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Pregnancy outcomes for both mother and child are affected by many environmental factors. The importance of

pregnancy for ‘early life programming’ in the first 1,000 days of life is well established and maternal nutrition is an

important factor contributing to a favourable environment for developing offspring. Results show that being on a

Mediterranean Diet during pregnancy is associated with favourable outcomes for both maternal and offspring

health, particularly for gestational diabetes in mothers and congenital defects in offspring.
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1. Introduction

The maternal diet before conception and during pregnancy has long-term implications for maternal and offspring

health, from placental development , risk of developing gestational diabetes , birth complications , birth weight

 and risk of developing allergies in childhood . Exposure to an unfavourable environment in early

pregnancy is known to significantly increase the risk of diseases in adult life; this is known as ‘early life

programming’ and one of the most important factors is the maternal diet . Pregnancy presents an opportune time

window for healthcare professionals’ intervention to improve health for both the mother and child, making the

evidence surrounding maternal diet an important tool for the healthcare practice.

Maternal diet is a blueprint for the diet which children are likely to follow into adolescence. This is due to the fact

that, typically, mothers are responsible for feeding their children. Without intervention, pregnant women who do not

follow a healthy diet or lifestyle choices are unlikely to change their patterns of behaviour. Sometimes obstacles to

changes in behaviour can present themselves even for well-known harmful habits such as smoking during

pregnancy, but as a unique window of opportunity, focusing health service efforts to impact the behaviour of

pregnant women is crucial.

The Mediterranean Diet (MD) and Mediterranean Diet Adherence (MDA) is characterized by a high intake of fruits,

vegetables, whole grain cereals, legumes, fish and nuts; low-to-moderate consumption of dairy products and

limited amounts of red meat and red wine. It is low in saturated fats and high in antioxidants, fibre and mono and

polyunsaturated fatty acids mainly derived from extra virgin olive oil (evoo) (MUFAs) and oily fish (n-3 PUFAs). The

MD is known to have many beneficial effects for longevity and disease prevention, demonstrated in numerous

high-quality studies, reviews and meta-analyses, making it the most widely studied and evidence-based dietary
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approach to healthy eating and disease prevention . The unique synergy of various health benefitting

nutrients makes MD an effective approach to improving health .

Recording dietary patterns through food diaries and food frequency questionnaires (FFQs) is a valuable tool to

analyse eating behaviours and better understand which foods and food groups are consumed. Individual foods,

such as extra virgin olive oil (evoo), as well as food groups, such as pulses, provide an insight to the nutrients

consumed in the recorded foods, such as monounsaturated fatty acids (MUFAs) and fibre, respectively. Asking an

individual to recount specific nutrient amounts is more complex than recounting what foods were consumed as part

of the daily diet, making dietary pattern analysis more attainable for patients and crucial for research.

Evidence on the impact of diet during pregnancy on health outcomes focusses on either individual nutrients, such

as folic acid, or the Mediterranean Diet for their impact on specific disease outcomes such as neural tube defects

 or leukaemia . The degree of evidence available for the impact of specific nutrients in pregnancy on

outcomes for offspring health is more powerful than that for dietary patterns. For instance, the necessity for

appropriate levels of folic acid during gestation is well-documented in the prevention of neural tube defects, and the

mechanism by which folic acid prevents neural tube defects is well understood and documented. Whereas

supplements are the quicker and easier way to address certain nutritional deficiencies of individual nutrients ,

dietary patterns are a useful way of studying the effects of dietary exposure, in turn, making recommended diets a

potential health improvement intervention alongside appropriate and necessary supplementation in pregnancy.

The Mediterranean Diet is well established as beneficial in the literature . Previous reviews of the evidence

where several dietary patterns have been evaluated highlight that maternal dietary patterns are important factors in

early life programming. Maternal dietary patterns which reflect the MD showed consistent associations with a lower

risk for allergic disease in children , appropriate infant birthweight , and lower risk of pre-eclampsia and

preterm birth . This Review investigates and presents current evidence exclusively on the Mediterranean Diet’s

multifactorial impact on overall health outcomes for both the mother and offspring, as the sole dietary pattern of

interest.

2. Current Insights on Mediterranean Dietary Patterns During
Pregnancy

The mechanisms by which the MD exerts its effect on fetal development and maternal health are complex and

need further research. By reviewing the available literature focusing specifically on MD interventions/exposure, as

opposed to all dietary patterns as in previous reviews, we have a good overview of how the MD pattern effects

mothers and their offspring on a variety of outcomes. Particularly interesting insights can be gleaned from the

numerical values associated with some of the risk factors. The studies in this review are of good quality and

represent a combined study population >63,000.

