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Dietary supplements for cognitive 
impairment

Alzheimer disease and the other neurodegenerative de-
mentias as yet have no curative treatment. For this reason, 
the prevention of these conditions and non-pharmacologi-
cal treatments are important fields of research at present.

The Mediterranean diet (rich in fruits, vegetables, legu-
mes, and olive oil, with regular fish consumption and low 
consumption of dairy products and meats) has been shown 
to reduce the incidence of mild cognitive impairment (MCI) 
and, probably, the conversion of MCI to dementia. Vitamins, 
especially vitamin E and the vitamins of the B group, have 
also been associated with the prevention of cognitive im-
pairment due to their antioxidant effects. Ginkgo biloba is 
one of the most widely used supplements in the world for 
cognitive improvement because of its possible effects as a 
vasodilator and facilitator of cerebral vascularization. Green 
tea polyphenols have shown beneficial effects in different 
diseases, including cognitive impairment. Cerebral aging is 
associated with changes in the lipid composition of neuro-
nal membranes, so it has been suggested that treatment 
with phospholipids like phosphatidylcholine and phosphati-
dylserine could favor cognitive improvement. Similarly, po-
lyunsaturated and omega-3 fatty acids, and docosahexae-
noic acid (DHA) and eicosapentaenoic acid (EPA) supplements 
are associated with a beneficial effect on cognitive function 
due to the cumulative summation of factors that ultimately 
favor membrane permeability and neuronal functioning.
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Suplementos nutricionales para el deterioro 
cognitivo

Tanto la enfermedad de Alzheimer como el resto de de-
mencias neurodegenerativas carecen, a día de hoy, de un 
tratamiento curativo. Por ello la prevención y los tratamien-
tos no farmacológicos representan, en este momento, im-
portantes focos de investigación.

La adherencia a la dieta mediterránea (rica en frutas, 
verduras y legumbres, así como en aceite de oliva, con un 
consumo regular de pescado, con bajo consumo de lácteos y 
carnes) se ha demostrado que reduce la incidencia de dete-
rioro cognitivo leve (DCL) y probablemente la conversión del 
DCL a demencia. Las vitaminas, especialmente la vitamina E 
y las del grupo B, también se han asociado con la prevención 
del deterioro cognitivo gracias a sus efectos antioxidantes. 
El Ginkgo biloba es uno de los suplementos más utilizados 
en el mundo para la mejoría cognitiva debido a sus posibles 
efectos vasodilatadores y facilitadores de la vascularización 
cerebral. Los polifenoles del té verde han demostrado efec-
tos beneficiosos en diferentes enfermedades incluido el de-
terioro cognitivo. El envejecimiento cerebral se asocia con 
cambios en la composición de los lípidos en las membranas 
neuronales, por ello se ha sugerido que el tratamiento con 
fosfolípidos como la fosfatidilcolina y la fosfatidilserina po-
drían favorecer la mejoría cognitiva. Del mismo modo los 
ácidos grasos poliinsaturados, omega-3, y los suplementos 
de ácido docosahexanoico (DHA) y ácido eicosapentanoico 
(EPA) se asocian con un efecto beneficioso para las funcio-
nes cognitivas debido a una suma acumulativa de factores 
que finalmente favorecen la permeablidad de las membra-
nas y el funcionamiento neuronal. 

Palabras clave: Deterioro cognitivo, Demencia, Dieta, Ácidos grasos poliinsaturados
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IntroductIon: the MedIterranean dIet: 
Myth or realIty?

Cognitive impairment and dementia continue to be 
complex processes with multiple causes for which there is no 
curative treatment in most patients.1 For that reason, 
patients, family members, and the healthcare professionals 
who work with these patients demand the use of 
complementary forms of treatment that include nutritional 
supplements to improve cognitive health.2

