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An individual’s profile of modifiable 
factors includes adverse and 
protective factors. 

These factors include factors that:
• fluctuate over the course of life 

(education, environmental, 
behavioural, lifestyle factors, 
depression)

• occur from midlife onwards 
(diabetes, hypertension, obesity)

Adverse factors induce disease
processes in the brain that generally 
start to develop later in life. 
Protective factors might attenuate 
disease processes and can also 
contribute to cerebral reserve 
capacity. 



1) Depression

2) Physical inactivity

3) Hypertension

4) Obesity

5) Low education

6) Smoking

7) Diabetes



Epidemiological data provide strong evidence of 
associations between lifestyle factors and risk for 
dementia but these associations do not prove 
causality.
Nonetheless, the existence of these associations 
does suggest that risk for dementia could be 
reduced through the protection of cognitive 
health throughout lifespan trajectory











Mediterranean diet and risk for AD
Scarmeas N et al: Ann Neurology 2006

• 2258 soggetti non 
dementi di New York 
valutati per un 
periodo di 4 anni

• Una maggiore 
aderenza ad un 
modello alimentare 
mediterraneo è 
correlata ad una 
riduzione del rischio di 
comparsa di AD



• Prospective cohort study of 1410 adults (65 years) from 

Bordeaux (F) included in the Three-City cohort in 2001- 2002 

and reexamined at least once over 5 years. 

• Adjusting for age, sex, education, marital status, energy 

intake, physical activity, depressive symptomatology, taking 

5 medications/d or more, apolipoprotein E genotype, CV risk 

factors, and stroke, ….

…. higher Mediterranean diet score was associated with 

fewer MMSE errors  ( =−0.006; 95% CI, −0.01 to −0.0003; p=0.04 

for 1 point of the Mediterranean diet score)



• Adherence to a 
Mediterranean diet may 
afford some protection 
against cognitive decline in 
older black and white 
adults while adherence to 
the Healthy Eating Index 
(HEI-2005) pattern scores 
was not related to cognitive 
change 

emphasis on different 
dietary components (points 
attributed to red meat, full-
fat dairy component 
alcohol consumption, solid 
fats, and added sugars 





Articles found

n=116

Full-text articles screened

n=15

Excluded after title/abstract screening 

n=101

Articles selected

n=10

Excluded after full-text screening 

n=5

53   Not pertinent to the present review topic

21   Mean age < 55 years

10   No RCTs 

6   Not testing nutritional intervention

6   No cognitive outcome

5   Enrolling demented subjects



 

	

Reference Study sample Intervention(s) Duration Cognitive Outcome(s) Main results 

Alves 2013 [14]  n=56 healthy older 

women (mean age 

66.8 y) 

1) Creatine (20 g/d for 5 days, then 5 g/d) 

2) Creatine + strength training 

3) Placebo 

4) Placebo + strength training 

24 weeks MMSE; Stroop test; TMT; 

Digit Span; Delayed recall 

test 

Creatine supplementation did 

not promote any significant 

cognitive benefit 

Bin Sayeed 2013 [15]   n=40 healthy 

elderly males 

(mean age 55.8 y) 

1) Nigella sativa Linn. Seeds (1000 mg/d) 

2) Placebo 

9 weeks WMS; Digit Span; ROCF; 

LCT; TMT; Stroop test; 

Logical memory test 

Significant improvement of 

all the cognitive scores in the 

Nigella sativa group 

Brickman 2014 [16]   n=37  healthy, 

sedentary older 

subjects (mean age 

57.7 y) 

1) High flavanol intake (900 mg cocoa 

flavanols and 138 mg of (−)-epicatechin/d) + 

exercise    

2) High flavanol intake 

3) Low flavanol intake (10 mg cocoa flavanols 

and <2 mg (−)-epicatechin/d) + exercise 

4) Low flavanol intake 

12 weeks ModBent task  A high-flavanol intervention 

had a significant effect on 

ModBent performance, 

independent of exercise 

Kean 2015 [17]  n=37 healthy older 

subjects (mean age 

66.7 y)  

