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Purpose of review

Dementia is a growing concern and underscores the urgent need for effective preventive measures
targeting modifiable risk factors. Nutrition is a key player in the onset and progression of inflammation and
cognitive decline. This review provides a comprehensive overview of the effects of different dietary
patterns, vitamins and nutrients for preventing cognitive decline, mainly among healthy individuals and
those with mild cognitive impairment.

Recent findings

The Mediterranean diet, omega-3 long-chain polyunsaturated fatty acids and B vitamins are the most
investigated, with evidence supporting protection against cognitive decline among older adults varying
across studies. More recent interventions examined in this review, such as MIND Diet, are promising with
positive results, but further research is needed to conclusively establish their efficacy. It is also crucial to
consider complete lifestyle as physical activity for preventing cognitive decline.

Summary

Definitive conclusions are difficult to draw. Future studies should adopt a comprehensive approach and
focus on multinutrient strategies and whole diets.

Keywords

anti-inflammatory, dementia, diet pattern, mild cognitive impairment, nutrients
a
Universit�e Paris Cit�e, Service G�erontologie Hôpital Broca and
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INTRODUCTION

The number of people living with dementia is
expected to rapidly increase in our ageing society,
around 152 million in the world by 2050. This
constitutes a significant health concern with vast
medical, social, and economic implications [1].
Aside from the recent promising trial of lecanemab,
which observed a modest reduction in cognitive
decline compared with placebo in the early stages
of Alzheimer’s disease [2], there is currently no
effective strategy to delay or reverse cognitive
impairment. The most promising strategy to pre-
vent cognitive decline is to target modifiable risk
factors.

One of the key players in the mechanism of
cognitive dysfunction is inflammation. Chronic
low-grade inflammatory stress leads to an oxidative
environment via cell-mediated immunity. These
neuroinflammatory processes include amyloidosis,
neuronal death, and neurodegeneration. Numerous
studies emphasize the critical influence of diet on
inflammation onset and progression. AWestern diet
with an excess of saturated fatty acids and simple
sugars is now a known environmental risk factor for
rs Kluwer Health, Inc. All rights rese
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Alzheimer’s disease (promote insulin resistance,
neuroinflammation, deposition of insoluble pro-
teins in the brain and induce microbiota dysbiosis)
[3].

What role does nutrition play in preventing the
emergence and progression of inflammation and
cognitive decline? Current evidence supports cer-
tain dietary patterns (such as Mediterranean diet,
DASH diet, the ketogenic diet and so on) and
nutrient supplementation [omega-3 long-chain
polyunsaturated fatty acids (omega-3 LC-PUFA),
B-vitamins and antioxydants] in preventing
cognitive decline, but with high heterogeneity
between trials. This review summarizes our present
rved. www.co-clinicalnutrition.com
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KEY POINTS

� The Mediterranean DASH diet Intervention for
Neurological Delay is a combination of the
Mediterranean and DASH diets. This dietary pattern is
particularly promising for reducing the risk of
developing dementia.

� Ketogenic diet and dietary restriction require further
investigation concerning their possible adverse effects
in the elderly and long-term adherence.

� Given their good general tolerance and some positive
results on global cognition, a diet rich in omega-3 long-
chain polyunsaturated fatty acids and B-vitamin
supplementation may be recommended.

� Research using an integrative approach, including
physical activity, appears to have a more beneficial
impact on cognitive function and warrants
further exploration.

Ageing: biology and nutrition
understanding of various nutritional interventions
and their effects.
DIET PATTERNS

Mediterranean diet

The Mediterranean diet (MediDiet) has long been
traditionally practiced by people in Mediterranean
countries. It is based on high consumption of plant-
based foods, low consumption of dairy products and
red meat, and moderate consumption of wine. Fish
and olive oil are the main source of fats. Although
the underlying mechanisms are not understood,
they include lowering cerebrovascular risk factors,
reducing systemic inflammation and slowing rates
of cerebral Ab accumulation in older adults. Addi-
tionally, MediDiet also decreases the level of proin-
flammatory gut bacteria [3].