In recent decades, it has been hypothesized that the 
Mediterranean diet could be the most adequate for human 
health. The Mediterranean diet is understood to be a diet 
containing large amounts of fruit, vegetables, and legumes, 
olive oil rich in polyphenols, regular fish consumption, low 
consumption of meats and dairy products, and moderate 
consumption of red wine.3 Numerous studies have shown 
that following the Mediterranean diet reduces the incidence 
of mild cognitive impairment in the population and can also 
reduce the rate of conversion of mild cognitive impairment 
to Alzheimer disease.4,5 The benefit of this diet may be due to 
a set of summative effects: the antioxidant effect of fruits 
and vegetables, the effect of the omega-3 fatty acids of oily 
fish, and the neuroprotective effect of olive oil,6 but follow-
up studies clarifying these effects are still pending.5 In any 
case, the majority of studies suggest that cognitive health 
improves with greater adherence to the Mediterranean 
diet.7,8 Cognitive function seems to be favored still more 
when the Mediterranean diet is supplemented with extra 
virgin olive oil.9

However, other studies suggest that the “diet” is not the 
only protective factor, but that it is probably the 
Mediterranean “lifestyle” that really favors good cognitive 
health: an important framework of frequent social 
relationships, a healthy diet, frequent exercise,10 and, 
possibly, other factors that we cannot yet define precisely, 
but might refer to more complex and profound issues, such 
as the way of life, relationship with the environment, and 
other factors.11 

Nevertheless, according to extensive and reasoned 
reviews of the available studies to date, it seems that the 
strongest and most consistent evidence supports adherence 
to the Mediterranean diet as a factor in maintaining 
cognitive health.7,12

VItaMInS and MIneralS

The antioxidant and neuroprotective effect associated 
with most vitamins has recently focused interest on the 
possible benefits of different vitamin types and groups as 
coadjuvant treatment for Alzheimer disease.13 This interest is 

related to the current focus on the theory that associates 
oxidative stress with synaptic dysfunction and the 
accumulation of beta-amyloid and hyperphosphorylated 
Tau protein in Alzheimer disease.14

 - Vitamin E

This group includes the tocopherol and tocotrienol 
derivatives. Alpha-tocopherol is the usual form for 
medical use. Vitamin E is a fat-soluble vitamin found in 
many foods: vegetable oils, grains, meat, poultry, eggs, 
fruit, vegetables, and wheat germ oil. It can also be 
provided as a pharmacological supplement. It may have 
an important role in preventing the peroxidation of the 
polyunsaturated fatty acids found in membrane 
phospholipids and in plasma lipoproteins.15 

In studies of the possible effect of vitamin E (dose of 
2000 IU/day) in patients with Alzheimer disease, some 
of these patients showed some improvement in the 
basic activities of daily living and general functioning 
compared to patients treated with placebo.16 Oxidative 
stress markers have also been shown to decrease 
following treatment. However, there is insufficient 
evidence of its overall long-term effect on mild 
cognitive impairment to justify the use of vitamin E 
according to the Cochrane Review.17 In any case, it is 
recommended that the external supply of vitamin E 
should not exceed 4000 IU/day, and that this precaution 
should be increased in people with cardiac or vascular 
problems. However, other studies in older women 
suggest that high doses of vitamin E and other 
antioxidants may be associated with a lower risk of 
vascular dementia and better cognitive function.18

 - Group B vitamins (B6, B9, B12)

Although the studies are not conclusive, vitamin B sup-
plements have been commonly used to improve cogni-
tion.19 In previous studies, the effect of vitamin B sup-
plements on cognition has been examined, including 
vitamin B6, vitamin B9 (folates) and B12 (cyanocobala-
min). These studies were based on the hypothesis that 
elevated homocysteine   levels are associated with a 
higher risk of dementia and one of the most common 
causes of elevated homocysteine   levels is B6, B9 or B12 
deficiency.20

However, systematic reviews that include clinical trials 
with not very extensive samples in people receiving 
vitamin B supplements to prevent the progression of 
cognitive impairment have not demonstrated efficacy 
in either healthy individuals or in patients with previous 
cognitive impairment.21-23 

High doses of vitamin B have not been shown to slow 
the progression of cognitive impairment in patients 
with dementia.24 Some authors have even suggested 
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that high doses of vitamin B might increase depressive 
symptoms in patients with Alzheimer disease.25 

 - Vitamins A and C

Although vitamin A and vitamin C are common in 
nutritional supplements and both have been attributed 
antioxidant activity, they do not appear to have 
demonstrated efficacy in the treatment of cognitive 
impairment.2 A diet with sufficient vitamin C intake is 
recommended to associate its beneficial antioxidant 
effect to a possible prevention of this oxidative factor 
also present in cerebral aging and in Alzheimer disease.26 

