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Summary. Introduction: Preeclampsia is a complication with a notorious prevalence nowadays that can
be prevented through a healthy lifestyle, in this case, a Mediterranean diet. Objectives: To demonstrate
whether an adequate Mediterranean diet can improve maternal health status, in particular, preeclampsia.
Material and methods: A literature review was conducted. Eighty-nine bibliographic references were used,
using 23 articles taken from Medline, Pubmed and Scielo for the discussion of these concepts, studying 15
of these in depth. Results and discussion: Most of the studies discussed encourage the use of the
Mediterranean diet to avoid complications in pregnancy, although most of them have numerous limitations.
The role of omega-3 fatty acids, or some micronutrients such as calcium, phosphorus and vitamin D do
have a high evidence of benefits in the prevention of pregnancy complications. Conclusions: The
Mediterranean diet seems to have ideal health characteristics and can be recommended to pregnant women
to prevent preeclampsia and other complications. Even so, more research is needed. What is clear is the
importance of a varied and balanced diet.
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EFECTO DE LA DIETA MEDITERRANEA EN LA PREVENCION
DE LA PREECLAMPSIA

Resumen. Introduccion: La preeclampsia es una complicacion con una prevalencia notoria hoy en dia que
puede ser prevenida mediante un estilo de vida saludable, en este caso, con una dieta mediterranea.
Objetivos: Demostrar si una dieta mediterranea adecuada consigue mejorar el estado de salud materno, en
concreto, la preeclampsia. Material y métodos: Se realizé una revision bibliografica. Se utilizaron 89
referencias bibliograficas, utilizando 23 articulos sacados de Medline, Pubmed y Scielo para la discusion
de estos conceptos, estudiando 15 de estos en profundidad. Resultados y discusion: La mayoria de los
estudios discutidos fomentan el uso de la dieta mediterranea para evitar complicaciones en el embarazo,
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aunque la gran parte de ellos con numerosas limitaciones. El papel de los acidos grasos omega 3, o algunos
micronutrientes como el calcio, fésforo y vitamina D si que tienen una alta evidencia de beneficios en la
prevencion de las complicaciones en el embarazo. Conclusiones: La dieta mediterranea parece tener
caracteristicas idoneas para la salud, pudiéndose recomendar a las gestantes para evitar la preeclampsia y
otras complicaciones. Aun asi, se requiere mas investigacién. Lo que se tiene claro es la importancia de
una alimentacion variada y equilibrada.

Palabras clave: Dieta mediterranea, preeclampsia, beneficios, complicaciones

Introduction

Complications in pregnancy today are still very common, despite having more
knowledge compared to past generations. Preeclampsia is one of the major complications
that occur in pregnant women and should therefore be investigated (1). There is evidence
that itis a problem, above all, in low-income countries with a much improved quality of
life (2), like most diseases and complications, with high rates in African-American
women with subsequent death of both the fetus and the mother (3). Likewise, the World
Health Organization (WHO) estimated that developing countries have a 7 times higher
risk of suffering from preeclampsia and it ranges between 2%-10% incidence among
pregnancies (5). Another observational study carried out at the Guillermo Diaz de 1a Vega
Regional Hospital, with 1692 participants, shows that 57 pregnant women suffered from
preeclampsia during the study, that is, with a prevalence of 3.7%, and this number may
be higher in underdeveloped countries (4).

Increasingly, studies and reviews support nutritional treatment as a tool to avoid
complications, based on a varied, healthy and balanced diet (6). It could be said that it
can be a key tool for both prevention and treatment of its complications. However, this is
still under investigation. The Mediterranean diet can be highlighted as a key factor in the
control of preeclampsia. Many studies advocate its use for blood pressure reduction,
although without specifying the nutritional treatment used (7). Although it may seem that
the Mediterranean diet is already well studied, for the moment, there is no scientific
clarity on the relationship of this diet and preeclampsia, it is not known exactly if there is
a direct benefit due to the Mediterranean diet or to specific components that could also
be obtained with other nutritional approaches

The Mediterranean diet has been modified by cultural factors, both in terms of food
types and quantities. This is quite a serious problem because of the creation of diet
variants that have actually changed from the original diet. In view of the above, this study
will address a literature review that will try to clarify whether an adequate Mediterranean
diet with a specific nutritional plan is really beneficial enough to prevent or treat
preeclampsia, since in recent years its prevalence is increasing markedly and it is urgent
to seek measures to solve it.

1.1 Target

The general objective of this study is to review the existing literature in order to clarify
whether an adequate Mediterranean diet can improve maternal health, particularly
preeclampsia. In addition, a series of specific objectives are established:

1.2 Define preeclampsia, its complications and nutritional treatment.
1.3 To establish the pathophysiological mechanisms that cause
preeclampsia
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1.4  To establish the relationship of micronutrients with preeclampsia
1.5  To explain the role of the Mediterranean diet on preeclampsia and
determine its effectiveness

1.2 Preeclampsia. Definition

Preeclampsia, also known as EPH-Gestosis, is a very common complication of
pregnancy characterized by (2):

e Edemas
e Arterial hypertension
e Proteinuria

These would be the most common conditions, although there may be other problems
such as:

e Functional alteration in organs
e Alteration in the growth of the fetus

The trigger for this syndrome is the release of anti-angiogenic markers, causing
oxidative stress and a morphological and functional alteration in cells, mainly uterine
cells. Among these factors, the most studied are tyrosine kinase-1 (sFlt-1), soluble
endoglobin (sEng), placental growth factor (PIGF) and vascular endothelial growth factor
(VEGF).

A randomized control trial, conducted in Ireland, does not support the incorporation
of a PIGF test for the detection or screening of premature preeclampsia, but does not deny
its benefits (8). In an ideal or adequate pregnancy, there is a balance between angiogenesis
processes (formation of blood vessels) and anti-angiogenic processes (destruction of
blood vessels) (9,10).

e According to their severity we can differentiate (11):

e Preeclampsia without severity. It is characterized by a systolic
pressure greater than 130 mmHG and a diastolic pressure equal to or
greater than 90 mmHG, with proteinuria (excessive protein in urine) but
without organ involvement.

Preeclampsia with severity. It is characterized by systolic hypertension equal to or
greater than 160 mmHG and diastolic pressure equal to or greater than 110 mmHG, with
proteinuria and organ involvement.

Table 1
Classification of preeclampsia according to severity. Own elaboration. (11)
—_ Organ
Type Pressure Proteinuria .
involvement
Systolic=>130mm
. HG
No gravity Diastolic=>90mm Yes No
HG
Systolic=>160mm
With gravity HG . . Yes Yes
Diastolic=>110mm
HG
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1.3 Risk factors, complications and symptoms

Risk factors for preeclampsia are still under discussion, with some being considered
certain for this complication.

e Age. Late ages in pregnancy have been associated with an
increased risk of preeclampsia. Even so, there are studies (12) that support
a high probability of preeclampsia in young women.

e Obesity. It increases VEGF/Flt 1, reducing angiogenesis, thereby
producing placental insufficiency and hypoxia (13).

