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Lower risk of AD or slower cognitive decline

ÅVitamin C 
ÅMasaki, Losonczy et al. 2000; Engelhart, Geerlings et al. 2002; 

Zandi, Anthony et al. 2004; Morris, Beckett et al. 1998 

ÅVitamin E
ÅMasaki, Losonczy et al. 2000; Engelhart, Geerlings et al. 2002; 

Morris, Beckett et al. 1998; Morris, Evans et al. 2002; Morris, 

Evans et al. 2002; Zandi, Anthony et al. 2004; Corrada, Kawas et 

al. 2005 

ÅVitamin  B12
ÅLa Rue, Koehler et al. 1997; Clarke, Smith et al. 1998; Wang, 

Wahlin et al. 2001; Haan et al. 2007; Tangney 2009

ÅVitamin B6
ÅCorrada, Kawas et al. 2005

ÅFolate 
ÅClarke, Smith et al. 1998; Wang, Wahlin et al. 2001; Ravaglia 

2005; Corrada, Kawas et al. 2005; Balk 2007 (metaanal-interv).

ÅModest to Moderate ETOH 
ÅOrgogozo, Dartigues et al. 1997; Ruitenberg, van Swieten et al. 

2002; Truelsen, Thudium et al. 2002; Mukamal, Kuller et al. 2003; 

Luchsinger, Tang et al. 2004; Ganguli , Vander Bilt et al. 2005; 

Espeland, Gu et al. 2004; Stampfer Kang et al 2005 

ÅFlavonoids 
ÅCommenges, Scotet et al. 2000

ÅCaroten
ÅBarberger-Gateau et al 2007;

ÅFish 
ÅBarberger-Gateau, Letenneur et al. 2002; Morris, Evans et al. 2003; Morris, 

Evans et al. 2005; Huang, Zandi et al; 2005; Barberger-Gateau et al 2007;

ÅUnsaturated fatty acids 
ÅKalmijn, Feskens et al. 1997; Morris, Evans et al. 2003; Morris, Evans et al. 

2003; Schaefer, Bongard et al. 2006; Laitinen et al. 2006; Barberger-Gateau 

et al 2007;

ÅLower total fats, cholesterol, saturated 

fats 
ÅKalmijn, Launer et al. 1997; Kalmijn, vanBoxtel et al. 2004; Morris, Evans 

et al. 2003; Luchsinger, Tang et al. 2002; Laitinen et al. 2006 

ÅCoffee
ÅMaia, de Mendonca 2002

ÅFruits 
ÅDai, Borenstein et al 2006; Barberger-Gateau et al 2007; 

ÅVegetables (polyphenol antioxidants?)
ÅDai, Borenstein et al 2006, Kang, Grodstein; Research-Practice AD 2007, 

Barberger-Gateau et al 2007; 

ÅCurry (curcumin - antiinflammatory? 

antioxidant?)
ÅTze-Pin Ng et al 2006



Risk for AD or cognitive decline not associated with

ÅVitamin C 
ÅLuchsinger, Tang et al. 2003, Masaki, Losonczy et 

al. 2000, Heart Protection Study 2002; Laurin, 

Masaki et al. 2004; Dai, Borenstein et al 2006; Yaffe 

2004

ÅVitamin E
ÅSano 1997; Luchsinger, Tang et al. 2003, Masaki, 

Losonczy et al. 2000; Heart Protection Study 2002; 

Laurin, Masaki et al. 2004; Yaffe 2004; Dai, 

Borenstein et al 2006; Kang 2006

ÅVitamin B12
ÅCrystal, Ortof et al. 1994, Seshadri, Baser et al. 

2002; Morris 2006; Ravaglia 2005; Balk 2007 

(metaanal-interv); Aisen 2008

ÅVitamin B6
ÅSeshadri, Baser et al. 2002; Morris 2006; Balk 

2007 (metaanal-interv); Aisen 2008

ÅFolate
ÅSeshadri, Baser et al. 2002; Balk 2007 (metaanal-

interv); Haan 2007; Middleton 2007; Morris 2006; 

Aisen 2008

ÅFish
ÅSchaefer, Bongard et al. 2006;

ÅFats 
ÅEngelhart, Geerlings et al. 2002

ÅOmega-3
ÅO.van de Rest et al. 2008

ÅCarotenes 
ÅHeart Protection Study 2002; Luchsinger, Tang et al. 

