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Abstract 
 
The Mediterranean Diet (MD) has gained attention for its positive effects on health outcomes. In this article a review of 

current evidence on adherence to MD and folate intake is presented, based on results from our research group in Sicily. 

Data have demonstrated a poor adherence to MD and a high prevalence of folate inadequacy in women, highlighting the 

need for nutritional interventions. Future studies are needed to further our knowledge about the critical role of nutrition 

of women in childbearing age and, in particular, of micronutrients to reproductive health. 
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Introduction 

Mediterranean Diet (MD) refers to dietary patterns 

established in olive-growing areas of the 

Mediterranean region. The MD, proclaimed by 

the UNESCO Intangible Heritage of Humanity, is 

characterized by a nutritional model consisting mainly 

of olive oil, cereals, fresh or dried fruit and vegetables, 

a moderate amount of fish, dairy and meat, a frequent 

and moderate intake of red wine with meals, and a low 

consumption of red meat, meat products, and sweets. 

Moreover, the MD pattern also encompasses daily 

physical activity, proper hydration and social eating 

habits [1]. The MD has gained attention for its positive 

effects on health outcomes. In 1986, Keys and 

Colleagues [2] demonstrated in the Seven Countries 

Study, that all-cause and coronary heart disease death 

rates were low in cohorts with olive oil as the main fat. 

MD has been associated with a reduced risk of 

cardiovascular disease [3] and cancer [4]. In addition, 

MD h

A continuous debate exists from empirical and 

research data if the traditional 

as been proposed for the prevention and 

treatment of metabolic syndrome [5] and a recent 

meta-analysis reports the significant beneficial effects 

of MD on five of the six metabolic risk factors [6]. 

Furthermore, scientific evidence points towards a 

possible role of the MD in preventing 

overweight/obesity, although the results are varying 

[7,8]. The role of the adherence to the MD pattern 

has been especially highlighted in women of 

childbearing age, because of the effect of diet on their 

health and well-being, on pregnancy outcome, and on 

newborns’ health [8-10]. Recent studies provide 

evidence for a beneficial role of the MD on the risk of 

gestational diabetes, endometrial and 

breast cancer risk [7,11,12]. In addition, healthier 

maternal dietary patterns, also measured by MD 

adherence, were associated with reduced risks of birth 

defects [13].  

MD remains the main 

dietary pattern or if this nutritional profile has changed 

overtime. A recent review shows that adherence to the 

MD is moderate in Greece suggesting a continuing 

Westernization of traditional eating habits 

In Sicilian (southern Italy) healthy women of 

childbearing age, using a validated Food Frequency 

Questionnaire(FFQ) and the Mediterranean Diet 

Score (MDS), the 9-Unit dietary score proposed by 

Trichopoulou [

[14].  

15] 

A wide variety of foods included in the traditional 

MD, may provide multiple bioactive components 

including folate, the vitamin B9 naturally present in 

fruits, dark-green leafy vegetables and legumes, that is 

a methyl donor in a number of molecular pathways 

necessary for cellular replication and maintenance. 

Adequate folate status is important to prevent 

megaloblastic anemia in pregnancy andthe occurrence 

of neural tube defects [9]. Inadequate folate status has 

been associated with several adverse conditions such 

and revised by Coutoet al.,[4], to 

assess MD adherence, we have previously described 

that only 8.2% of women were classified as with greater 

adherence to MD (MDS >90th percentile of MDS 

distribution, i.e., >6) and that the riskof being 

overweight/obese was 3.5-fold increased due to 

pooradherence to MD. Furthermore, younger age was 

associated with poor adherence to MD [8]. The study 

identifies young women, and with poor adherence to 

MD as a target group for nutritional interventions that 

aimed to control the obesity risk, improving the 

adherence to MD. The poor adherence to MD, 

especially in younger women, was confirmed in 

another study on Sicilian healthy women: only 9.6 % 

of subjects achieved a high adherence to MD (MDS 

>90th percentile of MDS distribution, i.e., >6) and 

older women reported a greater adherence than the 

younger group [16]. 
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as cardiovascular disease, Down syndrome, leukaemia 

and cancer [17-21]. Due to the fact that people from 

Mediterranean countries are changing the traditional 

MD towards a less healthy diet an increased risk of 

deficient intakes for some vitamins, especially folate, 

has been reported in particular among certain 

populationgroups [22,23]. Particularly, in Italian 

healthy women of childbearing age, using a validated 

FFQ and taking into account the use of folic acid 

supplements, we have previously described a high 

prevalence of inadequate folate intake (51.5%) [24]. 

Especially in non-pregnant women (73.4 %) [16,24].  

The enzymemethylenetetrahydro folate reductase 

(MTHFR) is an important key regulator of the folate 

and methionine metabolism. The most common 

Single Nucleotide Polymorphisms (SNPs), C677T, of 

the MTHFR gene, might have a significant effect on 

folate-dependent, one-carbon reactions. Association 

studies have demonstrated that the C677T 

polymorphism is important in the pathogenesis of 

adverse pregnancy outcomes [25] and other diseases 

[26] including cancer [27]. Although, the effect of 

MTHFR polymorphisms on cancer and pre-cancer 

susceptibility remains controversial, we have 

previously reported a decreased risk for cervical 

intraepithelial neoplasia of individuals homozygous for 

the MTHFR T allele in a population from Sicily [28, 

29]. In the Sicilian population, together withan 

increase in the prevalence of inadequate folate intake, 

we have demonstrated an increase in the MTHFR 

677TT genotype in the younger group when 

compared with the older one [24]. Since it has been 

demonstrated that blood folate concentrations follow a 

CC > CT > TT pattern [30], in our population, 

healthy young women may have higher folate needs 

due to the increased prevalence of the T allele and 

reduced folate intake compared with older group. 

These results could have potential implications for 

folate requirements especially in healthy young women 

[24,31,32].Besides, in order to prevent a poor 

pregnancy outcome, appropriate timing of supplement 

use should be advised [24].  

Finally, as methyl donor, folate is involved in the DNA 

methylation, the most common epigenetic change, 

which occurs in CpG islands. Recent evidences have 

confirmed that hypomethylation in repetitive 

elements, as Long Interspersed Nucleotide Elements 

1 (LINE-1), a surrogate marker for estimating global 

DNA methylation level [33, 34], has been associated 

with an increased risk of several cancers [35, 36]. In a 

recent cross-sectional study, we have reported that a 

dietary pattern characterized by high fruit intake and 

by folate adequacy may protect against DNA 

hypomethylation and cancer risk [16].  

In conclusion, our researches demonstrated a poor 

adherence to MD and a high prevalence of folate 

inadequacy, highlighting the need for nutritional 

interventions that aimed to improve the adherence to 

MD and particularly the intake of folate [37,38]. 

Future studies are needed to further our knowledge 

about the critical role of nutrition of women in 

childbearing age and, in particular, of micronutrients 

to reproductive health.  
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