It appears that pregestational BMI may indicate an increased risk of preeclampsia. A
person with a high BMI is apparently more likely to have this complication, although as
we know the reliability of the BMI is limited depending on the person and their
physiological situation. There are studies that do not relate BMI to preeclampsia, as is the
case of the meta-analysis and systematic review by Morteza Motedayen et al (14), which
found that the mean BMI between women with preeclampsia and healthy women was
practically the same.

e Race. African-American women, for example, are at higher risk.
In a study conducted at the Hospital General Guasmo Sur in the Guayas
Province (country) (15), by means of specific inclusion and exclusion
criteria, several characteristics were related to the prevention of
preeclampsia. The results showed an increase in the incidence of this
disease in black women, which is the first risk factor according to this
study.

e First pregnancy. The first pregnancy causes a higher probability of
preeclampsia (16).

e Family factors. There is research supporting the relationship of
familial inheritance with preeclampsia. Women with mothers who have
had preeclampsia have a higher risk of having this syndrome (16).

Distribucion de los factores asociados a la preeclampsia

centa

13 19 1
52% 55% 47% 11% 16% 9%

Figure 1
Distribution of factors associated with preeclampsia (16)

Preeclampsia can cause problems in both the mother and the fetus.

HELPP syndrome
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One of the most common complications following preeclampsia is HELLP syndrome.
A disease that causes liver damage and the fracture and rupture of red blood cells (16).
An in-depth literature review by Sunita Dubey and Jyotsna Rani (17) concludes that liver
damage should be significantly related to hypertensive women, even more so if they
suffer from some type of epigastric pain or other symptoms such as pallor or skin
discoloration. It is vitally important to monitor both during the gestational and postpartum
periods. In addition, laparoscopy and blood transfusions are used as treatment in the case
of very advanced stages.

Table 2 below shows the classification of Hellp syndrome according to the Mississippi
and Tennessee classification:

Table 2

C Mississippi Tennessee
lass Classification Classification

1 Platelets < Platelets <
50.000mL 100,000mL
LDH >600 IU/L LDH = 600 IU/L
AST or ALT =270 AST or ALT 270

IU/L IU/L

2 Platelets > 50,000mL
and
< 100.000mL
LDH >600 IU/L
AST or ALT 270
I1U/L

3 Platelets >
100,000mL and
< 150.000mL
LDH >600 IU/L
AST or ALT 240
IU/L
Severity classification of HELLP syndrome according to the Mississippi criteria (18)

Eclampsia

Eclampsia is a complication that is often accompanied by preeclampsia. It is the
occurrence of seizures or coma during pregnancy after the 20th week of gestation,
delivery or in the first hours of the puerperium unrelated to neurological conditions. How
to prevent eclampsia in women with preeclampsia through serum magnesium levels is
being investigated. A randomized clinical trial conducted by Pascoal (19) divided 62
women into two groups according to the amount of magnesium sulfate administered (1
or 2 g). The results gave an insignificant difference between the 2 groups and also the
group with the administration of 1 gram had fewer side effects. There is not much
knowledge, at present, on this aspect.

Consequences on the fetus
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In the case of the fetus it can occur (20):

e Low birth weight, due to the lack of oxygen and nutrients reaching
the baby, resulting in slow growth of the baby.

e Premature birth. Very common in pregnant women who are forced
to give birth because of the risk that can occur in both her and her baby.

e Placental abruption. Before giving birth, in many cases, the
placenta detaches from the uterus resulting in a lack of oxygen and
nutrients. A very common symptom is vaginal bleeding, which usually
occurs in mid-pregnancy.

e Kidney failure. Changes in blood flow and glomerular filtration
appear to occur in patients with preeclampsia, as well as osmoregulatory
and morphological changes of the kidney (21).

Depression

Recent research links possible depression after having suffered from preeclampsia. It
is related in a dependent manner and, therefore, care should be taken and care should be
taken to try to prevent this type of disorder. A systematic review of 13 studies (22), 8 of
which related depression to preeclampsia, showed a possible relationship in most of them.
More studies would be needed in this regard, concluding the review by writing that not
only is it a risk factor, but it also aggravates the symptoms of this disease in the
postpartum period. These hypotheses may be true due to the existence of other articles
such as a retrospective cohort study in Edinburgh (23), which concludes a higher rate of
postpartum depression after severe preeclampsia (30.77% vs. 14.58%) among
preeclamptic women and a control group of women.

Preeclampsia may be asymptomatic, although this is not common. The first sign of
preeclampsia is usually increased blood pressure and this can occur slowly or suddenly
(the latter is usually less common) (24).

Some of the main symptoms are:

° Nausea
Reduced urine production
Low platelet levels
Changes in vision
Hypoxia
Headaches

1.4 Nutritional treatment

There is much controversy about the nutritional treatment that should be used for the
prevention of preeclampsia and, progressively, multiple studies are coming to light
covering this aspect as they have begun to realize the role of nutrition in this condition.
In contrast, there are still recent studies that support the lack of relationship between
dietary habits and the prevention of preeclampsia, as in the case of a study at the Faculty
of Medical Sciences at the University of Guayaquil (Ecuador) (25), in which they
conclude that there is an insufficient relationship between dietary habits and
preeclampsia. For this purpose, they made diagrams showing the consumption of

88 (2023) MLSHN, 2, (1), 83-110



The Effect of the Mediterranean diet in the prevention of preeclampsia

different types of food in the pregestational stage and in the pregnancy period, where a
clear relationship between both aspects could not be drawn.

e Macronutrients

Dairy products are essential to prevent preeclampsia, without abusing them due to the
possible accumulation of saturated fats. Its recommendation is mainly due to fat-soluble
vitamins such as vitamin A and vitamin D (25). Fruits and vegetables are extremely
important foods for pregnant women because of their fiber intake and because they
prevent fluid retention, which can lead to fatal consequences in women (25). As for
proteins, they should be of high biological value, not abusing red meat and alternating the
consumption of poultry and fish. Oily fish is included for its properties such as omega 3,
fats with anti-inflammatory properties (26).

With regard to carbohydrates, it is taken for granted that simple carbohydrates with a
high glycemic value, such as industrial pastries, should be excluded from the diet of
pregnant women due to the innumerable list of unfavorable consequences they can have.
These macronutrients are of great importance for pregnant women. In fact, an analytical
case-control study in a hospital in Lima (Peru) in 2019 (26) reflected increased
preeclampsia in those who consumed fewer carbohydrates.

As for fats, as will be discussed later, their use as a preventive factor is currently being
studied, with some positive and others somewhat contradictory results. Foods should be
chosen with an optimum quality and simple cooking methods, avoiding, for example,
frying. In high quantities, fats can cause cardiometabolic problems. In fact, a cross-
sectional study at the Hospital de Ginecologia y Obstetricia del Instituto Materno Infantil
del Estado de México (27) shows who have higher cholesterol and triglyceride levels than
normotensive individuals without preeclampsia. They conclude by suggesting a lipid
profile for women in the gestational period and postpartum.

