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Introduction

Background

Dementia has become a public health problem due to its im-
pact on health and daily life. Major risk factors of dementia are 
cardiometabolic disease(CMDs), tobacco and lack of physical ex-
ercise. Western diet is an emerging risk factor of dementia due 
to its influence on all these risk factors of CMDs. However, West-
ern diet may be an independent risk factor of dementia due its 
lack of antioxidant vitamins, and flavonoids, fiber, omega-3 fat-
ty acids and essential amino acids in these diets. The Lyon Heart 
study, The Indo-Mediterranean Diet Heart study and the PRED-
IMED study showed that Mediterranean style diets that are 
rich in whole grains can protect against CMDs and cancer [1-4]. 
These diets are also known to decrease psychological disorders  
and dementia due to high content of flavonoids [5-8]. This  

 
review aims to examine, if Mediterranean style diets, in particular 
whole grains, including medical rice can inhibit cognitive decline 
and dementia. 

Mediterranean Style Diets and Risk of Dementia 

Mediterranean style diets are rich in fruits, vegetables, whole 
grains, nuts, olive oil and fish with lower red meat and preserved 
meats [4]. These diets can lower the risk of cognitive decline by 
reducing the risk of developing CMDs, a known risk factor for 
dementia, as well as by their direct effect [4-8]. The mechanism 
of action of this diet is that it also has an anti-oxidant and anti-
inflammatory effects that are major mechanisms underlying 
dementia [4] found that there is strong evidence for protective 
effects of vitamin E, B vitamins, magnesium, vitamin D, flavonoids, 
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amino acids and n-3 fatty acids, and deleterious effects of sugary 
and rapidly absorbed refined fast foods, saturated and trans fat, red 
and preserved meats on dementia [1,3,9]. Among specific foods with 
evidence of neuroprotection are leafy and other vegetables, berries, 
whole grains (beans and pulses, porridge, grams, flex seeds, seeds, 
soya beans and millets) and seafood [4-9]. The PREDIMED study, 
assessed 522 participants at high vascular risk (44.6% men, age 
74.6 ± 5.7 years at cognitive evaluation) enrolled in a multicentre, 
randomised, primary prevention trial [7]. After adjustment for 
sex, age, education, Apolipoprotein E genotype, family history of 
cognitive impairment/dementia, smoking, physical activity, body 
mass index, hypertension, dyslipidaemia, diabetes, alcohol and 
total energy intake, participants allocated to the Meddiet + EVOO 
showed higher mean mini mental state examination (MMSE) and 
clock drawing test (CDT) scores with significant differences versus 
control (adjusted differences: +0.62 95% CI +0.18 to +1.05, p=0.005 
for MMSE, and +0.51 95% CI +0.20 to +0.82, p=0.001 for CDT). 

The adjusted means of MMSE and CDT scores were also higher 
for participants allocated to the Meddiet+Nuts versus control 
(adjusted differences: +0.57 (95% CI +0.11 to +1.03), p=0.015 for 
MMSE and +0.33 (95% CI +0.003 to +0.67), p=0.048 for CDT). It 
is possible that an intervention with Meddiets enhanced with 
either EVOO or nuts appears to improve cognition compared 
with a low-fat diet [7]. In a meta-analysis 32 studies from 25 
unique cohorts, including 5 randomized, controlled trials and 27 
observational studies, met the inclusion criteria [5]. The majority 
of studies showed that the Mediterranean style diet was associated 
with improved cognitive function, a decreased risk of cognitive 
impairment or decreased risk of dementia, or Alzeimers disease. 
Of the total, 3 studies reported no correlation between the diet 
and Alzheimer’s disease, another 3 studies reported no association 
between the diet and cognitive impairment, and 5 studies found 
no association between the diet and cognitive function. In view of 
the large heterogeneity, differences in quality and the limitations 
in study design, it is possible that adherence to the Mediterranean 
style diet was associated with better cognitive performance [5]. 
In a more recent review, following PRISMA guidelines and was 
conducted using four databases and resulted in 31 articles of 
interest [6]. Cross-sectional studies and cohort studies in the non-
Mediterranean region showed mixed results. 

