided in less than half of the Member 
States, except for paediatricians (60%): nurses (49%), general practitioners (47%), nutritionists/dietitians (23%) 
and obstetricians/gynaecologists (21%). 

More than half (28) of the Member States in the WHO European Region provide both pre-service and in-service 
training on the national recommendations on infant and young child nutrition (Fig. 7.21). In most of the 
remainder of the countries, only pre-service or in-service training is provided. Three countries reported that no 
training is provided and 12 countries were unable to provide information.

Fig. 7.19. Bodies responsible for the implementation of national recommendations on newborn, infant and young 
child nutrition
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7.5 Health care services for prevention of obesity and diet-related diseases

Unhealthy diets and physical inactivity are major modifiable risk factors for NCDs and obesity [1–5,149]. 
Professional guidance from health care staff can be helpful in preventing these conditions, by promoting foods 
such as vegetables, fruit, fish and rich sources of iron during the reproductive years. Over two thirds of Member 
States in the WHO European Region (31 countries; 59%) reported having implemented health promotion and 
disease prevention measures for pregnant women and those in the postpartum period as part of their routine 
primary health care services: 19 countries implement obesity-prevention initiatives during the postpartum 
period; 22 countries implement obesity prevention initiatives during preconception; 29 countries report 
providing counselling against EGWG; and 26 countries provide counselling to prevent poor GWG (Fig. 7.22). 
Considering the number of countries that did not report any information on counselling against both EGWG 
and poor GWG, this issue may need further attention by WHO and its Member States.

Fig. 7.21. Training of health care professionals related to national recommendations on newborn, infant and young 
child nutrition
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7.6 Support for future maternal and young child health policies

Nearly three quarters of Member States in the WHO European Region requested guidance from the Regional 
Office on specific issues, including: development and review of existing national guidelines (45 countries; 85%); 
and improved implementation of national guidelines (44 countries). Only five countries reported no need for 
support and another four countries did not provide any information on this matter (Fig. 7.23).

Fig. 7.22. Prevention of obesity and diet-related diseases within routine primary health care for mothers, neonates 
and infants
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Fig. 7.23. Areas in which further support was requested by Member States from the WHO Regional Office for Europe
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The need for guidelines and technical assistance in improving implementation of national guidelines related to 
healthy eating, physical activity and weight gain during pregnancy are among the top priorities requested by the 
Member States participating in the survey. Specific topics requested included physical activity during pregnancy 
(36 countries; 68%); nutrition during the reproductive age (33 countries; 62%), pregnancy (34 countries; 64%), 
lactation/postpartum (33 countries; 62%); and newborn, infant and young child nutrition (27 countries, 51%). 
A further 31 countries (58%) requested further guidance for maternal undernutrition (Fig. 7.23). 

In addition, countries asked for more guidance on: optimum physical activity levels for young children; nutrition for 
adolescents and pregnant working women; obesity during pregnancy; better implementation among at-risk groups, 
including women suffering GDM; and capacity-building and training of health care professionals on how to 
improve the implementation of the recommendations. A total of 48 countries (91%) reported that an e-health 
approach – with shared access among health care professionals – could be useful, while three countries 
reported that their current systems work well.
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Conclusion

8

A total of 51 of the 53 Member States in the WHO European Region participated in this survey. Responses show  
that not all Member States have fully adopted and incorporated WHO’s recommendations (see Table 1 in the 
executive summary). The findings indicate wide variations between Member States in their development of  
high-quality standards for maternal, infant and young child health. Furthermore, the data imply that there are gaps 
between existing policy and effective implementation. This may be owing to a range of barriers faced by health care 
professionals when wishing to provide future parents with advice on healthy eating and physical activity [212]. Such 
barriers include: overstretched health care professionals; inadequate resources; lack of consistency in information 
provided; inadequate training of health care professionals; and lack of consistency between national health services’ 
recommendations and other information sources. Hence, the majority of the Member States in the Region requested 
additional support from the Regional Office in relation to maternal and young child nutritional health improvements.

Commitments have been made by national governments to undertake public health actions to reduce health 
inequalities and improve maternal, infant and young child health through a series of political documents at 
regional and global levels.22 Improvement of maternal and child health, reducing the burden of NCDs and the 
need to take steps to tackle existing risk factors are serious challenges for Member States of the WHO European 
Region. Investment is needed in sustainable and cost-effective health promotion measures from the earliest 
stages of the life-course. This includes tackling increasing health inequalities through the development of 
comprehensive health and nutrition policies and services, by implementing proportionate universalism23 within 
health services provision. Improving the nutritional health status of women of reproductive age, neonates, 
infants and young children could form part of a wider strategy to improve health and development of children 
and prevent obesity and diet-related NCDs in adults. This requires a broad set of public health and nutrition 
measures that ensure the intake of foods low in salt, fat and sugar, such as vegetables, fruit, fish, and iron-rich 
sources, during the preconception period and throughout pregnancy.

Based on the findings of the survey, various priorities were identified, including those listed here.

22  These include Health 2020: a European policy framework supporting action across government and society for health and well-being [186], the 
Vienna Declaration on Nutrition and Noncommunicable Diseases in the Context of Health 2020 [185], the European Food and Nutrition Action 
Plan 2015–2020 [188], Investing in children: the European child and adolescent health strategy 2015–2020 [189]; and, adopted by the World 
Health Assembly, the Global strategy for infant and young child feeding [213]; the global reproductive health strategy (2004) [187]; the Global 
action plan for the prevention and control of noncommunicable diseases 2013–2020 [5], and the global nutrition targets for 2025 [184].

23  Proportionate universalism describes actions which aim “to reduce the steepness of the social gradient in health”; such actions “must be 
universal, but with a scale and intensity that is proportionate to the level of disadvantage” [181, p.15].
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•   Development and regular updating of recommendations for national use are needed, harmonized 
with WHO recommendations to promote a life-course, health-in-all-policies, intersectoral, evidence-based 
and human rights-centred approach. 

•   Consistency of advice should be improved and the need to tackle maternal and infant nutrition 
and to reduce growing inequalities throughout the WHO European Region should be raised as 
priorities. The wide discrepancies and lack of consistency in national recommendations within and between 
Member States indicate the need for action.

•   Capacity-building should be encouraged and ensured, as a continuing process. There is a clear need for 
active and systematic collaboration between health care service providers, professionals and government 
authorities. This includes the need to promote greater intersectoral and multidisciplinary integration in order 
to improve health outcomes through the provision of competent, culturally sensitive, and evidence-based 
services. Health care professionals require new competencies to meet changing health needs. It is important 
to provide both pre-service and in-service training, as well as making better use of communication and 
technology to share best practices.

•   Member States’ many requests for action should be supported and the Regional Office needs to respond 
to questions regarding how most effectively to improve maternal health through measures which improve 
dietary and physical activity patterns. 

Based on the findings and the priority actions identified, Part III’s discussion of the opportunities for action on 
maternal, newborn and infant nutritional health in the context of Health 2020, has been developed to inspire 
and encourage Member States in the Region to optimize fetal development and reduce preventable early origin 
diet-related NCDs and malnutrition – along with corresponding health inequalities – from the start of life.
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Introduction to Part III

9

These opportunities for action on maternal nutritional health in the context of Health 2020 have been prepared 
as a result of the WHO Regional Office for Europe 2014 review of maternal nutrition, obesity and NCDs (recent 
evidence, see Part I) and the survey of national recommendations for nutrition, physical activity and weight gain 
during pregnancy. This document supports the implementation of WHO policies and World Health Assembly 
resolutions already adopted by Member States, including Health 2020: a European policy framework supporting 
action across government and society for health and well-being [186], the Vienna Declaration on Nutrition and 
Noncommunicable Diseases in the Context of Health 2020 [185], the European Food and Nutrition Action Plan 
2015–2020 [188], Investing in children: the European child and adolescent health strategy 2015–2020 [189] 
and the Global strategy for infant and young-child feeding 2003 [213], the global reproductive health strategy 
(2004) [187]; the Global action plan for the prevention and control of noncommunicable diseases 2013–2020 
[5], and the global nutrition targets for 2025 [184].

This publication is intended for use by WHO European Member States, in particular: policy-advisers in local and 
regional health and welfare authorities, health care providers and professionals, civil-society organizations, and 
researchers. 

The main messages are to be adopted on a voluntary basis and according to the national context.

•   For policy-advisers, it is important to remember that maternal nutritional health can be improved if  
cross-government linkages address the underlying causes of health inequalities. A reduction in 
sociodemographic disparities in maternal health will transfer benefits (cognitive, mental and physical) to the 
next generations, with overall better population health and cost savings for societies.

•   Often there are gaps between national policy development and its effective implementation. Health care 
providers and professionals could benefit from consistent guidance, adequate training based on the latest 
scientific evidence, and evaluations of their effectiveness at translating evidence to practice in promoting 
healthy eating, physical activity and appropriate GWG, especially when counselling low-income mothers. 
Their professional societies also have a responsibility to engage with communities and policy-makers to 
improve maternal health, which in all societies is recognized as important but where practical proposals for 
improvements are rare.



  39

•   Civil society (e.g. communities, families, nongovernmental organizations (NGOs)) can support 
citizens to exercise their rights to protect, support and promote their own health and that of their 
community. Citizens’ groups can help with agenda-setting for commitments, conventions and resolutions 
adopted by the United Nations General Assembly, as well as resolutions adopted by WHO's European and 
global governing bodies, which need to be translated into intersectoral policies in order to help the whole 
community, including the most disadvantaged. Establishing good media relationships and links to local and 
central government is important. 

•   Researchers should be encouraged to research which approaches best reduce the marginalization and 
exclusion suffered by women of low socioeconomic status when they encounter the health care system. 
There is evidence to suggest that some forms of maternal and child health services can improve access 
rates of mothers of low socioeconomic status and their acceptance of advice and help, thereby reducing 
transgenerational health inequalities. More research is needed into the prevalence of overlapping obesity 
and multiple micronutrient deficiencies. Evidence on the best way to overcome barriers to guideline 
implementation is also needed in this context. Policy briefings – using research findings to inform  
policy-makers – are important.

The WHO Regional Office for Europe supports Member States to improve maternal, newborn, infant and young 
child nutritional health, and provides technical advice to:

•   advocate for improved maternal, infant and young child nutrition at the highest national and international 
levels;

•   develop national standards, guidelines and recommendations to improve maternal, newborn, infant and 
young child nutritional status; 

•   develop, review and update evidence-based guidance related to maternal, newborn and infant nutritional 
health;

•   provide training materials to help build national capacity related to maternal, newborn and infant nutritional 
health; and

•   inform on how to improve surveillance, monitoring and evaluation systems of nutritional health.
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Development and 
implementation of national 
guidelines on maternal 
nutritional health 

10

10.1 The need for development and updating of national guidelines

Pregnancy is a unique window of opportunity to engage with women and their families, as it is a time of intense 
contact with health care services and professionals for what is ultimately a healthy reason. Pregnant women 
are generally more motivated to make changes to their eating and physical activity habits for the benefit of 
their infants and themselves. However, there appears to be a lack of national guidance on maternal nutritional 
health. The survey conducted in the WHO European Region (see Part II), to which 51 of 53 Member States 
responded, found that:

•   10 countries did not have nutritional recommendations for pregnant women;

•   18 countries did not have nutritional recommendations for postpartum/lactating women;

•   32 countries did not have physical activity recommendations for pregnant women;

•   37 countries did not have physical activity recommendations for postpartum/lactating women;

•   12 countries did not have guidelines for weight gain during pregnancy;

•   24 countries (out of 36) with guidelines for weight gain during pregnancy based them on pre-pregnancy BMI 
for singleton pregnancies;

•   13 countries based their guidelines for weight gain during pregnancy on the 2009 IoM guidance [97]; and

•   10 countries recommended that health practitioners record and monitor weight gain throughout pregnancy.

Improvement and reduction of inequalities during pregnancy offers the opportunity to improve national 
health and prevent health inequalities in the future [148]. However, maternal health inequalities appear to be 
increasing, possibly because the least-deprived women are able to implement improvements at a faster rate 
than those who are most deprived [214]. In response, public services need to be adjusted so that, along with the 
focus on usual obstetrical risk factors and complications, high-risk women in households of low socioeconomic 
status are also offered enhanced or specific services which help to combat and limit the effect of inequity.
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10.2 Suggestions for policy-advisers at national level

•   Gender equality should be promoted and women empowered using legislation and rights-based 
commitments, including health-in-all-policies and life-course approaches in national policies and strategies 
within health and other sectors, such as social and employment policies, food and agriculture, education, 
welfare and financial policies.

•   A multisectoral, interdisciplinary expert group should be established, which is responsible for ensuring the 
development and review of national policies, strategies, recommendations, guidelines and programmes on 
nutrition, physical activity and weight gain for pregnant and postpartum/lactating women. These should be 
based on WHO’s and the latest national and international scientific evidence.

•   The correct conditions should be created for the national expert group to develop and monitor  
evidence-informed national policies, implemented through locally adapted guidelines. All women, regardless 
of their socioeconomic status, should be guaranteed access to good-quality maternal, infant, child and young 
child health care services, whereby appropriate advice on healthy eating and physical activity is freely available 
and appropriate links to other government supportive services can be made.

•   National examples of good practice should be shared when developing, implementing and updating national 
policies, strategies, guidelines and programmes. 

•   The support of experts should be enlisted, using the best available high-quality evidence that is most relevant 
for the Member State concerned, in order to update national guidelines and recommendations on food  
and nutrition and physical activity that are suitable for women during preconception, pregnancy and  
postpartum/lactation.

•   An intersectoral approach should be taken that tackles the underlying determinants of poor nutrition and 
health inequity in order to stimulate the development and implementation of guidelines outside the health 
care sector, for example fully paid maternity leave and breastfeeding in public spaces [148].

•   A supportive environment should be created that will enable mothers, families and other caregivers to 
make it easy to make informed, healthy choices; for example, through legislation protecting and enforcing 
the rights of working women to breastfeed exclusively for six months (through paid maternity leave, job 
protection and breastfeeding breaks with suitable local facilities).

•   Prenatal, childbirth and postnatal care should be made available and maternity services should carry out all 
10 steps recommended by the BFHI in full [166,215]. 

•   Legislative, regulatory and/or other effective measures to control the marketing of breastmilk substitutes 
should be developed (or, where necessary, strengthened) in order to ensure implementation and enforcement 
of the Code [152] and subsequent relevant resolutions adopted by the World Health Assembly [153].

•   The effect of the burden of poor maternal, infant and child nutritional status in hindering national economic 
development should be recognized. Poor nutrition during fetal development and infancy has lasting and 
irreversible negative effects on cognitive development, and lasts throughout life.

 
10.3 Suggestions for health care service providers and professionals

•   Consistency of advice on good nutrition should be encouraged for women during pregnancy and lactation.

•   Professional bodies and health care professionals can have an active role, free from conflict of interest, to 
support and inform policy development and implementation through technical expertise and advocacy. This 
role is important and can be a prominent feature of local interest and societal input to government and the 
media. Mechanisms for audit both of professional practice and the community’s support could be developed 
and promoted.

•   National policies and guidance should be up to date and put into practice using appropriate facilities, 
equipment and staff. Results from the survey of countries of the European Region (see Part II) suggest that 
health practitioners (general practitioners, obstetricians/gynaecologists, midwives, nurses and community 
health care workers) request specific training in how to give dietary and physical activity advice and how to 
manage GWG support. Institutions are urged to draft their guidance based on national policies and existing 
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care pathways, linking up preconception, pregnancy and postnatal care for a life-course approach, using 
participatory processes in order to generate ownership by all members of health care staff.

•   Barriers to access should be identified and removed in order to increase the proportion of women of low 
socioeconomic status who use public services [212]. This group of women may be overweight or obese, 
raising their health risks and those of their offspring. Risks can be reduced through behavioural changes, 
but practitioners may need support to ensure that they understand the women’s circumstances without 
stigmatizing when discussing diet and physical activity.

•   Effective, protective and supportive environments should be created and encouraged, including by 
implementing initiatives such as the BFHI [166] and the safeguarding of breastfeeding through the Code 
[152,153]. 

10.4 Suggestions for civil society (e.g. communities, families, NGOs)

•   Sustainable policy implementation for improved maternal and infant health should be supported and 
facilitated (for example, through the provision of local breastfeeding facilities).

•   The implementation of national guidelines and recommendations on both food and nutrition and physical 
activity should be advocated and assistance provided, along with support to control the marketing of 
breastmilk substitutes and the inappropriate marketing of complementary foods. 

•   Enforcement of the Code [152] should be monitored and violations (including inappropriate marketing of 
complementary foods) reported to local authorities and consumer groups.

•   Participatory local and national decision-making should be promoted by interacting with policy- and  
decision-makers, using relevant democratic processes. 

•   Knowledge and information should be disseminated, and conflicts of interest avoided which may undermine 
the independence and credibility of the information provided.

•   Social media and grassroots movements should be used to make parents’ lives easier by pooling knowledge, 
advice and support. 

10.5 Suggestions for researchers

•   Gaps between the latest scientific evidence and existing national policies should be identified and addressed.

•   The most effective ways to implement nutrition and physical activity interventions that are sustainable should 
be investigated; for example, how to strengthen preconception care mechanisms so that women in all 
socioeconomic groups enter pregnancy in good nutritional health.

•   Measures should be identified and addressed that reduce inequalities and establish how to protect and 
promote health equalities and support an inclusive approach to public health and nutrition.

•   Evidence should be provided on the determinants of exclusive breastfeeding until six months of age and the 
timely introduction of appropriate complementary foods, as well as informing policy-makers how current 
feeding and eating patterns could be improved.