 - Vitamin D

The effects of vitamin D can be localized in the bones, as 
well as outside the musculoskeletal system. It is synthe-
sized in the skin as vitamin D3 (cholecalciferol), but it is 
also obtained from the diet or from supplements such 
as vitamin D3 or D2 (ergocalciferol). In the brain, vita-
min D receptors have been identified in the cerebral 
cortex and in the hippocampus, areas which are linked 
to cognitive functions. Vitamin D is attributed anti-neu-
rodegenerative actions associated with anti-inflamma-
tory, antioxidant and anti-ischemic effects. In a system-
atic review of five observational studies it was 
concluded that high levels of 25-hydroxy vitamin D 
were associated with improved cognitive function,27 
while low levels of vitamin D (25-hydroxy vitamin D less 
than 75 nmol/L) are associated with an increased risk of 
cognitive impairment,28 and other studies have found 
an association between low doses of vitamin D with 
worse cognitive function evaluated with the Short Por-
table Mental State Questionnaire.29 

 - Minerals

We have studied the ingestion of different minerals, 
especially calcium, potassium, and magnesium, with the 
development of dementia related to both Alzheimer 
disease and vascular dementia.30 

The most conclusive findings seem to suggest that 
magnesium supplements could reduce the risk of 
cognitive impairment, while high potassium and iron 
ingestion could encourage increased development of 
cognitive impairment.31 It appears that magnesium 
plays an important role in different cellular processes, 
such as oxidative phosphorylation, glycolysis, cellular 
respiration and protein synthesis.32 It is suspected that a 
decrease in magnesium, particularly in the hippocampus, 
may be related to the pathogenesis of Alzheimer 
disease.33 Magnesium supplements in animal models of 
Alzheimer disease have improved cognitive function 
and synaptic plasticity.34

GInKGo bIloba

This herbal product comes from a deciduous tree of 
Asian origin. An extract of leaves, which contain flavonoids 
and terpenoids (bilobalides and ginkgolides A, B, C and J), is 
obtained for medicinal use.35 Ginkgo biloba is one of the 
supplements for cognitive health most widely used 
worldwide. The usual dose is 120-240 mg/day. Ginkgo biloba 
is assumed to improve brain function through mechanisms 
that include improving cerebrovascular circulation by 
facilitating cerebral vasodilation, reducing blood viscosity, 
reducing free radical oxidation, and reducing the decrease in 
neurotransmitter receptors associated with age.36,37 Some 
studies have suggested that the benefits of Ginkgo biloba 
supplements are insufficient in preventing dementia.38 

However, for the Cochrane Review, there is cumulative 
evidence suggesting that Ginkgo biloba could improve 
cognitive decline associated with aging and dementia.39 In 
any case, its use should be carefully evaluated in patients at 
risk of bleeding or who receive treatment with drugs that 
are metabolized by cytochrome CYP2C19, such as omeprazole 
or valproic acid, since Ginkgo biloba induces this enzyme.40 

GInSenG

Ginseng is also one of the most widely used herbal 
supplements in the world for cognitive enhancement.41,42 
Ginsenosides are the active component. They appear to 
attenuate the toxicity of β-amyloid protein and could be of 
interest in treating Alzheimer disease.43 Open-label studies 
have been conducted in very specific populations that have 
shown cognitive improvement after up to 2 years of follow-
up in patients with Alzheimer disease treated with doses of 
Korean red ginseng between 4.5 and 9 g/day.44

In systematic reviews, it has been concluded that studies 
of different ginseng supplements are too heterogeneous in 
terms of dose, measurement instruments, and sample size to 
extract conclusive results regarding their benefit in 
improving cognition in healthy adults, mild cognitive 
impairment, or dementia. In any case, it appears that no 
serious adverse effects have been reported with ginseng 
supplements in any of these studies.42

PolyPhenolS

The tea beverage originated in China 4000 to 5000 
years ago. All the cultivated tea variants come from the 
species Camelia sinensis. The main differences and the 
relevance for health issues between different teas are based 
on the degree of fermentation and oxidation of the 
polyphenols in fresh tea leaves. During fermentation, 
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polyphenols (theoflavins and theorubigins) are oxidized; 
polyphenol content varies according to the degree of 
fermentation of the tea. Black tea is fermented and green 
tea is unfermented. The antioxidant and anti-inflammatory 
effects of tea are attributed to its polyphenols.45 