Referring to the previous study on carbohydrates, they also analyze the role of lipids.
Women diagnosed with preeclampsia ingested higher amounts of lipids than the others.
Even so, it should be studied in more depth, due to the recent publication of several studies
defending the use of fatty acids in this syndrome. According to the study in the Perinatal
Perinatal Peruvian journal (26), the risk of preeclampsia is related to carbohydrate
consumption in 43.94% with respect to the sample of 102 participants, so it is not really
clear the role of carbohydrate specifically for this complication. On the other hand, lipid
intake was related to preeclampsia. An intake of more than 1743 kcal of lipids was
associated with a 68.97% increase in the chances of contracting preeclampsia; in contrast,
17.81% had no apparent effect on this complication. Both studies were performed with a
95% confidence interval.

e Micronutrients

Folic acid: it appears that the risk of preeclampsia is reduced with folic acid
supplementation. A folate deficiency can induce cell apoptosis, invading the trophoblast
and synergistically impairing placental development. The beneficial action of folic acid
has been seen with multivitamin supplementation, that is, together with the administration
of other vitamins rather than with the administration of this vitamin alone. More studies
are needed, but it seems that it may prevent the risk of preeclampsia (28).

Table 3
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Suppl. No suppl. Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H. Random, 95% CI M-H. Random, 95% CI
Bodnar 2006 33 860 43 975  6.2% 0.87 [0.56, 1.36] -
Bukowski 2009 295 12444 381 15259 9.3% 0.95[0.82, 1.10] =1 i
Catov 2011(1) 479 21785 265 11503 9.4% 0.95(0.82, 1.11] 2
Catov 2011(2) 65 2609 265 11503 8.2% 1.08 [0.83, 1.41] 4 i
Charles 2005 15 1902 51 917  5.0% 0.14 [0.08, 0.25]
Kim 2014 6 134 12 81 2.7% 0.30[0.12,0.77]
Li 2013 2318 92731 2420 100823 9.9% 1.04 [0.98, 1.10] r
Liu 2016 206 7864 109 2315 86% 0.56 [0.44, 0.70] S
Timmermans 2011 45 2362 39 1770  6.4% 0.86 [0.57, 1.32] I
Vanderlelie 2016(1) 7 719 31 1066  3.3% 0.33[0.15, 0.76] S
Vanderlelie 2016(2) 6 476 31 1066  3.0% 0.43[0.18, 1.03] |
Wang 2015 238 794 115 265 9.1% 0.69 [0.58, 0.82] RS
Wen 2008(1) 59 2317 12 238 47% 0.51[0.28, 0.93] -
Wen 2008(2) 12 421 12 238 35% 0.57 [0.26, 1.24] I~
Wen 2016(1) 228 7265 17 404  58% 0.75 (0.48, 1.21] S I
Wen 2016(2) 24 625 17 404 47% 0.91(0.50, 1.68] e
Total (95% CI) 155308 148827 100.0% 0.69 [0.58, 0.83) L 4
Total events 4036 3820

Heterogeneity: Tau? = 0.09; Chi? = 110.33, df = 15 (P < 0.00001); I* = 86%

Test for overall effect: Z = 3.97 (P < 0.0001) 01 02 0.5 L 2 8 10

Favours [folic acid use] Favours [no suppl.]
Table showing the relationship of preeclampsia risk with folic acid supplementation in a systematic
review published in 2018. The RR (Risk Ratio) of 0.69 indicates a decreased risk with folic acid

supplementation (28)

Vitamin D: studies have recently been published on vitamin D, a vitamin found mainly
in oils, some types of fish, eggs, etc., and its relationship with the prevention of
preeclampsia. More evidence is still lacking as it is a relatively new object of study, but
everything points to a good correlation with this disease. Vitamin D could be a regulator
of blood pressure through the renin-angiotensin system. Research should focus on the
appropriate and recommended dose to serve as an incentive for this syndrome. What I
have just mentioned is the conclusion of a randomized clinical trial in which a dose of
400 IU and 4000 IU is given to women with vitamin D deficiency and women without
deficiency, respectively, with greater benefits in the second group (29). Another
important factor could be calcium for the prevention of preeclampsia. Intakes of
approximately 1.2-1.5g of calcium per day may reduce the risk of preeclampsia, as
supported by numerous reviews (30).

A meta-analysis relating vitamin D, calcium and supplementation of the two together
could be found (31) which is summarized in the following Table 4:

Table 4
- . - Sociedad de Endocrinologia para

Rango Instituto de Medicina de Estados Unidos pacientes con riesgo de deficiencia
etario EAR: Requerimiento DRI: !n_gestas uL: N'Yel maximo - - Consumo
(afios) promedio estimado dietética 'de de ingesta Requerimiento diario tolerable

(Hg / UI) referencia tolerable (un (ul)

(g U1 (g U1

14-18 10/400 15/600 100/4.000 600 a 1.000 4.000
19-30 10/400 151600 100/4.000 1.500 & 2.000 10.000
31-50 10/400 151600 100/ 4.000 1.500 a 2.000 10.000
Interpretacion niveles séricos de vitamina D Unidades convencionales Sistema internacional de unidades
Estado (ng/ml) (nmol/ 1)
Deficiencia <20 <50
Insuficiencia 21a29 525a725
Suficiencia >30 >75
Toxicidad asociada a hipercalcemia >150 >375

The recommended intakes of Vitamin D according to the age of the pregnant women are shown (31)

As a conclusion, vitamin D could be preferred because it is a precursor for the
maintenance of calcium homeostasis, in addition to being a potent suppressor of renin
formation, which is involved in blood pressure (32). Even so, the exact amounts to be
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used are still not known and, therefore, much research remains to be done in this regard,
adding that there are studies in which vitamin D and preeclampsia have not been assigned
any type of relationship (33).

Copper, magnesium and selenium: other micronutrients, such as copper, selenium and
magnesium, were found to be decreased in a randomized cross-sectional study in pregnant
women in southeastern Nigeria, there are more studies linking these micronutrients, but
further research is still needed to draw a clear conclusion (34). It seems that it is not so
important the type of diet as to have an adequate and balanced level of the different micro
and macronutrients, rather than the choice of a specific type of food, being able to be
flexible.

1.5 Mediterranean diet

The Mediterranean diet (35) is a dietary pattern with multiple proven benefits from
countries such as Cyprus, Croatia, Spain, Italy, Morocco and others nearby. It is
characterized by the presence of the following foods: high amounts of vegetables, fish,
monounsaturated fats (olive oil), fruits, dairy products, meats and avoiding processed
products, refined flours, sugars and saturated fats as much as possible. It should be noted
that the composition of this diet has changed over the years.

According to the WHO (36) it is an exemplary type of diet if it is carried out together
with the execution of physical exercise and the avoidance of unhealthy habits such as
tobacco or alcohol. For UNESCO (36) it is declared Intangible Heritage of Humanity,
recommending its type of food and, in addition, emphasizing its sustainability, which we
will discuss later in a later section. The U.S. Department of Health (37) specified that 3/4
parts of the population did not have conducive and adequate dietary habits to maintain an
adequate cardiometabolic status, having micronutrient deficiencies and excess fats and
proteins of low biological value.

