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Background and aims: The dietary pattern followed during pregnancy, specifically healthy dietary patterns such as the Mediterranean diet, is a key factor in the mother’s and the offspring’s health. Pregnant women dietary intake is not enough to cover the micronutrient requirements of pregnancy, and higher adherence to the Mediterranean diet may improve dietary quality and nutritional density. The aim of the present study was to describe the dietary nutrient intake and diet quality during pregnancy and to evaluate whether a high adherence to Mediterranean diet was associated with a more adequate intake of micronutrients.

Methods: This was a cross-sectional study with 1,356 pregnant women selected during the routine second trimester ultrasound scan (19–23 weeks’ gestation). Energy and nutrient intake were calculated using a validated 151-item semi-quantitative food frequency questionnaire and nutrient density was estimated dividing the absolute nutrient intake by total energy intake. Adherence to the Mediterranean diet was evaluated with a 17-item Mediterranean diet adherence score. The criterion used for risk of inadequate nutrient intake has been set below two thirds (2/3) of the dietary reference intakes. The differences were assessed by multivariate linear regression models adjusted for confounders.

Results: A significant proportion of pregnant women had an inadequate intake of macro and micronutrient that was lower in those with high adherence to the Mediterranean diet (≥12 points, n = 122, 19%), including calcium (the Mediterranean diet high adherence 2.5% vs. low adherence 26.7%, p < 0.001), magnesium (0% vs. 7.6%, p = 0.001), iron (24.5% vs. 74.1%, p < 0.001), and vitamin B9 (0% vs. 29.8%, p < 0.001), vitamin C (0% vs. 1.9%, p = 0.033), and vitamin D (61.5% vs. 92.8%, p < 0.001) intake. High adherence to Mediterranean diet was associated with higher intake of protein, monounsaturated fatty acids, fiber, vitamins (B1, B9, C, D), calcium, magnesium, iron, zinc, phosphor, potassium, essential fatty acids, and α-linolenic acid, and with a lower intake of α-linoleic acid and trans fatty acids as compared to low adherence to Mediterranean diet.

Conclusion: High adherence to Mediterranean diet was associated with higher diet quality and lower proportion of inadequate micro and macronutrient intake. The Mediterranean diet promotion, particularly among pregnant women, may be a useful and public health strategy to avoid overweight and nutrient deficiencies.

KEYWORDS
 Mediterranean diet, pregnancy, maternal nutrition, nutrient density, diet quality, offspring health


1. Introduction

Nutritional status during pregnancy has an impact on maternal and perinatal outcomes. Micronutrients play critical roles in fetal growth and maternal health, as energy, protein, vitamin, and mineral requirements increase during pregnancy. Developmental adaptations due to early nutritional exposures may have permanent health consequences on the offspring (1).

Dietary pattern during gestation is a potential modifiable lifestyle factor that may exert a positive influence on both the mother and the fetus (2). Although the importance of the nutritional status during gestation is known, pregnant women may not be reaching the minimum nutritional requirements (4). Despite a balanced diet is generally accessible in industrialized countries, a switch to a high-fat and low-quality diet has led to an inadequate vitamin and mineral intake during pregnancy. Different studies have described deficient dietary intake of energy, fibre, carbohydrates (5), and micronutrients, such as vitamin A, B6, C, D, E, and folic acid among up to 30% of pregnant women (6, 7).

Being aware of these deficiencies and changes in dietary patterns, it seems relevant to recommend the nutritional advice or the supplementation of diverse micronutrients. However, the guidelines of supplementation during pregnancy from different scientific societies and governmental organizations, such as World Health Organization, only recommends the worldwide supplementation of iron and folic acid and the supplementation of iodine, vitamin A, vitamin D, and calcium in specific areas at high risk for deficiencies (8). In Spain, the Public Health Department only recommends the supplementation of iodine and folic acid due to the assumption that the Mediterranean diet (MedDiet) can supply itself the majority of nutritional requirements during pregnancy (8).