In recent decades numerous studies, both experimental 
and epidemiological, have highlighted the health benefits of 
tea consumption for various conditions ranging from 
cardiovascular disease to cancer, and even its influence on 
general mortality.46,47 The neuroprotective effect of tea 
associated with its polyphenol content has also been 
studied.48,49 Green tea consumption has subsequently been 
associated with a lower prevalence of cognitive impairment 
in the Japanese and Chinese populations.45,50 

The benefits of tea consumption on mild cognitive 
impairment and age-associated cognitive decline have been 
confirmed in prospective studies51 and in recent meta-
analyses.52

PhoSPholIPIdS: PhoSPhatIdylcholIne and 
PhoSPhatIdylSerIne

Aging is associated with changes in cerebral lipid 
composition. Phospholipids are fundamental components of 
the neuronal membranes and it has been suggested that 
they could contribute to an effective therapy for the 
treatment and prevention of cognitive decline.53

 - Phosphatidylcholine

Citicoline (cytidine 5’-diphosphocholine) is a compound 
synthesized by all mammalian cells and it is an 
intermediate compound in the main pathway of 
transformation from choline to phosphatidylcholine. 
Citicoline is a precursor and activates the synthesis of 
the structural phospholipids of the neuronal membrane, 
increasing cerebral metabolism and slightly raising 
dopamine and noradrenaline levels. Citicoline may 
protect the neuronal membrane through a double 
mechanism54:

 - accelerating the re-synthesis of phosphatidylcholine

 - suppressing free fatty acid release.

Phosphatidylcholine (for which citicoline is a precursor) 
is one of the membrane phospholipids that breaks down 
during cerebral ischemia, forming free radicals. It is 
therefore thought that citicoline administration might 
protect neuronal membranes by accelerating phospho-
lipid re-synthesis. For that reason, it has been used for 
more than three decades for the treatment of brain 
processes that occur with neuronal deterioration, both 

acute (cerebral infarction, traumatic brain injury) and 
chronic (neurodegenerative diseases). 

Adverse effects of citicoline are uncommon and include 
hallucinations, headache, vertigo, reduced or increased 
blood pressure, nausea and vomiting, dyspnea, flushing, 
rash, edema, or purpura. 

In the case of mild cognitive impairment, the use of cit-
icoline would be especially indicated in cognitive im-
pairment of vascular origin because studies carried out 
in patients with cerebrovascular diseases have yielded 
positive results.54 Citicoline also probably improves 
chronic cerebral vascular damage or “cerebrovascular 
insufficiency”, which is a common element in the cog-
nitive deterioration of the elderly, as stated by the Co-
chrane review. It is suggested that doses of citicoline 
between 600 and 1000 mg daily could have a positive 
effect on memory and behavior in the short and medi-
um term in people who have cognitive impairment as-
sociated with cerebrovascular disease.55 

 - Phosphatidylserine

Since the 1990s, the results of various studies with oral 
phosphatidylserine supplements suggest cognitive and 
behavioral improvement in patients with cognitive im-
pairment.56 The U.S. Food and Drug Administration 
(FDA) acknowledges that “supplemental phosphatidyl-
choline use may reduce the risk of cognitive dysfunc-
tion in the elderly.”57 

Phosphatidylserine is a structural phospholipid of the 
cell membranes, especially in the cells of the brain and 
nervous system. It is probably the most important phos-
pholipid in all the membranes of the human body, con-
stituting between 2% and 20% of all the phospholipids 
in plasma of adult humans and intracellular membranes. 
Myelin is rich in phosphatidylserine (PS) and the con-
tent of this phospholipid doubles in the cerebral gray 
matter from birth to old age.58 The phosphatidylserine 
content in the cerebral omega-3 fatty acid docosahex-
aenoic acid (DHA) is of transcendental importance.59 It 
has been shown that a reduction in DHA phosphati-
dylserine content in the cerebral cortex is associated 
with progression from mild cognitive impairment to 
Alzheimer disease.60