However, cohort studies in the Mediterranean region and 
randomized controlled trials showed more cohesive outcomes of 
the beneficial effect of the Mediterranean style diets on cognitive 
function [6]. Although more standardized and in-depth studies are 
needed to strengthen the existing body of evidence, results from 
this review indicate that the Mediterranean diet may have a major 
role in cognitive health and risk of Alzheimer’s disease and demen-
tia. According to another review, several studies have examined di-
etary patterns, particularly the Mediterranean and DASH (Dietary 
Approaches to Stop Hypertension) diets. However, neither of these 

diets are tailored to the specific foods and nutrients that have been 
identified as neuroprotective [9]. A newly developed diet, called 
MIND (Mediterranean–DASH Intervention for Neurodegenerative 
Delay), incorporates many elements of the Mediterranean and 
DASH diets but with modifications that reflect the best evidence for 
neuronal protection. These problems of the association of Mediter-
ranean style diets with dementia may be explained by inadequate 
attention to nutrient/food intake in the interpretation of results 
of the study. In a further study, the German Study on Aging, Cog-
nition and Dementia in Primary Care Patients (AgeCoDe), dietary 
intake of red wine, white wine, coffee, green tea, olive oil, fresh 
fish, fruits and vegetables, red meat and sausages, was assessed by 
a single-food-questionnaire [10]. Participants aged 75+ of cohort 
(n=2622) were regularly followed over 10 years for incidence of 
Alzheimer’s disease ( n = 418). The results showed that only higher 
red wine intake was associated with a lower incidence of Alzheim-
er’s disease (HR = 0.92; P = 0.045). However, this was true only for 
men (HR = 0.82; P < 0.001), while in women higher red wine intake 
was associated with a higher incidence of Alzheimer’s disease (HR 
= 1.15; P = 0.044), and higher white wine intake with a more pro-
nounced memory decline over time (HR = −0.13; P = 0.052) [10]. It 
is clear that no evidence was observed for these single foods to be 
protective against cognitive decline, with the exception of red wine, 
which reduced the risk for Alzheimer’s disease only in men. 

Effects of Flavonoids on Dementia
It is possible that the most effective dietary ingredient respon-

sible for beneficial effects of foods on dementia may be flavonoids 
which are also rich in whole grains such as Medical rice, legumes, 
millets, flex seeds, corn, etc [11,12]. Flavonoids constitute a large 
group of polyphenolic compounds with numerous beneficial effects 
on behavior and cognition, which vary from learning and memory 
enhancement to an improvement of general cognition. Flavonoids 
have also been implicated in neuronal proliferation and survival, 
by acting on a variety of cellular signaling cascades, including the 
ERK/CREB/BDNF and PI3K/Akt pathway, reduction of oxidative 
stress and relief from clinical manifestations of Alzheimer’s disease 
[8,11]. Electrophysiological aspect indicate that flavonoids can pro-
mote long term potentiation in the hippocampus, supporting the 
hypothesis of synaptic plasticity mediation indicating a neuropro-
tective effect of flavonoid compounds in the brain. It is possible that 
flavonoid content of Mediterranean foods could be a potential clini-
cal direction for prevention and/or attenuation of cognitive decline 
deterioration which accompanies various brain disorders [11-20] 
& (Table 1). A recent review included 32 studies from 25 unique 
cohorts, including 5 randomized, controlled trials and 27 obser-
vational studies [21-27]. The majority of studies showed that the 
Mediterranean style diets was associated with improved cognitive 
function, a decreased risk of cognitive impairment or decreased 
risk of dementia. Three studies found no correlation between the 
diet, and cognitive impairment, and 5 studies found no association 
between the diet and cognitive function [28].
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Table 1: Individual food items indicating beneficial effects on dementia.

Foods Benefits Reference

Fish Inversely linked 13,14,15,18,21

Wine  
Red wine Inversely linked 14,18,22  

13,14,15

Olive oil Inversely linked 14,15,23,28

Fruits Inversely linked 13,14,15,18

Vegetables Inversely linked 13,14,15,18

Nuts Inversely linked 7

Coffee Inversely linked 13,25

Green tea Inversely linked 13,26,27

High meat; red and processed Positively linked Not associated 18,28

Medical Rice as Wole Grain For Dementia
Medical rice is rich in functional ingredients; dietary fibers, 

GABA, selenium and magnesium phenolic acids and flavonoids, 
anthocyanins, pro-anthocyanidins, tocopherols, tocotrienols, 
γ-oryzanol, and phytic acid that provide a good balance of the 
bacterial flora and of the immune system, if consumed as whole 
grains [10,29-32]. Experimental study by Mamiya et al, 2013 
suggested that continuous feeding of food pellets containing 
pre-germinated brown rice attenuates the Aß25-35-induced 
impairments of cognitive function, and inhibited increases in lipid 
peroxidation in the hippocampus related to cognition [10]. Whole 
grain is also an important ingredient of MIND diet (Mediterranean–
DASH Intervention for Neurodegenerative Delay,2015), 
incorporates many elements of the above-mentioned diets for 
neuroprotection [12]. Catechin flavonoids rich in tea and cocoa can 
reduce cognitive decline and the levels of beta-amyloid in a mouse 
model of Alzheimer’s disease. Improvement in cognitive function 
is not always accompanied by a change in pathological features, so 