2003; Laurin, Masaki et al. 2004; Yaffe 2004.

ÅCalcium (high worse)
ÅVan Vliet 2004.

ÅWine
ÅDai, Borenstein et al 2006; Barberger-Gateau et al 2007;

ÅFlavonoids
ÅLaurin, Masaki et al. 2004.

ÅTea
ÅForster, Newens et al. 1995; Rogers, Simon et al. 1999 

ÅFruits
ÅKang, Grodstein; Research-Practice AD 2007



Diet and AD

ÅOne of the reasons for discrepancies between studies: we look 

at isolated-individual food or nutrients and not composite dietary 

patterns. Individuals do not consume foods or nutrients in 

isolation but rather as components of their overall daily diet. 

ÅGrowing attention in dietary pattern analysis (Jacobson, Stanton 

1986) in relation to 
ÅCirrhosis 
ÅCorrao, Zambon et al. 2004

ÅVarious cancers 
ÅMcCann, Weiner et al. 2001; Rouillier, Senesse et al. 2004; Cottet, Bonithon-Kopp 

et al. 2005

ÅDietary patterns not explored in the neurological literature



Dietary Pattern approach - Advantages

ÅCapture the multidimensionality of the diet since they can reduce confounding

andintegrate complex or subtle interactiveeffects of many dietary exposures 

(Jacques and Tucker 2001)

ÅFish consumption had a greater effect in reducing platelet aggregationwhen part of a 

low-fat rather than a high-fat diet (Mori, Beilin et al. 1997).

ÅEffect of fish consumption in lowering blood pressure(Vandongen, Mori et al. 1993)and 

blood lipids(Mori, Vandongenet al. 1994)seems to be much more pronounced in subjects 

following a low fat diet. 

ÅHigher copper consumption associated with faster cognitive declineonly among 

subjects with high intake of saturated and trans fats(Morris, Evans et al. 2006). 

ÅReduce problems generated by multiple testing

ÅReduce problems related to high correlations - colinearitythat may exist 

among nutritional elements

ÅUseful when well-developed hypothesesfor association with particular dietary 

elements do not exist

ÅUseful for public health  policy



Dietary Pattern ïMeDi approach - Disadvantages

ÅIt assumes underlying monotonic effectsand does not address 

possible thresholds or the shape of the underlying curve. 

ÅIt weighs equally the underlying individual food categories, 

which in turn are composed of different number of food 

constituents.

Å

ÅBecause they cannot isolate food or nutrient-specific effects, 

they do not elucidate our understanding of the biological 

mechanismsthat mediate their association with disease.



Dietary Pattern approach

ÅCan be developed a posteriori on the basis of already 
existing data (empirical aggregation of individuals with 
similar diets based on their reported intake of food)
ïUse of various multivariate methods such as discriminant analyses, 

principal componentsanalyses or clusteranalyses
ïMcCann, Weiner et al. 2001; Costacou, Bamia et al. 2003; Villegas, 

Salim et al. 2004; Corrao, Zambon et al. 2004; McCann, Weiner et al. 
2001; Rouillier, Senesse et al. 2004; Cottet, Bonithon-Kopp et al. 2005

ÅCan be developed a priori on the basis of previous 
knowledge concerning a favorable or adverse health effect 
of various dietary constituents
ïSuch an example is the Mediterranean Diet (MeDi)



Mediterranean Diet

High intake of 
Vegetables 
Legumes 
Fruits
Cereals
Fish 
Unsaturated fatty acids (mostly in the form of olive oil),                           
but low intake of saturated fatty acids 

Low-to-moderate intake of
Dairy products (mostly cheese or yogurt)
Meat and Poultry

Regular but moderate amount of
Ethanol, primarily in the form of wine and generally during meals

Seems to include many of the components reported as 
potentially beneficial for AD and cognitive performance



Mediterranean Diet - History

Å7 countries study (Ancel Keys 1978; Keys 1970)

ï16 cohorts of 500-1000 men each (~12000), in 7 countries

ï>95% of men 40-59 years old of geographic locations selected

ÅUS railroad workers

ÅJapan

ÅYugoslavia

ÅItaly 

ÅGreece 

ÅNetherlands

ÅFinland 

ïRural areas (less mobility; less diversity; fewer socioeconomic 

changes) 







Mediterranean Diet - History

Å7 countries study (Ancel Keys 1978; Keys 1970)

ïQuestionnaires of clinical and demographic info

ïHeight, weight, skinfold thickness triceps-scapula

ïRespiratory function tests

ïBlood pressure

ïECG; exercise ECG

ïMedical history and physical examination

ïUrine ïBlood sample (cholesterol etc)



Mediterranean Diet - History

Å7 countries study (Ancel Keys 1978; Keys 1970)

ï7-day dietary surveys (food record method) on random 

subsamples of the populations in order to estimate average diets.