Young people are thought to synthesize enough phos-
phatidylserine to meet their needs and maintain func-
tions. However, the risk of phospholipid deficiency in-
creases starting in the fourth or fifth decade. It has also 
been shown that during aging the phosphatidylserine 
content diminishes and the proportion of cholesterol 
increases in neuronal membranes, leading to neuro-
chemical changes that contribute to increasing cell 
membrane viscosity by reducing enzymatic activity.61,62
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Phosphatidylserine is very abundant in the brains of 
animals, as well as in viscera (liver, kidney, heart, spleen, 
offal ...), but it is also found in blue fish (mackerel, 
herring, eel, tuna ...), some vegetables such as soy, and 
in egg yolk.

In the first studies carried out with phosphatidylserine, 
this phospholipid was obtained from the distillation of 
bovine brains, which had the greatest concentration of 
this phospholipid. However, the spread of bovine 
spongiform encephalopathy (“mad cow disease”) 
stopped the use of this source of extraction. Therefore, 
all study materials and commercially marketed forms of 
phosphatidylserine are currently derived from soy 
lecithin. 

Phosphatidylserine derived from soy has been 
established as a safe alternative and is used as a 
nutritional supplement, also for the elderly, at a dose of 
100 mg to 200 mg taken three times a day.

In humans, the incorporation of exogenous FS (supple-
ments) in brain structures is functionally relevant. In 
studies using positron emission tomography (PET) to in-
vestigate the use of cerebral glucose in patients diag-
nosed with Alzheimer disease, there is a significant in-
crease in glucose utilization following the administration 
of phosphatidylserine supplements, especially in the 
temporal and parietal areas most affected by the dis-
ease.63

In a number of open-label clinical trials using dietary 
supplements of phosphatidylserine 300 mg/day (100 mg 
three times daily) in patients with mild cognitive 
impairment or very early stage dementia, significant 
improvement in learning, memory, and verbal fluency, 
as well as visual learning, attention, communication, 
initiative and socialization, have been observed.64-67

The efficacy of oral phosphatidylserine supplements has 
been demonstrated in double-blind, placebo-controlled 
studies, especially in patients with memory impairment 
without dementia, improving verbal recall, attention, 
vigilance, and even initiative and apathy.68,69

In the case of depressed elderly patients with frequent 
association of memory loss, the administration of phos-
phatidylserine 300 mg/day reduced apathy, increased 
motivation and interest, and improved memory.70

oMeGa-3 Fatty acIdS

Since the 1990s numerous studies have been published 
on the health benefits of fish oils due to their high fatty acid 
content. These health effects have been demonstrated in 
different areas: cardiovascular diseases, inflammatory 
diseases, brain development and function, as well as mental 
illness and cognitive decline.71,72

Omega-3 fatty acids are essential fatty acids that 
humans cannot synthesize efficiently from other substances. 
They are always supplied externally by either diet or specific 
supplements.

The omega-3 fatty acids are polyunsaturated fatty acids 
and include:

 - Alpha-linolenic acid (ALA)

 - Eicosapentaenoic acid (EPA)

 - Docosahexaenoic acid (DHA)

Docosahexaenoic acid (DHA) is the center of attention 
because it is considered a fatty acid essential for development 
and maintaining health. Adequate DHA levels are essential 
for cognitive functioning throughout the life cycle, from 
conception to the end of life.73 However, EPA is essential in 
the synthesis and metabolism of DHA and, in turn, there 
must be an adequate balance in the body between the 
synthesis of Omega-3 and Omega-6 polyunsaturated fatty 
acids, facilitating inflammation phenomena when required 
by cellular organisms and an anti-inflammatory effect in 
processes such as aging or in neurodegenerative diseases 
(Figure 1).

The main natural sources of DHA are some oily fish 
(mainly mackerel and herring), oils derived from these fish 
and some seaweeds. DHA is found in photosynthetic 
heterotrophic microalgae that are ingested by oily fish. 
Polyunsaturated fatty acids are ingested through plant 
derivatives with alpha-linoleic acid (ALA), fish and marine 
products rich in omega-3 fatty acids, or through DHA and 
EPA supplements. 