Meta-analyses show conflicting results (Table 1),
high adherence toMediDiet appears to be associated
with a lower risk of mild cognitive impairment
(MCI) and Alzheimer’s disease [4,5

&&

], and improve-
ment in both working and episodic memory [5

&&

].
However, some recent meta-analyses have found no
effect on global cognition and attention [5

&&

] and no
significant association with MCI or Alzheimer’s dis-
ease [6].

The evidenceof theprotective effects ofMediDiet
is inconsistent across different studies, and these
conflicting results may be due to considerable varia-
tion in food quality within MediDiet among studies.
The observed benefits could be attributed to the high
intake of antioxidants, unsaturated fatty acids and
vitamins, either individually or synergistically.
10 www.co-clinicalnutrition.com
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Dietary approaches to stop hypertension

The Dietary Approaches to Stop Hypertension
(DASH) diet is recognized as an effective dietary
pattern for lowering blood pressure. As with the
MedDiet, the DASH diet recommends a high intake
of plant-based foods. In contrast, the DASH eating
plan places greater emphasis on low sodium intake
and does not recommend alcohol consumption [3].

Most of the studies on DASH diet are observa-
tional studies (longitunal or cross-sectional) and
concern primary prevention (no individuals with
cognitive impairment) [7,8]. A limited number of
studies have found that adherence to the DASH diet
is associated with better cognitive function, a slower
rate of global cognitive decline and a lower risk of
Alzheimer’s disease. In general, research has not
identified a link between adherence and the DASH
diet and cognitive performance or decline [7,8].
These studies have several limitations due to their
design with self-reported food consumption and
limited data from the food frequency questionnaire.

TheDASHdietaloneappears tooffernosignificant
benefits for adults, indicating that it may need to be
combined with other dietary patterns (Mediterranean
diet) or nondietary interventions to produce a signifi-
cant neuroprotective effect against cognitive decline.
Mediterranean-dash diet intervention for
neurological delay

TheMediterranean-DASH diet Intervention for Neu-
rological Delay (MIND) has been designed to protect
the brain and prevent dementia. This diet is a combi-
nation of theMediDiet and the DASH diets, focusing
on foods rich in components known for their neuro-
protective properties (antioxidants, B vitamins, poly-
phenols, omega-3 LC-PUFA). A unique aspect of the
MIND diet is its specific recommendations for con-
suming berries and green leafy vegetables [3].

A recent meta-analysis suggested that higher
adherence to theMIND diet is associated with better
cognitive function and potentially slower cognitive
decline (Table 1) [9]. This is further supported by
another meta-analysis, which demonstrates that
adherence to the MIND diet is linked to a decreased
risk of developing dementia in middle-aged and
older individuals [10].

Although these results are promising, they are
observational. Further research, with interventional
studies, is needed to conclusively establish the effi-
cacy of the MIND diet.
Ketogenic diet

The ketogenic diet is characterized by high fat and
very low carbohydrate intake, which produces a
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metabolic switch and increases ketone body produc-
tion. The brain uses ketone body as an alternate
energy source, which offers neuroprotective bene-
fits. This fact has been established since the 1920 s,
and ketogenic diet is the first nutritional interven-
tion successfully used for treating children with
drug-resistant epilepsy. More recently, ketogenic
diet seems promised for cognition. In animal stud-
ies, various mechanisms have been demonstrated:
protection against Ab neurotoxicity, decreased neu-
roinflammation, enrichment in beneficial gut
microbiota and so on. Different types of KDs exist:
the classical KD, themodified Atkins diet (MAD) and
the MCT diet in which fats are provided with
medium-chain triglyceride (MCT) intake [11].