•   Evidence should be presented to policy-makers on the cost-effective benefits of supportive environments, 
such as the BFHI [166,215] and restrictions on marketing of breastmilk substitutes and inappropriate 
marketing of complementary foods (World Health Assembly resolution WHA63.23) [152–154,216].
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Capacity-building on  
maternal nutritional health 

11

11.1 The need for well-informed health care professionals

Professionals dealing with maternal health need to be trained, both during pre-service preparations and in the form 
of ongoing in-service training; their curricula should be consistent and regularly updated [212]. However, only 20 
Member States in the WHO European Region reported providing both pre- and in-service nutrition training on the 
recommendations to be given during pregnancy and lactation. Moreover, 45 Member States requested guidance 
from the Regional Office on specific issues related to maternal and newborn nutrition, as shown in Table 11.1. 

Table 11.1. Examples of issues for which guidance has been requested from the WHO Regional Office for 
Europe

ISSUE

Nutrition

- During the reproductive years

- During pregnancy and lactation

- For newborn, infants and young children

Physical activity 

- During pregnancy

Appropriate weight gain during pregnancy 

- In general and with specific focus on underweight and obesity in pregnant women

In addition, 45 Member States requested technical support in terms of guidance on the development 
and review of existing national guidelines and 44 Member States requested support on how to improve 
implementation. Only five countries reported that they did not need any support and another four countries 
did not provide any information at all on this matter. Member States have also asked for WHO guidance on 
physical activity for young children, nutrition for pregnant adolescents and working women, as well as weight 
gain during pregnancy. The issue of how to improve uptake of services by at-risk groups, including women with 
GDM, was also highlighted as a significant concern. 

Forty-eight of the 53 countries stated that an e-health approach with shared access among health care 
professionals would be useful.
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Measures to ensure a supportive environment are needed for all neonates and infants in order to ensure healthy 
growth and development. These measures include: implementation and enforcement of the Code [152,153]; 
legislating on maternity leave to support six months of exclusive breastfeeding; and improving access to  
baby-friendly hospitals [166]. A total of 19 countries have implemented the Code fully into national legislation 
and 14 countries have done so only partially, while 37 countries reported having implemented BFHI and 
acknowledged that regular in-service training is needed to ensure all staff are aware of the competencies 
required. 

11.2 Suggestions for policy-advisers

•   A health care system should be designed with universal health care coverage, integrating the principle of 
proportionate universalism24 to improve maternal, infant and young child health.

•   Nutrition, physical activity during preconception, pregnancy and postpartum and GWG should be included in 
professional continuing education on the principles of BFHI services for all health care service staff, including 
those working in primary health care settings [166,215].

•   Creation of intersectoral and multidisciplinary collaboration should be encouraged, to promote health 
throughout the life-course, including facilitating healthier food choices and increased physical activity.

•   Cost savings achieved by improved services should be demonstrated, and the expected benefits quantified. 
The available evidence should be used, and adapted according to the experiences of other Member States 
[211]. 

11.3 Suggestions for health care service providers and professionals

•   They should use the latest guidelines and recommendations, based on the newest evidence.

•   Both pre- and in-service education and training should be provided for all relevant health care professionals 
(general practitioners, paediatricians, obstetricians/gynaecologists, midwives, nurses, paediatricians, 
nutritionists, dietitians, kinesiologists, and others) and community workers giving advice on nutrition, diet 
and physical activity for women, including pregnant and lactating women, neonates and infants.

•   Training materials should be facilitated and updated in pre- and in-service training curricula to include details 
on the concepts, as well as how to develop and put into practice skills such as counselling, and dialogue with 
patients to reduce stigma.

•   Professional bodies can develop and update guidance on public health policies and clinical care pathways to 
manage and prevent underweight, overweight and obesity for women of reproductive age, especially around 
pregnancy.

•   Facilities providing maternal services should be run by health care professionals who are specifically trained to 
support women appropriately, having received training on newborn and infant nutrition recommendations. 

11.4 Suggestions for civil society (e.g. individuals, families, communities)

•   Their potential should be used to empower communities (for example, mother-to-mother support groups 
and peer support groups).

•   Through health education and promotion, awareness should be increased of maternal, infant, child  
and adolescent nutrition and health needs, as well as self-care before and during pregnancy and the  
postpartum/lactation periods, including the need for social support during and after pregnancy. 

24  As described in the Introduction to Part II (Chapter 5), proportionate universalism is a key concept for addressing health inequalities. “To reduce 
the steepness of the social gradient in health, actions must be universal, but with a scale and intensity that is proportionate to the level of 
disadvantage” [181, p.15].
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•   Local and national civil society organizations can advocate for better health services based on the BFHIs [166] 
and professional advice, and advocate for strengthening the skills and training available to health workers. 

•   Training should be provided on how to use WHO growth standards for monitoring healthy growth and 
development.

•   The benefits of exclusive breastfeeding and timely introduction of appropriate complementary foods, along 
with continuation of breastfeeding should be promoted and facilitated, with relevant groups and wider 
society educated as necessary.

•   Training should be provided on how to support, guide and counsel mothers to exclusively breastfeed for as 
long as possible.

•   The use of new approaches to promote healthy food choices and healthier lifestyles should be advocated and 
actively encouraged. 

11.5 Suggestions for researchers

•   National and international examples of good practice (for example, based on BFHI principles) should be 
compared and contrasted, in terms of capacity-building for professionals delivering services for maternal, 
newborn and infant health.

•   The reasons for non-attendance by women and teenagers of low socioeconomic status should be monitored.

•   Birth weight alone is probably a poor indicator of optimum development [9,68] as it appears to be a 
predictor of fat-free mass rather than fat mass. Further investigations are therefore needed to establish the 
optimum minimum and maximum birth weights according to gestational age.

•   Although adverse effects are associated with both high and low GWG, only one set of guidance (by the IoM) 
[97] exists on the amount of weight that should be gained during “normal” pregnancy, and none on how 
much an obese pregnant woman should gain/lose, especially according to obesity classification or within 
different ethnic populations. This warrants further investigation [217].

•   Cost-effective measures with new technologies should be developed and the cost–effectiveness of training 
health care professionals demonstrated, in order to better support maternal nutritional health and to provide 
all neonates with a healthy start.

•   Various communication delivery strategies should be explored for health workers dealing with adolescents, 
parents and potential parents.

•   The major barriers to successful communication of health advice should be investigated, including popular 
myths, irresponsible media reporting or misleading marketing messages [212].

•   Evidence should be built on the most useful methods to communicate and ensure knowledge transfer of 
national guidelines and recommendations on food-based dietary guidance, healthy dietary habits, and 
physical activity.

•   Evidence should be gathered on the most useful methods to improve health literacy by, for example, 
improving cooking and shopping skills in order to enable people to make informed food choices.
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12

12.1 The need for facts and agreed standards

Monitoring and surveillance systems should be optimized in order to be valid, reliable, standardized, 
coordinated, comparable at international and national levels, and tailored to specific needs of individual 
Member States. Collection and analysis of high-quality data disaggregated by socioeconomic status are 
fundamental to identify good practices and then to plan and monitor care pathways and policies. This may 
require coordination with the development of national standards and guidelines for professional practice. 

A total of 36 out of 53 countries provide national recommendations for appropriate GWG. However, methods 
used for monitoring appear to vary both between and within Member States and only 10 countries reported 
that health care professionals are required to monitor routinely and record weight gain during pregnancy.  

12.2 Suggestions for policy-advisers

•   The existence of a national surveillance system that facilitates monitoring of maternal, newborn and infant 
nutritional health status should be ensured, using recommended indicators, disaggregated by socioeconomic 
status and other variables, and reported routinely.

•   Monitoring systems should be tailored to address specific needs at national level.

•   Monitoring methods should promote high-quality data, validity, reliability, and should be standardized in 
order to be comparable at international and national levels. 

•   National participation in international networks should be supported, with standard monitoring methodology 
and data collection [202].

•   Support should be provided to establish an e-health system in order to ease data collection and data sharing 
between health care service providers and professionals responsible for routine monitoring.

•   A national system for monitoring enforcement of the Code [152] should be established. 

12.3 Suggestions for health care service providers and professionals

•   National and subnational programs and mechanisms should be implemented to collect data on agreed 
indicators of maternal, newborn and infant nutritional health at routine patient check-ups, including 

Monitoring, surveillance 
and care pathways for 
maternal and infant 
nutritional health
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nutritional status data such as pre-pregnancy BMI and the degree of weight gain during pregnancy, as well as 
the extent to which women lose weight after pregnancy. Data on dietary habits and physical activity are also 
necessary.

•   An e-health approach should be advocated, with shared access among health care professionals in order 
to ease communication and improve follow-up and monitoring of patients’ needs (especially in relation to 
nutritional health).

•   The development of monitoring components should be supported in the health professional guidelines and 
standards for managing nutrition during pregnancy and early childhood, including the principles of BFHI 
[166] and the Code [152].

•   Standardized anthropometric measures of women of reproductive age should be recorded and monitored, in 
order to support and guide them in general policy advice.

•   Professional associations should be encouraged to monitor accreditation of the professions to ensure that 
they comply with the principles of the BFHI [166] and the Code [152]. 

12.4 Suggestions for civil society (e.g. individuals, families, communities)

•   Enforcement of the Code should be monitored and non-compliance reported [152], including inappropriate 
marketing of complementary foods.

•   Health service implementation of patients’ rights should be monitored.

•   Monitoring of nutritional and health status should be supported by participating in and giving permission for 
data to be used within routine monitoring systems.

•   An e-health approach should be advocated so that data can be shared among a range of different health 
care professionals. 

12.5 Suggestions for researchers

•   Current national surveillance and monitoring systems should be evaluated and suggestions provided to 
policy-makers as to how improvements could be made to achieve better cost–effectiveness.

•   Information generated from routine monitoring and surveillance should be analysed to contribute to 
evaluation, guide policy improvements, and encourage sharing of good practices.

•   Existing and core indicators should be tested and explored to prevent diet-related NCDs in women of 
reproductive age and their offspring; for example, by employing the NCD Global Monitoring Framework [218]. 

•   How best to improve monitoring of national and subnational data for micronutrient deficiencies and other 
nutritional conditions should be investigated. This includes improved biomarkers and how they affect health 
and development.

•   How best to monitor both low and high birth weights should be investigated, along with the existing 
national data.

•   Ways to monitor GWG (both high and low) in normal weight and obese pregnant women should be 
investigated.

•   Special provision should be made for monitoring the prevalence and trends in gestational glucose intolerance 
and GDM in order to alert policy-makers to any changes occurring at national level, bearing in mind the 
propensity of some ethnic groups to greater rates of GDM.

•   Delayed cord clamping until at least one minute after birth (or after cessation of cord pulsation) can prevent iron 
deficiency in neonates [131,132]. How many maternity services carry out this practice should be investigated.



48 

References

13

1. Global status report on noncommunicable diseases 2010. Geneva: World Health Organization; 2010 (http://www.who.
int/nmh/publications/ncd_report_full_en.pdf, accessed 12 February 2016).

2. Nutrition, physical activity and NCD prevention: a briefing document. Geneva: The NCD Alliance; 2011 (https://
ncdalliance.org/sites/default/files/rfiles/Full%20Briefing%20Paper.pdf, accessed 12 February 2016).

3. United Nations General Assembly. Resolution adopted by the General Assembly on 13 May 2010. 64/265. Prevention 
and control of non-communicable diseases (A/RES/64/265). New York (NY): United Nations; 2010 (http://www.un.org/
ga/search/view_doc.asp?symbol=A/RES/64/265&Lang=E, accessed 12 February 2016).

4. United Nations General Assembly. Prevention and control of non-communicable diseases. Report of the 
Secretary-General (A/66/83). New York (NY); United Nations; 2011 (http://www.un.org/ga/search/view_doc.
asp?symbol=A/66/83&referer=http://www.un.org/en/ga/president/65/issues/ncdiseases.shtml&Lang=E, accessed 12 
February 2016).

5. Global action plan for the prevention and control of noncommunicable diseases 2013–2020. Geneva: World Health 
Organization; 2013 (http://apps.who.int/iris/bitstream/10665/94384/1/9789241506236_eng.pdf?ua=1, accessed 12 
February 2016).

6. Chandler-Laney PC, Gower BA, Fields DA. Gestational and early life influences on infant body composition at one year. 
Obesity 2013;21(1):144–148.

7. Koletzko B, Brands B, Poston L, Godfrey K, Demmelmair H. Early nutrition programming of long-term health. In: 
Symposium on “Metabolic flexibility in animal and human nutrition” Session I: early nutrition programming, life 
performance and cognitive function. Proc Nutr Soc. 2012;71(3):371–378.

8. Rinaudo P, Wang E. Fetal programming and metabolic syndrome. Annu Rev Physiol. 2012;74:107–130.

9. Symonds ME, Pope M, Sharkey D, Budge H. Adipose tissue and fetal programming. Diabetologia  
2012;55(6):1597–1606.

10. Cooper WN, Khulan B, Owens S, Elks CE, Seidel V, Prentice AM, et al. DNA methylation profiling at imprinted loci after 
periconceptional micronutrient supplementation in humans: results of a pilot randomized controlled trial. FASEB J. 
2012;26(5):1782–1790.

11. Holness MJ, Caton PW, Sugden MC. Acute and long-term nutrient-led modifications of gene expression: potential role of 
SIRT1 as a central co-ordinator of short and longer-term programming of tissue function. Nutrition 2010;26(5):491–501.

12. Vickers MH. Developmental programming of the metabolic syndrome – critical windows for intervention. World J 
Diabetes 2011;2(9):137–148.

13. Ong TP, Moreno FS, Ross SA. Targeting the epigenome with bioactive food components for cancer prevention. J 
Nutrigenet Nutrigenomics 2011;4(5):275–292.

14. Drake AJ, Reynolds RM. Impact of maternal obesity on offspring obesity and cardiometabolic disease risk. 
Reproduction 2010;140(3):387–398.

15. Duque-Guimarães DE, Ozanne SE. Nutritional programming of insulin resistance: causes and consequences. Trends 
Endocrinol Metab. 2013;24(10):525–535.



  49

16. Seki Y, Williams L, Vuguin PM, Charron MJ. Minireview: epigenetic programming of diabetes and obesity: animal 
models. Endocrinology 2012;153(3):1031–1038.

17. Cetin I, Berti C, Calabrese S. Role of micronutrients in the periconceptional period. Hum Reprod Update 
2010;16(1):80–95.

18. Fernandez-Twinn DS, Ozanne SE. Early life nutrition and metabolic programming. Ann NY Acad Sci. 2010;1212:78–96.

19. Dominguez-Salas P, Moore SE, Baker MS, Bergen AW, Cox SE, Dyer RA, et al. Maternal nutrition at conception 
modulates DNA methylation of human metastable epialleles. Nat Commun. 2014;5:3746.

20. Jackson AA, Burdge GC, Lillicrop KA. Diet, nutrition and modulation of genomic expression in fetal origins of adult 
disease. J Nutrigenet Nutrigenomics 2010;3(4–6):192–208.

21. Gabory A, Attig L, Junien C. Epigenetic mechanisms involved in developmental nutritional programming. World J 
Diabetes 2011;2(10):164–175.

22. Symonds ME, Sebert S, Budge H. The obesity epidemic: from the environment to epigenetics – not simply a response 
to dietary manipulation in a thermoneutral environment. Front Genet. 2011;2:24.

23. Langley-Evans DC, McMullen S. Developmental origins of adult disease. Med Princ Pract. 2010;19(2):87–98.

24. Martin-Gronert MS, Ozanne SE. Mechanisms linking suboptimal early nutrition and increased risk of type 2 diabetes 
and obesity. J Nutr. 2010;140(3):662–666.

25. Sullivan EL, Grove KL. Metabolic imprinting in obesity. Forum Nutr. 2010;63:186–194.

26. Delisle H. Programming of chronic disease by impaired fetal nutrition: evidence and implications for policy and 
intervention strategies. Geneva: World Health Organization; 2002 (http://www.who.int/nutrition/publications/obesity/
WHO_NHD_02.3/en/, accessed 12 February 2016).

27. Frantz ED, Peixoto-Silva N, Pinheiro-Mulder A. Endocrine pancreas development: effects of metabolic and 
intergenerational programming caused by a protein-restricted diet. Pancreas 2012;41(1):1–9.

28. Tomat AL, Costa MA, Arranz CT. Zinc restriction during different periods of life: influence in renal and cardiovascular 
diseases. Nutrition 2011;27(4):392–398.

29. Dyer JS, Rosenfeld CR. Metabolic imprinting by prenatal, perinatal, and postnatal overnutrition: a review. Semin 
Reprod Med. 2011;29(3):266–276.

30. Li M, Sloboda DM, Vickers MH. Maternal obesity and developmental programming of metabolic disorders in offspring: 
evidence from animal models. Exp Diabetes Res. 2011;592408:1–9.

31. Phelan S, Hart C, Phipps M, Abrams B, Schaffner A, Adams A, et al. Maternal behaviors during pregnancy impact 
offspring obesity risk. Exp Diabetes Res. 2011985139:1–9.

32. Nelson SM, Matthews P, Poston L. Maternal metabolism and obesity: modifiable determinants of pregnancy outcome. 
Hum Reprod Update 2010;16(3):255–275.

33. Grant MJ, Booth A. A typology of reviews: an analysis of 14 review types and associated methodologies. Health Info 
Libr J. 2009;26(2):91–108.

34. PMNCH knowledge summary 18: nutrition. Geneva: Partnership for Maternal, Newborn, and Child Health; 2012 
(http://www.who.int/pmnch/topics/part_publications/KS18-high.pdf, accessed 12 February 2016).