DHA is the main long-chain polyunsaturated fatty acid 
present in the brain. DHA concentration is very high in the 
cerebral areas richest in synapses and neuronal proliferation, 
constituting 30% to 40% of all polyunsaturated fatty acids 
in cerebral gray matter.

DHA appears to be essential for the proper development 
of the human brain.74 It has been shown that DHA 
concentrations progressively increase from the last trimester 
of pregnancy to peak levels at the age of 2 years.75 
Consequently, adequate intake of a diet rich is omega-3 
polyunsaturated fatty acids is also very important in 
pregnant women.76

DHA levels appear to stabilize later on in childhood and 
into adulthood, eventually decreasing during aging. This 
progressive decrease in DHA has also been shown to be more 
pronounced in patients with cognitive impairment. It has 
been observed, for example, that patients with Alzheimer 
disease had 60% to 70% less docosahexaenoic acid (DHA) in 
serum and brain compared to other healthy persons of the 
same age.77,78 Low serum DHA levels appear to be associated 
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more with cognitive impairment than EPA levels, which 
were not found to be significant for this.79

DHA is also involved in multiple brain functions, 
including80:

 - increased activity of membrane-bound enzymes

 - modification of the number and affinity of membrane 
receptors

 - modification of ion channel function

 - modification of the neurotransmitter production and 
activity.

Finally all these effects tend to favor the permeability of 
the neuronal membrane, favoring its activity, speed of 
response, and action capacity.

In animal models it has been demonstrated that increas-
ing dietary DHA facilitated the excitability of the neuronal 
membrane, increasing neurotransmitter levels and reducing 
brain damage. Because of these actions, its beneficial effect in 
humans in improving cognitive dysfunction associated with 
brain damage or aging also has been demonstrated.81

Prospective studies have associated the consumption of 
fish rich in polyunsaturated fatty acids with a lower risk for 
developing Alzheimer disease.82-84 After reviewing published 
studies, it is thought that both DHA and EPA may play a role 
in preventing Alzheimer disease and may be involved in its 
pathophysiology, although further studies to confirm this 
premise are recommended.85 In the famous Framingham 
study it was observed that low levels of plasma phosphati-

Figure 1 Metabolism of Omega-3/Omega-6 Polyunsaturated Fatty Acids

omega-3 Fatty acids

Alpha-linoleic acid
(flax, hemp)

Stearidonic acid

Eicosatetraenoic acid
(ETA)

Eicosapentaenoic acid
(EPA)

Docosapentaenoic acid
(DPA)

Docosahexaenoic acid
(DHA)

anti-inflammatory
Prostaglandins series 3

Thromboxane A3
Leukotrienes B5

5-desaturase

Elongase

6-desaturase

Pro-inflammatory
Prostaglandins series 2

Thromboxanes A2
Leukotrienes B4

omega-6 Fatty acids

Linoleic acid
(sunflower, corn)

Gamma-linoleic acid

Dihomo-gamma-linoleic acid

Cyclo-oxygenase 2
(COX 2)

Arachidonic acid



43Actas Esp Psiquiatr 2017;45(Suppl. 1):37-47

Dietary supplements for cognitive impairmentJavier Olivera-Pueyo, et al.

dylcholine and DHA were associated with an increased risk 
for the development of dementia.86

The Cochrane Library conducted reviews in 2006 and 
2012 on the effect of Omega-3 fatty acids on the preven-
tion of dementia and cognitive impairment, although it was 
concluded that the results are scarce and more prospective 
studies are needed. They recognize that “the cumulative sum 
of several small protective effects of Omega-3 polyunsatu-
rated fatty acids may have a significant protective effect 
against the risk of dementia and age-related cognitive de-
cline; in addition, they have very few adverse effects, limited 
to mild gastrointestinal discomfort”.87,88

In the MIDAS study, a randomized, double-blind, 
placebo-controlled clinical trial, 485 patients with age-
related cognitive impairment (MMSE > 26 out of 30) were 
given a supplement of 900 mg/day of DHA or placebo for 24 
weeks. After this 6-month period, significant improvement 
in learning was observed, as well as significant improvement 
in verbal recognition memory scores. No serious adverse 
events related to treatment were recorded, and it was 
concluded that DHA supplements improved learning and 
memory in the cognitive decline associated with age and 
thus can be considered a beneficial supplement for healthy 
aging.80 In a double-blind, placebo-controlled clinical trial it 
was concluded that long-chain polyunsaturated fatty acids 
(DHA and EPA) combined with lutein and zeaxanthin did not 
have a significant beneficial effect on cognitive function. 
However, this study has important limitations since its initial 
objectives were not the treatment of mild cognitive 
impairment but assessment of the effect of this combination 
of supplements in preventing ocular macular degeneration; 
cognitive assessment was limited to a simple telephone 
interview.89