Most clinical trials involved Alzheimer’s disease
patients and showed short-term cognitive improve-
ments in the intervention groups. They mostly use
ketogenic diet with MCT intake. Some studies focus-
ing on patients with MCI have shown positive out-
comes on cognitive evaluations. However, some
studies involving Alzheimer’s disease patients sug-
gest that neurological effects depend on the apolipo-
protein E4 (ApoE4) genotype. Althoughmost studies
are randomized controlled trials (RCTs), they are
heterogeneous and limited due to the small sample
size and short follow-up times. In addition, some
studies report poor adherence because of gastrointes-
tinal side effects [3,11].

Ketogenic diet is a promising way to improve
cognitive function. Due to the difficulty in inducing
ketogenesis through a sufficiently strict diet, MCT
supplementation is recommended. Nevertheless,
this could lead to a higher consumption of saturated
fatty acids, potentially increasing the risk of inflam-
mation and cardiovascular issues [11]. Furthermore,
in elderly patients, possible concerns due to signifi-
cant weight loss induced by ketogenic diet. Further
large sample RCTs are neededto examine the adverse
effects and adherence to the diet.
Other diet patterns
Dietary restrictions: caloric restriction and
intermittent fasting

Caloric restriction diet aims at reducing daily caloric
intake while ensuring sufficient intake of essential
nutrients. Caloric restriction appears to have many
positive properties notably anti-ageing effects. In
particular, caloric restriction has shown neuropro-
tective effects in animal models (decreased neuro-
inflammation and accumulation of Ab plaques and
so on). In humans, some interventionnal studies in
healthy adults found improvement in working
memory, verbal memory, and spatial processing.
1363-1950 Copyright © 2023 Wolters Kluwer Health, Inc. All rights rese
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However, one study found decreased cognitive flex-
ibility and another found that a daily caloric deficit
was not significantly associated with changes in
cognitive performance [3].

These results seem interesting but are very het-
erogeneous. Adherence to long-term low-calorie
diets seems inadequate, especially in older adults.
As such, intermittent fasting, a diet pattern consist-
ing of alternate periodic fasting and re-feeding,
serves as a more natural and potentially more
acceptable approach. Although numerous animal
models for intermittent fasting exist, human studies
are still limited. Interventional studies found that
intermittent fasting upregulated proteins protective
against Alzheimer’s disease in healthy individuals
and increases cognitive performance (both intermit-
tent fasting and caloric restriction groups). One
large longitudinal study found a better global cog-
nitive scores for older patients with MCI who reg-
ularly practice intermittent fasting [3].

A meta-analysis of an RCT assessing the cognitive
effect of dietary restriction (caloric restriction and
intermittent fasting) founda significantpositive effect
on cognitive function in individuals with MCI, with
nodifference between caloric restriction and intermit-
tent fasting (Table 1) [12

&&

]. Given these findings,
caution is warranted, particularly among the older
people who may be at risk of malnutrition. More
robust research is essential to conclusively determine
the cognitive efficacy of dietary restriction strategies.

Nordic diet

The conventional Nordic diet is based on ingredients
from Scandinavia. It features a high intake of vegeta-
bles, fruits, berries, fish andwhole grains, with limited
to moderate consumption of meat and alcohol. The
nordic diet is associated with reduced cardiovascular
risk factors and a lower risk of ischemic stroke. A few
observational studies have assessed the beneficial
effects on cognition: high adherence to the Nordic
Diet is associatedwith a lower risk ofMMSE decline in
nondemented adults. Additionally, an active lifestyle
seems to amplify this diet’s positive impact on cogni-
tive function. However, these findings require further
validation through large interventional studies [13].
VITAMINS AND NUTRIENTS

Omega-3 long-chain polyunsaturated fatty
acids

Long-chain polyunsaturated fatty acids (LC-PUFA)
are essential fatty acids with two main families:
(1)
rved.

r He
Omega-3 LC-PUFA: these include eicosapentae-
noic acid (EPA) and docosahexaenoic acid
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(DHA), commonly found in fish and fish oils,
and alpha-linolenic acid (ALA), found in seeds
and oils, green leafy vegetables, nuts, and beans.
(2)
 Omega-6 LC-PUFA: including linoleic acid,
found in grains, meats and seeds of most plants.
The human brain is composed largely of fatty
acids (60%, of which DHA accounts for 20–30%).
Therefore, LC-PUFA are vital elements of neuronal
cell membranes and help protect against neuronal
injury. They play an important role in various
aspects of the brain (synaptic transmission, neuro-
plasticity and so on). Notably, extensive research
supports the hypothesis that omega-3 LC-PUFA
limit neuroinflammation.