Table 5

Fruits 1-2 meals

Vegetables >2 meals

Cereals 1-2 servings/meal

Dairy 2 servings per day

Nuts, seeds and legumes Nuts and seeds 2 or 3 servings per day
Legumes >= 2 servings per week

Beef,pork,ham,lamb Red meat <2 servings

Fish, Seafood >= 2 servings per week

Sweets <=2 servings per week

Olive oil 1-2 servings per meal

Others Eggs 2-4 servings per week
Potatoes <= 3 servings per week

Alcohol Wine in moderation
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Number of servings per week of the different foods used in the Mediterranean diet. (38)
Inconveniences at the health level

In specific cases, some variations may occur in biochemical parameters and in the
anthropometry of the people who are prepared to follow this type of diet (39).

Weight gain can be very common when using multiple sources of fats, so if special
care is not taken it can lead to this consequence. A large percentage of studies agree that,
with proper nutritional planning, the Mediterranean diet helps to lose weight and thus to
improve different biochemical parameters.

In a randomized controlled trial conducted for the CARDIVEG (Cardiovascular
Prevention with Vegetarian Diet) project (40), 2 groups were compared: ovo-
lactovegetarian diet and Mediterranean diet in overweight people. The conclusive results
were a weight reduction with the two types of diet, in the case of the Mediterranean diet
the triglyceride levels decreased more in comparison with the ovo-lactovegetarian diet
and in the case of the ovo-lactovegetarian diet the decrease in cholesterol was greater.
Recent research (41) is focusing on linking the obesity-associated gene (FTO) to the
Mediterranean diet but the results are inconclusive. That said, women should have an
adequate weight before and during gestation to avoid associated comorbidities.

Deficiency of some micronutrients, such as calcium or iron, may be present in various
cases. The daily consumption of dairy products in Spain is usually below the
recommended level. According to AECOSAN (42) (Spanish Agency of Consumption,
Food Safety and Nutrition), the ideal would be the consumption of 2-3 servings of dairy
products per day, giving great importance to the growth period in children and pregnant
women.

Table 6

Dairy consumption recommended by the Department of Agriculture, MyPlace Initiative

Daily recommendation Equivalences in
Spain

Toddlers 2-3 years 2 cups 480 ml = 24
4-8 years 2 % cups servings

600 ml = 3 servings

Girls 9-13 years 3 cups 720 ml = 3.6
14-18 years 3 cups servings

720 ml = 3.6
servings

Children 9-13 years 3 cups 720 ml = 3.6
14-18 years 3 cups servings

720 ml = 3.6
servings

Women 19-30 years 3 cups 720 ml = 3.6
31-50 years 3 cups servings

51+ years 3 cups 720 ml = 3.6
servings

720 ml = 3.6
servings

Men 19-30 years 3 cups 720 ml = 3.6
31-50 years 3 cups servings

51+ years 3 cups 720 ml = 3.6
servings

720 ml = 3.6
servings
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Recommended daily intake of dairy products at different stages of life (43)

Dairy product supplementation has resulted in significant changes in several
cardiovascular and anthropometric aspects as well as in more specific variants such as
mood and cognitive functions (44).

In the case of iron, deficiencies are possible if the person's diet is not purely
Mediterranean in nature, because he/she should not be deficient in this mineral. In fact,
clinical trials in the elderly, such as a one-year randomized trial conducted in Europe
through the (NU-AGE) program (45), find that iron status did not change significantly,
but did not drop either, and markers of iron status improved considerably.

The culture of alcohol, specifically wine, in this diet, has always been a very
controversial issue that has grown in recent years. It is supported that moderate alcohol
consumption has a positive effect on the incidence of coronary heart disease. Daily doses
of 10 to 30 grams of alcohol are associated with a lower risk of this type of disease. Doses
of more than 30 grams of alcohol already have a negative effect according to the WHO
(46).

Focus on cardiovascular health

Leland Allbaugh and Ancel Keys (47) with their Seven Countries study showed that
populations eating a Mediterranean diet had lower mortality rates compared to other diets,
such as those of Nordic countries. This research marked a before and after and,
progressively, clinical trials and cohort studies were carried out to confirm these facts.

What has been seen, additionally, with other diets such as low-fat diets, is a decrease
in high blood pressure, positive glucose levels and thus a lower predisposition to suffer
from Diabetes Mellitus type 2. As for the lipid profile, the results are more diverse, with
improvements in cholesterol and inflammatory markers (48).

In an uncontrolled intervention study carried out in a hospital in Barcelona (49) on
patients with ischemic heart disease, in which it was proposed to increase their adherence
to a Mediterranean diet in order to verify the changes produced, beneficial results were
obtained both in adiposity and cardiovascular health, with an associated improvement of
around 20% with respect to cardiovascular risk over the next 5 years. Some of its
limitations were: a sample size that was not very significant after the rejection of the
participants to the study and the loss of some of them during the course of the study, in
addition to the absence of a control group.

In contrast, in a study conducted through the PREDIMED (Prevention with
Mediterranean diet) model (50), a prevention trial was conducted on 7,403 participants
who were randomly divided into 3 groups. The groups were assigned according to the
type of diet: Mediterranean diet with EVOO (extra virgin olive oil), Mediterranean diet
with nuts and a control diet. The follow-up period was long and the conclusions were that
the use of the Mediterranean diet for the prevention of heart failure could not be stated
with certainty (51).

Time is a very important factor and the longer the time, the greater the probability of
being able to draw more accurate and objective conclusions. Such is the case of a study
carried out in America on firefighters who were assigned to a Mediterranean diet
intervention for certain periods of time and it was possible to observe the improvement
(although not massive) of cardiovascular and biochemical parameters when this dietary
pattern was administered for a longer period of time (52).
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Environmental sustainability

Global concern for environmental care has become increasingly evident in the wake
of climate events around the world. The Mediterranean diet should be understood as a
cultural model, as well as an ecological model (53). In recent years, especially in the last
decade, the sustainability of this diet has been studied in depth (54).

The project of Sdez-Almendros S et al (55) aimed to analyze the sustainability of the
Mediterranean diet in the Spanish population through: greenhouse gas emissions,
agricultural land use, energy consumption and water consumption. Meat and dairy were
the major contributors to environmental footprints but their damage to the environment
was very small compared to Western diets. The methodology was based on calculating
the composition of each food pattern and the footprints of each food.

Spain would reduce all of the above, while a Western diet would increase the
parameters by (12% to 72%). The consumption of food in this diet does not mean that
undesirable changes in the environment do not occur, but what is evidenced is that it is
much less harmful than other types of diets. Various investigations seem to be clear that
the reduction of meat and the increase of other products, such as dairy products, eggs,
fish and vegetables, help significantly to make a more sustainable diet (56).

Possible beneficial effects of the Mediterranean diet in the prevention of
preeclampsia.

Controversy in nutritional topics is the order of the day, as new inventions are
discovered or previously established theories are rejected. The same thing happens with
preeclampsia. A considerable number of articles of different types (reviews, randomized
and controlled trials, books, papers, etc.) show benefits in the use of the Mediterranean
diet in the prevention of preeclampsia (57).

