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Abstract: This umbrella review was aimed at understanding if the Mediterranean diet can have a
protective role against the development of age-related cognitive disorders. PubMed, Cochrane Li-
brary, Web of Science, EMBASE, Scopus and the DOA]J were systematically searched for relevant
meta-analyses published in the last 10 years (up to October 2021). After the article selection process,
6 research works met inclusion criteria. Pooled results of these meta-analyses indicated that follow-
ing a Mediterranean diet can be associated with a reduction in the risk of developing cognitive dis-
orders (mild cognitive impairment, vascular dementia and Alzheimer’s disease), although in one
study the overall result was not statistically significant. In particular, people following a Mediterra-
nean diet may be up to 40% less likely to develop age-related neurodegenerative disorders associ-
ated with impaired cognition. A possible explanation can be found in the antioxidant, anti-inflam-
matory, cardioprotective, pro-metabolic and prebiotic effects of the Mediterranean diet, rich in fiber,
unsaturated fatty acids, micronutrients and natural antioxidants. In consideration of current epide-
miological trends that suggest a substantial rise in cognitive disorder prevalence in the near future,
promoting the Mediterranean diet can be a useful public health strategy for healthy aging and dis-
ease prevention (GRADE 1B). Additional studies are recommended to strengthen current indica-
tions.

Keywords: Mediterranean diet; nutrition; dementia; cognitive impairment; Alzheimer’s disease; lit-
erature review

1. Introduction

The Mediterranean diet was first studied in the 70s of the last century as a set of
eating habits deeply rooted in the food culture of different Mediterranean countries [1],
and recently included in the UNESCO list of intangible cultural heritage of humanity [2].
Stemming from a combination of different culinary traditions, some authors have pointed
out that there is no unique Mediterranean diet, but diverse Mediterranean-style diets,
each of them characterized by specific nutritional features [3]. However, generally speak-
ing, these dietary habits tend to have some main characteristics in common: a shared def-
inition suggests that, every day, a standard Mediterranean diet should include 3-to-9 veg-
etable servings, up to 2 fruit servings, different starchy foods, olive oil and typical Medi-
terranean spices (oregan, basil, rosemary, marjoram, thyme, parsley, pepper, garlic...) [4].
The Mediterranean diet is also characterized by high consumption of legumes, nuts and
unprocessed cereals, whereas animal-derived products (especially red meat) are con-
sumed far less frequently than in the common Western diet [5] (Figure 1).
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Considering the world population ageing and a rising attention to senile disorders
such as Alzheimer’s dementia, affecting millions of patients worldwide [6], researchers
have started to investigate the preventive role of different lifestyle habits for age-related
degenerative conditions associated with cognitive impairment. In the last decades, scien-
tific research has suggested that, thanks to its nutritional composition, the Mediterranean
diet can have a protective role against several chronic illnesses, including cardiovascular
problems, dysmetabolic conditions, degenerative diseases and even cancer [7]. The useful
role of the Mediterranean diet as a pillar of a healthy lifestyle has also been underscored
by the World Health Organization in an effort to promote dietary habits capable of reduc-
ing the burden of preventable chronic diseases across the globe [8].

The aim of this review is to assess if the Mediterranean diet can contribute to the
prevention of age-related cognitive disorders.
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Figure 1. Mediterranean food pyramid. Harvard food pyramid of the Mediterranean diet (picture
distributed under the public domain license and available online at: https://www.hsph.har-
vard.edu/nutritionsource/pyramids.html, accessed on 1 March 2022).

2. Methods

PubMed, Cochrane Library, Web of Science, EMBASE, Scopus and the Directory of
Open Access Journals (DOA]J) were systematically searched for relevant meta-analyses up
to 22 October 2021. These keywords were used for the literature survey: “Mediterranean
diet”, “dementia”, “cognitive”, “Alzheimer*”. To be eligible for inclusion, meta-analyses
had to be published in the last ten years and to report a pooled estimate of the Mediterra-
nean diet impact on the development of age-related cognitive disorders. The following
criteria for study inclusion were adopted:

P (population): any adult without neurologic diseases at baseline.
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I (intervention): high adherence to the Mediterranean diet, usually measured with a mul-
tiple-item scoring system (daily quantity of vegetables, fruits and nuts, legumes, ce-
reals, fish, meat and meat products, dairy products, alcohol, olive oil usage) [9,10].

C (comparison): poor adherence to the Mediterranean diet (usually the typical Western
diet).

O (outcomes): the incidence over time of cognitive disorders, including mild cognitive
impairment, vascular dementia and Alzheimer’s disease.

S (study design): meta-analyses of observational studies or clinical trials.

3. Results

After database search, 748 items were retrieved (PubMed: n = 343; Cochrane Library:
n=23; Web of Science: n=92; EMBASE: n = 50; Scopus: n =139; DOA]J: n=101) and 6 meta-
analyses were included in this literature overview [11-16]. A summary of quantitative
evidence about the protective role of the Mediterranean diet against cognitive disorders
can be found in Table 1. All but one meta-analysis [14] reported that following the Medi-
terranean diet can be associated with significant reduction in the risk of developing age-
related cognitive disorders. In one case, the Mediterranean diet still showed a protective
role, but the overall effect did not reach the threshold for statistical significance, which
was set at p < 0.05 [14]. The number of primary studies included in each meta-analysis
ranged from 5 to 9, and the number of study participants varied from 6652 to 34168. Ad-
herence to Mediterranean dietary habits was often assessed with a 9-point score, and most
meta-analyses estimated the effect of this nutritional regime on the risk of developing ei-
ther mild cognitive impairment or dementia (Table 1). The majority of meta-analyses were
reported in compliance with internationally-recognized methodological standards
(PRISMA or MOOSE).