An example of a healthy dietary pattern is MedDiet. This dietary pattern is characterized by the use of extra virgin olive oil as the main source of fat for both cooking and dressing, daily consumption of fruits and vegetables, whole grains, legumes, seeds, and nuts; moderate consumption of fish and seafood, eggs, fermented dairy products such as cheese and yogurt, lean meat as poultry (9–11).

During pregnancy the positive effects of MedDiet are evident in both mother and fetus (12). In fact, MedDiet has been associated with a better cardiometabolic status during pregnancy (13). For the newborns’ outcome, it has been demonstrated for the first time in a recent clinical trial (Improving Mothers for a better PrenAtal Care Trial BarCeloNa (IMPACT BCN)) with 1,184 individuals included, that structured lifestyle interventions during pregnancy can reduce the prevalence of newborns with birth weight below the 10th percentile – small for gestational age – for which no previous treatment have previously demonstrated any positive effects (14). Specifically, a nutritional intervention – based on MedDiet – was applied in one of the trial arms and demonstrated a reduction in the incidence of small for gestational age newborns by 36% (14% in the MedDiet group vs. 21.9% in the non-intervention group) and perinatal complications by 26% (18.6% in the MedDiet group vs. 26% in the non-intervention group) (14).

Another recent study has demonstrated that the pro-inflammatory diet was significantly associated with a higher maternal pre-pregnancy body mass index (BMI) and lower newborn’s birthweight percentile, showing that a pro-inflammatory diet profile may be associated with maternal overweight and fetal undergrowth (15). Assaf-Balut et al. (16) reported that a higher adherence to a MedDiet is associated with lower risk of gestational diabetes, urinary tract infections, and prematurity. Moreover, other authors have pointed that a higher adherence was associated with an adequate weight gain during pregnancy and reduces the risk of high levels of adiposity and blood pressure (BP) (17).

Although these recent studies about the benefits of the MedDiet for both mother and fetus, there is a lack of knowledge of the dietary pattern of pregnant women in a Mediterranean area. It is assumed that in the Mediterranean areas there is a high adherence to the MedDiet. However, due to globalization and the rise of Westernized diets, we do not know if Mediterranean pregnant women are really benefiting from local food. This raises the question whether dietary intake is enough to cover the increased micronutrient requirements of pregnancy.

The aim of this study was to describe the dietary pattern and the adherence to MedDiet of pregnant women in Barcelona city, Spain, and to evaluate whether a high adherence to MedDiet was associated with a more adequate intake of micronutrients. Characterizing this pattern and assessing its likeness to the Mediterranean area can guide and improve preventive interventions during pregnancy.



2. Materials and methods


2.1. Study design and participants

The present cross-sectional study was conducted with a total of 1,356 pregnant women at 19–23 weeks’ gestation. Participants were recruited at BCNatal (Hospital Clinic and Hospital Sant Joan de Déu), a large referral center for maternal-fetal and neonatal medicine in Barcelona, Spain from February 2017 to August 2021.

Eligible participants were pregnant women selected during the routine second trimester ultrasound scan (19–23 weeks’ gestation). Inclusion criteria included maternal age at recruitment ≥18 years; speak Spanish fluently; and viable singleton non-malformed fetus. Exclusion criteria were fetal anomalies including chromosomal abnormalities or structural malformations detected by ultrasound; mental retardation or other medical or psychiatric diseases that limit the possibility to participate in the study; and no possibility to complete questionnaires or other procedures of the study were considered. Study protocols were approved by the Institutional Review Board of the Hospital Clínic of Barcelona (HCB/2016/0830 and HCB/2020/0209). All participants provided written informed consent.