it is not known whether flavonoids have a direct impact on beta-
amyloid [13,26,27]. There is evidence that components of the germ 
layer and bran of Brown rice help maintain good health and prevent 
dementia [29-31]. Since the germ layer and bran absorb very less 
water and are very hard and difficult to cook, they are often removed 
during processing. To solve these problems, in this study, we tried 
to use a high-pressure technique to solubilize it. High pressure 
treatment increased the water absorbency of brown rice without 
nutrient loss. It also ameliorated cognitive dysfunction and reduced 
the levels of amyloid-β, which is a major protein responsible for 
Alzheimer’s disease, in the brain. In this experiment the authors 
have analyzed the benefits of brown rice (BR, Oryza sativa L.) (Table 
2) for the prevention of dementia and other dementias because 
it is widely cultivated and consumed in Asia and other regions. 
Brown rice is often processed to remove the germ layer and bran 
because they are very hard, difficult to cook, and poorly digested. 
Interestingly, these regions of rice contain many ingredients that 
can be used to prevent dementias. 

Table 2: Nutrient content of brown rice and white rice.

Nutrient Proximates Brown Rice White Rice

Energy, K Cal 82 86

Protein, g 1.83 1.42

Total fat, g 0.65 0.15

Carbohydrate, g 17.05 14.84

Fiber, g 1.1 0.2

Sugars, g 0.16 0.03

Fatty acids, saturated, g 0.17 0.04

Iron, mg 0.37 0.63

Flavonoids, g

Calcium, mg 2.0 5.0

Ferulic acid has antioxidant potential and it is neuroprotective 
effects and inhibits amyloid β (Aβ) production and aggregation [32]. 
They also include vitamin B6, vitamin B12 and folic acid, which are 
essential for methionine metabolism; the deficiency of them leads 
to an increase in blood homocysteine levels, increasing the risk of 
vascular diseases and dementia. The levels of gamma-aminobutyric 

acid (GABA), which acts as an excitatory neurotransmitter in the 
brain and plays a crucial role in regulating nerve excitation, are 
reduced in the brains of patients with Alzeimers disease than in the 
brains of healthy adults [32]. The Indian Lifestyle and Heart study 
reported that the prevalence of cognitive decline and dementia 
was 2.95%(n=59) associated with diet score below 6 out of 1-10, 
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indicating increased intake of Western dietary pattern and lower 
Mediterranean diet pattern. There is potential epidemiological 
evidence of a strong correlation among diet, lifestyle factors and the 
onset and consolidation of dementia and Alzheimer’s disease [28].

It has been demonstrated that dementia, diabetes, obesity, 
insulin resistance, and cardiovascular disease are strongly 
interconnected pathologies. Preventive strategies and nutritional 
interventions seem to be promising approaches to delay 
neurocognitive decline and reduce the risk of dementia and 
other non-psychiatric co-morbidities. In this regard, healthy 
dietary patterns, characterized by high intake of plant-based 
foods, probiotics, antioxidants, soy beans, nuts, and omega-3 
polyunsaturated fatty acids, and a low intake of saturated fats, 
animal-derived proteins, and refined sugars, have been shown to 
decrease the risk of neurocognitive impairments and eventually the 
onset of dementia. In brief, the ageing population is accompanied 
by increased rates of cognitive decline and dementia, which have 
profound impact on an individual’s health and quality of life, 
as well as on the life of their caregivers. the beneficial effects of 
Mediterranean diet are associated with overall diet composition, 
rather than single nutrient supplementations, for the prevention or 
the delay of Alzheimer’s disease and dementia. The Mediterranean 
diet has been known to aid in reducing the risk of CVDs, cancer 
and diabetes. The highest beneficial components of Mediterranean 
style diets are vegetables and whole grains, because they are rich 
in polyphenolics and flavonoids. Medical rice is a whole grain 
which is rich in GABA, selenium and magnesium phenolic acids 
and flavonoids; anthocyanins, pro-anthocyanidins, tocopherols, 
tocotrienols, γ-oryzanol which have potential antioxidant effects 
[29]. Flavonoids have been recently linked to better cognitive 
function in the elderly population. However, it should be noted 
that the majority of findings come from epidemiologic studies that 
provide evidence for a correlation between the Mediterranean 
diets and cognition but not for a cause and effect relation. More 
controlled trials are required to establish a causational relation.
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