35. Other environmental risks. Malnutrition [website]. Geneva: World Health Organization; 2014 (http://www.who.int/ceh/
risks/otherisks/en/index1.html, accessed 12 February 2016).

36. Li Y, He Y, Qi L, Jaddoe VW, Feskens EJ, Yang X, et al. Exposure to the Chinese famine in early life and the risk of 
hyperglycemia and type 2 diabetes in adulthood. Diabetes 2010;59(10):2400–2406.

37. Palou M, Priego T, Sánchez J, Palou A, Picó C. Sexual dimorphism in the lasting effects of moderate caloric restriction 
during gestation on energy homeostasis in rats is related with fetal programming of insulin and leptin resistance. Nutr 
Metab (Lond). 2010;7:69.

38. Palou M, Konieczna J, Torrens JM, Sánchez J, Priego T, Fernandes ML, et al. Impaired insulin and leptin sensitivity 
in the offspring of moderate caloric-restricted dams during gestation is early programmed. J Nutr Biochem. 
2012;23(12):1627–1639.

39. Martinez D, Pentinat T, Ribó S, Daviaud C, Bloks VW, Cebriá J, et al. In utero undernutrition in male mice programs 
liver lipid metabolism in the second-generation offspring involving altered Lxra DNA methylation. Cell Metab. 
2014;19(6):941–951. 

40. Palou M, Priego T, Sánchez J, Torrens JM, Palou A, Picó C. Moderate caloric restriction in lactating rats protects 
offspring against obesity and insulin resistance in later life. Endocrinology 2010;151(3):1030–1041.

41. Palou M, Torrens JM, Priego T, Sánchez J, Palou A, Picó C. Moderate caloric restriction in lactating rats programs their 
offspring for a better response to HF diet feeding in a sex-dependent manner. J Nutr Biochem. 2011;22(6):574–584.

42. Devlin MJ, Bouxsein ML. Influence of pre- and peri-natal nutrition on skeletal acquisition and maintenance. Bone 
2012;50(2):444–451.

43. Zhang S, Rattanatray L, Morrison JL, Nicholas LM, Lie S, McMillen IC. Maternal obesity and the early origins of 
childhood obesity: weighing up the benefits and costs of maternal weight loss in the periconceptional period for the 
offspring. Exp Diabetes Res. 2011;585749:1–10.



50 

44. Poston L, Harthoorn LF, van der Beek EM. Obesity in pregnancy: implications for the mother and lifelong health of the 
child. A consensus statement. Pediatr Res. 2011;69(2):175–180.

45. Muktabhant B, Lumbiganon P, Ngamjarus C, Dowswell T. Interventions for preventing excessive weight gain during 
pregnancy. Cochrane Database Syst Rev. 2012;4:CD007145:1–121.

46. Innis SM. Metabolic programming of long-term outcomes due to fatty acid nutrition in early life. Matern Child Nutr. 
2011;7 Suppl 2:112–123.

47. Warner MJ, Ozanne SE. Mechanisms involved in the developmental programming of adulthood disease. Biochem J. 
2010;427(3):333–347.

48. Xita N, Tsatsoulis A. Fetal origins of the metabolic syndrome. Ann NY Acad Sci. 2010;1205(1):148–155.

49. Sebert S, Sharkey D, Budge H, Symonds ME. The early programming of metabolic health: is epigenetic setting the 
missing link? Am J Clin Nutr. 2011;94(6 Suppl):1953–1958.

50. Burdge GC, Lillycrop KA. Nutrition, epigenetics, and developmental plasticity: implications for understanding human 
disease. Annu Rev Nutr. 2010;30:315–339.

51. Hales CN, Barker DJ. The thrifty phenotype hypothesis. Br Med Bull. 2001;60:5–20.

52. Hanley B, Dijane J, Fewtrell M, Grynberg A, Hummel S, Junien C, et al. Metabolic imprinting, programming and 
epigenetics - a review of present priorities and future opportunities. Br J Nutr. 2010;104 Suppl 1:1–25.

53. Tamashiro LK, Moran TH. Perinatal environment and its influences on metabolic programming of offspring. Physiol 
Behav. 2010;100(5):560–566.

54. Knudson AG. Mutation and cancer: statistical study of retinoblastoma. Proc Natl Acad Sci USA. 1971;68(4):820–823.

55. Fainberg HP, Budge H, Symonds ME. The conflicting effects of maternal nutrient restriction and early-life obesity on 
renal health. Proc Nutr Soc. 2011;70(2):26–275.

56. Viljakainen HT, Korhonen T, Hytinantti T, Laitinen EKA, Andersson S, Mäkitie O, et al. Maternal vitamin D status affects 
bone growth in early childhood- a prospective cohort study. Osteoporos Int. 2011;22(3):883–891.

57. Palinski W, Nicolaides E, Liguori A, Napoli C. Influence of maternal dysmetabolic conditions during pregnancy on 
cardiovascular disease. J Cardiovasc Trans Res. 2009;2(3):277–285.

58. Singhal A, Kennedy K, Lanigan J, Fewtrell M, Cole TJ, Stephenson T, et al. Nutrition in infancy and long-term risk of 
obesity: evidence from 2 randomized controlled trials. Am J Clin Nutr. 2010;92(5):1133–1144.

59. Simeoni U, Ligi I, Buffat C, Boubred F. Adverse consequences of accelerated neonatal growth: cardiovascular and renal 
issues. Pediatr Nephrol. 2011;26(4):493–508.

60. Crispi F, Bijnens B, Figueras F, Bartrons J, Eixarch E, Le Noble F, et al. Fetal growth restriction results in remodeled and 
less efficient hearts in children. Circulation 2010;121(22):2427–2436.

61. Black RE, Victoria CG, Walker SP, Bhutta ZA, Christian P, Onis M, et al. Maternal and child undernutrition and 
overweight in low-income and middle-income countries. Lancet 2013;382(9890):427–451.

62. Gatford KL, Simmons RA, De Blasio MJ, Robinson JS, Owens JA. Review: placental programming of postnatal diabetes 
and impaired insulin action after IUGR. Placenta 2010;31 Suppl:60–65.

63. Guardamagna O, Abello F, Cagliero P, Lughetti L. Impact of nutrition since early life on cardiovascular prevention. Ital J 
Pediatr. 2012;38:73.

64. Koletzko B, Brands B, Demmelmair H. The Early Nutrition Programming Project (EARNEST): 5 y of successful 
multidisciplinary collaborative research. Am J Clin Nutr. 2011;94(6 Suppl):1749–1753.

65. Kuzawa CW, Hallal PC, Adair L, Bhargava SK, Fall CH, Lee N, et al. Birth weight, postnatal weight gain, and adult body 
composition in five low and middle income countries. Am J Hum Biol. 2012;24(1):5–13.

66. Koletzko B, Symonds E, Olsen SF. Programming research: where are we and where do we go from here? Am J Clin 
Nutr. 2011;94(6 Suppl)2036–2043.

67. Hunt KJ, Marlow NM, Gebregziabher M, Ellerbe CN, Mauldin J, Mayorga ME, et al. Impact of maternal diabetes on 
birthweight is greater in non-Hispanic blacks than in non-Hispanic whites. Diabetologia 2012;55(4):971–980.

68. Guadet L, Tu X, Fell D, El-Chaar D, Wu Wen S, Walker M. The effect of maternal class III obesity on neonatal 
outcomes: a retrospective matched cohort study. J Matern Fetal Neonatal Med. 2012;25(11):2281–2286.

69. Robertson A, Lobstein T, Knai C. Obesity and socio-economic groups in Europe: evidence review and implications 
for action. Brussels: European Commission; 2007 (http://ec.europa.eu/health/ph_determinants/life_style/nutrition/
documents/ev20081028_rep_en.pdf, accessed 12 February 2016).

70. Heslehurst N, Rankin J, Wilkinson JR, Summerbell CD. A nationally representative study of maternal obesity in 
England, UK: trends in incidence and demographic inequalities in 619 323 births, 1989–2007. Int J Obes (Lond). 
2010;34(3):420–428. 

71. Heslehurst N, Sattar N, Rajasingam D, Wilkinson JR, Summerbell CD, Rankin J. Existing maternal obesity guidelines 
may increase inequalities between ethnic groups: a national epidemiological study of 502,474 births in England. BMC 
Pregnancy Childbirth 2012;12(1):156.



  51

72. Numbers of females of childbearing age either overweight or obese by region. London: World Obesity Federation; 
2015 (http://www.worldobesity.org/site_media/library/resource_images/Numbers_of_females_childbearing_age_in_
English.pdf, accessed 7 March 2016).

73. Djelantik AA, Kunst AE, van der Wal MF, Smit HA, Vrijkotte TG. Contribution of overweight and obesity to the 
occurrence of adverse pregnancy outcomes in a multi-ethnic cohort: population attributive fractions for Amsterdam. 
BJOG 2012;119(3):283–290.

74. Higgins L, Greenwood SL, Wareing M, Sibley CP, Mills TA. Obesity and the placenta: a consideration of nutrient 
exchange mechanisms in relation to aberrant fetal growth. Placenta 2011;32(1):1–7.

75. Zambrano E, Martiınez-Samayoa PM, Rodriguez-Gonzalez GL, Nathanielsz PW. Dietary intervention prior to pregnancy 
reverses metabolic programming in male offspring of obese rats. J Physiol. 2010;588(Pt 10):1791–1799.

76. Fraser A, Tilling K, Macdonald-Wallis C, Sattar N, Brion MJ, Benfield L, et al. Association of maternal weight gain in 
pregnancy with offspring obesity and metabolic and vascular traits in childhood. Circulation 2010;121(23):2557–2564.

77. Janesick A, Blumberg B. Endocrine disrupting chemicals and the developmental programming of adipogenesis and 
obesity. Birth Defects Res C Embryo Today 2011;93(1):34–50.

78. Poston L. Maternal obesity, gestational weight gain and diet as determinants of offspring long term health. Best Pract 
Res Clin Endocrinol Metab. 2012;26(5):627–639.

79. Yu Z, Han S, Zhu J, Sun X, Ji C, Guo X. Pre-pregnancy body mass index in relation to infant birth weight and offspring 
overweight/obesity: a systematic review and meta-analysis. PloS One 2013;8(4):e61627.

80. Kitsantas P, Pawloski LR, Gaffney KF. Maternal prepregnancy body mass index in relation to Hispanic preschooler 
overweight/obesity. Eur J Pediatr. 2010;169(11):1361–1368.

81. Scholtens S, Wijga AH, Brunekreef B, Kerkhof M, Postma DS, Oldenwening M, et al. Maternal overweight before 
pregnancy and asthma in offspring followed for 8 years. Int J Obes Relat Metab Disord. 2010;34(4):606–613.

82. Diouf I, Charles MA, Thiebaugeorges O, Forhan A, Kaminski M, Heude B. Maternal weight change before pregnancy 
in relation to birthweight and risks of adverse pregnancy outcomes. Eur J Epidemiol. 2011;26(10):789–796.

83. Torloni MR, Betrán AP, Horta BL, Nakamura MU, Atallah AN, Moron AF, et al. Prepregnancy BMI and the risk of 
gestational diabetes: a systematic review of the literature with meta-analysis. Obes Rev. 2009;10(2):194–203.

84. Scott-Pillai R, Spence D, Cardwell C, Hunter A, Holmes V. The impact of body mass index on maternal and neonatal 
outcomes: a retrospective study in a UK obstetric population, 2004–2011. BJOG 2013;120(8):932–939.

85. Reynolds RM, Osmond C, Phillips DIW, Godfrey KM. Maternal BMI, parity, and pregnancy weight gain: influences on 
offspring adiposity in young adulthood. J Clin Endocrinol Metab. 2010;95(12):5365–5369.

86. D’Angeli MA, Merzon E, Valbuena LF, Tirschwell D, Paris CA, Mueller BA. Environmental factors associated with 
childhood-onset type 1 diabetes mellitus: an exploration of the hygiene and overload hypotheses. Arch Pediatr Adolesc 
Med. 2010;164(8):732–738.

87. Cordain L, Eaton SB, Sebastian A, Mann N, Lindeberg S, Watkins BA, et al. Origins and evolution of the Western diet: 
health implications for the 21st century. Am J Clin Nutr. 2005;81(2):341–354.

88. Sen S, Simmons RA. Maternal antioxidant supplementation prevents adiposity in the offspring of Western diet-fed rats. 
Diabetes 2010;59(12):3058–3065.

89. Alavi N, Haley S, Chow K, McDonald S. Comparison of national gestational weight gain guidelines and energy intake 
recommendations. Obes Rev. 2013;14(1):68–85.

90. Schumann N, Brisden H, Lobstein T. A review of national health policies and professional guidelines on maternal 
obesity and weight gain in pregnancy. Clinical Obes. 2014;4(4):197–208.

91. Heslehurst N. Identifying groups of “at risk” women, associated health inequalities and the impact of maternal obesity 
on NHS maternity services. Proc Nutr Soc. 2011;70(4):439–449.

92. Scott C, Andersen CT, Valdez N, Mardones F, Nohr EA, Poston L, et al. No global consensus: a cross-sectional survey of 
maternal weight policies. BMC Pregnancy Childbirth 2014;14:167.

93. Schack-Nielsen L, Michaelsen KF, Gamborg M, Mortensen EL, Sørensen TI. Gestational weight gain in relation to 
offspring body mass index and obesity from infancy through adulthood. Int J Obes (Lond). 2010;34(1):67–74.

94. O’Reilly JR, Reynolds RM. The risk of maternal obesity to the long-term health of the offspring. Clin Endocrinol. 
2013;78(1):9–16. 

95. Ensenauer R, Chmitorz A, Riedel C, Fenske N, Hauner H, Nennstiel-Ratzel U, et al. Effects of suboptimal or excessive 
gestational weight gain on childhood overweight and abdominal adiposity: results from a retrospective cohort study. 
Int J Obes (Lond). 2013;37(4):505–512.

96. Yessoufou A, Moutairou K. Maternal diabetes in pregnancy: early and long-term outcomes on the offspring and the 
concept of “metabolic memory”. Exp Diabetes Res. 2011;218598:1–12.

97. Rasmussen KM, Yaktine AL. Weight gain during pregnancy: reexamining the guidelines. Washington (DC): Institute of 
Medicine and National Research Council; 2009 (http://www.iom.edu/Reports/2009/Weight-Gain-During-Pregnancy-
Reexamining-the-Guidelines.aspx, accessed 12 February 2016).



52 

98. Rasmussen KM, Abrams B, Bodnar LM, Butte NF, Catalano PM, Siega-Riz AM. Recommendations for weight gain 
during pregnancy in the context of the obesity epidemic. Obstet Gynecol. 2010;116(5):1191–1195.

99. Kapadia MZ, Park CK, Beyene J, Giglia L, Maxwell C, McDonald SD. Can we safely recommend gestational weight gain 
below the 2009 guidelines in obese women? A systematic review and meta-analysis. Obes Rev. 2015;16(3):189–206.

100. Englund-Ögge L, Brantsæter AL, Sengpiel V, Haugen M, Birgisdottir BE, Myhre R, et al. Maternal dietary patterns and 
preterm delivery: results from large prospective cohort study. BMJ 2014;348:g1446.

101. Thangaratinam S, Rogozińska E, Jolly K, Glinkowski S, Roseboom T, Tomlinson JW, et al. Effects of interventions in 
pregnancy on maternal weight and obstetric outcomes: meta-analysis of randomised evidence. BMJ 2012;344:e2088.

102. Aaltonen J, Ojala T, Laitinen K, Poussa T, Ozanne S, Isolauri E. Impact of maternal diet during pregnancy and 
breastfeeding on infant metabolic programming: a prospective randomized controlled study. Eur J Clin Nutr. 
2011;65(1):10–19.

103. Weisman CS, Hillemeier MM, Downs DS, Feinberg ME, Chuang CH, Botti JJ, et al. Improving women’s preconceptional 
health: long-term effects of the strong healthy women behavior change intervention in the central Pennsylvania 
women’s health study. Womens Health Issues 2011;21(4):265–271.

104. Sui Z, Grivell RM, Dodd JM. Antenatal exercise to improve outcomes in overweight or obese women: a systematic 
review. Acta Obstet Gynecol Scand. 2012;91(5):538–545.

105. Streuling I, Beyerlein A, Rosenfeld E, Hofmann H, Schulz T, von Kries R. Physical activity and gestational weight gain: a 
meta-analysis of intervention trials. BJOG 2011;118(3):278–284.

106. Thangaratinam S, Rogozińska E, Jolly K, Glinkowski S, Duda W, Borowiack E, et al. Interventions to reduce or prevent 
obesity in pregnant women: a systematic review. Health Technol Assess. 2012;16(31):1–191.

107. Quinlivan JA, Julania S, Lam L. Antenatal dietary interventions in obese pregnant women to restrict gestational weight 
gain to Institute of Medicine recommendations: a meta-analysis. Obstet Gynecol. 2011;118(6):1395–1401.

108. Tanentsapf I, Heitmann BL, Adegboye AR. Systematic review of clinical trials on dietary interventions to prevent 
excessive weight gain during pregnancy among normal weight, overweight and obese women. BMC Pregnancy 
Childbirth 2011;11:81.

109. McGowan CA, Walsh JM, Byrne J, Curran S, McAuliffe FM. The influence of low glycemic index dietary intervention on 
maternal dietary intake, glycemic index and gestational weight gain during pregnancy: an randomized controlled trial. 
Nutr J. 2013;12(1):140.

110. Muktabhant B, Lawrie TA, Lumbiganon P, Laopaiboon M. Diet or exercise, or both, for preventing excessive weight 
gain in pregnancy. Cochrane Database Syst Rev. 2015;6:CD007145.