ïRepeated to cover seasonal dietary variations

ïAll food eaten weighted

ÅFood composition tables

ÅAt time of consumption duplicate of every item eaten, deep frozen, 

mixed at the end of the week; Minnesota for chemical analyses

ÅEnd of the week composite dietary replicate for each man based on 

food weights; mixed, deep frozen; Minnesota for chemical analyses



Mediterranean Diet - History

Å7 countries study (AncelKeys 1978; Keys 1970)

ÅGreek subjects

ïAlmost all farmers in Crete, almost half farmers in Corfu

ïSmoking similar to most cohorts (60-70%)

ïThinner than US, similar to Finns

ïSlightly lower hypertension

ïMore physically active

ïLower cholesterol than both Americans and Finns

ïLow saturated fatty acid (SFA) intake and high monounsaturated fat 
(MUFA) intake (mostly oleic acid from olive oil)

ÅDifferences in total 5 year mortality largest in Greece (i.e. 21 
deaths vs 70 expected in 1970) largely attributed to lower CHD

Å2nd (after Japan) lowest CHD incidence



Mediterranean Diet and other diseases

ïCancer (large bowel, breast, 

endometrium, prostate)

ÅTrichopoulou, Lagiou et al. 2000

ïObesity
ÅSchroder, Marrugat et al. 2004; 

Esposito, Marfella 2004

ïHypertension
ÅPanagiotakos, Pitsavos et al. 2003; 

Chrysohoou, Panagiotakos et al. 2004; 

Psaltopoulou, Naska et al. 2004; 

Chrysohoou, Panagiotakos et al. 2004; 

Psaltopoulou, Naska et al. 2004; 

Singh, Dubnov et al. 2002; Esposito, 

Marfella et al. 2004 

ïDyslipidemia (decrease in TC, 

LDL, TG and increase in HDL)

ÅChrysohoou, Panagiotakos et al. 2004; 

Singh, Dubnov et al. 2002

ïCoronary Heart Disease
ÅKnoops, de Groot et al. 2004; 

Trichopoulou, Costacou et al. 2003); 

Singh, Dubnov et al. 2002; de Lorgeril, 

Salen et al. 1999

ïAbnormal Glucose metabolism 

Insulin resistance ïDiabetes
ÅSingh, Dubnov et al. 2002; Esposito, 

Marfella et al. 2004; Martinez-Gonzalez 

MA, et al. 2008

ïTotal Mortality
Å ~22000 participants in Greece

ï Trichopoulou, Kouris-Blazos et al.1995; 

Trichopoulou, Costacou et al. 2003 

Å ~2500 participants in 11 European countries

ï Knoops, deGroot et al. 2004

Å ~75000 adults in 11 European countries

ï Trichopoulou, Orfanos et al. 2005

Lower risk for



Å Meat from animals that grazed rather than being fed grain, contains more n-3

Å Milk and milk products (feta cheese ïmyzithra), contains more n-3

Å Snails (eaten during lent) contain more n-3

Å Wild plants (purslane) rich in a-linolenic acid

Å Eggs from chicken wandering in countryside, has more favourable n-6/n-3 ratio

(1.3) than supermarket eggs (19.4)

Å Figs with wallnuts (a favourite snack) compared with chocolate chip cookie 

contains much less trans, n-6, and more n-3

Å Olive oil: high MUFA oleic acid, low SFA, low n-6, lower competition for 

incorporation of n-3 into cell membranes

Å Marine products, octopus rich in selenium, which may protect from cancer

Å Wine rich in resveratrol, a polyphenol affecting PLT aggregation, and tumor cell 

growth

Å Fresh meats, purslane, asparagus, avocado rich in glutathione, a potent 

antioxidant, which may affect degenerative diseases and cancer

Some chemical substances and potentially beneficial 

features of foods eaten in the Mediterranean (Simopoulos A. 2001, 2005)