Overall positive relationship

In this clinical trial (58), a study was made of the complications that 3 types of diet,
including the Mediterranean diet, can cause in pregnancy. Its consumption can be related
to a lower risk of hypertension and preeclampsia. It is true that after this intervention
some women were diagnosed with preeclampsia, although it is possible that they were
already diagnosed with this syndrome before pregnancy, which could constitute a bias in
the results.

The review of Argyro Singelaki et al (59), with a massive investigation of articles,
concludes that the accompaniment of a diet (most of the studies with a standardized
Mediterranean diet) with the accompaniment of physical exercise is a possible preventive
method for gestational diseases and complications.

A study in Norway by Assaf Balut (60) review shows that a Mediterranean diet has a
lower incidence of preeclampsia in pregnant women, focusing on the importance of
adherence to the Mediterranean diet in the pregestational period.

Soltani S et al (61) in their prospective observational study of 812 pregnant women,
collecting information through a consumption frequency questionnaire, concluded,
objectively, as the results showed, that women with a Western dietary pattern compared
to a healthy pattern (as close as possible to the Mediterranean diet) had a more significant
association with the possible occurrence of preeclampsia.
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Premature infant death, in recent years, has been and is one of the most numerous
complications in pregnancy. Nutritional treatment appears to be a key part of preventing
these events. In an observational cohort study of women who had delivered preterm, it
was observed that women with low adherence to the Mediterranean diet had higher rates
of overweight and preeclampsia (62). In contrast, the articles continue to support the idea
of a positive relationship between the Mediterranean pattern and preeclampsia, but do not
relate it to obesity or hypertension (63).

Therefore, the role of nutrition in the life of the pregnant woman seems to be an
important factor, and the Mediterranean diet could be an example of an adequate dietary
treatment for an adequate development of the pregnancy and to avoid hypertensive
disorders (64). Even so, further studies are required.

Fruit and vegetable consumption and the prevention of preeclampsia

The Mediterranean diet, in its essence, is characterized by an abundant consumption
of fruits and vegetables.

In a systematic review and meta-analysis conducted on hypertension in Ethiopia (65),
alcohol consumption and urinary tract infection during pregnancy significantly increased
the risk of developing hypertensive disorders of pregnancy. In contrast, pregnant women
who obtain nutritional counseling during the prenatal period and consume fruits and
vegetables during pregnancy reduce the risk of developing hypertensive disorders of
pregnancy and the risk of preeclampsia. These hypotheses are supported by more studies
(66, 67).

In the randomized clinical trial conducted at the Carlos III Institute (68), the
Mediterranean dietary pattern profile (a Mediterranean diet supplemented with EVOO
and pistachios) gave satisfactory results in terms of a lower risk of gestational diabetes,
prematurity, urinary tract infections and preeclampsia, compared to a standard diet. Olive
oil is the distinctive product of the Mediterranean diet, as are fruits and vegetables (69)
that accompany practically all meals in this diet, associating their consumption with lower
probabilities of preeclampsia. Some reviews (70) sought to study the effect of fruits and
vegetables in pregnant women through vegetable diets and the Mediterranean diet due to
its high consumption of these foods, resulting in this dietary pattern being favorable for
preventing weight gain and preventing preeclampsia in pregnant women, as well as
allergies and dermatitis in infants.

Role of fats (omega 3 acids)

Omega-3 acids have been studied for their anti-inflammatory and cardiometabolic
role in pregnant women. This is particularly important because of the correlation between
the Mediterranean diet and this type of fatty acids.

In a meta-analysis published in 2018 (71), through a search in the Cochrane library, it
is found that certain studies express the possible reduction of preeclampsia with omega-
3 fatty acids, specifically 20 trials supported this hypothesis with a sample size between
all of them of about 8,000 participants, even so, they rated it as evidence of a medium
quality in terms of reliability.

A review article, published in January 2020 by Bakouei F et al (72), on omega-3 fatty
acid intake and its relationship to pregnancy, spoke extensively of omega-3 fatty acid
supplementation and increased intake for the prevention of preeclampsia and
hypertension, indicating which trials and which meta-analyses supported that
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hypertension and the rate of preeclampsia were not significantly reduced in the groups
supplemented with omega-3 in high-risk and low-risk pregnancies, mentioning as a
possible limitation the size of the sample and the number of trials performed. This last
point is a major drawback when it comes to evidencing the role of fatty acids as high
quality information, as positive results are being seen, but more support is needed through
further research (57).

To finish with fatty acids, it is worth mentioning that both the quality and quantity of
these biomolecules is very important. A high amount can lead to complications. A cross-
sectional study in which women were recruited by the Department of Obstetrics and
Gynecology at the Medical College of Nevada (U.S.A.) and the Department of Obstetrics
and Gynecology at the University of Nevada, Nevada School of Medicine (U.S.A.) was
conducted. (73), showed that a 1g increase in fat intake compared to the usual
recommendations resulted in gestational weight gain and increased metabolic
complications in pregnancy.

Inconveniences and limitations of the Mediterranean diet in the prevention of
preeclampsia

In the section on the Mediterranean diet and disadvantages, there is a paragraph
dedicated to calcium and its possible deficiency with this type of diet. As already known,
the role of calcium in pregnant women is very important to avoid risks to the fetus and
the mother herself, affects bone health and is associated with restricted fetal growth and
low birth weight. Evidence shows that adequate consumption of dairy products, with a
moderate fat content, reduces systolic blood pressure and points to a consequent reduction
in preeclampsia (74). Within dairy consumption, milk, especially, would be one of the
best dairy products to consume (67). On the other hand, prospective cohort studies, such
as that of Carla Assaf Balut (75), see no improvement with low-fat treatment with dairy
during pregnancy.

Low levels of calcium in the diet (less than 700 mg) increase the risk of preeclampsia;
supplementation of calcium in the diet could reduce the risk by 30% to 50%. WHO (76)
recommended that women take calcium supplements to prevent preeclampsia. In-depth
reviews on calcium supplementation in periconceptional and conceptional situations,
such as the one by Najate Achamrah et al (77), support its supplementation in case the
levels of this micronutrient are below the needs of pregnant women.

Regarding supplementation, there is no clear and sufficient evidence on the necessary
doses to advise its use. Further research is needed to see if supplementation before and
during the first trimester of pregnancy is appropriate to abolish pregnancy complications,
including preeclampsia. Likewise, with the systematic review of Hofmeyr GJ et al.
conducted in South Africa (78), doses equal to or more than 1 g per day of calcium during
the first part of pregnancy could reduce the risks of preeclampsia in pregnant women with
diets low in calcium (common in the Mediterranean diet).

As for alcohol, it has always been characteristic of the Mediterranean diet, especially
years ago when the effects of excessive consumption were not known. In randomized
clinical trials, such as that of Iwama N et al (79) in Japan, the percentage of women who
consumed alcohol were at increased risk of preeclampsia and hypertensive disorders. It
is important to note that these results were seen with the consumption of more than 150
grams of ethanol per day, an amount well above the current recommendations. Therefore,
if it is not consumed in excess, apparently there should not be too many complications
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(80). Evidently, the risk will be higher compared to pregnant women who do not consume
any alcohol (81).