111. Gardner B, Wardle J, Poston L, Croker H. Changing diet and physical activity to reduce gestational weight gain: a 
meta-analysis. Obes Rev. 2011:12(7);602–620.

112. Kim SY, England JL, Sharma JA, Njoroge T. Gestational diabetes mellitus and risk of childhood overweight and obesity 
in offspring: a systematic review. Exp Diabetes Res. 2011;541308:1–9.

113. Tobias DK, Zhang C, van Dam RM, Bowers K, Hu FB. Physical activity before and during pregnancy and risk of 
gestational diabetes mellitus: a meta-analysis. Diabetes Care 2011;34(1):223–229.

114. Nodine PM, Hastings-Tolsma M. Maternal obesity: improving pregnancy outcomes. MCN Am J Matern Child Nurs. 
2012;37(2):110–115.

115. Evensen AE. Update on gestational diabetes mellitus. Prim Care 2012;39(1):83–94.

116. Crume TL, Ogden L, Daniels S, Hamman RF, Norris JM, Dabelea D. The impact of in utero exposure to diabetes on 
childhood body mass index growth trajectories: the EPOCH study. J Pediatr. 2011;158(6):941–646.

117. El Hajj N, Pliushch G, Schneider E, Dittrich M, Müller T, Korenkov M, et al. Metabolic programming of MEST DNA 
methylation by intrauterine exposure to gestational diabetes mellitus. Diabetes 2013;62(4):1320–1328.

118. Desai M, Beall M, Ross MG. Developmental origins of obesity: programmed adipogenesis. Curr Diab Rep. 
2013;13(1):27–33.

119. Gillman MW, Oakey H, Baghurst PA, Volkmer RE, Robinson JS, Crowther CA. Effect of treatment of gestational 
diabetes mellitus on obesity in the next generation. Diabetes Care 2010;33(5):964–968.

120. Lawlor DA, Fraser A, Lindsay RS, Ness A, Dabelea D, Catalano P, et al. Association of existing diabetes, gestational 
diabetes and glycosuria in pregnancy with macrosomia and offspring body mass index, waist and fat mass in later 
childhood: findings from a prospective pregnancy cohort. Diabetologia 2010;53(1):89–97.

121. Nilofer AR, Raju VS, Dakshayini BR, Zaki SA. Screening in high-risk group of gestational diabetes mellitus with its 
maternal and fetal outcomes. Indian J Endocrinol Metab. 2012;16(Suppl 1):74–78.

122. Wen LM, Simpson JM, Rissel C, Baur LA. Maternal “junk food” diet during pregnancy as a predictor of high 
birthweight: findings from the healthy beginnings trial. Birth 2013;40(1):46–51.

123. Stein AD, Wang M, Martorell R, Neufeld LM, Flores-Ayala R, Rivera JA, et al. Growth to age 18 months following 
prenatal supplementation with docosahexaenoic acid differs by maternal gravidity in Mexico. J Nutr.  
2011;141(2):316–320.



  53

124. Larqué E, Demmelmair H, Gil-Sánchez A, Prieto-Sánchez MT, Blanco JE, Pagán A, et al. Placental transfer of fatty acids 
and fetal implications. Am J Clin Nutr. 2011;94(6 Suppl):1908–1913.

125. Bodnar LM, Parrott MS. Intervention strategies: to improve outcome in obese pregnancies: micronutrients and dietary 
supplementations. In: Gillman MW, Poston L, editors. Maternal obesity. Cambridge: Cambridge University Press; 
2012:199–207.

126. Sen S, Iyer C, Meydani SN. Obesity during pregnancy alters maternal oxidant balance and micronutrient status. J 
Perinatol. 2014;34(2):105–111.

127. Weekly iron-folic acid supplementation (WIFS) in women of reproductive age: its role in promoting optimal maternal 
and child health. Position statement. Geneva: World Health Organization; 2009 (http://www.who.int/nutrition/
publications/micronutrients/weekly_iron_folicacid/en/, accessed 12 February 2016).

128. Haider BA, Olofin I, Wang M, Spiegelman D, Ezzati M, Wafaie W. Anaemia, prenatal iron use, and risk of adverse 
pregnancy outcomes: systematic review and meta-analysis. BM 2013;346:f3443.

129. Imdad A, Bhutta ZA. Routine iron/folate supplementation during pregnancy: effect on maternal anaemia and birth 
outcomes. Paediatr Perinat Epidemiol. 2012;26 Suppl 1:168–177.

130. Peña-Rosas JP, De-Regil LM, Dowswell T, Viteri FE. Intermittent oral iron supplementation during pregnancy. Cochrane 
Database Syst Rev. 2012;7:CD009997.

131. Guideline: Delayed umbilical cord clamping for improved maternal and infant health and nutrition outcomes. Geneva: 
World Health Organization; 2014 (http://apps.who.int/iris/bitstream/10665/148793/1/9789241508209_eng.pdf?ua=1, 
accessed 12 February 2016).

132. American College of Obstetricians and Gynecologists Committee on Obstetric Practice. Committee opinion no. 543: 
timing of umbilical cord clamping after birth. Obstet Gynecol. 2012;120(6):1522–1526.

133. Cepeda-Lopez AC, Aeberli I, Zimmermann MB. Does obesity increase risk for iron deficiency? A review of the literature 
and the potential mechanisms. Int J Vitam Nutr Res. 2010;80(4–5):263–270.

134. De-Regil LM, Fernandez-Gaxiola AC, Dowswell T, Peña-Rosas JP. Effects and safety of periconceptional folate 
supplementation for preventing birth defects. Cochrane Database Syst Rev. 2010;10:CD007950.

135. Blencowe H, Cousens S, Modell B, Lawn J. Folic acid to reduce neonatal mortality from neural tube disorders. Int J 
Epidemiol. 2010;39 Suppl 1:110–121.

136. Baggott JE, Tamura T. Homocysteine, iron and cardiovascular disease: a hypothesis. Nutrients 2015;7(2):1108–1118.

137. Josefson JL, Feinglass J, Rademaker AW, Metzger BE, Zeiss DM, Price HE, et al. Maternal obesity and vitamin D 
sufficiency are associated with cord blood vitamin D insufficiency. J Clin Endocrinol Metab. 2013;98(1):114–119.

138. Harvey NC, Javaid K, Bishop N, Kennedy S, Papageorghiou AT, Fraser R, et al. MAVIDOS maternal vitamin D 
osteoporosis study: study protocol for a randomized controlled trial. The MAVIDOS Study Group. Trials 2012;13:13.

139. Fewtrell MS. Does early nutrition program later bone health in preterm infants? Am J Clin Nutr.  
2011;94(6 Suppl):1870–1873.

140. Dror DK. Vitamin D status during pregnancy: maternal, fetal, and postnatal outcomes. Curr Opin Obstet Gynecol. 
2011;23(6):422–426. 

141. De-Regil LM, Palacios C, Ansary A, Kulier R, Peña-Rosas JP. Vitamin D supplementation for women during pregnancy. 
Cochrane Database Syst Rev. 2012;2:CD008873.

142. Lefebvre P, Letois F, Sultan A, Nocca D, Mura T, Galtier F. Nutrient deficiencies in patients with obesity considering 
bariatric surgery: a cross-sectional study. Surg Obes Relat Dis. 2014;10(3):540–546.

143. Nicoletti CF, Lima TP, Donadelli SP, Salgado W Jr, Marchini JS, Nonino CB. New look at nutritional care for obese patient 
candidates for bariatric surgery. Surg Obes Relat Dis. 2013;9(4):520–525.

144. Bromley C, Given L, Ormston, editors. The Scottish health survey 2009. Volume I: main report. Edinburgh: The Scottish 
Government; 2010 (http://www.gov.scot/resource/doc/325403/0104975.pdf, accessed 7 March 2016).

145. Bromley C, Bradshaw P, Given L, editors. The Scottish health survey 2008. Volume I: main report. Edinburgh: The 
Scottish Government; 2009 (http://www.gov.scot/resource/doc/286063/0087158.pdf, accessed 7 March 2016).

146. McLoone P, Morrison DS. Risk of child obesity from parental obesity: analysis of repeat national cross-sectional surveys. 
Eur J Public Health 2014;24(2):186–190.

147. Kral TV, Rauh EM. Eating behaviors of children in the context of their family environment. Physiol Behav. 
2010;100(5):567–573.

148. Loring B, Robertson A. Obesity and inequities. Guidance for addressing inequities in overweight and obesity. 
Copenhagen: WHO Regional Office for Europe; 2014 (http://ec.europa.eu/health/social_determinants/docs/policybrief_
obesity_en.pdf, accessed 12 February 2016).

149. Dobbs R, Sawers C, Thompson F, Manyika J, Woetzel J, Child P, et al. Overcoming obesity: an initial economic analysis. 
New York (NY): McKinsey Global Institute; 2014 (http://www.mckinsey.com/insights/economic_studies/how_the_
world_could_better_fight_obesity, accessed 12 February 2016).



54 

150. Addati L, Cassirer N, Gilchrist K. Maternity and paternity at work: law and practice across the world. Geneva: 
International Labour Organization; 2014 (http://www.ilo.org/wcmsp5/groups/public/---dgreports/---dcomm/---publ/
documents/publication/wcms_242615.pdf, accessed 12 February 2016).

151. Lewis S, Stumbitz B, Miles L, Rouse J. Maternity protection in SMEs: an international review. Geneva: International 
Labour Organization; 2014 (http://www.ilo.org/wcmsp5/groups/public/---dgreports/---dcomm/---publ/documents/
publication/wcms_312783.pdf, accessed 6 October 2015).

152. International code of marketing of breast-milk substitutes. Geneva: World Health Organization; 1981 (http://www.
who.int/nutrition/publications/code_english.pdf, accessed 12 February 2016).

153. The international code of marketing of breastmilk substitutes. The full code. WHA resolutions [website]. Geneva: 
International Baby Food Action Network; 2015 (http://ibfan.org/the-full-code, accessed 12 February 2016).

154. The Baby Friendly Initiative. Working within the International code of marketing of breast-milk substitutes. A guide 
for health workers. London: UNICEF United Kingdom; 2015 (http://www.unicef.org.uk/Documents/Baby_Friendly/
Guidance/guide_int_code_health_professionals.pdf, accessed 7 March 2016).

155. Commission Directive 2006/141/EC of 22 December 2006 on infant formulae and follow-on formulae and 
amending Directive 1999/21/EC. Official Journal 2006:401:1–33 (http://eur-lex.europa.eu/LexUriServ/LexUriServ.
do?uri=OJ%3AL%3A2006%3A401%3A0001%3A0033%3AEN%3APDF, accessed 12 February 2016).

156. Using price policies to promote healthier diets. Copenhagen: WHO Regional Office for Europe; 2015 (http://www.euro.
who.int/__data/assets/pdf_file/0008/273662/Using-price-policies-to-promote-healthier-diets.pdf, accessed 12 February 
2016).

157. Mytton O, Clarke D, Rayner M. Taxing unhealthy food and drinks to improve health. BMJ 2012;344:e2931. 

158. Thow AM, Jan S, Leeder S, Swinburn B. The effect of fiscal policy on diet, obesity and chronic disease: a systematic 
review. Bull World Health Organ. 2010;88(8):609–614.

159. Finkelstein EA, Zhen C, Nonnemaker J, Todd JE. Impact of targeted beverage taxes on higher- and lower-income 
households. Arch Intern Med. 2010;170(22):2028–2034. 

160. Andreyeva T, Chaloupka FJ, Brownell KD. Estimating the potential of taxes on sugar-sweetened beverages to reduce 
consumption and generate revenue. Prev Med. 2011;52(6):413–416.

161. An R, Patel D, Segal D, Sturm R. Eating better for less: a national discount program for healthy food purchases in 
South Africa. Am J Health Behav. 2013;37(1):56–61. 

162. Sturm R, An R, Segal D, Patel D. A cash-back rebate program for healthy food purchases in South Africa: results from 
scanner data. Amer J Prev Med. 2013;44(6):567–572.

163. Nordström LJ, Thunström L. Can targeted food taxes and subsidies improve the diet? Distributional effects among 
income groups. Food Policy 2011;36(2):259–271. 

164. WHO Regional Office for Europe nutrient profile model. Copenhagen: WHO Regional Office for Europe; 2015 (http://
www.euro.who.int/__data/assets/pdf_file/0005/270716/Nutrient-Profile-Model_Version-for-Web.pdf?ua=1, accessed 
12 February 2016).

165. WHO Regional Office for Europe, UNICEF. Healthy food and nutrition for women and their families. Training course for 
health professionals. Copenhagen: WHO Regional Office for Europe; 2001 (http://www.euro.who.int/__data/assets/
pdf_file/0020/152237/E73470.pdf?ua=1, accessed 12 February 2016).

166. WHO, UNICEF. Baby-friendly hospital initiative. Revised, updated and expanded for integrated care. Geneva: World 
Health Organization; 2009 (http://www.who.int/nutrition/publications/infantfeeding/bfhi_trainingcourse/en/, accessed 
12 February 2016).

167. Food and nutrition policy for schools. A tool for the development of school nutrition programmes in the European 
Region. Copenhagen: WHO Regional Office for Europe; 2006 (http://www.euro.who.int/__data/assets/pdf_
file/0019/152218/E89501.pdf, accessed 12 February 2016).

168. Singh S, Sedgh G, Hussain R. Unintended pregnancy: worldwide levels, trends, and outcomes. Stud Fam Plann. 
2010;41(4):241–250.

169. Heslehurst N, Crowe L, Robalino S, Sniehotta FF, McColl E, Rankin J. Interventions to change maternity healthcare 
professionals’ behaviours to promote weight-related support for obese pregnant women: a systematic review. 
Implement Sci. 2014;9:97.

170. Watson M, Howell S, Johnston T, Callaway L, Khor S, Cornes S. Pre-pregnancy BMI: costs associated with maternal 
underweight and obesity in Queensland. Aust NZ J Obstet Gynaecol. 2013;53(3)243–249.

171. Rawdin AC, Duenas A, Chilcott JB. The cost-effectiveness of weight management programmes in a postnatal 
population. Public Health 2014;128(9):804–810.

172. Morgan KL, Rahman MA, Macey S, Atkinson MD, Hill RA, Khanom A, et al. Obesity in pregnancy: a retrospective 
prevalence-based study on health services utilisation and costs on the NHS. BMJ Open 2014;4(2):e003983.

173. Dodd JM, Ahmed S, Karnon J, Umberger W, Deussen AR, Tran T, et al. The cost-effectiveness of providing antenatal 
lifestyle advice for women who are overweight or obese: the LIMIT randomised trial. BMC Obesity 2015;2:14.



  55

174. Chen CYO, Crott J, Liu Z, Smith DE. Fructose and saturated fats predispose hyperinsulinemia in lean male rat offspring. 
Eur J Nutr. 2010;49(6):337–343.

175. Blumfield ML, Hure AJ, MacDonald-Wicks L, Smith R, Collins CE. A systematic review and meta-analysis of energy and 
macronutrient intakes during pregnancy in developed countries. Nutr Rev. 2012;70(6):322–336.

176. Blumfield ML, Hure A, MacDonald-Wicks L, Smith R, Collins C. A systematic review and meta-analysis of micronutrient 
intakes during pregnancy in developed countries. Nutr Rev. 2013;71(2):118–132.

177. Dodd JM, McPhee AJ, Turnbull D, Yelland LN, Deussen AR, Grivell RM, et al. The effects of antenatal dietary and 
lifestyle advice for women who are overweight or obese on neonatal health outcomes: the LIMIT randomised trial. 
BMC Med. 2014;12:163.

178. Briley AL, Barr S, Badger S, Bell R, Croker H, Godfrey KM, et al. A complex intervention to improve pregnancy outcome 
in obese women; the UPBEAT randomised controlled trial. BMC Pregnancy Childbirth 2014;14:74.

179. Poston L, Bell R, Croker H, Flynn AC, Godfrey KM, Goff L, et al. Effect of a behavioural intervention in obese pregnant 
women (the UPBEAT study): a multicentre, randomised controlled trial. Lancet Diabetes Endocrinol.  
2015;3(10):767–777.

180. Noncommunicable diseases [website]. Copenhagen: WHO Regional Office for Europe; 2014 (http://www.euro.who.int/
en/health-topics/noncommunicable-diseases/noncommunicable-diseases, accessed 12 February 2016).

181. Marmot M. Fair society, healthy lives. The Marmot review. Strategic review of health inequalities in England post-2010. 
London: University College London Institute of Health Equity; 2010 (http://www.instituteofhealthequity.org/projects/
fair-society-healthy-lives-the-marmot-review, accessed 12 February 2016).

182. Campell F, Conti F, Heckman JJ, Moon SH, Pinto R, Pungello E, et al. Early childhood investments substantially boost 
adult health. Science 2014;343(6178):1478–1485.

183. Global nutrition report 2014: actions and accountability to accelerate the world’s progress on nutrition. Washington 
(DC): International Food Policy Research Institute; 2014 (http://www.ifpri.org/publication/global-nutrition-report-2014-
actions-and-accountability-accelerate-worlds-progress, accessed 12 February 2016).

184. Global targets 2025: poster. To improve maternal, infant and young child nutrition [website]. Geneva: World Health 
Organization; 2014 (www.who.int/nutrition/topics/nutrition_globaltargets2025/en/, accessed 12 February 2016).

185. Vienna Declaration on Nutrition and Noncommunicable Diseases in the Context of Health 2020. WHO Ministerial 
Conference on Nutrition and Noncommunicable Diseases in the Context of Health 2020, Vienna, Austria, 4–5 
July 2013. Copenhagen: WHO Regional Office for Europe; 2013 (http://www.euro.who.int/__data/assets/pdf_
file/0003/234381/Vienna-Declaration-on-Nutrition-and-Noncommunicable-Diseases-in-the-Context-of-Health-2020-
Eng.pdf, accessed 12 February 2016).