The observed heterogeneity of interventions, study populations and outcomes measured, allows for a big picture

view of how the MD diet exerts its effects at all gestational ages and in the early years of life. For instance, when
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looking at behavioural outcomes, this review concluded that adherence to the MD in pregnancy has a statistically

significant impact on decreasing the likelihood of offspring exhibiting depressive behaviours (OR 0.28)  in an

ethnically diverse cohort, and another study added to this with a reduced OR of 0.90  for developing

externalising behaviours (such as aggression) for offspring of mothers with a high MDA.

Though some of the outcome categories we have identified only have 2 or 3 studies, they give a good starting point

for future research to build on the current knowledge. Berti et al.’s comprehensive literature review of early life

nutritional exposures on life-long health splits its findings into ‘sections’  which, again, give a big picture overview

on the vast impact that maternal, early life and even pre-conceptional nutrition can have. Unlike some more

focused reviews, investigating the impact of maternal diet on allergic diseases , for instance, we hope that our

review’s heterogeneity contributes to a wider understanding of maternal dietary impact.

This review brings together some ideas of how the MD may be contributing to in-utero development through

specific mechanistic pathways. The methylation of specific sites in two of the studies present results on how the

MD, as opposed to specific nutrients, contribute to this very time-sensitive window of change of DNA methylation

during fetal development.

The results on atopy, asthma and eczema highlight that whilst the MD is not always protective, it is associated with

a reduced likelihood of allergic disorders as a result of maternal MD diet adherence and compounded further by

offspring MD adherence. This type of follow up warrants attention; further investigation into the impacts which MD

adherence for offspring of mothers who had high adherence to the MD during pregnancy and lactation, compared

to non-MD adherent mother-child pairs would allow for dietary recommendations to be evidence-based through the

course of pregnancy and early life as a one-time course. Intuitively, this would be a good way to approach dietary

recommendations for improving health, as most children adopt their mother’s dietary choices as the main provider

of food in early life.

With regards to premature birth, low birth weight and childhood obesity, the evidence is more mixed. The studies

that found no association between the MD and decreased likelihood of premature birth were of high quality. Some

of the uncertainty is due to the limitations of the studies, some not controlling for confounders of specific outcomes

like intrauterine growth, such as smoking. Despite this, the studies that were inconclusive on the impact of the MD

on their primary chosen outcome, for instance the INMA birth cohort study for childhood obesity  and Parlapani

et al.’s work  on birth complications and prematurity, still found statistically significant positive associations

between MD adherence and other health outcomes in their results, such as waist circumference and likelihood of

pre-eclampsia and necrotizing enterocolitis for each study, respectively.

A strong case for the positive impact of the MD can be seen in the results of the studies focusing on

cardiometabolic and congenital defects, GDM and DNA methylation. Though these studies investigated hugely

different markers and outcomes, it is clear that the MD has a protective effect on them all. The evidence presented

here regarding DNA methylation and biomarkers reflects a novel way to measure the impact of dietary changes

and contributes to the understanding of the mechanisms behind the long-term impacts which ‘early-life

[20]

[21]

[22]

[23]

[24]

[25]



Mediterranean Dietary Patterns During Pregnancy | Encyclopedia.pub

https://encyclopedia.pub/entry/14746 4/7

programming’ has. The nature of DNA methylation in the fetal development time-course makes it possible to

observe the impact which specific intra-uterine exposures have on offspring DNA methylations 20, 30 or 40 years

later. For example, studies on the impact of intra-uterine exposure to famine showed that lower methylation of 5

CpG dinucleotides within the insulin-like growth factor-II differentially methylated region (DMR)  was detected in

affected offspring decades later. Thus, the potential for future research on the impact of the MD on methylation

sites of interest is vast, as dietary exposure has such a large impact.

The pattern of MD that may influence the reduction of adverse effects most appears to be one where there is

purposefully added evoo and nuts. As seen in the present literature, increased vegetables and oily fish and

decreased processed foods delivered positive results, and the effects are seen both in metabolically healthy and

compromised gestation, indicating that the MD could be a diet with beneficial outcomes for GDM and metabolically

healthy pregnancies.