Among the benefits of the Mediterranean diet with the prevention of preeclampsia,
some studies have shown the pros of this pattern with the corresponding disease. There
are meta-analyses, such as that of Traor¢ SS et al (82), which after study analysis support
the benefit of the diet, but without knowing by what mechanism or what nutritional factors
are most involved, comparing a healthy dietary pattern (where the Mediterranean diet is
found) and the Western dietary pattern. Reijnders IF et al (83) in a meta-analysis of
observational studies, study proper nutrition and the changes that occur, noting the
importance to be given at all stages of pregnancy.An expert review by Marshall NE et al
(84) focuses on nutrition before pregnancy, supporting proper nutrition during the
periconceptional period as a prevalent factor in complications. Durdn A, De la Torre Ng,
Assaf Balut C et al (85) also study the Mediterranean dietary pattern and its association
with hypertension and preeclampsia. It seems not to have results very much in favor of
this relationship.

There are also reviews, such as that of Balut (86), highlighting his projects and
research in the periconceptional period with a Mediterranean dietary pattern. Its purpose
is to get answers about gestational diabetes, but at the end of the day preeclampsia is
present because it is usually a very common complication of diabetes. More studies have
been published relating adherence to gestational hypertension and, therefore, to
preeclampsia, such as the cross-sectional study of 218 women in the Canary Islands (87).
The adherence of their diets to the Mediterranean diet was classified using the
PREDIMED model, dividing it into high, medium and low, without showing too many
differences.

A meta-analysis by Rogozinska E et al (88) attributes lifestyle changes (here diet
would be included), emphasizing the role of physical activity, nutrition would not be the
strong point of this study, relating it very little to these complications. Finally, the final
search in this section was a randomized clinical trial in 5 maternity units in England (89)
to people with metabolic risk factors, giving participants a Mediterranean-style diet. The
results were not very positive with respect to the decrease in maternal complications, in
general.

Method

This work consists of a bibliographic review, in which, through the support of books,
databases, documents, etc., it has been possible to investigate the relationship between
the Mediterranean diet and preeclampsia. The search conducted included research
studying both the beneficial and harmful or even non-existent relationship of the role of
the Mediterranean diet in the prevention of preeclampsia. An attempt was made to
prioritize the choice of clinical trials, but the lack of such trials made it necessary to resort
to systematic reviews and other articles.

Specific inclusion and exclusion criteria were used: the inclusion criteria used were:
studies from indexed journals, an impact factor >1.5, recent research studies (5 years
maximum), pregnant women, and articles mostly in English (75%) and the rest in Spanish
(25%). The exclusion criteria used include titles that are not related to the topic to be
studied, studies with insignificant or non-representative samples, and studies that,
although the title may seem appropriate, the information may not be adequate.
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The search for items and other complications began in February 2022 and ended in

April 2022. The main databases used were:

1

Pubmed. Keywords were used in the title and abstract. The Boolean operator "and"
was used. Together with Google Academic were the most used databases. About 30
articles from this platform are used.

Sciencedirect. Keywords were used in the title and abstract. The Boolean operator
"and" was used. About 10 articles from this platform are used.

Google Scholar. Keywords were used in the title and abstract. The Boolean operator
"and" was used. About 25 articles from this platform are used.

Scielo. Keywords were used in the title and abstract. The Boolean operator "and" was
used. About 5 items from this platform are used.

Other sources:

Internet. A search was carried out, mostly in the initial part of the TFG, in health pages
with a notorious quality and evidence.

Books. 2 books used from the library of the Universidad Europea del Atlantico.

The key words used in this search are very numerous, so the articles used from each

database have been mentioned in a general way; moreover, the key words used differ
according to the section of the work in question.

Table 7
Number of Number of Database and
Part of the work Search strategy . . other sources
items used  items found
used
Introduction Preeclampsia, Pubmed,
Mediterranean diet and Science Direct,
prevention as key words. Using 7 350 and  various
the "and" and 5 years old at the web pages
most. such as WHO
Preeclampsia Preeclampsia, symptoms, Pubmed,
risk factors and nutritional Science Direct,
treatment as key words. Using 27 130 Scielo, various
the "and" and 5 years old at the websites  and
most. book
Mediterranean Mediterranean diet, Pubmed,
diet sustainability, cardiovascular Science Direct,
effect and prevention as key 22 380 Scielo, various
words. Using the "and" and 5 websites  and
years old at the most. books.
Relationship Preeclampsia, Pubmed,
between Mediterranean diet, advantages Science Direct,
Mediterranean and disadvantages as key 23 84 Scielo
diet and words. Using the "and" and 5
preeclampsia years old at the most.

Search strategy according to the part
of the job. Own elaboration

Discussion and results
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In reference to the efficacy of the Mediterranean diet and the prevention of
preeclampsia, there are not many studies that directly relate these concepts, but rather it
is more of a secondary objective or result that comes from the study carried out, generally
focused on another issue. The studies mentioned above (58-86) support the Mediterranean
dietary pattern to not only avoid complications such as preeclampsia, but most of the
problems that can take root in this period of gestation. But most of these studies need
further investigation (59, 60, 64, 83, 86).

Table 8

Authors

Type of study

Efficacy with the
Mediterranean diet

Li M, Grewal J,
Hinkle SN,
Yisahak SF (58)

Randomized clinical trial
24h reminder at 16-22 weeks and 24-29
weeks.

A healthier diet, including the
Mediterranean diet (Med Diet),
was associated with lower risks
of GDM, hypertension and
preeclampsia.

Syngelaki A,
Sequeira Campos
M, Roberge S et
al (59)

Bibliographic review through
Pubmed,Embase,Cinahl,Web of Science and
Cochrane. In the end, 23 trials were selected.

Diet and exercise may improve
parameters such as
preeclampsia, but more studies
are needed.

Research Project of the Faculty of Medicine

Obese people with a poor diet
are more likely to have

Assaf Balut (60)  of the Complutense University of Madrid. complications in pregnancy and
Bibliographic review. a healthy diet (Mediterranean
diet) decreases the risk.
In this prospective cohort study, 812 pregnant  The comparison between a
Soltani S, women aged 20 to 40 years who were in their  healthy diet (as close as possible

Aminianfar A,
Hajianfar H et al
(61)

first trimester were recruited and followed up
until 24 to 28 weeks of gestation. The dietary
intake of the study subjects was examined
using a semiquantitative food frequency
questionnaire (FFQ).

to the Mediterranean diet) and a
Western diet has the benefit of
fewer complications
(preeclampsia) with respect to
the Western diet.

Parlapani E,
Agakidis, C,
Karagiozoglou-
Lampoudi T, et al
(62)

Prospective cohort study of 82 pregnant
women. A consumption frequency
questionnaire was completed and their
adherence to the Mediterranean diet was
attached.

Women with low adherence to
the Mediterranean diet were
more likely to have higher rates
of complications such as
preeclampsia and gestational
diabetes. He hypothesizes that it
may help prevent it, but it is not
obvious.