186. Health 2020: a European policy framework supporting action across government and society for health and  
well-being. Copenhagen: WHO Regional Office for Europe; 2012 (document EUR/RC62/9; http://www.euro.who.
int/__data/assets/pdf_file/0009/169803/RC62wd09-Eng.pdf, accessed 12 February 2016).

187. Reproductive health strategy to accelerate progress towards the attainment of international development goals and 
targets. Geneva: World Health Organization; 2004 (http://whqlibdoc.who.int/hq/2004/WHO_RHR_04.8.pdf?ua=1, 
accessed 12 February 2016).

188. European Food and Nutrition Action Plan 2015–2020. Regional Committee for Europe 64th Session, Copenhagen, 
Denmark, 15–18 September 2014. Copenhagen: WHO Regional Office for Europe; 2014 (http://www.euro.who.int/__
data/assets/pdf_file/0008/253727/64wd14e_FoodNutAP_140426.pdf, accessed 12 February 2016).

189. Investing in children: the European child and adolescent health strategy 2015–2020. Regional Committee for Europe 
64th Session, Copenhagen, Denmark, 15–18 September 2014. Copenhagen: WHO Regional Office for Europe; 2014 
(http://www.euro.who.int/__data/assets/pdf_file/0010/253729/64wd12e_InvestCAHstrategy_140440.pdf?ua=1, 
accessed 12 February 2016).

190. Comprehensive implementation plan on maternal, infant and young child nutrition. Geneva: World Health 
Organization; 2014 (http://apps.who.int/iris/bitstream/10665/113048/1/WHO_NMH_NHD_14.1_eng.pdf?ua=1, 
accessed 12 February 2016).

191. Essential nutrition actions. Improving maternal, newborn, infant and young child health and nutrition. Geneva: World 
Health Organization; 2013 (http://apps.who.int/iris/bitstream/10665/84409/1/9789241505550_eng.pdf, accessed 12 
February 2016).

192. Preconception care: maximizing the gains for maternal and child health. Policy brief. Geneva: World Health 
Organization; 2013 (http://www.who.int/maternal_child_adolescent/documents/preconception_care_policy_brief.
pdf?ua=1, accessed 12 February 2016).

193. Blumfield ML, Hure AJ, Macdonald-Wicks LK, Patterson AJ, Smith R, Collins CE. Disparities exist between national food 
group recommendations and the dietary intakes of women. BMC Womens Health 2011;11:37.

194. Grammatikopoulou MG, Pritsa AA, Badeka S, Aggelaki I, Giantsiou I, Houta A, et al. A pilot study on the prevalence of 
maternal obesity in selected Greek counties. Endocrinol Nutr. 2013;60(9):507–512.



56 

195. Hatzopoulou K, Filis V, Grammatikopoulou MG, Kotzamanidis C, Tsigga M. Greek pregnant women demonstrate 
inadequate micronutrient intake despite supplement use. J Diet Suppl. 2014;11(2):155–165.

196. Williamson C, Wyness L. Nutritional requirements in pregnancy and use of dietary supplements. Community Pract. 
2013;86(8):44–47.

197. Global nutrition policy review: what does it take to scale up nutrition action? Geneva: World Health Organization; 
2013 (http://apps.who.int/iris/bitstream/10665/84408/1/9789241505529_eng.pdf, accessed 12 February 2016).

198. Roberfroid D, Huybregts L, Lanou H, Ouedraogo L, Henry MC, Meda N, et al. Impact of prenatal multiple 
micronutrients on survival and growth during infancy: a randomized controlled trial. Am J Clin Nutr.  
2012;95(4):916–924. 

199. Khan AI, Kabir I, Ekström EC, Åsling-Monemi K, Alam DS, Frongillo EA, et al. Effects of prenatal food and 
micronutrient supplementation on child growth from birth to 54 months of age: a randomized trial in Bangladesh. 
Nutr J. 2011;10:134.

200. Guideline: calcium supplementation in pregnant women. Geneva: World Health Organization; 2013: p.1 (http://apps.
who.int/iris/bitstream/10665/85120/1/9789241505376_eng.pdf, accessed 12 February 2016).

201. Global recommendations on physical activity for health. Geneva: World Health Organization; 2010 (http://whqlibdoc.
who.int/publications/2010/9789241599979_eng.pdf, accessed 12 February 2016).

202. EURO-PERISTAT Project, SCPE, EUROCAT. European perinatal health report. The health and care of pregnant women 
and babies in Europe in 2010. Paris: EURO-PERISTAT Project; 2013 (https://www.tno.nl/media/1975/european_
perinatal_health_report_2010.pdf, accessed 12 February 2016).

203. Guelinckx I, Devlieger R, Beckers K, Vansant G. Maternal obesity: pregnancy complications, gestational weight gain 
and nutrition. Obes Rev. 2008;9(2):140–150. 

204. Nohr E, Vaeth M, Baker J, Sørensen T, Olsen J, Rasmussen K. Combined associations of prepregnancy body mass index 
and gestational weight gain with outcome of pregnancy. Am J Clin Nutr. 2008;87(6):1750–1759.

205. Frischknecht F, Brühwiler H, Raio L, Lüscher KP. Changes in pre-pregnancy weight and weight gain during pregnancy: 
retrospective comparison between 1986 and 2004. Swiss Med Wkly. 2009;139(3–4):52–55.

206. Global database on body mass index. An interactive surveillance tool for monitoring nutrition transition [online 
database]. Geneva: World Health Organization; 2015 (http://apps.who.int/bmi/index.jsp?introPage=intro_3.html, 
accessed 12 February 2016).

207. Institute of Medicine. Part I: nutritional status and weight gain. In: Institute of Medicine. Nutrition during pregnancy. 
Washington (DC): National Academies Press; 1990 (http://www.ncbi.nlm.nih.gov/books/NBK235235/, accessed 12 
February 2016).

208. Breastfeeding mothers need peer counselling [website]. Copenhagen: WHO Regional Office for Europe; 2013 (http://
www.euro.who.int/en/health-topics/Life-stages/maternal-and-newborn-health/news/news/2013/08/breastfeeding-
mothers-need-peer-counselling, accessed 12 February 2016).

209. Bosi ATB, Eriksen KG, Sobko T, Wijnhoven T, Breda J. Breastfeeding practices and policies in WHO European Region 
Member States. Public Health Nutr. 2016;19(4):753–764. 

210. Protection, promotion and support of breastfeeding in Europe: a blueprint for action (revised 2008). Luxembourg: 
European Commission Directorate Public Health and Risk Assessment; 2008 (http://www.aeped.es/sites/default/files/6-
newblueprintprinter.pdf, accessed 7 March 2016).

211. Pokhrel S, Quigley MA, Fox-Rushby J, McCormick F, Williams A, Trueman P, et al. Potential economic impacts from 
improving breastfeeding rates in the UK. Arch Dis Child. 2015;100(4):334–340.

212. Heslehurst N, Newham G, Maniatopoulos G, Fleetwood C, Robalino S, Rakin J. Implementation of pregnancy weight 
management and obesity guidelines: a meta-synthesis of healthcare professionals’ barriers and facilitators using the 
theoretical domains framework. Obes Rev. 2014;15(6):462–486. 

213. Global strategy for infant and young child feeding. Geneva: World Health Organization; 2003 (http://apps.who.int/iris/
bitstream/10665/42590/1/9241562218.pdf?ua=1&ua=1, accessed 12 February 2016).

214. Aizer A, Currie J. The intergenerational transmission of inequality: maternal disadvantage and health at birth. Science 
2014;344(6186):856–861.

215. WHO, UNICEF. Advocacy strategy. Breastfeeding advocacy initiative. For the best start in life. Geneva: World Health 
Organization; 2015 (http://apps.who.int/iris/bitstream/10665/152891/1/WHO_NMH_NHD_15.1_eng.pdf?ua=1, 
accessed 12 February 2016).

216. Sixty-Third World Health Assembly. WHA63.23. Infant and young child nutrition. Geneva: World Health Organization; 
2010 (http://apps.who.int/gb/ebwha/pdf_files/WHA63/A63_R23-en.pdf, accessed 12 February 2016).

217. Faucher MA, Barger MK. Gestational weight gain in obese women by class of obesity and select maternal/newborn 
outcomes: a systematic review. Women Birth 2015;28(3):70–79.

218. NCD global monitoring framework [website]. Geneva: World Health Organization; 2013 (http://www.who.int/nmh/
global_monitoring_framework/en/, accessed 15 March 2016).



  57

14.1 Annex 1. Undernutrition during pregnancy

The nutritional status of the fetus is dependent on the maternal-fetal interface and poor availability of 
substrates will impair its development [1]. Historical cohorts – mainly from the Dutch Hunger Winter and 
the Chinese and Leningrad famines – have during pregnancy shown associations between exposure to 
severe energy restriction and insulin resistance, glucose intolerance, hypertension, cardiovascular diseases 
(CVD) and obesity in the adult offspring [1–6]. These associations are supported by experimental studies in 
animal models [5]. Studies in developing countries demonstrate associations between chronic undernutrition 
(stunted linear growth) and impaired glucose metabolism with the development of type II diabetes mellitus 
(T2DM) [3]. The timing of nutritional deprivation appears to be important: it is suggested that early 
gestational exposure to famine promotes hypertension, whereas energy restriction in late gestation may 
promote adult adiposity and glucose intolerance or insulin resistance [1,4]. 

14.1.1 Energy restriction

Undernutrition in the first trimester results in small infants; undernutrition in the second trimester results in 
infants that are both small and thin; whereas undernutrition in later gestation is associated with small head 
circumference [7]. Studies in humans show moderate (≤30%) reduction of food intake during pregnancy 
results in reduced birth weight, so-called catch-up growth and predisposition to obesity [2,8,9]. Animal 
studies suggest that an even more severe (50%) restriction results in endocrine and metabolic abnormalities 
with related low birth weight, reduced β-cell mass, insulin secretion and possibly insulin resistance in 
offspring [10]. Extreme food restriction (70%) is associated with intrauterine growth restriction, adult 
hyperphagia, hyperinsulinaemia, hypertension, hyperleptinaemia and obesity [7,11]. 

In obese pregnant women, gestational energy restriction may reduce the risk of metabolic programming of 
obesity in the offspring. However, concerns about possible detrimental effects have been expressed, such as: 
altering sensitivity to fetal growth hormones, insulin and insulin-like growth factor-1, and up-regulating the 
hypothalamo-pituitary-adrenal stress axis [12,13]. When exposed to gestational energy restriction, fetal brain 
growth is prioritized at the cost of other organs and tissue development [7]. Muscle and bone development may 
even be compromised in favour of adipose tissue and programming may become permanent during this critical 
window of development [7].

Annexes
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Animal studies suggest that a moderate (≤30%) reduction of food intake during lactation results in a 
reduction of body weight and adipose tissue in offspring and this may protect infants against diet-induced 
overweight and obesity [14,15].

14.1.2 Protein restriction 

Any imbalance of gestational macronutrient intake may alter metabolic programming [11,16]. Restriction 
of protein, the most widely studied form of gestational undernutrition, is thought to be key to the so-called 
developmental origin of health and disease [3,17,18]. Amino acids are vital as substrates for cellular 
proteins, hormones and other signalling molecules. Conversely, amino acids and their derivatives can, in high 
concentrations, act as pathogenic factors in oxidative stress and CVD [17]. 

Animal studies suggest that low-protein diets (5–8%) are associated with endocrine and metabolic 
abnormalities and intrauterine growth restriction [11,17]. The offspring demonstrate: impaired glucose 
tolerance and β-cell dysfunction – T2DM, hyperinsulinaemia, insulin resistance and hypertension [3,17,19] – 
and risk of possible impaired adult bone health [11,20]. 

14.2 Annex 2. Maternal micronutrient deficiency

There is a strong relation between preconception micronutrient status and the healthy development of 
pregnancy. The nutritional status of women of reproductive age is often inadequate [21,22]. In addition, 
periconceptual micronutrient status is thought to play a significant role in metabolic programming  
[4,20–25]. For example, the protective effect of prenatal micronutrient adequacy in promoting fetal growth 
and preventing mortality is established for iron-folic acid in combination with vitamin A [24–27]. 

Following the formulation of the United Nations Children's Fund (UNICEF)/WHO/United Nations University 
multiple micronutrient supplement for pregnant and lactating women (UNIMMAP), the results from 
randomized controlled trials suggest a positive effect on birth weight and small-for-gestational-age babies, 
compared with iron-folic acid alone [24,28] (see Table 14.1 for further details). 

Table 14.1. Composition of iron-folic acid, UNIMMAP, and UNICEF/WHO daily supplements for pregnant 
and lactating women

NUTRIENT FORM

IRON-FOLIC ACID 

AMOUNT

UNIMMAP 

AMOUNT
UNICEF/WHO 
AMOUNT

Vitamin A (µg) Retinol – 800 800

Vitamin D (µg) Cholecalciferol – 5 5

Vitamin E (mg) Tocopherol – 10 15

Vitamin C (mg) Ascorbic acid – 70 55

Thiamine (mg) Thiamine HCL – 1.4 1.4

Riboflavin (mg) Riboflavin – 1.4 1.4

Niacin (mg) Nicotinamide – 18 18

Vitamin B6 (mg) Pyrodxine – 1.9 1.9

Vitamin B12 (µg) Cyanocobalamine – 2.6 2.6

Folic acid (µg) – 400 400 600

Iron (mg) Ferrous fumarate 60 30 27

Zinc (mg) Zinc sulfate – 15 10

Copper (mg) Copper sulfate – 2 1.15

Selenium (µg) Sodium selenite – 65 30

Iodine (µg) Potassium iodide – 150 250

Sources: Roberfroid et al. [24, p.917]; Essential nutrition actions. Improving maternal, newborn, infant and young child health and nutrition [29, p.46].
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A WHO review [30] underlines the importance of a systematic evaluation of UNIMMAP’s safety and 
effectiveness before routine prenatal supplementation is recommended, and results of one cross-sectional 
study suggest that nutritive compounds such as phytochemicals – not included in these supplements and 
found in fruits and vegetables – may account for some of the observed positive effects on birth weight 
[31]. In addition, longitudinal studies have not yet demonstrated whether supplementation of UNIMMAP 
translates into protective long-term health effects in offspring [24].

14.2.1 Vitamin A

Vitamin A is involved in various embryonic systems [21]. Deficiency in vitamins A and B6 negatively affects 
the structural integrity of the uterine arterial walls during implantation and early placental development. On 
the other hand, excess vitamin A intake is teratogenic in animals, and pregnant women are recommended 
not to take supplements of vitamin A [21].

14.2.2 Calcium

Low calcium intake during pregnancy may negatively influence bone mineral content in children and peak 
bone mass in early adulthood [11,32]. In addition, fetal calcium deficiency has been associated with low 
birth weight [33] and high blood pressure in adult offspring [7]. Moreover, evidence suggests that calcium 
supplementation during pregnancy offers some protection against gestational hypertension, pre-eclampsia 
and preterm birth [34,35].

14.2.3 Zinc

Zinc is a component of many proteins involved in normal metabolic functions and cellular replication, and 
plays a key role in the development of most tissues [36], especially in the central nervous system [37]. 
Moderate maternal zinc deficiency may influence fetal development through reduced cell proliferation and 
maturation, or protein synthesis [21,36]. Low plasma zinc is associated with risk of fetal malformations 
and low birth weight in the first and third trimesters, respectively [21]. However, results from zinc 
supplementation in later gestation showed no improvements in birth weight [37].

14.2.4 Iodine

Iodine deficiency disorders (IDDs) are the greatest cause of preventable brain damage. Within the WHO 
European Region, IDDs are endemic and without intake of rich dietary sources of iodine (seafood, milk) or 
universal salt iodization, the Region would soon see a return of goitre and cretinism. Iodine is also included in 
the UNIMMAP [24] and the UNICEF/WHO [25] micronutrient supplements for pregnant and lactating women. 
Iodine is critical for the thyroid gland and essential for brain development, growth and metabolism; pregnant 
and lactating women and their offspring are especially vulnerable [38–41] and low iodine intakes have been 
documented in women of reproductive age [40–45]. Pregnant women can therefore boost their iodine 
intake from dietary sources or, if necessary, iodine supplements should be prescribed (via iodized oil and not 
only universal salt iodization, owing to the risks related to high salt consumption and hypertension). Recent 
findings from the United Kingdom show that mothers who were iodine-deficient while pregnant, increased 
their child’s risk of having a low verbal IQ and poor reading accuracy and comprehension by the time they 
were eight years of age [46]. It appears that the more iodine levels drop during pregnancy, the lower the 
child’s performance in terms of IQ and reading ability.