DHA has also been studied in combination with EPA, a 
polyunsaturated fatty acid with a prominent anti-
inflammatory effect. In a study in which DHA and EPA were 
associated, improvement in the cognitive function of 
patients with Alzheimer disease and mild cognitive 
impairment was shown; the study concluded that patients 
with mild cognitive impairment (considered MMSE > 27 out 
of 30) treated with DHA and EPA showed a significant 
reduction in cognitive impairment.90 On the other hand, the 
results of a randomized, double-blind, placebo-controlled 
study in patients with cognitive impairment associated with 
age showed that the group treated with the DHA and EPA 
combination had a higher level of improvement in 
cognition.91

In double-blind placebo-controlled clinical trials, fish 
oil supplements with high concentrations of DHA and EPA 
have improved short-term memory, immediate verbal 
memory, working memory, and 12-month delayed verbal 
recall in patients with mild cognitive impairment, although 
fewer than 20 patients were studied.92 It is therefore 

recommended to strengthen these studies by increasing the 
sample size.92 

DHA and EPA have also been tested together in 
nutritional complexes that include uridine, a nucleoside that 
forms part of RNA and appears to have a prominent role in 
the formation and maintenance of neuronal membranes.93 It 
appears that these supplements, which also include choline, 
could favor synapsis formation in the brain.94

In a recent meta-analysis in which the results of 21 
cohort studies on the effect of fish and polyunsaturated 
fatty acid intake on mild and moderate-to-severe cognitive 
impairment, it was concluded that the association of marine 
fish-derived DHA supplements is associated with a lower risk 
of developing dementia and Alzheimer disease.95

In another meta-analysis of six controlled trials 
involving more than 1000 patients it was concluded that 
omega-3 fatty acids may help prevent cognitive impairment 
in older adults.96 

Although the mechanisms linking the benefit of 
omega-3 fatty acids on cognitive impairment and dementia 
are not well known, the findings of experimental studies 
suggest that they may be associated with an increase in 
neuronal differentiation and synaptic plasticity associated 
with the reduction in inflammation attributed to these 
polyunsaturated fatty acids.97,98 

The use of supplements rich in DHA and EPA can improve 
memory and cognitive function in mild cognitive impairment, 
and it can even delay the risk of progression to dementia, 
although the most appropriate doses and the duration of 
supplementation necessary to achieve the most beneficial 
effect should be studied more carefully.99

The effective dose of DHA ranges from 250 mg to 1800 
mg/day.

concluSIonS

To date, no really effective treatment for Alzheimer 
disease and other neurodegenerative dementias has been 
identified.100 Because of this situation, “non-pharmacological” 
interventions such as providing nutritional supplements 
have been, and continue to be, one of the most explored 
therapeutic possibilities.101,102 The possibilities of nutritional 
supplements for cognitive maintenance and improvement 
are summarized in Table 1.

The importance of other actions, such as physical 
activity103-105 or directed cognitive stimulation,106,107 must be 
emphasized. 

In the same way that protein ingestion is of little use for 
muscular development if it is not accompanied by physical 
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exercise, nutritional supplementation to improve the neuron 
and the neuronal membrane is of little use if the necessary 
stimulus associated with neuroplasticity is not provided to 
favor the creation of new branches and neural connections. 
It has been demonstrated in recent studies combining 
modern neuroimaging techniques that what is really 
effective for improving cognitive health is the combination 
of omega-3 fatty acid supplementation (mainly DHA) with 
aerobic physical exercise and cognitive stimulation, which 
may even prevent the decrease in gray matter volume in the 
frontal and parietal lobes and cingulate cortex compared to 
controls.108

Therefore, the final conclusion for better cognitive 
health would be Mediterranean diet with DHA supplements, 
cognitive stimulation, and regular physical exercise.
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