Minhas A, Hong

Cohort trial conducted in Boston on 8507
women of whom 849 developed

The conclusions are that the
Mediterranean style is

X, Wang X, . . associated with a lower risk of
Mueller NT preeclampsia. Frequency of consumption reeclampsia, but hypertension
(63) ) questionnaires were carried out and different gn d obes 11: a;e not ZSsocia ted
notes on clinical information were taken. . Y .
with preeclampsia.
Kibret KT . . . . Significantly fewer
b ° ’ It is a systematic review and meta-analysis. A & yrewer -
Chojenta C, preeclampsia complications

Gresham E, et al
(64)

search was conducted in seven databases. The
selection of articles was made by 2 reviewers.

were associated with a healthy
dietary pattern diet.

Traore SS,Bo Y,
Amoah AN, et al
(82)

Meta-analysis of observational studies.
Literature was searched in Pubmed, Cochrane
Library and Web of Science. The choice was
made by 2 authors, selecting a total of 12
articles out of 25 observed studies

A healthy dietary pattern
(Mediterranean diet) may reduce
the risk of preeclampsia, but it
would be useful to observe the
period of administration as they
mention the lack of changes
during the 1st and 2nd trimester.
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An intake following a
Mediterranean dietary pattern
during the first trimester
improves complications during
the second and third trimester of

Reijnders IF, Systematic review with a search in Pubmed,
Mulders AGMGJ, Cochrane,Web of Science and Google
van der Windt M,  Scholar on lifestyle, tobacco, alcohol,

et al (83) caffeine, nutrition etc.). pregnancy. More research is
needed.
Marshall NE, They focus on the importance of
Abrams B, . .
. a proper Mediterranean diet
Barbour LA, etal  Expert review .
(84) before pregnancy to avoid later
complications.
Diverse results on preeclampsia.
The articles that were studied in
Carla Assaf this review gave much
Balut,Alfonso Systematic review of several studies on importance to the pre-pregnancy
Luis Calle pregnancy complications. period, numerous review articles
Pascual (86) support the positive effect of the

Mediterranean diet especially
olive oil and nuts.
Table with the articles that positively relate the Mediterranean diet with preeclampsia. Own elaboration.
(58-64, 82-84, 86)

Studies have been found that support the benefit of this diet with preeclampsia such
as those included in Table 8, but without specifying what may be the key factor causing
this (83). What can be observed, after studying the articles, is a general inability to explain
the reasons for these benefits, even though in most cases their effectiveness is
demonstrated with data. Therefore, the role, for example, of fats and fruits and vegetables
(typical foods of this diet), their characteristics may be beneficial for this, as well as the
role of alcohol and calcium and their possible relationship with preeclampsia, were
mentioned in the state of the question.

Meta-analysis of maternal patterns and preeclampsia (82) found a relationship
between these concepts with an odd ratio (concept used to determine the relationship of
2 variables in statistics) of 0.009, which is a significant result; or the meta-analysis of
Kibret KT et al (63), which found a reduction in preeclampsia with higher consumption
of fruits and legumes and an odd ratio of 0.0178, and with even lower values in the
reduction of other complications such as gestational diabetes. Not only meta-analyses or
reviews, but also clinical trials with a fairly large sample size (58), which are the ideal
studies in the health area, obtained an odd ratio value of 0.03 in this case. It is also worth
mentioning the existence of articles such as the expert review (84), which concludes that
a diet guided by a Mediterranean pattern has a lower probability of suffering preeclampsia
(based on 4 articles); or others such as the prospective study by Parlapani E, Agakidis, C,
Karagiozoglou-Lampoudi T, et al (82) pointing to the Mediterranean diet as an
independent and significant predictor of preeclampsia.

Even so, studies such as that of Parlapani E et al (83) did not find significance in high-
risk individuals such as hypertensive and obese persons, conclusions in which Minhas A
et al (63) also agree; while others, such as the research project of Balut (60), found
improvement with diet, precisely in obese persons (P=0.0134).

Of vital importance, and still under investigation, is the timing or time period in which
diet is effective in the prevention of preeclampsia. There are studies that endorse the
periconceptional moment as the key to avoid it, without seeing changes in the diet during

pregnancy. As mentioned in the systematic review by Reijnders IF et al (83), future
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research should focus on the periconceptional period, thus observing its subsequent
impact on pregnancy. Adequate nutrition in the 2nd and 3rd trimester reduces
complications, associating less resistance of the uterine and umbilical arteries; and works
such as an expert review by Marshall NE et al (84) advocate a healthy dietary pattern
consumption before pregnancy, in addition to monitoring and screening methods before
pregnancy for the prevention of preeclampsia.These are not the only studies that endorse
the timing of study as a key factor. In the gestational period, it appears that low adherence
to a DietMed (Mediterranean diet) pattern is not associated with pregnancy-induced
hypertension or preeclampsia (85).

Other studies, such as the review by Minhas A et al (63), do not relate obesity to
preeclampsia, a conclusion that is surprising, since reviews such as that of Assaf Balut
(60), conducted in obese people, had significant rates of developing preeclampsia. After
all, a diet is mainly related to health, but this is also reflected in the physical condition of
the person at a visual level. These variations are curious since more than one study
supports an adequate state of health, precisely before pregnancy, to achieve a lower
probability of complications (82,84).

Table 9

Authors Effectiveness of the

Type of study

Mediterranean diet

Duran A, De la
Torre Ng, Assaf
Balut C et al (85)

Prospective single-group intervention
study. A total of 1066 were initially
recruited, leaving 932 women for the
study. Blood tests, anthropometric
measurements and nutritional intervention
were taken.

In the gestational period, it appears
that low adherence to a DietMed
pattern is not associated with
pregnancy-induced hypertension
or preeclampsia.

Tomaino L, Reyes
Suérez D, Reyes
Dominguez et al
(87)

A retrospective cross-sectional study was
conducted on a sample of 218 women and
their newborns at the Hospital Insular
Materno Infantil de Gran Canaria
(HIMIGC), Spain.

The anthropometric characteristics of the
mother were evaluated and adherence to
the Mediterranean diet was based on the
PREDIMED survey.

No significant results were seen
with adherence to the
Mediterranean diet in gestational
hypertension and preeclampsia.

Rogozinska E,
Marlin N, Jackson
L, et al (88)

Bibliographic review with searches in
MEDLINE, EMBASE and COCHRANE.
They focused on the evaluation of weight
gain with adverse outcomes through
appropriate dietary intervention.

The effect of diet and lifestyle
during pregnancy did not show
conclusive results in avoiding
gestational complications.

H. Al Wattar B,
Dodds J, Placzek
A, et al (89)

Multicenter randomized trial in 5
maternity units in different hospitals in
England. A control group and a
Mediterranean diet intervention group
were assigned to 593 women.

No changes were seen in the rates
of complications such as
preeclampsia, small fetus or
admission to the neonatal care
unit.

Table on articles that do not positively relate the Mediterranean diet to preeclampsia. Own elaboration.
(85,87 ,88,89)

There are 4 studies that support the lack of efficacy of the Mediterranean diet (1 cross-
sectional study, 1 clinical trial, 1 systematic review and 1 prospective study). Findings,
such as that of Rogozinska EE et al (88), relate adequate diet and active lifestyle to
gestational weight, but not to complications such as hypertension, preeclampsia, or
diabetes. On the other hand, Duran A et al (85), in their prospective study did not see
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differences in hypertension or preeclampsia in diets with low adherence to the
Mediterranean diet (odd ratio of 0.8), in contrast to gestational diabetes in which they see
significance, with olive oil fats as a possible trigger. The others do not put much emphasis
on preeclampsia as they cover many outcomes in the study, but in the overall results a
nonsignificant difference can be observed with the Mediterranean diet (87, 89).