14.2.5 Antioxidants

Antioxidants are suggested to positively influence embryonic development. The administration of 
antioxidants has been reported to reduce placental damage from oxidative stress, particularly in women with 
pre-eclampsia [21]. In addition, studies in rodents suggest that antioxidants seem to have a preventive effect 
on the development of adiposity in offspring of obese mothers or mothers with a high fat intake during 
pregnancy [47]. 
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14.3 Annex 3. Observed relationship between obesity and micronutrient status in women by 
pregnancy status

MICRONUTRIENT OBESE NON-PREGNANT WOMEN OBESE PREGNANT WOMEN

Folate Some studies report significantly less folate 
consumption* 

An inverse relationship exists between folate 
intake and BMI

Elevated BMI is associated with lower serum 
folate, controlling for folate intake

Obese women may be at greater risk of 
folate deficiency*

In the latter half of pregnancy, serum folate 
concentrations are significantly  
lower in women with pre-pregnancy obesity*

Antioxidants Obese women have a higher likelihood of 
selenium deficiency and marginal vitamin C 
status*

The odds of low vitamin E, α- and 
β-carotene, and other carotenoids are greater 
among obese women*

BMI does not appear to be associated  
with mid-trimester ascorbic acid or retinol 
concentrations 

Ascorbic acid concentrations are significantly 
lower in women who subsequently deliver 
small-for-gestational-age infants, compared 
with those who deliver appropriate-for-
gestational-age infants

Vitamin D Obese women have lower serum  
25(OH)D concentrations and are at higher 
risk of deficiency*

Pre-pregnancy BMI is associated with 
lower 25(OH)D concentrations and higher 
prevalence of vitamin D deficiency at  
<21 weeks of gestation

Neonates of overweight and obese women 
are about twice as likely to be vitamin D 
deficient compared with  
those of lean women

Trace minerals (iron, zinc) An inverse relationship may exist between 
adiposity and serum iron concentrations 

Adiposity predicts decreased iron absorption

Obesity may be associated with high 
haemoglobin and reduced prevalence of 
antepartum iron-deficiency anaemia

Pre-pregnancy obesity predicts  
postpartum anaemia

High pre-pregnancy BMI is correlated  
with lower plasma zinc concentrations early 
in pregnancy

Calcium Higher calcium intake is associated with 
lower probability of adiposity

Supplementation in women with low intake 
may result in decreased body weight and fat 
mass

The relationship between calcium and 
adiposity in pregnancy is unclear

*Compared with non-obese women or those of normal weight. 
Source: Bodnar & Parrott [48, p.200].

14.4 Annex 4. WHO European Region Member States and survey respondents

Albania
Andorra
Armenia
Austria
Azerbaijan
Belarus
Belgium
Bosnia and Herzegovina
Bulgaria

Croatia
Cyprus
Czech Republic
Denmark
Estonia
Finland
France
Georgia
Germany
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*Signifies a non-respondent Member State. All other countries responded to the survey.

Greece
Hungary
Iceland
Ireland
Israel
Italy
Kazakhstan
Kyrgyzstan
Latvia
Lithuania
Luxembourg
Malta
Monaco*
Montenegro
Netherlands
Norway
Poland
Portugal

Republic of Moldova
Romania
Russian Federation
San Marino*
Serbia
Slovakia
Slovenia
Spain
Sweden
Switzerland
Tajikistan
The former Yugoslav Republic of Macedonia
Turkey
Turkmenistan
Ukraine
United Kingdom
Uzbekistan

14.5 Annex 5. Questionnaire: survey of national recommendations on nutrition, physical 
activity, and weight gain during pregnancy

14.5.1 Introduction 

“Dear Participant,

Thank you for opening the link to this WHO Regional Office for Europe questionnaire. 
According to an assessment of the quality of antenatal services of the WHO European Region, several 
countries request updated guidance. Therefore, we have developed this questionnaire in order to evaluate 
the existing guidance in your country and subsequently to improve our next guidance package.
The questionnaire is divided into seven sections and takes only 20 minutes to complete. It has a strong focus 
on the pregnancy and postpartum periods. The questions relate to maternal and early nutrition, physical 
activity before/during/after pregnancy, and weight gain during pregnancy.

Please take your time, as your contribution is crucial to the development of our upcoming guidance package.”

14.5.2 Section 1. Respondent information

Q1: Please select the name of your country
Select country: ________ (all 53 countries in a drop-down list)

Q2: What is your professional background?
 1  General practitioner or family doctor
 2  Paediatrician
 3  Obstetrician
 4  Midwife
 5  Gynaecologist
 6  Nurse
 7  Dietician
 8  Nutritionist
 9  Community health care worker
 10   Other, please specify: _____________________________
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14.5.3 Section 2. Nutrition for women during/after pregnancy

The following section will include questions on national nutrition and food-based dietary recommendations 
for pregnant women and those in the postpartum period.

Q3: Does your country have document(s) providing national recommendation(s) on nutrition and/or food-based 
dietary guidelines for…? (If “No information available”, go to Question 16)
 1  Women before pregnancy
 2  Pregnant women
 3  Women in the postpartum period
 4  No information available 
 5  Other, please specify: _____________________________

Please provide information about the document(s) (data sources): _____________________________________

Q4:  Which bodies are responsible for the implementation of the national recommendation(s) on nutrition and/
or the food-based dietary guidelines for women during/after pregnancy? 
 1  Governmental
 2  Professional
 3  Both, governmental and professional
 4  No information available

Please provide details, including the name(s) of the specific bodies:___________________

Q5:  Which bodies are responsible for the review of the national recommendation(s) on nutrition and/or  
food-based dietary guidelines for women during/after pregnancy? 
 1  Governmental
 2  Professional
 3  Both, governmental and professional
 4  No information available

Please provide details, including the name(s) of the specific bodies:____________________

Please provide information on the national recommendation(s) on nutrition and/or food-based dietary 
guidelines for pregnant women.

Q6:  Please select and briefly describe the specific food-based dietary guideline recommendation(s) for 
pregnant women, which are nationally available:
 1  Calories, please specify:    _____________________________
 2  Proteins, please specify:   _____________________________
 3  Alcoholic beverages, please specify: _____________________________
 4  Calcium, please specify:   _____________________________
 5  Folic acid, please specify:   _____________________________
 6  Iron, please specify:   _____________________________
 7  Iodine, please specify:   _____________________________
 8  Vitamin A, please specify:   _____________________________
 9  Vitamin B, please specify:   _____________________________
 10  Vitamin D, please specify:    _____________________________
 11  Zinc, please specify:   _____________________________
 12  Other, please specify:    _____________________________
 13  No information available 
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Q7: Please select who delivers the national recommendation(s) on nutrition and/or food-based dietary 
guidelines for pregnant women:
 1  General practitioner or family doctor
 2  Obstetrician
 3  Midwife
 4  Gynaecologist
 5  Nurse
 6  Dietician
 7  Nutritionist
 8  Community health care worker
 9  Information only available online
 10  Information only available via campaigns
 11  Other, please specify:   _____________________________
 12  No information available 

Q8: Who receives training related to the national recommendation(s) on nutrition and/or food-based dietary 
guidelines for pregnant women?
 1  General practitioner or family doctor
 2  Obstetrician
 3  Midwife
 4   Gynaecologist
 5  Nurse
 6   Dietician
 7  Nutritionist
 8  Community health care worker
 9   Other, please specify: _____________________________
 10  No information available

Q9: What kind of training for health professionals, related to the national recommendation(s) on nutrition and/
or food-based dietary guidelines, does your country provide? 
 1  Pre-service (specific training BEFORE entering public health service or private practice)
 2  In-service (specific training DURING the course of employment)
 3  Both
 4   No training provided
 5  No information available

Please provide information on national recommendation(s) on nutrition and/or food-based dietary guidelines 
only for women in the postpartum period.
 
Q10:  Please select and briefly describe the specific food-based dietary guideline recommendation(s) for 
women in the postpartum period, which are nationally available:
 1  Calories, please specify:    _____________________________
 2  Proteins, please specify:   _____________________________
 3  Alcoholic beverages, please specify: _____________________________
 4  Calcium, please specify:   _____________________________
 5  Folic acid, please specify:   _____________________________
 6  Iron, please specify:   _____________________________
 7   Iodine, please specify:   _____________________________
 8  Vitamin A, please specify:   _____________________________
 9  Vitamin B, please specify:   _____________________________
 10  Vitamin D, please specify:    _____________________________
 11  Zinc, please specify:   _____________________________
 12  Other, please specify:    _____________________________
 13  No information available 
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Q11:  Please select who delivers the national recommendation(s) on nutrition and/or food-based dietary 
guidelines for women in the postpartum period:
 1  General practitioner or family doctor
 2  Obstetrician
 3  Midwife
 4  Gynaecologist
 5  Nurse
 6  Dietician
 7  Nutritionist
 8  Community health care worker
 9  Information only available online
 10  Information only available via campaigns
 11  Other, please specify:   _____________________________
 12  No information available    

Q12:  Who receives training related to the national recommendation(s) on nutrition and/or food-based dietary 
guidelines for women in the postpartum period?
 1  General practitioner or family doctor
 2  Obstetrician
 3  Midwife
 4  Gynaecologist
 5  Nurse
 6  Dietician
 7  Nutritionist
 8  Community health care worker
 9  No information available
 10  Other, please specify: _____________________________

Q13: What kind of training for health professionals does your country provide in relation to the national 
recommendation(s) on nutrition and/or food-based dietary guidelines for pregnant and women in the  
postpartum period? 
 1  Pre-service (specific training BEFORE entering public health service or private practice)
 2  In-service (specific training DURING the course of employment)
 3  Both
 4  No training provided
 5  No information available

Please provide additional information on the national recommendation(s) on nutrition and/or food-based dietary 
guidelines for women before/during/after pregnancy.

Q14:  Does specific information exist for special cases on national dietary recommendations?
 1  Women in the preconception period
 2  Pregnant women who are overweight/obese
 3  Pregnant women who are underweight
 4  Pregnant women who need a special diet (e.g. gestational diabetes, vegetarians)
 5  None of these special cases receive one-to-one dietary counselling
 6  No information available 

Please provide further details, if necessary: ____________________________________________  
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Q15:  Do special cases receive one-to-one/face-to-face (several & follow-up) sessions of nutrition counselling?
 1  Women in the preconception period
 2  Pregnant women who are overweight/obese
 3  Pregnant women who are underweight
 4  Pregnant women who need a special diet (e.g. gestational diabetes, vegetarians)
 5  None of these special cases receive one-to-one or face-to-face nutrition counselling
 6  No information available 

Please provide further details, if necessary: ____________________________________________ 

14.5.4 Section 3. Appropriate weight gain during pregnancy

The following section will include questions on weight gain during pregnancy

Q16:  Does your country have document(s) providing national recommendation(s) on appropriate weight gain 
during “normal” pregnancies? (If “No” or “No information available”, go to Question 23)
 1  Yes
 2  No
 3  No information available

If Yes, please provide information about the policy document(s) (data sources):___________________________

Q17: Which bodies are responsible for the development and/or implementation of the recommendation(s) on 
appropriate weight gain during “normal” pregnancies?  
 1  Governmental
 2  Professional
 3  Both, governmental and professional
 4  No information available

Please provide details, including the name(s) of the specific bodies:___________________________________

Q18: Does your country provide gestational weight gain (GWG) recommendations according to pre-pregnancy 
body mass index (BMI) (e.g. BMI >25 or >30; or BMI <18.5) for singleton pregnancies?
 1  Yes  
 2  No
 3  No information available

If Yes, on which international GWG recommendations are the national recommendations based?
 1  The United States Institute of Medicine (IoM) 1990 
 2  IoM 1990 with modification, please specify: _________
 3  IoM 2009
 4  IoM 2009 with modification, please specify: __________
 5  Other GWG recommendations, please specify: __________________

Q19: Do the GWG recommendations include specific guidance for each obese class I (BMI 30.0–34.9),  
II (BMI 35.0–39.9), and III (BMI ≥40.0)?
 1  Yes
 2  No
 3  No information available 

If Yes, please specify the recommendations according to class: _______________
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Q20: Do the GWG recommendations include cut-offs for BMI according to the WHO standards (underweight 
<18.5, normal 18.50–24.99, overweight ≥25, obese ≥30)?
 1  Yes
 2  No
 3  No information available 

If No, please specify the cut-offs in use: _____________________________

Q21: Do the recommendations on GWG provide guidance on how often weight monitoring should be recorded 
during pregnancy?
 1  Yes
 2  No
 3  No information available 

If Yes, please briefly describe, according to the categories, how often weight monitoring during pregnancy 
takes place:
 1  BMI <30, please specify when and how often: ________________________________
 2  BMI <30 and excessive gestational weight gain (EGWG), please specify when and how often:  
   ___________________________________
 3  BMI >30, please specify when and how often: ______________________________
 4  BMI >30 and EGWG, please specify when and how often: ______________________

Q22: Please select the health professionals who are responsible for recording weight gain and monitoring it 
during pregnancy:
 1  General practitioner or family doctor
 2  Obstetrician
 3  Midwife
 4  Gynaecologist
 5  Nurse
 6  Dietician
 7  Nutritionist
 8  Community health care worker
 9  Other, please specify: _____________________________
 10  No information available

14.5.5 Section 4. Physical activity for women during/after pregnancy 

The following section includes questions on physical activity for pregnant women and those in the 
postpartum period.

Q23: Does your country have document(s) providing national recommendation(s) on physical activity for 
women during/after pregnancy? (If “No” or “No information available”, go to Question 30)
 1  Yes
 2  No
 3  No information available

If Yes, please provide information about the policy document(s) (data sources): __________________________

Q24: Which bodies are responsible for the implementation of the national recommendation(s) on physical 
activity for women during/after pregnancy? 
 1  Governmental
 2  Professional
 3  Both, governmental and professional
 4  No information available

Please provide details, including the name(s) of the specific bodies:____________________
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Q25: Which bodies are responsible for the review of the national recommendation(s) on physical activity for 
women during/after pregnancy? 
 1  Governmental
 2  Professional
 3  Both, governmental and professional
 4  No information available

Please provide details, including the name of the specific bodies:______________________

Q26: Please select whom the physical activity recommendation(s) are targeting:
 1  Women before pregnancy
 2  Women during pregnancy
 3   Women during the postpartum period
 4  Other, please specify: _____________________________
 5  No information available 

Q27: Please briefly describe the recommendation(s) on physical activity, which are nationally available:
 1  Women before pregnancy:   _____________________________
 2  Women during pregnancy:  _____________________________
 3  Women during the postpartum period: _____________________________
 4  Other, please specify:    _____________________________

Q28: Does specific information exist for special cases on physical activity recommendation(s)?
 1  Women in the preconception period
 2  Pregnant women who are overweight/obese
 3  Pregnant women who are underweight
 4  Pregnant women who suffer from pregnancy-related complications (e.g. gestational diabetes)
 5  None of these special cases receive one-to-one counselling on physical activity recommendations
 6  No information available 

Please provide further details, if necessary: _______________________________________

Q29: Do special cases receive one-to-one/face-to-face (several & follow-up) sessions of physical activity counselling?
 1  Women in the preconception period
 2  Pregnant women who are overweight/obese
 3  Pregnant women who are underweight
 4  Pregnant women who suffer from pregnancy-related complications (e.g. gestational diabetes)
 5  None of these special cases receive one-to-one or face-to-face physical activity counselling
 6  No information available 

Please provide further details, if necessary: ________________________________________

14.5.6 Section 5. Newborn, infant and young child nutrition

The following section includes questions about national recommendations for newborn, infant and young 
child nutrition.

Q30: Does your country have document(s) providing national recommendations for newborn, infant and young 
child nutrition? (If ‘No’ or ‘No information available’: go to Question 40)
 1  Yes
 2  No
 3  No information available

If Yes, please provide information about the policy document(s) (data sources): _________________________
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Q31: Which bodies are responsible for the implementation of the national recommendations for newborn, 
infant and young child nutrition? 
 1  Governmental
 2  Professional
 3  Both, governmental and professional
 4  No information available

Please provide details, including the name(s) of the specific bodies: ___________________

Q32: Do the document(s) for newborn, infant and young child nutrition include practical information related to 
prevention of …?
Obesity
 1  Yes
 2  No

Undernutrition
 1  Yes 
 2  No

Q33: Please select the national recommendations for newborn, infant and young child nutrition, which are 
nationally available:
 1  Early initiation of breastfeeding within one hour of birth 
 2  Breastfeeding “on demand” during the stay in maternity care services
 3  Breastfeeding “on demand” at home
 4  Exclusive breastfeeding for 3 months
 5  Exclusive breastfeeding for 6 months
 6  Continued breastfeeding at 1 year
 7  Continued breastfeeding at 2 years or more
 8  Introduction of complimentary foods at 6 months
 9  Other, please specify: ________________________________________
 10  No information available

Q34: Which of the following programmes support the national recommendations for newborn, infant and 
young child nutrition?
 1   Counselling and support at facility and community levels, e.g. Integrated Management of Childhood 

Illness (IMCI) and Community Integrated Management of Childhood Illness (CIMCI).
 2  Baby-friendly Hospital Initiatives (BFHIs)
 3  Other, please specify: ________________________________________

Q35: Is the International Code of Marketing of Breast-milk Substitutes incorporated into national legislation?
 1  Yes, completely
 2  Yes, partially. Please specify which parts: _____________________________________
 3  No
 4  No information available 

Q36: Please briefly describe the specific levels of micronutrients recommended nationally for infant and young 
child health (6–23 months):
 1  Iron, please specify: _____________________________
 2  Iodine, please specify: _____________________________
 3  Vitamin A, please specify: _____________________________
 4  Vitamin D, please specify: _____________________________
 5  Zinc, please specify: _____________________________
 6  Other, please specify:  _____________________________
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Q37: Please select who “normally” is expected to provide mothers with national recommendations for 
newborn, infant and young child nutrition:
 1  General practitioner or family doctor  
 2  Paediatrician    
 3  Obstetrician     
 4  Midwife      
 5  Gynaecologist     
 6  Nurse     
 7    Dietician      
 8   Nutritionist     
 9  Community health care worker   
 10  Information only available online   
 11  Information only available via campaigns  
 12  Other, please specify: _____________________________    
 13  No information available 

Q38: Who receives training related to the national recommendations for newborn, infant and young child nutrition?
 1  General practitioner or family doctor
 2  Paediatrician
 3  Obstetrician
 4  Midwife
 5  Gynaecologist
 6  Nurse
 7  Dietician
 8  Nutritionist
 9  Community health care worker
 10  Other, please specify: _____________________________
 11  No information available

Q39: What kind of training does your country provide for health professionals in relation to the national 
recommendations for newborn, infant and young child nutrition? 
 1  Pre-service (specific training BEFORE entering public health service or private practice)
 2  In-service (specific training DURING the course of employment)
 3  Both
 4  No training provided
 5  No information available

Please provide information on maternity and parental protection.