2.2. Assessment of dietary intake

A 151-item semi-quantitative Food Frequency Questionnaire (FFQ) validated for the present study population (18), and a 17-item MedDiet adherence score were administered by dietitians in a face-to-face interview at recruitment (19–23 weeks). Participants were categorized according to the 17-item MedDiet adherence score as low (<6 points), medium (6–11 points), and high adherence (≥12 points). The 17-item MedDiet adherence score includes the intake of whole grain cereals (≥5 servings/week); vegetables and dairy products (≥3 servings/day); fresh fruit (≥2 servings/day); and legumes, nuts, fish, and white meat (≥3 servings/week); sofrito (tomato, garlic, onion or leek sauce made with extra virgin olive oil and low heat, ≥2 servings/week), as well as extra virgin olive oil use for cooking and dressings; limited intake of refined cereals, read and processed meat, pastries, butter, margarine or cream, and carbonated and/or sugar-sweetened beverages (14). Participants indicated their usual and frequency consumption of listed food items in the FFQ, based on nine frequency categories (ranging from never or <1 time/month to ≥6 times/day) and using common units or portion sizes. A total of 14 food groups were listed: milk and dairy products, cereals and whole grains, vegetables, legumes, sausages, oils and fats, eggs, meat and fish, fast food, canned products, fruit, nuts, sweets and desserts and others (salt and sugar) and alcoholic and non-alcoholic beverages.



2.3. Diet quality

Food consumption derived from the validated 151-item FFQ was converted into energy and nutrient intake with Spanish food composition tables (CESNID and Moreiras) using traditional recipes (19, 20). The dietary intake of a selection of nutrients including calcium, magnesium, iron, zinc, sodium, potassium, phosphorous, vitamin A, B1, B9, B12, C, D and E, was compared with pregnancy requirements of these nutrients according to the dietary reference intakes (DRIs) for the Spanish population (21). We also assessed dietary intake compared with pregnancy requirements according to European and American DRI for pregnant women (22, 23). DRI is the general term for setting a reference value of nutrient intake for healthy people according to sex, age, or physiological conditions such as pregnancy, lactation, etc. Intake levels above DRI imply low likelihood of insufficient intake. The criterion used for risk of inadequate nutrient intake has been set below two thirds (2/3) of the DRI (24). Considering the limit of 2/3 DRIs, the risk of overestimation of micronutrient intake is reduced. Results were based only on dietary intake, excluding supplements. On the one hand, we evaluate the diet quality by dividing absolute nutrient intake by total energy intake (dietary fiber, vitamins, and minerals). The nutrient density was expressed as nutrient intake per 1,000 kcal.



2.4. Assessment of cardiometabolic health parameters

Trained personnel measured participants’ body weight, height, waist circumference, BMI, and BP at recruitment (19–23 weeks’ gestation). Body weight was measured with an electronic scale with a precision of 100 g with participant wearing light clothing. Height was measured to the nearest 0.1 centimeters using a wall-mounted stadiometer. Waist circumference was measured around the navel due to the impossibility of measure the usual anthropometric measurement (midpoint between the last rib and the top of the iliac crest). BMI was calculated dividing body weight (kg) by height in squared meters. Obesity was defined if pre-pregnancy BMI was equal or above 30 kg/m2. BP, diastolic (DBP) and systolic (SBP), was measured in each arm with a validated semiautomatic oscillometer (Omron HEM-705CP, Hoofddorp, Netherlands) at three time points, separated by 2 min, while the participant was in a seated position after 5 min of rest. BP was measured in the forearm at heart level. The average of the three measurements was recorded in the data collection form. Mean arterial pressure (MAP) was defined as DBP + 1/3 × [SBP − DBP].



2.5. Covariates assessment

Maternal sociodemographic and clinical data were collected at recruitment (19–23 weeks) by the investigators and data were anonymized and entered in electronic case report form, including maternal age, ethnicity, socioeconomic status (low/medium/high), occupation status, educational level, pre-pregnancy BMI, chronic hypertension, diabetes, parity (multiparous/nulliparous), previous adverse obstetrical history (fetal growth restriction, preeclampsia, stillbirth), use of assisted reproductive technology; smoking during pregnancy, alcohol habits during pregnancy, yoga/relaxation during pregnancy, exercise during pregnancy and baseline MedDiet score (low/medium/high).