In the multicenter trial conducted in England (89), not only were no differences seen
with preeclampsia, but no differences were seen with any other complication, except for
gestational weight (odd ratio = 0.54) and gestational diabetes (odd ratio = 0.67), with no
significant results. Negative results were also found in the case of the cross-sectional
study carried out at the Hospital in the Canary Islands (87). Adherence to the
Mediterranean diet with the risk of preeclampsia was not significant with a value of
(p=0.2); even higher values were found in the review by Rogozinska et al (88) with values
of (p=0.96-1.16).

More than the type of diet, much importance is given to specific micronutrients to
prevent preeclampsia. After an in-depth study, it appears that folic acid and vitamin D are
very important in controlling this disease. Folic acid, a major constituent of fruits and
vegetables, plays a very important role in preeclamptic cells (29). Their role seems to go
further and they find improvements in the prevention of urinary tract infections, fetal
maldevelopment and prevention of some allergies (66-71).

With vitamin D and calcium there is sufficient certainty, through numerous studies,
of their benefits in pregnant women to prevent bone weakness, fetal alterations and
hypertensive disorders, among others (68, 75-77). What would remain to be resolved
would be whether supplementation is necessary, as stated by the WHO (77), or whether
it is only necessary in the case of not ingesting adequate amounts daily for different
reasons, and thus what daily amounts would be necessary (78) and whether they should
be increased or not (30).

We must not forget to mention the role of EVOO (Extra Virgin Olive Oil), a
differentiating attribute of the Mediterranean diet. It seems that omega-3 fatty acid has
great benefits in preeclampsia, but more research is still needed to know the adequate
doses and studies with more precise methodologies (58, 72-74). Lastly, and no less
characteristic of the Mediterranean diet, alcohol should be considered. Its consumption
can cause complications for the woman and the baby. In the recommended daily amounts
there would be no major inconvenience, but if consumption could be avoided it would be
best (79-81).

Studies such as that of Mengying Li et al (58) or the prospective study by Soltani et
al (61) use a 24-hour recall, which may lead to an inadequate relationship between what
is consumed and what is captured in these recalls. The MEDAS protocol, used to assess
adherence to the Mediterranean diet, as mentioned in the prospective study carried out in
the Hospital Canario (87), does not provide exhaustive information on the quality of the
diet and the calories it provides.

The existence of clinical trials has been somewhat scarce, only 2 trials (58.89) with
some scientific evidence. Trials are very scarce in this area and have limitations such as
small sample numbers or a methodology that could be improved. It would be necessary
to add the commitment of the participants, as is the case of the randomized clinical trial
by Traoré SS, Bo Y, Amoah AN et al (88), in which they mention that they only knew
the dietary intake of about 40% of the study population. In general, both clinical trials
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and cohort or intervention studies have a considerable sample size, giving rise to greater
evidence and objectivity when assessing the results (58, 61-63, 85, 89).

Another limitation that can be added in the discussion of these studies is the different
pathological situation of the persons studied. The project carried out by Balut (60) focused
on obese people; the study by Soltani S, Aminianfar A, Hajianfar H et al (61) excluding
women smokers; the multicenter clinical trial carried out in 5 maternal units in England
(89) on women with cardiovascular conditions and, in addition, of different races and
other pathologies such as obesity; or the prospective study by Duran de La Torre (85)
with diabetic people. These differences in the way research is conducted can be a key
factor in relating the different results that are produced.

The type of diet and its characteristics are a subject of discussion in the literature. In
fact, some of the researches speak of a healthy dietary pattern (62, 64, 82), mentioning
the properties of the diet very similar to the Mediterranean diet, but without dubbing it
with the name "Mediterranean diet". Neither are the same amounts and portions of food
used, so it is difficult to objectively compare studies, for example, using a diet heavily
focused on EVOO and nut consumption (89). While others, directly (60, 88), focus on the
concept of diet, in general, without specifying.

To conclude with the limitations, the studies presented may not have the fame or
prestige that other journals or databases may have. For example, the study by Assaf Balut
(60) conducted by the Universidad Complutense de Madrid, or the randomized clinical
trial by Mengying et al (58) conducted by a small group of people who did not have a
transcendental background in this field, which does not mean that their results should be
belittled or treated as invalid. Some of the articles found belong to final degree works,
university works or, for example, works from different hospitals, as in the case of the
Hospital del Sur de Guayas (Peru) (15).

Summarizing, of all the articles that directly relate the concepts of preeclampsia and
Mediterranean diet, 4 studies are found that do not support or do not support these
concepts and would be (85, 87-89), while the studies that support their benefit, in total
11, would be (58-64, 82-84, 86).

Conclusions

To conclude, emphasizing the studies that relate preeclampsia to the Mediterranean
diet, there is a greater number of articles that directly support this relationship. In general
terms, the Mediterranean diet can be recommended to avoid complications in pregnancy,
such as preeclampsia. It is true, as has been mentioned in the discussion, that there is a
lack of articles specifying the mechanisms that produce these benefits in the prevention
of preeclampsia, as well as the lack of certainty of its benefit in healthy individuals only,
or also in individuals with pathologies.

Processed foods, excessive fats, refined sugars and other unhealthy products are not
suitable for this stage of life or any other, due to their pro-inflammatory effects, as well
as metabolic and cardiovascular disorders. In this study, an attempt has been made to
clarify the objectives that were proposed at the beginning. All the general aspects related
to preeclampsia have been discussed, both complications and pathophysiological
mechanisms, as well as the role of nutrition in the disease. As with the Mediterranean
diet, its characteristics, its cardiovascular approach and its relationship with preeclampsia
have been studied. Complications from preeclampsia can be very dangerous for maternal
and fetal health, explaining the optimal nutrients for the prevention of preeclampsia.
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After a thorough search, we can conclude the importance of certain macro and
micronutrients, which can also be provided by diets other than the Mediterranean diet. It
is easier to focus on a micro or macronutrient than on a diet in general, because it is much
more difficult to draw conclusions as to what has been the triggering factor due to the
diversity of variables to be taken into account if we consider a diet in a broad sense.
Consequently, we do not claim that this is the ideal and only dietary pattern to be used in
pregnancy, since studies have shown that using other types of diets there is also an
improvement.

It should be emphasized, as mentioned in the status of the question, that preeclampsia
and its development is multifactorial and that an adequate diet can interfere in one way
or another depending on the race, the number of pregnancies of the pregnant woman and
other characteristics. Finding good studies, as well as conducting them, is a very
complicated task due to the many variables to be taken into account. An adequate state of
health will help most of the time to minimize the risk of all kinds of diseases, in particular,
food and, in this case, the Mediterranean diet, can abolish cardiovascular and metabolic
complications.
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