1) High flavanone drink (305 mg/d) 

2) Low flavanone drink (37 mg/d)  

8 weeks CERAD; SWM; DSST; LM; 

Go-NoGo; Letter Fluency; 

Serial sevens; WMS 

Significant improvement of 

global cognitive function in 

the high flavanone group 

Màrtinez-Lapiscina 

2013 [18]   

n=268 older 

subjects at high 

vascular risk (mean 

age 74.1 y) 

1) MedDiet + EVOO (1 L/w) 

2) MedDiet + mixed nuts (30 g/d) 

3) Control diet (advice to reduce dietary fat) 

6.5 years MMSE; CDT; WMS; FAS; 

RAVLT; ROCF; BNT; CDR; 

TMT; WAIS; Digit span 

Cognitive status 

Significant improvement of 

fluency and memory tasks in 

MedDiet + EVOO group. 

Reduced MCI incidence 



	

Ngandu 2015 [19]   n=1260 older 

subjects at high risk 

of cognitive decline 

(mean age 69.3 y) 

1) Diet (Finnish Nutrition Recommendations) 

+ exercise + cognitive training + vascular risk 

monitoring 

2) General health advice 

2 years Comprehensive 

neuropsychological test 

battery (CERAD) 

Significant improvement of 

global cognition, executive 

functioning and processing 

speed 

Nilsson 2012 [20]  n=40 healthy older 

subjects (mean age 

63.3 y) 

1) Fish oil n-3 PUFA (3 g/d) 

2) Placebo 

5 weeks Working memory and 

selective attention tests 

n-3 PUFA intervention 

significantly improved 

working memory 

Valls-Pedret 2015 

[11]   

n=447 cognitively 

healthy older 

subjects (mean age 

66.9 y) 

1) MedDiet + EVOO (1 L/w) 

2) MedDiet + mixed nuts (30 g/d) 

3) Control diet (advice to reduce dietary fat) 

4.1 years 

(median) 

MMSE; WMS; RAVLT; 

WAIS; CTT; FAS; Digit 

span 

Cognitive status 

Significant improvement of 

all the cognitive functions in 

the 2 MedDiet groups. No 

difference in MCI incidence  

van de Rest 2014 [21]   n=127 frail or pre-

frail older subjects 

(mean age 79 y) 

1) Protein (30 g/d)  

2) Protein + exercise 

3) Placebo 

4) Placebo + exercise 

24 weeks MMSE; TMT; Stroop test; 

WMS; WLT; VFT; Reaction 

time tasks; Digit span 

Exercise training in 

combination with protein 

supplementation improved 

information processing speed 

van der Zwaluw 

2014 [22]   

n=65 frail or pre-

frail older subjects 

(mean age 79 y) 

1) Protein (30 g/d) 

2) Placebo 

24 weeks MMSE; TMT; Stroop test; 

WMS; WLT; VFT; Reaction 

time tasks; Digit span 

Improvement of reaction 

time in the protein 

supplementation group 



The role of Mediterranean diet on the Amyloid 
burden



• 77 cognitively healthy individuals, categorised as “Aβ
accumulators“ as calculated by the SUVR (standardised
uptake value ratio), derived from PiB-PET imaging;

• 18 and 36-month follow-up assessments;

• MeDi score:1 point when
(0-9)
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• caloric-adjusted consumption of fruits, 
vegetables, legumes, cereals and fish is at or 
above the cohort sex-specific median;   

• caloric-adjusted consumption of meat and 
dairy is below the sex-specific median;

• the ratio of monounsaturated to saturated fats
is at or above the median; 

• alcohol consumption is >5 to <25 g per day for 
females and >10 to <50 g per day for males.
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• MeDi score is negatively related

with the SUVR value (β = -0.01015, 

p-value = 0.00704), representing

the amyloid load;

• Fruit intake turned out to give the 

greatest benefits among the MeDi

components (β = -0.03802, p-value

= 0.00085).