Table 1. Summary of quantitative evidence about the relationship between Mediterranean dietary
habits and risk of developing cognitive disorders.

Studies (Sample Follow-up

. . Cognitive Disorders Pooled Analysis Guidelines Year Ref.
Size) Duration

MCIor AD (9 studies  RR=0.60 [95% CI:
of any design) 0.43;0.83] *

9 studies (n =

10,278) MOOSE 2013 [11]

1-14 years

MCI or AD (6 cohort HR =0.67 [95% CIL:

6 studies (n =6652) >4 years studies) 0.55; 0.81] *

PRISMA 2014  [12]

Dementia due to any RR =0.69 [95% CI:

5 studies (n = NR) 2-5 years cause (5 studies) 0.57; 0.84] * - 2016  [15]
. MCI (5 study arms),
9 studies (n = RR =0.79 [95% CL:
34,168) 4-12 years AD (5 study arms), VD 0.70; 0.90] * - 2017  [13]
(3 study arms)
RR =0.89 [95% CI:
MCI (3 study arms) 0.73; 1.09]
7 studies (n = NR) 4-12 years MOOSE 2021  [14]
RR=0. % CI:
AD (5 study arms) 095 [95% C

0.88; 1.02]
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8 studies (n = NR)

RR = 0.91 [95% CI:

MCI (2 study arms) 0.85; 0.97] *

4-12 years PRISMA 2021  [16]

RR =0.89 [95% CIL:

AD (9 study arms) 0.84; 0.93] *

* = significant result (p < 0.05) in favor of a high adherence to the Mediterranean diet. Legends: AD
= Alzheimer’s disease, CI = Confidence Interval, HR = Hazard Ratio, MCI = Mild Cognitive Impair-
ment, MedDiet = Mediterranean Diet, NR = Not Reported, RR = Risk Ratio/Relative Risk.

4. Discussion

The main results of meta-analyses summarized in Table 1 indicate that following the
Mediterranean diet can be a protective factor for age-related dementia, with an average
risk ratio always inferior to 1. Recent data from included studies are in line with two meta-
analyses published in 2008 and 2010 about the impact of the Mediterranean diet on any
neurodegenerative disorders, including Parkinson’s disease (sometimes, although not al-
ways, associated with dementia) [17,18]. Pooled estimates of these two meta-analyses sug-
gested an average result of RR =0.87 (p <0.05), thus indicating a significant protective role
of intervention.

In general, it is demonstrated that high adherence to the Mediterranean diet can be
beneficial for maintaining older adults” global cognition and physical performance [14,19].
This is also suggested by retrospective studies about modifiable predictors of dementia,
among which nutritional habits play a fundamental role, both directly and indirectly [20].
Additionally, the Mediterranean diet seems not only to reduce the risk of developing de-
mentia, but also to diminish Alzheimer’s disease mortality with a possible dose-response
effect, depending on individual degree of adherence to this nutritional regime [21]. As
expected, the best results are obtained when the Mediterranean diet is included in a glob-
ally healthy lifestyle, characterized by regular physical activity (at least 150 min/week),
no-smoking habit and engagement in cognitive/social tasks [22].

It has largely been debated what the health benefits of the Mediterranean diet can be
attributed to, and most accredited explanations point toward a combined physiological
and pharmacological effect of all the nutrients found in this dietary regime. In particular,
it seems that high consumption of fruits, vegetables and sources of mono- and poly-un-
saturated fatty acids (olive oil, fish, seeds and nuts), along with a sufficient nutritional
intake of vitamin D and very low consumption of sources of saturated fatty acids, can
have a protective role against age-related cognitive decline and impairment [23,24]. A pos-
sible explanation can be found in the anti-inflammatory, antioxidant, cardioprotective,
pro-metabolic and prebiotic effects of the Mediterranean diet, capable of reducing ad-
vanced glycation end-products, improving lipid levels (especially high-density lipopro-
teins or HDL), slowing down the progression of vascular aging and modulating intestinal
microbiota in a healthy way [25-27]. These effects are probably due to an optimal intake
of fiber, unsaturated fatty acids, vitamins, minerals and natural antioxidants, including
polyphenols, flavonoids, anthocyanins, quercetin, resveratrol, catechins, beta-carotene,
lycopene and allium sulfur compounds [27-29].

5. Conclusions

In conclusion, the Mediterranean diet can contribute to healthy aging. On average,
people following the Mediterranean diet may be 5 to 40% less likely to develop mild cog-
nitive impairment or Alzheimer’s disease if compared with those who opt for a typical
Western diet. In consideration of current epidemiological trends, promoting the Mediter-
ranean diet can be a useful public health strategy for age-related neurodegenerative dis-
ease prevention and well-being promotion (strength of recommendation: GRADE 1B).
Additional studies are recommended to strengthen current indications and to better esti-
mate the preventive role of this dietary intervention for neurodegenerative disorders.
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