2.6. Statistical analysis

Qualitative variables were described as frequencies whereas the quantitative variables were expressed as means and SD. The significance level was set at 5%. Pearson’s Chi-square and t-student test (for categorical and continuous variables, respectively) were used to assess differences in baseline characteristics of participants. Comparisons across MedDiet adherence categories (low; medium; high) were performed using one-way analysis of variance (ANOVA). The proportion of inadequate intake of micronutrients (defined above as the proportion of subjects who met less than 2/3 of DRIs) according to MedDiet adherence categories was performed using Pearson’s Chi-square test. All analysis were cross-sectional and performed using STATA (16.0, STATA Corp LP, Tx. United States). The differences in nutritional density and proportion of participants with an intake below the DRIs between MedDiet adherence categories were assessed by multivariate linear regression models adjusted for maternal age (numeric variable), ethnicity (Asian/Black/Latin American, White/others), smoking status (yes/no/stop during pregnancy), educational level (Primary/Secondary/University), pre-conceptional BMI (numeric variable) and total energy intake (numeric variable). To assess the linear trend (p for trend) across MedDiet adherence categories, the mean value was assigned to each category.




3. Results

From the total sample of 1,627 included pregnant women, 165 participants were excluded because of missing data on 17-item MedDiet adherence score or without FFQ at baseline, and 106 reported values for total energy intake outside predefined limits (<2,510 kJ/500 kcal/day or >14,644 kJ/3500 kcal/day) (25), ending with a final sample size of 1,356 participants. Flow-chart of participants is shown in Figure 1.

[image: Figure 1]

FIGURE 1
 Flowchart of study participants.



3.1. Baseline characteristics

Baseline characteristics of participants and according to MedDiet adherence categories (low n = 262, 19.3%; medium n = 972, 71.7%; high n = 122, 19%) are showed in Table 1. In the low adherence group, the maternal age was lower than in the high adherence, while the number of Latin pregnant women was higher and there were more smokers than in the high adherence. In contrast, in the high adherence group the white population was higher than in the low adherence group and, in addition, they showed a higher educational level. Also, in the low adherence group, women had a higher waist circumference at recruitment (19–23 weeks’ gestation), weight and BMI throughout gestation in comparison with the high adherence group. No differences were observed in marital status, BP at recruitment (19–23 weeks’ gestation), the use of assisted reproductive technologies nor parity.



TABLE 1 Baseline and pregnancy characteristics of study participants, according to Mediterranean diet adherence.
[image: Table1]

Supplement intake during pregnancy according to MedDiet adherence categories are showed in Supplementary material 1. The only significant difference found among groups was the polivitamin supplement intake, being more frequent in the high-adherence group (unadjusted p = 0.002). However, after adjusting for socioeconomic status, no significant differences were observed (adjusted value of p = 0.165).



3.2. Nutrient dietary intake

Table 2 shows total energy dietary intake and nutrient densities in the overall pregnant population and subdivided according to adherence to MedDiet.



TABLE 2 Total dietary energy intake and nutrient density according to Mediterranean diet adherence.
[image: Table2]

Comparing among groups, we observed significant differences in total energy dietary intake (p < 0.0001) and macronutrients profile (p < 0.0001 in protein intake, carbohydrates, fat, and fiber). Women in high-adherence to MedDiet group had an intake of more calories compared with the low-adherence group, with a higher intake of protein, fat and fiber and a lower intake of carbohydrates. The micronutrient density intake was different among groups for vitamins B1 (p = 0.025), B9, C, D, E, calcium, magnesium, iron, zinc, phosphate, potassium, and sodium (all with p < 0.0001; see Table 2). No differences were found in intake of vitamin A (p = 0.402), and B12 (p = 0.158) among groups. We found significant differences among groups in all items of fatty acid profile assessed (total fat, monounsaturated fatty acids (MUFA), polyunsaturated fatty acids (PUFA), saturated fatty acids, eicosapentaenoic acid (EPA), docosahexaenoic acids (DHA), α-linolenic acid, α-linoleic acid, oleic acid, and trans-fat).