Q40: Is paid maternity leave implemented according to the law?
 1  Yes 
 2  No 
 3  No information available 

If Yes: 
 1  Maternity leave is fully paid. Please specify number of weeks: ______
 2  Maternity leave is partially paid. Please specify number of weeks: ______
 3  The father is also entitled to fully paid parental leave. Please specify number of weeks: ______
 4  The father is also entitled to partially paid parental leave. Please specify number of weeks: ______
 5  Other, please specify: ______
 
If the father is also entitled to parental leave, can the mother and the father use parental leave 
simultaneously?
 1  Yes
 2  No
 3  No information available 
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Q41: Is voluntary unpaid maternity leave possible?
 1  Yes 
 2  No 
 3  No information available 

If Yes, please specify the length of voluntary unpaid maternity leave (in weeks): __________

14.5.7 Section 6. Appropriate maternal and child health care services for obesity and diet-related issues

The following section includes questions about maternal and child health care services for obesity and  
diet-related issues.

Q42: Does your country provide national recommendation(s) on appropriate maternal and child health care 
services for obesity and diet-related issues? (If “No” or “No information available”, go to Question 44)
 1  Yes
 2  No
 3  No information available

If Yes, please provide information about the services (data sources): __________________________________

Q43: Which services are part of routine primary health care (as opposed to specific “projects” or 
“interventions” that may be tested throughout the country)?
 1  Preconception obesity prevention (e.g. nutrition advice, physical activity)
 2  Counselling against EGWG in order to prevent obesity 
 3  Counselling against poor weight gain during pregnancy in order to ensure healthy fetal development 
 4  Postpartum obesity prevention
 5  No information available

14.5.8 Section 7. Future plans and policies

The following section includes questions about national future plans and policies, such as areas in which 
more national guidance is needed to support health professionals involved with maternal and child health 
care services. 

Q44: Please specify in which area(s) and what kind of guidance is needed:
 1  Appropriate food-based dietary guidance for women in the pre-pregnancy period: ___________
 2  Appropriate food-based dietary guidance for women during pregnancy:  ___________
 3  Appropriate food-based dietary guidance for the postpartum period: ___________
 4  Appropriate physical activity for women during pregnancy:  ___________
 5  Appropriate “normal” weight gain during pregnancy:  ___________
 6  Appropriate “normal” weight gain during pregnancy for those with BMI >25: ___________
 7  Maternal undernutrition:  ___________
 8  Appropriate recommendations for newborn, infant and young child nutrition:  ___________
 9  Other, please specify: ___________
 10  No further guidance is needed:  ___________

Q45: All national guidelines exist but implementation could be improved. Please specify where and how 
implementation of national guidelines could be improved:
 1  Appropriate food-based dietary guidance for women in the pre-pregnancy period: ___________
 2  Appropriate food-based dietary guidance for women during pregnancy:  ___________
 3  Appropriate food-based dietary guidance for the postpartum period:  ____________
 4  Appropriate physical activity for women during pregnancy: ___________
 5  Appropriate “normal” weight gain during pregnancy: ___________
 6  Appropriate “normal” weight gain during pregnancy for those with BMI >25: ___________
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 7  Maternal undernutrition: ___________
 8  Appropriate recommendations for newborn, infant and young child nutrition: ___________
 9  Other, please specify: ___________
 10  Implementation works very well nationally (state how and by whom): ___________

Q46: What resources are needed in order to better follow up and keep track of patients?
 1   No need, the current system is sufficient. Please briefly describe the current system: __________
__ ______________________________________________________________________________________
 ________________________________________________________________________________________  
 ________________________________________________________________________________________ 

 2  Electronic filing system
 3  Electronic filing system with shared access among health professionals 
 4  Other e-health approaches, please specify:  ____________________________________________
 5  Other, please specify: _______________________________________________________________

Please include your suggestions for the updated guidance, which have not been covered by the questions 
above: __________________________________________________________________________________

END
Thank you for your collaboration. Your response is very important to us.

14.6 Annex 6. A selection of summarized results from various countries of the Region

Q#3: Does your country have document(s) providing national recommendation(s) on nutrition and/or  
food-based dietary guidelines for…?

NUMBER OF COUNTRIES PERCENTAGE (%)

Women before pregnancy 29 54.72

Pregnant women 41 77.36

Postpartum women 33 62.26

Other 0 0.00

No information available 11 20.75

Q#4: Which bodies are responsible for the implementation of the national recommendation(s) on nutrition and/
or the food-based dietary guidelines for women during/after pregnancy?

NUMBER OF COUNTRIES PERCENTAGE (%)

Governmental 10 18.87

Professional 5 9.43

Both, governmental and professional 24 45.28

No information available 14 26.42
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Q#5: Which bodies are responsible for the review of the national recommendation(s) on nutrition and/or  
food-based dietary guidelines for women during/after pregnancy?

NUMBER OF COUNTRIES PERCENTAGE (%)

Governmental 11 20.75

Professional 5 9.43

Both, governmental and professional 22 41.51

No information available 15 28.30

Q#6: Please select and briefly describe the specific food-based dietary guideline recommendation(s) for 
pregnant women, which are nationally available

NUMBER OF COUNTRIES PERCENTAGE (%)

Calories 28 52.83

Proteins 29 54.72

Alcoholic beverages 27 50.94

Calcium 32 60.38

Folic acid 39 73.58

Iron 31 58.49

Iodine 28 52.83

Vitamin A 25 47.17

Vitamin B 24 45.28

Vitamin D 31 58.49

Zinc 20 37.74

Other 19 35.85

No information available 15 28.30

Q#7: Please select who delivers the national recommendation(s) on nutrition and/or the food-based dietary 
guidelines for pregnant women

NUMBER OF COUNTRIES PERCENTAGE (%)

General practitioner or family doctor 29 54.72

Obstetrician/Gynaecologist 29 54.72

Midwife 32 60.38

Nurse 20 37.74

Dietician/Nutritionist 14 26.42

Community health care worker 13 24.53

Information only available online 4 7.55

Information only available via compaigns 2 3.77

Other 14 26.42

No information available 13 24.53
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Q#8: Who receives training related to the national recommendation(s) on nutrition and/or the food-based 
dietary guidelines for pregnant women?

NUMBER OF COUNTRIES PERCENTAGE (%)

General practitioner or family doctor 18 33.96

Obstetrician/Gynaecologist 22 41.51

Midwife 25 47.17

Nurse 15 28.30

Dietician/Nutritionist 14 26.42

Community health care worker 14 26.42

Other 12 22.64

No information available 19 35.85

Q#9: What kind of training for health professionals related to the national recommendation(s) on nutrition 
and/or the food-based dietary guidelines does your country provide?

NUMBER OF COUNTRIES PERCENTAGE (%)

Pre-service (specific training BEFORE entering 

public health service or private practice)
3 5.66

In-service (specific training DURING the course of 

employment)
6 11.32

Both 17 32.08

No training provided 11 20.75

No information available 16 30.19

Q#10: Please select and briefly describe the specific food-based dietary guideline recommendation(s) for 
postpartum women, which are nationally available

NUMBER OF COUNTRIES PERCENTAGE (%)

Calories 18 33.96

Proteins 19 35.85

Alcoholic beverages 19 35.85

Calcium 23 43.40

Folic acid 21 39.62

Iron 21 39.62

Iodine 19 35.85

Vitamin A 18 33.96

Vitamin B 18 33.96

Vitamin D 21 39.62

Zinc 16 30.19

Other 15 28.30

No information available 23 43.40
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Q#11: Please select who delivers the national recommendation(s) on nutrition and/or the food-based dietary 
guidelines for postpartum women

NUMBER OF COUNTRIES PERCENTAGE (%)

General practitioner or family doctor 20 37.74

Obstetrician/Gynaecologist 21 39.62

Midwife 26 49.06

Nurse 20 37.74

Dietician/Nutritionist 11 20.75

Community health care worker 14 26.42

Information only available online 4 7.55

Information only available via compaigns 4 7.55

Other 9 16.98

No information available 19 35.85

Q#12: Who receives training related to the national recommendation(s) on nutrition and/or the food-based 
dietary guidelines for postpartum women?

NUMBER OF COUNTRIES PERCENTAGE (%)

General practitioner or family doctor 15 28.30

Obstetrician/Gynaecologist 18 33.96

Midwife 20 37.74

Nurse 18 33.96

Dietician/Nutritionist 13 24.53

Community health care worker 10 18.87

Other 10 18.87

No information available 22 41.51

Q#13: What kind of training for health professionals does your country provide in relation to the national 
recommendation(s) on nutrition and/or the food-based dietary guidelines for pregnant and women in the 
postpartum period?

NUMBER OF COUNTRIES PERCENTAGE (%)

Pre-service (specific training BEFORE entering 

public health service or private practice)
0 0.00

In-service (specific training DURING the course of 

employment)
6 11.32

Both 19 35.85

No training provided 5 9.43

No information available 23 43.40
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Q#14: Does specific information exist for special cases on national dietary recommendations?

NUMBER OF COUNTRIES PERCENTAGE (%)

Women in the preconception period 16 30.19

Pregnant women who are overweight/obese 19 35.85

Pregnant women who are underweight 12 22.64

Pregnant women who need a special diet (e,g, 

gestational diabetes, vegetarians)
20 37.74

None of these special cases receive one-to-one 

dietary counselling
6 11.32

No information available 24 45.28

Q#15: Do special cases receive one-to-one/face-to-face (several & follow-up) sessions of nutrition counselling?

NUMBER OF COUNTRIES PERCENTAGE (%)

Women in the preconception period 13 24.53

Pregnant women who are overweight/obese 21 39.62

Pregnant women who are underweight 18 33.96

Pregnant women who need a special diet (e.g. 

gestational diabetes, vegetarians)
24 45.28

None of these special cases receive one-to-one or 

face-to-face nutrition counselling
6 11.32

No information available 23 43.40

Q#16: Does your country have document(s) providing national recommendation(s) of involving appropriate 
weight gain during “normal” pregnancies?

NUMBER OF COUNTRIES PERCENTAGE (%)

Yes 36 67.92

No 12 22.64

No information available 5 9.43

Q#17: Which bodies are responsible for the  development and/or implementation of the recommendation(s) on 
appropriate weight gain during “normal” pregnancies?

NUMBER OF COUNTRIES PERCENTAGE (%)

Governmental 9 16.98

Professional 7 13.21

Both, governmental and professional 17 32.08

No information available 20 37.74
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Q#18: Does your country provide gestational weight gain (GWG) recommendations according to pre-pregnancy 
body mass index (BMI) (e.g. BMI >25 or >30; or BMI < 18.5) for singleton pregnancies?

NUMBER OF COUNTRIES PERCENTAGE (%)

Yes 24 45.28

No 6 11.32

No information 23 43.40

If Yes, on which international GWG recommendations are the national recommendations based?

NUMBER OF COUNTRIES PERCENTAGE (%)

The United States Institute of Medicine IoM 1990 1 1.89

IoM 1990 with modifications 0 0.00

IoM 2009 9 16.98

IoM 2009 with modifications 4 7.55

Other GWG recommendations 13 24.53

Q#19: Do the GWG recommendations include specific guidance for each obese class I (BMI 30.0–34.9), II (BMI 
35.0–39.9), and III (BMI ≥40.0)?

NUMBER OF COUNTRIES PERCENTAGE (%)

Yes 3 5.66

No 23 43.40

No information available 27 50.94

Q#20: Do the GWG recommendations include cut-offs for BMI according to the WHO standards (underweight 
<18.5, normal 18.50–24.99, overweight ≥25, obese ≥30)?

NUMBER OF COUNTRIES PERCENTAGE (%)

Yes 21 39.62

No 6 11.32

No information available 26 49.06

Q#21: Do the recommendations on GWG provide guidance on how often weight monitoring should be 
recorded during pregnancy?

NUMBER OF COUNTRIES PERCENTAGE (%)

Yes 10 18.87

No 18 33.96

No information available 25 47.17
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Q#22: Please select the health professionals who are responsible for recording weight gain and monitoring it 
during pregnancy

NUMBER OF COUNTRIES PERCENTAGE (%)

General practitioner or family doctor 21 39.62

Obstetrician/Gynaecologist 27 50.94

Midwife 27 50.94

Nurse 12 22.64

Dietician/Nutritionist 6 11.32

Community health care worker 3 5.66

Other 4 7.55

No information available 17 32.08

Q#23: Does your country have document(s) providing national recommendation(s) on physical activity for 
women during/after pregnancy?

NUMBER OF COUNTRIES PERCENTAGE (%)

Yes 19 35.85

No 22 41.51

No information available 12 22.64

Q#24: Which bodies are responsible for the implementation of the national recommendation(s) on physical 
activity for women during/after pregnancy?

NUMBER OF COUNTRIES PERCENTAGE (%)

Governmental 4 7.55

Professional 1 1.89

Both, governmental and professional 14 26.42

No information available 34 64.15

Q#25: Which bodies are responsible for the review of the national recommendation(s) on physical activity for 
women during/after pregnancy?

NUMBER OF COUNTRIES PERCENTAGE (%)

Governmental 6 11.32

Professional 1 1.89

Both, governmental and professional 12 22.64

No information available 34 64.15
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Q#26: Please select whom the physical activity recommendation(s) are targeting

NUMBER OF COUNTRIES PERCENTAGE (%)

Women before pregnancy 13 24.53

Women during pregnancy 18 33.96

Women during the postpartum period 13 24.53

Other 0 0.00

No information available 34 64.15

Q#28: Does specific information exist for special cases on physical activity recommendation(s)?

NUMBER OF COUNTRIES PERCENTAGE (%)

Women in the preconception period 3 5.66

Pregnant women who are overweight/obese 7 13.21

Pregnant women who are underweight 4 7.55

Pregnant women who suffer from pregnancy-

related complications (e.g. gestational diabetes)
5 9.43

None of these special cases receive one-to-one 

counselling on physical activity recommendations
3 5.66

No information available 41 77.36

Q#29: Do special cases receive one-to-one/face-to-face (several & follow-up) sessions of physical activity 
counselling?

NUMBER OF COUNTRIES PERCENTAGE (%)

Women in the preconception period 6 11.32

Pregnant women who are overweight/obese 10 18.87

Pregnant women who are underweight 9 16.98

Pregnant women who suffer from pregnancy-

related complications (e.g. gestational diabetes)
10 18.87

None of these special cases receive one-to-one or 

face-to-face physical activity counselling
3 5.66

No information available 40 75.47

Q#30: Does your country have document(s) providing national recommendations for newborn, infant and 
young child nutrition?

NUMBER OF COUNTRIES PERCENTAGE (%)

Yes 42 79.25

No 3 5.66

No information available 8 15.09
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Q#31: Which bodies are responsible for the implementation of the national recommendations for newborn, 
infant and young child nutrition?

NUMBER OF COUNTRIES PERCENTAGE (%)

Governmental 5 9.43

Professional 1 1.89

Both, governmental and professional 35 66.04

No information available 12 22.64

Q#32: Do the document(s) for newborn, infant and young child nutrition include practical information related 
to prevention of …?

NUMBER OF COUNTRIES PERCENTAGE (%)

Obesity Yes 29 54.72

No 12 22.64

Undernutrition Yes 31 58.49

No 14 26.42

Q#33: Please select the national recommendations for newborn, infant and young child nutrition, which are 
nationally available

NUMBER OF COUNTRIES PERCENTAGE (%)

Early initiation of breastfeeding within one hour of birth 40 75.47

Breastfeeding "on demand" during the stay in 
maternity care services

40 75.47

Breastfeeding "on demand" at home 39 73.58

Exclusive breastfeeding for 3 months 15 28.30

Exclusive breastfeeding for 6 months 38 71.70

Continued breastfeeding at 1 year 19 35.85

Continued breastfeeding at 2 years or more 21 39.62

Introduction of complimentary foods at 6 months 35 66.04

Other 6 11.32

No information available 10 18.87

Q#34: Which of the following programmes support the national recommendations for newborn, infant and 
young child nutrition?

NUMBER OF COUNTRIES PERCENTAGE (%)

Counselling and support at facility and community 

levels, e.g. the Integrated Management of Childhood 

Illness (IMCI) and Community Integrated Management 

of Childhood Illness (CIMCI)

20 37.74

Baby-friendly Hospital Initiatives (BFHIs) 37 69.81

Other 8 15.09

No information available 13 24.53
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Q#35: Is the International Code of Marketing of Breast-milk Substitutes incorporated into national legislation?

NUMBER OF COUNTRIES PERCENTAGE (%)

Yes, completely 19 35.85

Yes, only partially 14 26.42

No 6 11.32

No information available 14 26.42

Q#37: Please select who “normally” is expected to provide mothers with national recommendations for 
newborn, infant and young child nutrition

NUMBER OF COUNTRIES PERCENTAGE (%)

General practitioner or family doctor 25 47.17

Paediatrician 34 64.15

Obstetrician/Gynaecologist 9 16.98

Midwife 22 41.51

Nurse 28 52.83

Dietician/Nutritionist 8 15.09

Community health care worker 11 20.75

Information only available online 1 1.89

Information only available via campaigns 0 0.00

Other 7 13.21

No information available 12 22.64

Q#38: Who receives training related to the national recommendations for newborn, infant and young child 
nutrition?