The results of this review add to the growing body of evidence that the Mediterranean Diet is a beneficial dietary

recommendation throughout the life course. By collating the evidence on outcomes of the MD for the mother and

child, we highlight the broad range of effects this dietary intervention has. The limitations of this work are the small

number of studies per outcome group, with the biggest group here being ‘premature birth and birth weight’ at only 7

studies total. Regular updates of this review are important as research around the topic is growing, and with an

expanding evidence base, the possibility of meta-analysis for each category is likely. The biggest strength of this

review is that, even with small numbers of studies, it highlights the impact which MDA in pregnancy and early

childhood can have on several different health outcomes. The implications for clinical practice are great, as

prescribing an MD pattern to women of reproductive age is a simple intervention, with important clinical potential

for both the mother and offspring.

3. Conclusions

The Mediterranean Diet in pregnancy and early infancy is safe and beneficial for a wide range of maternal and

offspring outcomes. Further research to ascertain the relationship and mechanisms maternal MD has with health

outcomes of interest in different populations is needed to position it as a public health intervention for all

populations.

References

1. Reijnders, I.F.; Mulders, A.G.M.G.J.; van der Windt, M.; Steegers, E.A.P.; Steegers-Theunissen,
R.P.M. The impact of periconceptional maternal lifestyle on clinical features and biomarkers of
placental development and function: A systematic review. Hum. Reprod. Update 2019, 25, 72–94.

2. Kampmann, U.; Madsen, L.R.; Skajaa, G.O.; Iversen, D.S.; Moeller, N.; Ovesen, P. Gestational
diabetes: A clinical update. World J. Diabetes 2015, 6, 1065–1072.

[26]



Mediterranean Dietary Patterns During Pregnancy | Encyclopedia.pub

https://encyclopedia.pub/entry/14746 5/7

3. Kind, K.L.; Moore, V.M.; Davies, M.J. Diet around conception and during pregnancy – effects on
fetal and neonatal outcomes. Reprod. Biomed. Online 2006, 12, 532–541.

4. Zerfu, T.A.; Pinto, E.; Baye, K. Consumption of dairy, fruits and dark green leafy vegetables is
associated with lower risk of adverse pregnancy outcomes (APO): A prospective cohort study in
rural Ethiopia. Nutr. Diabetes 2018, 8, 52.

5. Sewell, D.A.; Hammersley, V.S.; Devereux, G.; Robertson, A.; Stoddart, A.; Weir, C.; Worth, A.;
Sheikh, A. Investigating the effectiveness of the Mediterranean diet in pregnant women for the
primary prevention of asthma and allergy in high-risk infants: Protocol for a pilot randomised
controlled trial. Trials Electron. Resour. 2013, 14, 173.

6. Seyedrezazadeh, E.; Moghaddam, M.P.; Ansarin, K.; Vafa, M.R.; Sharma, S.; Kolahdooz, F. Fruit
and vegetable intake and risk of wheezing and asthma: A systematic review and meta-analysis.
Nutr. Rev. 2014, 72, 411–428.

7. Nurmatov, U.; Devereux, G.; Sheikh, A. Nutrients and foods for the primary prevention of asthma
and allergy: Systematic review and meta-analysis. J. Allergy Clin. Immunol. 2011, 127, 724–733.

8. Venter, C.; Brown, K.R.; Maslin, K.; Palmer, D.J. Maternal dietary intake in pregnancy and
lactation and allergic disease outcomes in offspring. Pediatr. Allergy Immunol. 2017, 28, 135–143.

9. Moody, L.; Chen, H.; Pan, Y.-X. Early-Life Nutritional Programming of Cognition—The
Fundamental Role of Epigenetic Mechanisms in Mediating the Relation between Early-Life
Environment and Learning and Memory Process12. Adv. Nutr. 2017, 8, 337–350.

10. Estruch, R.; Martínez-González, M.A.; Corella, D.; Salas-Salvadó, J.; Ruiz-Gutiérrez, V.; Covas,
M.I.; Fiol, M.; Gómez-Gracia, E.; López-Sabater, M.C.; Vinyoles, E.; et al. Effects of a
Mediterranean-style diet on cardiovascular risk factors: A randomized trial. Ann. Int. Med. 2006,
145, 1–11.

11. Jacobs, D.R.; Gross, M.D.; Tapsell, L.C. Food synergy: An operational concept for understanding
nutrition. Am. J. Clin. Nutr. 2009, 89, 1543S–1548S.

12. Reduction in the Incidence of Type 2 Diabetes with the Mediterranean Diet | Diabetes Care.
Available online: http://care.diabetesjournals.org/content/34/1/14.short (accessed on 6 March
2019).

13. Widmer, R.J.; Flammer, A.J.; Lerman, L.O.; Lerman, A. The Mediterranean Diet, its Components,
and Cardiovascular Disease. Am. J. Med. 2015, 128, 229–238.