After adjusting for maternal age, ethnicity, educational level, smoking habit, pre-conceptional BMI and total energy intake and assessing the linear trend analysis according to tertiles of the MedDiet adherence test, significant differences were observed in all micronutrients except for total fat (p = 0.069) and α-linoleic acid (p = 0.270) (Table 2).

The proportion of participants with an intake of macro and micronutrient below 2/3 DRIs according to MedDiet adherence are presented in Figure 2 and Table 3. Inadequate intake of vitamin D (82.3%), iron (52.6%), calcium (13.0%), and vitamin B9 (12.3%) was observed in our study participants. Comparing low to high-adherence groups, a decreasing trend in proportion of participants with a low intake of macro and micronutrients was observed, except for zinc, vitamin B1, B12, and potassium. No individuals had low intake of sodium or phosphorus in our population. A low intake of iron and vitamin D according to DRI for pregnancy was frequent in all study groups, while higher adherence to the MedDiet showed lower proportion (both value of p < 0.001).

[image: Figure 2]

FIGURE 2
 Proportion (%) of participants with an intake of macro and micronutrients below 2/3 dietary reference intakes according to Mediterranean diet adherence groups.




TABLE 3 Proportion of participants with an intake of macro and micronutrients below 2/3 dietary reference intakes according to Mediterranean diet adherence groups.
[image: Table3]

Supplementary materials 2, 3 showed similar findings for DRIs according to the European and American recommendations, except for European guidelines, where lower proportion participants with potassium intake below 2/3 DRIs are present in the group with high adherence to MedDiet. In the case of the American recommendations, significant lower proportion participants with zinc intake below 2/3 DRIs was observed in the group allocated with high adherence to MedDiet.



3.3. Key foods dietary intake

Table 4 shows the dietary intake of key foods according to MedDiet adherence. A significant lower intake of healthy food such as extra-virgin olive oil (EVOO), nuts, vegetables, legumes, fruits, whole grain cereals, fish/seafood, fat fish and dairy products was observed in the low-adherence MedDiet group. On the other hand, in the same group, a significant higher intake of unhealthy food, such as refined cereals, red meat, processed meat and pastries/cakes/sweets, was observed. No differences among groups were found in dietary intake of refined oil.



TABLE 4 Dietary intake of key foods according to Mediterranean diet adherence groups.
[image: Table4]

After adjusting for maternal age, ethnicity, educational level, smoking habit, pre-conceptional BMI and total energy intake, we observed similar results as presented above, except for dairy products, which significant difference was lost. Linear trend analysis also showed the same results as for the adjusted analysis.




4. Discussion

The Mediterranean diet has been postulated as a healthy diet for pregnant women to ensure nutritional requirements of pregnancy and protect from the development of obstetric complications for both mother and fetus (12, 14, 17, 26). MedDiet is an easy-to-follow dietary pattern characterized by healthy foods, including whole grain cereals, vegetables, and dairy products; fresh fruit; and legumes, nuts, fish, and white meat, as well as extra virgin olive oil use for cooking and dressings. While those foods are characteristics of a healthy diet, some studies showed low adherence to the food recommendations, especially in pregnant women. Micronutrient inadequate intake in pregnancy remain widespread globally, and adequate food intake remains the preferred method for meeting DRIs. However, some nutrient requirements are challenging to meet only with diet, including in high incomes countries.