Mediterranean diet, micronutrients
and macronutrients, and MRI 
measured of cortical thickness

“The absence of effective disease-modifying

treatments for cognitive impairment underscores

the need for preventive measures to reduce the

burden of late life cognitive impairment including

mild cognitive impairment (MCI) and Alzheimer’s

dementia (AD). Certain diets show promising,

preventive effects on brain aging and cognitive

impairment”



METHODS

*The questionnaire data were analyzed using The Food Processor SQL nutrition 

analysis software program (version 10.0.0; ESHA Research, Salem, Oregon, USA).

Inclusion criteria:

- Healthy (n=672) (non-demented, non

hospitalized, non-terminally ill) > 70 years old

participants who completed a brain MRI and the

Food Frequency Questionnaire (FFQ).

Period: MRI scans were performed from August

2005, while FFQ were mailed to participants from
2006.

Clinical evaluation:
-Interview (education, memory complaints,

Functional activities questionnaire and CDR)

weight and height.

-Neuropsychometric test.

-Short Test of Mental status.

-Neurologic examination

Measurement of dietary food intake:

-FFQ: Respondents indicated the usual

portion size (small, medium, and large; the

medium portion was specified), and how often

they consumed the food (never or ,1 per

month, 1–3 per month, 1 per week, 2–4 per

week, 5–6 per week, 1 per day, 2–3 per day,

4–5 per day, 61 per day).*

-

Using a sex-specific median cutoff, a value of 0 was assigned for

consumption below and 1 for values at or above the median for

beneficial foods (vegetables, legumes, fruit, cereal/grains,

and fish). Inversely was done for foods considered unfavorable

in excess (meat and dairy products). Fat intake was estimated

from the ratio of MUFA to saturated fats (SFA); a value of 1 was

assigned for a ratio at or above the median and 0 otherwise.

Alcohol intake was included: a score of 1 was assigned for

intake of 5 to ,25 g/d for women and 10 to ,50 g/d for men, and 0

otherwise.

-The total MeDi score ranged from 0 to 9 (maximum adherence).

Limitations:
-Cross-sectional design

-FFQ was not administred concurrently with MRI

-The analysis was not adjusted for multiple 

comparisons to reduce the likelihood of falsely 

rejecting potentially relevant associations.

-Significant differences in age, education and vascular 

comorbidity across MRI study group and non-included 

participants.



These cross-sectional findings suggest that a healthy or MeDi dietary pattern is

associated with larger cortical thickness in several brain regions.

A positive associations of total MeDi score and beneficial

components of MeDi were observed ROIs such as superior

temporal, dorsolateral prefrontal, entorhinal, and fusiform ROIs

that mediate or support memory, executive function, attention,

and language and are associated with atrophy in dementia

A positive associations of total MeDi score and beneficial

components of MeDi (fish, vegetables, legumes, and whole

grains/cereals) were observed with average cortical thickness

expecially in parietal and frontal lobes.



Fish (fatty fish in particular) is an important source of omega-3 fatty

acid that is reported to have beneficial effects on brain structure and

function. Indeed, fish, omega3 fatty acids, and linolenic acid (an

omega-3 PUFA) were associated with larger cortical thickness in the

present study

Fruit, on the other hand, is a beneficial MeDi component and a

source of antioxidants and vitamins but was negatively

associated with cortical thickness. Several fruits have a high

content of simple sugars and a high glycemic index that may

offset the benefits at high intakes.

High-percentage intakes of daily calories derived from

carbohydrate and sugar might associate with an increased risk of

MCI.

Higher intake of legumes was associated with larger parietal and

occipital CT, and with larger thickness in ROIs for superior

parietal, inferior parietal, precuneus, and lingual CT. legumes

may be important because of their high micronutrient content

(vitamins, minerals, and phytochemicals), anti-oxidant, and anti-

inflammatory effects as well as other factors.