NUMBER OF COUNTRIES PERCENTAGE (%)

General practitioner or family doctor 25 47.17

Paediatrician 32 60.38

Obstetrician/Gynaecologist 11 20.75

Midwife 20 37.74

Nurse 26 49.06

Dietician/Nutritionist 12 22.64

Community health care worker 10 18.87

Other 6 11.32

No information available 17 32.08
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Q#39: What kind of training does your country provide for health professionals in relation to the national 
recommendations for newborn, infants and young child nutrition?

NUMBER OF COUNTRIES PERCENTAGE (%)

Pre-service (specific training BEFORE entering 

public health service or private practice)
3 5.66

In-service (specific training DURING the course of 

employment)
7 13.21

Both 28 52.83

No training provided 3 5.66

No information available 12 22.64

Q#40: Is paid maternity leave implemented according to the law?

NUMBER OF COUNTRIES PERCENTAGE (%)

Yes 48 90.57

No 0 0.00

No information available 5 9.43

If Yes:

NUMBER OF COUNTRIES PERCENTAGE (%)

Maternity leave is fully paid 41 77.36

Maternity leave is partially paid 19 35.85

The father is also entitled to fully paid parental leave 21 39.62

The father is also entitled to partially paid parental leave 15 28.30

Other 12 22.64

If the father is also entitled to parental leave, can the mother and the father use parental leave 
simultaneously?

NUMBER OF COUNTRIES PERCENTAGE (%)

Yes 13 24.53

No 13 24.53

No information available 27 50.94

Q#41: Is voluntary unpaid maternity leave possible?

NUMBER OF COUNTRIES PERCENTAGE (%)

Yes 35 66.04

No 8 15.09

No information available 10 18.87
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Q#42: Does your country have document(s) providing national recommendation(s) on appropriate maternal and 
child health care services for obesity and diet-related issues?

NUMBER OF COUNTRIES PERCENTAGE (%)

Yes 23 43.40

No 18 33.96

No information available 13 24.53

Q#43: Which services are part of routine primary health care (as opposed to specific “projects” or 
“interventions” that may be tested throughout the country)?

NUMBER OF COUNTRIES PERCENTAGE (%)

Preconception obesity prevention (e.g. nutrition 

advice, physical activity)
22 41.51

Counselling against EGWG in order to prevent 

obesity 
29 54.72

Counselling against poor weight gain during 

pregnancy in order to ensure healthy fetal 

development

26 49.06

Postpartum obesity prevention 19 35.85

No information available 22 41.51

Q#44: Please specify in which area(s) and what kind of guidance is needed

NUMBER OF COUNTRIES PERCENTAGE (%)

Appropriate food-based dietary guidance for 

women in the pre-pregnancy period
33 62.00

Appropriate food-based dietary guidance for 

women during pregnancy
34 64.00

Appropriate food-based dietary guidance for the 

postpartum period
33 62.00

Appropriate physical activity for women during 

pregnancy
36 68.00

Appropriate “normal” weight gain during 

pregnancy
32 60.00

Appropriate “normal” weight gain during 

pregnancy for those with BMI >25
33 62.00

Maternal undernutrition 31 58.00

Appropriate recommendations for newborn, infant 

and young child nutrition
27 51.00

Other 3 6.00

No implementation works very well nationally 4 8.00
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Q#45: All national guidelines exist but implementation could be improved. Please specify where and how 
implementation of national guidelines could be improved

NUMBER OF COUNTRIES PERCENTAGE (%)

Appropriate food-based dietary guidance for 

women in the pre-pregnancy period
28 53.00

Appropriate food-based dietary guidance for 

women during pregnancy
40 75.00

Appropriate food-based dietary guidance for the 

postpartum period
30 57.00

Appropriate physical activity for women during 

pregnancy
33 62.00

Appropriate “normal” weight gain during 

pregnancy
29 55.00

Appropriate “normal” weight gain during 

pregnancy for those with BMI >25
28 53.00

Maternal undernutrition 25 47.00

Appropriate recommendations for newborn, infant 

and young child nutrition
31 58.00

Other 2 4.00

No further guidance is needed 5 9.00

Q#46: What resources are needed in order to better follow up and keep track of patients?

NUMBER OF COUNTRIES PERCENTAGE (%)

No need, the current system is sufficient 3 5.66

Electronic filing system 0 0.00

Electronic filing system with shared access among 

health professionals
48 90.57

Other e-health approaches 0 0.00

Other 0 0.00

14.7 Annex 7. References
1. Symonds ME, Pope M, Sharkey D, Budge H. Adipose tissue and fetal programming. Diabetologia 2012;55(6):1597–1606.

2. Sullivan EL, Grove KL. Metabolic imprinting in obesity. Forum Nutr. 2010;63:186–194.

3. Frantz ED, Peixoto-Silva N, Pinheiro-Mulder A. Endocrine pancreas development: effects of metabolic and 
intergenerational programming caused by a protein-restricted diet. Pancreas 2012;41(1):1–9.

4. Vickers MH. Developmental programming of the metabolic syndrome – critical windows for intervention. World J 
Diabetes 2011;2(9):137–148.

5. Poston L, Harthoorn LF, van der Beek EM. Obesity in pregnancy: implications for the mother and lifelong health of the 
child. A consensus statement. Pediatr Res. 2011;69(2):175–180.

6. Li Y, He Y, Qi L, Jaddoe VW, Feskens EJ, Yang X, et al. Exposure to the Chinese famine in early life and the risk of 
hyperglycemia and type 2 diabetes in adulthood. Diabetes 2010;59(10):2400–2406.

7. Langley-Evans DC, McMullen S. Developmental origins of adult disease. Med Princ Pract. 2010;19(2):87–98.

8. Palou M, Priego T, Sánchez J, Palou A, Picó C. Sexual dimorphism in the lasting effects of moderate caloric restriction 
during gestation on energy homeostasis in rats is related with fetal programming of insulin and leptin resistance. Nutr. 
Metab. (Lond). 2010;7:69.



84 

9. Palou M, Konieczna J, Torrens JM, Sánchez J, Priego T, Fernandes ML, et al. Impaired insulin and leptin sensitivity 
in the offspring of moderate caloric-restricted dams during gestation is early programmed. J Nutr Biochem. 
2012;23(12):1627–1639.

10. Martinez D, Pentinat T, Ribó S, Daviaud C, Bloks VW, Cebriá J, et al. In utero undernutrition in male mice programs 
liver lipid metabolism in the second-generation offspring involving altered Lxra DNA methylation. Cell Metab. 
2014;19(6):941–951.

11. Devlin MJ, Bouxsein ML. Influence of pre- and peri-natal nutrition on skeletal acquisition and maintenance. Bone 
2012;50(2):444–451.

12. Zhang S, Rattanatray L, Morrison JL, Nicholas LM, Lie S, McMillen IC. Maternal obesity and the early origins of 
childhood obesity: weighing up the benefits and costs of maternal weight loss in the periconceptional period for the 
offspring. Exp Diabetes Res. 2011;585749:1–10.

13. Muktabhant B, Lumbiganon P, Ngamjarus C, Dowswell T. Interventions for preventing excessive weight gain during 
pregnancy. Cochrane Database Syst Rev. 2012;4:CD007145:1–121.

14. Palou M, Priego T, Sánchez J, Torrens JM, Palou A, Picó C. Moderate caloric restriction in lactating rats protects 
offspring against obesity and insulin resistance in later life. Endocrinology 2010;151(3):1030–1041.

15. Palou M, Torrens JM, Priego T, Sánchez J, Palou A, Picó C. Moderate caloric restriction in lactating rats programs their 
offspring for a better response to HF diet feeding in a sex-dependent manner. J Nutr Biochem.2011;22(6):574–584.

16. Innis SM. Metabolic programming of long-term outcomes due to fatty acid nutrition in early life. Matern Child Nutr. 
2011;7 Suppl 2:112–123.

17. Warner MJ, Ozanne SE. Mechanisms involved in the developmental programming of adulthood disease. Biochem J. 
2010;427(3):333–347.

18. Hales CN, Barker DJ. The thrifty phenotype hypothesis. Br Med Bull. 2001;60:5–20.

19. Malgorzata S, Martin-Gronert, Ozanne SE. Mechanisms linking suboptimal early nutrition and increased risk of type 2 
diabetes and obesity. J Nutr. 2010;140(3):662–666.

20. Viljakainen HT, Korhonen T, Hytinantti T, Laitinen EKA, Andersson S, Mäkitie O, et al. Maternal vitamin D status affects 
bone growth in early childhood- a prospective cohort study. Osteoporos Int. 2011;22(3):883–891.

21. Cetin I, Berti C, Calabrese S. Role of micronutrients in the periconceptional period. Hum Reprod Update 
2010;16(1):80–95.

22. Blumfield ML, Hure AJ, Macdonald-Wicks LK, Patterson AJ, Smith R, Collins CE. Disparities exist between national food 
group recommendations and the dietary intakes of women. BMC Womens Health 2011;11:37.

23. Cooper WN, Khulan B, Owens S, Elks CE, Seidel V, Prentice AM, et al. DNA methylation profiling at imprinted loci after 
periconceptional micronutrient supplementation in humans: results of a pilot randomized controlled trial. FASEB J. 
2012;26(5):1782–1790.

24. Roberfroid D, Huybregts L, Lanou H, Ouedraogo L, Henry MC, Meda N, et al. Impact of prenatal multiple micronutrients 
on survival and growth during infancy: a randomized controlled trial. Am J Clin Nutr. 2012;95(4):916–924.

25. Khan AI, Kabir I, Ekström EC, Åsling-Monemi K, Alam DS, Frongillo EA, et al. Effects of prenatal food and 
micronutrient supplementation on child growth from birth to 54 months of age: a randomized trial in Bangladesh. 
Nutr J. 2011;10:134.

26. Fernandez-Twinn DS, Ozanne SE. Early life nutrition and metabolic programming. Ann NY Acad Sci. 2010;1212:78–
96.

27. Roberfroid D, Huybregts L, Lanou H, Henry MC, Meda N, Kolsteren P. Effect of maternal multiple micronutrient 
supplements on cord blood hormones: a randomized controlled trial. Am J Clin Nutr. 2010;91(6):1649–1658.

28. Kawai K, Spiegelman D, Shankar AH, Fawzi WW. Maternal multiple micronutrient supplementation and pregnancy 
outcomes in developing countries: meta-analysis and meta-regression. Bull World Health Organ. 2011;89(6):402–411 
(http://www.who.int/bulletin/volumes/89/6/10-083758/en/, accessed 12 February 2016).

29. Essential nutrition actions. Improving maternal, newborn, infant and young child health and nutrition. Geneva: World 
Health Organization; 2013 (http://apps.who.int/iris/bitstream/10665/84409/1/9789241505550_eng.pdf, accessed 12 
February 2016).

30. E-Library of Evidence for Nutrition Actions. Multiple micronutrient powders for home (point of use) fortification of 
foods in pregnant women: a systematic review [website]. Geneva: World Health Organization; 2011 (http://www.who.
int/elena/titles/micronutrientpowder_pregnancy/en/, accessed 12 February 2016).

31. Loy SL, Marhazlina M, Azwany YN, Hamid Jan JM. Higher intake of fruits and vegetables in pregnancy is associated 
with birth size. Southeast Asian J Trop Med Public Health 2011;42(5):1214–1223.

32. Yin J, Dwyer T, Riley M, Cochrane J, Jones G. The association between maternal diet during pregnancy and bone mass 
of the children at age 16. Eur J Clin Nutr. 2010;64(2):131–137.

33. Hanley B, Dijane J, Fewtrell M, Grynberg A, Hummel S, Junien C, et al. Metabolic imprinting, programming and 
epigenetics - a review of present priorities and future opportunities. Br J Nutr. 2010;104 Suppl 1:1–25.

34. Hofmeyr GJ, Lawrie TA, Atallah ÁN, Duley L. Calcium supplementation during pregnancy for preventing hypertensive 
disorders and related problems. Cochrane Database Syst Rev. 2010;8:CD001059.



  85

35. Imdad A, Bhutta ZA. Effects of calcium supplementation during pregnancy on maternal, fetal and birth outcomes. 
Paediatr Perinat Epidemiol. 2012;26 Suppl 1:138–152.

36. Tomat AL, Costa MA, Arranz CT. Zinc restriction during different periods of life: influence in renal and cardiovascular 
diseases. Nutrition 2011; 27(4):392–398.

37. Caulfield LE, Putnick DL, Zavaleta N, Lazarte F, Albornoz C, Chen P, et al. Maternal gestational zinc supplementation 
does not influence multiple aspects of child development at 54 mo of age in Peru. Am J Clin Nutr.  
2010;92(1):130–136.

38. Zimmermann MB, Andersson M. Assessment of iodine nutrition in populations: past, present, and future. Nutr Rev. 
2012;70(10):553–570.

39. Pearce EN, Andersson M, Zimmermann MB. Global iodine nutrition: Where do we stand in 2013? Thyroid 
2013;23(5):523–528.

40. Brantsæter AL, Abel MH, Haugen M, Meltzer HM. Risk of suboptimal iodine intake in pregnant Norwegian women. 
Nutrients 2013;5(2):424–440

41. Bouhouch RR, Bouhouch S, Cherkaoui M, Aboussad A, Stinca S, Haldimann M, et al. Direct iodine supplementation of 
infants versus supplementation of their breastfeeding mothers: a double-blind, randomised, placebo-controlled trial. 
Lancet Diabetes Endocrinol. 2014;2(3):197–209.

42. Andersson M, Aeberli I, Wust N, Piacenza AM, Bucher T, Henschen I, et al. The Swiss iodized salt program provides 
adequate iodine for school children and pregnant women, but weaning infants not receiving iodine-containing 
complementary foods as well as their mothers are iodine deficient. J Clin Endocrinol Metab. 2010;95(12):5217–5224. 

43. Pettigrew-Porter A, Skeaff S, Gray A, Thomson C, Croxson M. Are pregnant women in  New Zealand iodine deficient? 
A cross-sectional survey. Aust NZ J Obstet Gynaecol. 2011;51(5):464–467.

44. Caldwell KL, Makhmudov A, Ely E, Jones RL, Wang RY. Iodine status of the U.S. population, national health and 
nutrition examination survey, 2005–2006 and 2007–2008. Thyroid 2011;21(4):419–427. 

45. Limbert E, Prazeres S, São Predro M, Madureira D, Miranda A, Ribeiro M, et al. Iodine intake in Portuguese pregnant 
women: results of a countrywide study. Eur J Endocrinol. 2010;163(4):631–635.

46. Ensenauer R, Chmitorz A, Riedel C, Fenske N, Hauner H, Nennstiel-Ratzel U, et al. Effects of suboptimal or excessive 
gestational weight gain on childhood overweight and abdominal adiposity: results from a retrospective cohort study. 
Int J Obes (Lond). 2013;37(4):505–512.

47. Sen S, Simmons RA. Maternal antioxidant supplementation prevents adiposity in the offspring of Western diet-fed rats. 
Diabetes 2010;59(12):3058–3065.

48. Bodnar LM, Parrott MS. Intervention strategies: to improve outcome in obese pregnancies: micronutrients and dietary 
supplementations. In: Gillman MW, Poston L, editors. Maternal obesity. Cambridge: Cambridge University Press; 
2012:199–207.



86 Xxxxxxxxx xxxxxxxxxxxx

The WHO Regional Office for Europe

The World Health Organization (WHO) is a specialized agency of the 
United Nations created in 1948 with the primary responsibility for 
international health matters and publichealth. The WHO Regional Office 
for Europe is one of six regional offices throughout the world, each with 
its own programme geared to the particular health conditions of the 
countries it serves.

Member States

Albania
Andorra
Armenia
Austria
Azerbaijan
Belarus
Belgium
Bosnia and Herzegovina
Bulgaria
Croatia
Cyprus
Czech Republic
Denmark
Estonia
Finland
France
Georgia
Germany
Greece
Hungary
Iceland
Ireland
Israel
Italy
Kazakhstan
Kyrgyzstan
Latvia
Lithuania
Luxembourg
Malta
Monaco
Montenegro
Netherlands
Norway
Poland
Portugal
Republic of Moldova
Romania
Russian Federation
San Marino
Serbia 
Slovakia
Slovenia
Spain
Sweden
Switzerland
Tajikistan
The former Yugoslav Republic of Macedonia
Turkey
Turkmenistan
Ukraine
United Kingdom
Uzbekistan

World Health Organization 
Regional Office for Europe
UN City, Marmorvej 51, DK-2100 Copenhagen Ø, Denmark
Tel.: +45 45 33 70 00   Fax: +45 45 33 70 01   
E-mail: contact@euro.who.int   Web site: www.euro.who.int


	Contents
	Tables and figures
	Acknowledgements
	Abbreviations
	Foreword  Good maternal nutrition –the best start in life
	Foreword  First steps in tackling obesity and chronic disease
	Executive summary
	PART I  Maternal nutrition, 
prevention of 
obesity and 
noncommunicable 
diseases (NCDs): 
recent evidence
	1  Introduction to Part I
	2  Methods
	3  Results
	4  Discussion and implications for public health policy
	PART II  Situational analysis

of national

recommendations

for maternal,

newborn and infant

nutrition: results of

a survey of national

recommendations
	5  Introduction

to Part II
	6  Methods
	7  Results and discussion
	8  Conclusion
	PART III  Opportunities for

action on maternal,

newborn and infant

nutritional health

in the context of

Health 2020
	9  Introduction to Part III
	10  Development and

implementation of national

guidelines on maternal

nutritional health
	11  Capacity-building on

maternal nutritional health
	12  Monitoring, surveillance

and care pathways for

maternal and infant

nutritional health
	13  References
	14  Annexes



