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Introduction and obj ectives

Adequate dietary quality is especially critical idgrpregnancy to optimize both maternal and child
health. Studies conducted in industrialized coestreport associations reported between maternal
diet and numerous reproductive health outcomes.

Recent literature suggests that despite the absémogreme deficiencies, there are potential short
and long- term health effects of key componenwietary intake during pregnancy among women in
industrialized countries. In this activity of th@ENEST project, we describe differences in intakes
across European countries, as well as among woritkrdifferent socio-demographic and health
profiles within countries, to better understand higparities in dietary intake may influence health
outcomes among European women. This analysis watucted using existing data in recent studies
of pregnant women from different regions of Eurdpespite the extensive research interest in
potential health effects associated with exposduesg pregnancy including diet, relatively litike
known on the diet of pregnant women in Europe. Tifisrmation could be used by both researchers
and policymakers.

The analysis focuses on disparities among womeracteized by tobacco use in pregnancy, age,
education level, and pre-pregnancy weight states.e@l population studies indicate poor diet gyalit
is often linked to these factors, but much ledsmwvn about these relationships during pregnanay. W
focused on four broad food groups: fruits and valgies, essential sources of micronutrients such as
folate and antioxidants; meats, a major sourcaaziailable iron as well as less beneficial
compounds such as saturated fat; seafood, thesnaioe of several essential fatty acids as iron and
other micronutrients; and milk and yogurt, impotteontributors to adequate intakes of calcium in
pregnancy. Results are summarized here for intakigits and vegetables.

M ethods

Participating studies: Potential partner studies were identified viaittiernet, with key resources
including Google and PubMed searches using the émsv'diet” and “pregnancy”, as well as the
www.birthcohorts.netvebsite. Invitation letters were sent to principalestigators requesting
interested parties to respond to a brief surveyesting basic study design information in order to
assess their eligibility to participate. Ultimatelyp studies from 4 regions were included. Fiveottsh
were included fronNorthern Europe (Denmark: DNBC; England: ALSPAC; Norway: MoBa,;
Scotland: SEATON; Sweden: ABIS), 3 froiiestern Europe (France: EDEN; Germany: LISA,
Netherlands: Generation R), 4 fr@@authern Eur ope (Italy: GEPSII, Greece: RHEA, Portugal:
Generation XXI, Spain: INMA) and 3 fro@entral/Eastern Europe (Poland-Krakow; Poland-
Lublin: Austria: Vienna). The analysis includesarrhation on 165,992 mothers/children.

Dietary data selection and standardization: The procedures on data selection and standaatisatée
described in detail elsewhere. We decided to focuselected food groups readily amenable to
standardization and relevant during pregnancyryi)s and vegetables including juices; (ii) meatsl
meat products including poultry; (iii) seafood; aig dairy products (excluding desserts). Conmlet
results on all food groups are available but is tkeport, we only present results for fruits and
vegetables.

Main Findings

There are clear regional differences in the intaflkkeuits and vegetables with highest intakes in
Sothern European countries (Figures la to 1d). Lavakes in some countries such as Italy or Spain
are above the highest intakes in other such asaBdglhere are also clear heterogeneous patterns
within regions. For example, fruit and vegetabkakes among pregnant women in Norway are higher
than those of other Northern European countries agsdenmark or England.
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With the exception of most Southern/Mediterraneamtries, where fruit and vegetable intakes were
typically highest, median intakes were generallydoamong smokers (Figure 1a), younger ages and
particularly <20y (Figure 1b), less educated worfiggure 1c), as well as among those with higher
pre-pregnancy BMIsHigure 1d). These disparities in intake across these graugps generally about
40-70g/day—about half a serving daily. Howeversame cases, differences in median intakes
associated with these factors exceeded 90-100¢gdayvalent to a full vegetable serving or a small
serving of fruit.

In contrast to the rest of Europe, in Southern temwhere intakes were highest, maternal edutatio
was not strongly related to increased fruit ancetalgle intakes (Figure 1c). In Spain and Portugal,
fruit and vegetable intakes were markedly lower mgn@mokers and younger women. However, these
relationships were not observed in Italy or Gre&¢hile in other regions a declining gradient initfru
and vegetable intakes was typically observed witihdasing BMI, pre-pregnancy overweight and
obesity were associated with lower reported intadruits only in Greece.

Figure la. Fruit and vegetable intakes (gr/day) by smoking status in pregnancy
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Figure 1b. Fruit and vegetable intakes (gr/day) by maternal age
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Fgure 1c. Fruit and vegetable intakes (gr/day) by maternal education level
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Figure 1d. Fruit and vegetable intakes (gr/day) by pre-pregnancy weight status
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Figure 1 notes: Fruit excludes juices. Few subijectsrata for: Poland-Lublin smokers n=12; Poland-
Krakow sample excluded smokers. Sweden excludettaies available only for vegetables.

Discussion

This study found wide differences in fruit and viade intake between and within European
countries. Wide disparities in pregnant women'akies of fruits and vegetables, as well as in meats
and seafood (not shown here) were widespread, anel associated with several maternal
characteristics predictive of poorer pregnancy auies. Although associations varied for individual
food groups, disparities in intake consistentlye@ed poorer diet quality associated with smokimg
pregnancy, younger age and less education. Theimdgrof these intake disparities was often
substantial, particularly for fruits and vegetablere differences were about one-half to a full
serving per day. Mediterranean countries, wherédnd vegetable intakes were highest, were the
most notable exception to typical patterns of digpn intakes: fruit and vegetable intakes weog n
associated with maternal education in most coufr@n this region, and associations with pre-
pregnancy BMI and maternal age were generally weahe less consistent than elsewhere. For the
fourth food group examined, milk and yogurt, thesze few notable or consistent patterns of
disparity in intakes. An important limitation ofishstudy is that the data included may not always b
representative of nationwide intake patterns, paldrly for studies with small sample sizes or
covering limited geographic locations. Howeveg gimilarity of intake levels with data reported in
earlier multi-country studies suggests these dataiseful for gaining insights on population habits

This is the first study showing comparative, pamdpean data on dietary intakes in this population
with special dietary needs, and provides usefarinftion for the development and targeting of
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effective food-based dietary guidelines in Eurdperopean Food Safety Authority, 2006; World
Health Organization, 2003). Overall, the resuliggast potential benefits of targeting nutrition
interventions to subgroups of women readily idémdiby these sociodemographic and lifestyle
characteristics as a possible means to addressailiss in maternal health (Knight et al, 2009).
Additionally, despite the emphasis on within-coynitakes, marked differences in the typical levels
of intakes across countries were evident. Thegmdites are important, as intake patterns must be
interpreted within the context of overall levelsmiake. The public health relevance of relatively
lower consumption of fruits and vegetables, formegke, is greater in settings where intakes are
generally low. These pan-European data demonshatéey dietary components co-vary with other
risk factors related to reproductive health outcengéet may be an important confounder of, or an
underlying contributing cause, linking these fasttar reproductive health outcomes.