14. Fischer, M.; Stronati, M.; Lanari, M. Mediterranean diet, folic acid, and neural tube defects. J.
Pediatr. 2017, 43, 74.

15. Dessypris, N.; Karalexi, M.A.; Ntouvelis, E.; Diamantaras, A.-A.; Papadakis, V.; Baka, M.;
Polychronopoulou, S.; Sidi, V.; Stiakaki, E.; Petridou, E.T. Association of maternal and index



Mediterranean Dietary Patterns During Pregnancy | Encyclopedia.pub

https://encyclopedia.pub/entry/14746 6/7

child’s diet with subsequent leukemia risk: A systematic review and meta analysis. Cancer
Epidemiol. 2017, 47, 64–75.

16. Sofi, F.; Abbate, R.; Gensini, G.F.; Casini, A. Accruing evidence on benefits of adherence to the
Mediterranean diet on health: An updated systematic review and meta-analysis. Am. J. Clin. Nutr.
2010, 92, 1189–1196.

17. Netting, M.J.; Middleton, P.F.; Makrides, M. Does maternal diet during pregnancy and lactation
affect outcomes in offspring? A systematic review of food-based approaches. Nutrition 2014, 30,
1225–1241.

18. Grieger, J.A.; Clifton, V.L. A Review of the Impact of Dietary Intakes in Human Pregnancy on
Infant Birthweight. Nutrients 2014, 7, 153–178.

19. Chen, X.; Zhao, D.; Mao, X.; Xia, Y.; Baker, P.N.; Zhang, H. Maternal Dietary Patterns and
Pregnancy Outcome. Nutrients 2016, 8, 351.

20. House, J.S.; Mendez, M.; Maguire, R.L.; Gonzalez-Nahm, S.; Huang, Z.; Daniels, J.; Susan
KMurphy, B.; Fuemmeler, F.A.; Wright, C.H. Periconceptional Maternal Mediterranean Diet Is
Associated with Favorable Offspring Behaviors and Altered CpG Methylation of Imprinted Genes.
Front. Cell Dev. Biol. 2018, 6.

21. Steenweg-de Graaff, J.; Tiemeier, H.; Steegers-Theunissen, R.P.M.; Hofman, A.; Jaddoe, V.W.V.;
Verhulst, F.C.; Roza, S.J. Maternal dietary patterns during pregnancy and child internalising and
externalising problems. The Generation R Study. Clin. Nutr. 2014, 33, 115–121.

22. Berti, C.; Agostoni, C.; Davanzo, R.; Hyppönen, E.; Isolauri, E.; Meltzer, H.M.; Steegers-
Theunissen, R.P.; Cetin, I. Early-life nutritional exposures and lifelong health: Immediate and long-
lasting impacts of probiotics, vitamin D, and breastfeeding. Nutr. Rev. 2017, 75, 83–97.

23. Beckhaus, A.A.; Garcia-Marcos, L.; Forno, E.; Pacheco-Gonzalez, R.M.; Celedón, J.C.; Castro-
Rodriguez, J.A. Maternal nutrition during pregnancy and risk of asthma, wheeze, and atopic
diseases during childhood: A systematic review and meta-analysis. Allergy 2015, 70, 1588–1604.

24. Fernandez-Barres, S.; Romaguera, D.; Valvi, D.; Martinez, D.; Vioque, J.; Navarrete-Munoz, E.M.;
Amiano, P.; Gonzalez-Palacios, S.; Guxens, M.; Pereda, E.; et al. Mediterranean dietary pattern in
pregnant women and offspring risk of overweight and abdominal obesity in early childhood: The
INMA birth cohort study. Pediatr. Obes. 2016, 11, 491–499.

25. Parlapani, E.; Agakidis, C.; Karagiozoglou-Lampoudi, T.; Sarafidis, K.; Agakidou, E.; Athanasiadis,
A.; Diamanti, E. The Mediterranean diet adherence by pregnant women delivering prematurely:
Association with size at birth and complications of prematurity. J. Mater. Fetal Neonatal Med.
2017, 13, 1–8.

26. Heijmans, B.T.; Tobi, E.W.; Stein, A.D.; Putter, H.; Blauw, G.J.; Susser, E.S.; Slagboom, P.E.;
Lumey, L.H. Persistent epigenetic differences associated with prenatal exposure to famine in



Mediterranean Dietary Patterns During Pregnancy | Encyclopedia.pub

https://encyclopedia.pub/entry/14746 7/7

humans. Proc. Natl. Acad. Sci. USA 2008, 105, 17046–17049.

Retrieved from https://encyclopedia.pub/entry/history/show/34791