Ancel Keys
epidemiologo e fisiologo USA 1904-2004

• 1957, Seven Country Study (USA, Finlandia, Olanda, Italia, 
Jugoslavia, Grecia, Giappone)  osservazionale, prospettico, 
>12000 soggetti seguiti dall’età di 40-59 anni per un periodo 
di oltre 50 anni, valutazioni ogni 5 anni

• Contrapposte popolazioni del nord a quelle del sud, pattern 
alimentari e stili di vita diversi.

• 1990, pattern mediterraneo è stabilito essere favorevole per 
la prevenzione della malattia coronarica (OMS e FAO) 



Dieta Mediterranea
principi generali

• Le caratteristiche della dieta mediterranea sono:

Abbondanti alimenti di origine vegetale (frutta, verdura, ortaggi, pane e
cereali, soprattutto integrali, patate, fagioli e altri legumi, noci, semi), freschi
al naturale, di stagione, di origine locale; frutta fresca come dessert
giornaliero; dolci contenenti zuccheri raffinati o miele poche volte alla
settimana; olio di oliva come principale fonte di grassi; latticini
(principalmente formaggi e yogurt) consumati giornalmente in modesta-
moderata quantità; pesce e pollame consumato in quantità abbastanza bassa;
da 0 a 4 uova la settimana; carni rosse in minime quantità; vino consumato in
quantità modesta-moderata generalmente durante il pasto.

• Questa dieta ha un contenuto basso in grassi saturi (inferiore al 7-8%), ed 
un contenuto totale di grassi da meno del 25 a meno del 35% a seconda 
delle zone. Inoltre originariamente era associata a regolare attività fisica 
lavorativa, ad esempio nei campi o in casa.

https://it.wikipedia.org/wiki/Vino


Dieta Mediterranea
principi generali

• Il contenuto calorico della dieta mediterranea nelle indagini di 
popolazione non superava le 2500 Kcal per l'uomo e le 2000 Kcal 
per la donna, comunque l'introito calorico non andava oltre il 
consumo metabolico con l’attività fisica. In sostanza si trattava della 
dieta di una popolazione rurale povera e frugale.

• Come dieta mediterranea di riferimento nel Seven Country Study è 
stata considerata quella di Nicotera; i vari componenti di essa, 
espressi come percentuali dell'apporto calorico totale (in rilievi 
della durata di sette giorni in differenti stagioni del 1960) sono: 
cereali 50-59%, olio di oliva extravergine 13-17%, vegetali 2,2-3,6%, 
patate 2,3-3,6%, legumi 3-6%, frutta 2,6-3,6%, pesce 1,6-2%, vino 
rosso 1-6%, carne 2,6-5%, latticini 2-4%, uova e grassi animali molto 
scarsi.



UNESCO » Culture » Intangible Heritage » Lists » Mediterranean
diet
Mediterranean diet
Cyprus, Croatia, Spain, Greece, Italy, Morocco and Portugal

Inscribed in 2013 on the Representative List of the Intangible Cultural Heritage of Humanity
The Mediterranean diet involves a set of skills, knowledge, rituals,
symbols and traditions concerning crops, harvesting, fishing,
animal husbandry, conservation, processing, cooking, and
particularly the sharing and consumption of food. Eating together is
the foundation of the cultural identity and continuity of communities
throughout the Mediterranean basin. It is a moment of social
exchange and communication, an affirmation and renewal of family,
group or community identity. The Mediterranean diet emphasizes
values of hospitality, neighbourliness, intercultural dialogue and
creativity, and a way of life guided by respect for diversity. It plays a
vital role in cultural spaces, festivals and celebrations, bringing
together people of all ages, conditions and social classes. It
includes the craftsmanship and production of traditional receptacles
for the transport, preservation and consumption of food, including
ceramic plates and glasses. Women play an important role in
transmitting knowledge of the Mediterranean diet: they safeguard
its techniques, respect seasonal rhythms and festive events, and transmit the values of the element
to new generations. Markets also play a key role as spaces for cultivating and transmitting the 

Mediterranean diet during the daily practice of exchange, agreement and mutual respect.