In an observational meta-analysis (Table 1), an
increase indietary fish intakehas beenassociatedwith
lower risks of dementia, particularly Alzheimer’s dis-
ease [14

&&

]. Amore recentmeta-analysis suggested that
higher levels of omega-3 LC-PUFA in the blood corre-
latewitha reduced riskof cognitivedecline.Moreover,
consuming omega-3 LC-PUFA, particularly DHA,
could reduce the overall risk of dementia or cognitive
impairment by approximately 20% [15,16].

Some meta-analyses of interventional studies
have reported significant benefits for individuals
with Alzheimer’s disease [17] and MCI [18,19

&&

]
(Table 1). However, there is no supporting evidence
that omega-3 LC-PUFA supplementation provides
cognitive benefits for either older or younger non-
demented individuals [14

&&

,20,21].
Despite mixed results and given their good gen-

eral tolerance, a diet rich in omega-3 LC-PUFA com-
bined with low saturated fat intake is recommended
to lower the risk of cognitive decline (GRADE 1B),
according to Canadian experts [22].
B-vitamins

B vitamins have been studied for their potential
effect on cognitive function because of their role
in homocysteine metabolism. Hyperhomocysteine-
mia is now considered a well established independ-
ent risk factor for cognitive impairment and
dementia. Homocysteine is generated through the
methylation ofmethionine and is removed from the
body via two different routes. One pathway involves
folate and vitamin B12, whereas the other depends
on vitamin B6. In terms of diet, vitamin B6 can be
found in foods such as grains, legumes, and nuts.
Folate is abundant in leafy green vegetables, and
vitamin B12 is primarily sourced from dairy, meat
and other animal products. Several studies have
examined the targeted administration of folic acid
(vitamin B9), vitamin B6 and vitamin B12 for their
ability to lower homocysteine levels and their effect
www.co-clinicalnutrition.com
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on antioxidative stress, DNA methylation and
expression of both b-secretase and g-secretase.
Nevertheless, the direct impact of B vitamins on
cognitive function remains inconclusive.

Folate deficiency increases the risk of Alzheimer’s
disease, whereas sufficient intake of folate is a pro-
tective factor against Alzheimer’s disease according
to observational meta-analyses (Table 1) [23

&&

,24].
Numerous interventional studies have investi-

gated the influence of B vitamin supplement intake
on cognitive function, cognitive decline and Alz-
heimer’s disease. Some meta-analyses have indi-
cated a significant beneficial effect of B-vitamins
on global cognitive function [23

&&

,25], particularly
with supplementation periods exceeding 3months
[26]. However, other meta-analyses have reported
no positive effects (Table 1) [27,28

&&

,29]. There could
be amore favourable effect of folates compared with
vitamins B12 and B6.

In 2018, an international consensus emphasized
that the public health impact of elevated homocys-
teine levels in older adults should consider B vita-
min supplementation as a well tolerated, simple and
inexpensive way to lower homocysteine levels [30].
Antioxidants

Numerous nutrient such as vitamin C, vitamin E and
carotenoids, along with nonnutrients such as poly-
phenols, have antioxidant capabilities. In addition,
essential minerals such as selenium, zinc and copper
act as cofactors in antioxidative enzymes or proteins.
These antioxidants prevent the propagation and for-
mation of free radicals by different mechanisms. The
brain is particularly vulnerable to oxidative damage
caused by free radicals. The risk of such oxidative
stress increaseswith age and is a significant risk factor
for age-associated cognitive decline. This relation-
ship has been investigated especially in the case of
Alzheimer’s disease. Many studies have explored the
association between cognitive function and antiox-
idant supplementation [31].