According to literature (27, 28), educational level and employment status can be associated with dietary pattern. A higher socioeconomic status, defined by factors as educational level and employment status, is associated with the acquisition of higher-quality products, which tend to be more expensive, and healthier food choices (28). As expected, participants with higher MedDiet adherence showed high educational level, where more than 80% were university graduates, and employed. In addition, an unhealthy diet has been associated with unhealthy habits such as smoking (26, 29). In line with previous studies, the current study reported a higher proportion of smokers in low MedDiet adherence group (26, 29). Moreover, participants with higher MedDiet adherence showed significantly lower pre-conceptional BMI: a recent meta-analysis of cohort studies in adults found that a higher adherence to the MedDiet was significantly associated with a 9% decreased risk of overweight and/or obesity (30).

The present study shows a direct association between nutritional status and adherence to a pregnancy adapted MedDiet adherence score in pregnant women at 19–23 weeks of gestation. Inadequate intake of micronutrients during pregnancy, specifically vitamin D and B9, iron, and calcium are observed in our study population, which findings are aligned with other studies mainly because of the poor quality of the diet (31, 32). In the case of vitamin D, several European countries, including Spain, showed a prevalence of inadequate intake around 87% to 100% of female adult population (31). In the case of folic acid and calcium, the prevalence of inadequate intake is higher compared to our study population, but the estimate requirements are lower compared to pregnant women (200 μg compared to 500 μg per day, and 800 mg compared to 1,000 mg per day, respectively) (31). However, similar findings were observed in non-European developed countries, such as the US, were around 20% of women had folic acid intake below the DRI while during pregnancy folic acid requirements are increased (33).

The underlying mechanisms by which the MedDiet plays a protective role are not well described, but it stands out for its beneficial fatty acid profile with a high content of MUFAs and PUFAs mainly derived from EVOO in form of oleic, α-linolenic, and linoleic acids; and oily fish (EPA and DHA), as well as nuts provide α-linolenic and linoleic acids (34). We observed that EPA and DHA intakes were higher among the participants with higher adherence to the MedDiet. These α-linolenic fatty acids are important bioactive compounds with numerous benefits associated on pregnancy and neurodevelopmental outcomes in the child (35). During pregnancy, requirements increase to support fetal growth, particularly of the brain and eyes (35).

During pregnancy, several dietary changes are recommended, as micronutrient deficiencies are common because of increasing nutritional requirements (36, 37). It should be noted that pregnant population has different requirements to healthy adult population. Certain foods are deleted from the diet, or their consumption is reduced because of food safety, e.g., certain types of fish, raw products, etc. In contrary, other foods are encouraged to be consumed such as dairy products to increase calcium intake. In our study, high adherence to the MedDiet was associated with lower proportion of participants with micronutrient intake below DRIs, including iron, calcium, folic acid, magnesium, and vitamin C, without considering supplementation. Similar to our findings, Serra-Majem et al. found that participants from the SUN cohort who scored high on the MedDiet pattern were more likely to achieve adequate nutrient intakes of zinc, iodine, iron, magnesium, selenium, and vitamins (A, B1, B9, C, E) than those with a lower adherence (38). However, other findings suggested an association of MedDiet adherence and nutrient deficiency in a specific population, where nutritional requirements are increased, especially iron, calcium, and vitamin B9 (4). Improvement of diet quality is needed for most pregnant women. Even with dietary supplementation, it has been estimated that around 30% of women were at risk of inadequate intake of one or more micronutrients (4). This risk was specially observed for vitamin D, E, and magnesium, specifically in young pregnant women (age 14 to 18 years), non-white or Latin ethnicity, lower educational level, and pre-pregnancy obesity (39). Interestingly, we found significant associations between MedDiet adherence and the proportion of participants below DRIs after adjusting for potential confounders, including age, ethnicity, educational level, smoking status and pre-conceptional BMI.