Some meta-analyses have been recently pub-
lished, particularly concerning polyphenols, but
with negative [32

&&

,33] ormoderately positive results
[34–36], mainly in healthy and MCI individuals
(Table 1). Resevratrol (RSV), a natural polyphenol
present in a variety of plants and plant extracts
(including grapes, red wine and blueberries), has
shown promising results in animal models but not
yet confirmed in human [37]. A meta-analysis
reported no significant effect of RSV on cognitive
outcomes in human clinical trials [37]. Flavonoids
are also a subtype of polyphenols found in foods
or supplements (berries, cacoa, tea, ginkgo biloba
and so on), whose beneficial effects on cognitive
Volume 27 � Number 1 � January 2024
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performancehave beendemonstrated by a recent, in-
depth meta-analysis [38

&&

]. Curcumin, another type
of polyphenol, also appears to be associated with
improvements in working memory in a meta-analy-
sis [39].

Concerning other antioxidants: no definitive
conclusions canbemadeat this timeona-tocopherol
(vitaminE)becauseof the lackof associationbetween
vitamin E supplementation and Alzheimer’s disease
[40]. Concerning carotenoids, a recentmeta-analysis
showed a statistically significant improvement in
cognitive functions after the administration of car-
otenoids in healthy individuals [41]. Regarding sele-
nium supplementation (alone or with other
nutrients) in Alzheimer’s disease and MCI individu-
als, some cognitive improvements were observed but
were not statistically significant according to the
meta-analysis findings (Table 1) [42

&&

].
The significance of the interventions is limited,

and these contrasting results may be partly due to
the heterogeneity of the studies (various types and
dosages of antioxidants used). Some authors suggest
that the beneficial effects of polyphenols depend on
the ingested dose and bioavailability. Large RCTs are
essential for definitive conclusions.

Vitamin D

Vitamin D appears to have a significant role in
normal brain physiology through its receptor,
which is present in the neurons and glial cells of
key brain areas such as the hippocampus. Emerging
data suggest that low concentrations of Vitamin D
are associated with dementia (Vitamin D reducing
Alzheimer’s disease’s hallmarks such as amyloid
beta and phosphorylated tau). Sun exposure is the
primary source of Vitamin D, which can also be
obtained through dietary sources such as fish prod-
ucts, eggs and certain fats and oils [43].

While observational studies indicate a correlation
between low levels of vitamin D and decreased cog-
nitive abilities, interventional studies have shown no
evidence for a beneficial effect of vitamin D supple-
mentation on cognitive performance, even among
those with vitamin D deficiencies (Table 1) [44].

A recent Cochrane meta-analysis did not find
evidence that Vitamin D supplementation prevents
cognitive decline or dementia in cognitively healthy
adults [45].
CONCLUSION

Caloric intake and diet composition appear to be
essential factors for cognitive health. Increasing
evidence points to the beneficial effects of specific
dietary patterns (like the Mediterranean Diet and
the promisingMINDdiet) and certain nutrients (like
1363-1950 Copyright © 2023 Wolters Kluwer Health, Inc. All rights rese
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fish rich in omega-3 LC-PUFA and B-vitamins: par-
ticularly folates) in reducing the risk of age-related
cognitive decline and Alzheimer’s disease.

Nonetheless, the outcomes of observational and
interventional studies are not always consistent, and
there is significant heterogeneity between studies.
Additionally, single nutrientsmight not be powerful
enough to produce clinically meaningful changes,
suggesting that future studies should focus onmulti-
nutrient strategies and whole diets. It is crucial to
view eating habits not only as a means of nutrient
acquisition but also as a central part of a lifestyle
aimed at sustaining both physical and mental well
being. In this context, physical activity and sleep
patterns should also be integrated into a complete
lifestyle in a holistic approach.
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