Due to the beneficial effects of the MedDiet, some authors highlight the need to recover this dietary pattern in the general population and, particularly, among pregnant women, to avoid overweight and obesity, nutrient deficiencies, problems during pregnancy, and to achieve an adequate weight gain, as all this is related to overweight and the increase in adiposity in the offspring (40, 41). In a longitudinal study with 793 pregnant women, discrepancies were observed between the dietary pattern of pregnant women and the national food recommendations (42). Specifically, consumption of healthy foods, such as fruits and vegetables, was lower than the recommendation and the intake of sugary foods and beverages, and red and processed meat was higher than recommended (42). Moreover, in the INMA project (Spanish acronym for Childhood and Environment), a sub-sample of 822 pregnant women reported an intake of cereals and legumes, and to a lesser extent, of fruit and vegetables, below the recommendations (43).

Our results suggest that nutritional advice in pregnant women should be considered to prevent nutritional deficiencies that interfere with pregnancy outcomes. It is necessary to carry out effective interventions in primary care to increase the adherence to a healthy dietary pattern, such as MedDiet, during pregnancy. The individual nutritional counseling should be focused on increasing the consumption of key foods such as, fruits and vegetables, EVOO, dairy products, nuts, among other, as well as, reducing the consumption of sweet beverages, red and processed meat, pastries and cakes, butter, among others. Even more, using this dietary pattern in a preventative way could be a useful, low cost, public health strategy to avoid pregnancy complications (40).

To our knowledge, this is the first study that assessed the nutritional status and if MedDiet adherence is associated with adequate intake according to dietary recommendations in pregnant women. The major strengths of the present study are the large sample size, including pregnant women, and the use of a validated semi-quantitative FFQ in the present study population (18). Our study has some limitations. First, the cross-sectional design does not allow attributing conclusions to plausible causes. Second, potential residual confounding and the lack of generalizability of the results to other study populations than pregnant women are limitations. Third, the use of self-reported questionnaires may have led to a misclassification of the exposure due to measurement errors, particularly in the FFQ, the fixed food list and portion sizes as well as the average consumption frequency of seasonal foods. Fourth, we collected dietary information on MedDiet adherence at 19–23 weeks’ gestation and we were not able to differentiate between the pre-pregnancy diet and the dietary changes due to pregnancy. However, participants showing low MedDiet adherence at 19–23 weeks’ gestation would probably have the same adherence score and/or dietary habits. Finally, the use of the FFQ to present data on absolute intake of foods and nutrients is limited without prior calibration with a reference method. For this reason, we consider an inadequate intake only when the intake did not reach 2/3 of the DRIs, correcting the possible bias induced by the FFQ and assuming that dietary intake might be superior to the estimated values.



5. Conclusion

Inadequate intake of micronutrients during pregnancy, specifically vitamin D and B9, iron, and calcium are observed in our study population. However, high adherence to a pregnancy adapted MedDiet score was associated with higher diet quality and lower proportion of micronutrient intake below DRIs, including iron, calcium, magnesium, folic acid, and vitamin C. MedDiet promotion, particularly among pregnant women, may be a useful, low-cost public health strategy to avoid overweight, nutrient deficiencies and pregnancy complications.
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alinoleic acid
601 (2.26) 651(3.17) 586 (201) 6.11(1.52) <0.0001 0827 0270
(g/1000keal)
Oleicacid (g/1000keal) | 22.4 (43) 208(49) 27(41) 236(36) <0.0001 <0.0001 <0.0001
Trans fat (g/1000keal) | 0.68 (0.45) 0.89 (051) 0.65(0:42) 0,50 (032) <0.0001 <0.0001 <0.0001

Values are expressed as means (SD). MUFAs, monounsaturated fatty acids; PUFAS, polyunsaturated fatty acids; SFAS, saturated fatty acids; EPA, eicosapentaenoic acid;
acid. “Value of p refers to the comparison between different MedDiet adherence categories. Value of p refers to the comparison between groups (MedDiet categories).
“Adjusted value of p were obtained by multivariatelinear regression models adjusted for total energy intake, age, ethnicity, smoking status, educational level and pre-conceptional BMI.
“To assess the linear trend (p for trend) across MedDiet adherence categories, the mean value was assigned to each tertile.

HA, docosahexaenoic
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