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WHAT IS THE PREDIMED STUDY? 
A long term study undertaken by 16 research groups in seven 
communities in Spain over 2003-2011 to examine the effects 
of the Mediterranean diet on the primary prevention of 
cardiovascular disease (CVD) in subjects at high risk of CVD. 
The acronym PREDIMED stands for PREvención con DIeta 
MEDiterránea (Prevention with Mediterranean Diet).1,2

Objective

To determine whether a Mediterranean diet supplemented 
with virgin olive oil or tree nuts, compared to a lower-fat diet, 
can prevent cardiovascular diseases (cardiovascular death, 
myocardial infarction and stroke). Secondary outcomes are 
death from all causes, and incidence of heart failure, diabetes 
mellitus, cancer and dementia; intermediate outcomes 
include blood pressure, fasting blood glucose, lipid profile, 
inflammatory markers and other CVD markers.

Subjects

Nearly 7400 older adults at high risk of CVD, but with no 
symptoms at baseline, followed for five years on average.  
The age ranges are 55-80 years for men and 60-80 years  
for women.

Design

Parallel group, multi-centre, single-blind, randomised 
trial. Nearly 7400 participants, randomised to three 
groups (n=2400-2500 per group): low-fat control diet, 
Mediterranean diet supplemented with a free supply of virgin 
olive oil (1L per family per week or 50ml per participant per 
day), Mediterranean diet supplemented with nuts (30g mixed 
nuts per day, made up of 15g walnuts, 7.5g almonds and 
7.5g hazelnuts).

Dietetic input2,3

The PREDIMED dietitians received comprehensive training 
and certification to deliver the PREDIMED dietary protocol.

All subject groups received individual, goal-oriented, 
motivational consultations and group educational sessions 
quarterly. The focus for the Mediterranean diets was on 
changing the dietary pattern, rather than focussing on 
foods or micronutrients. The dietary fat intake for the 
Mediterranean diets was ad libitum.

Compliance for the Mediterranean diet in both groups was 
based on a 14-point score: high in monounsaturates, fish, 
fruits, vegetables, cereals, legumes and nuts; low in meat  
and dairy products; wine permitted; and limited soft 
drinks, cakes and sweets. Compliance was also assessed by 
biomarker analysis.

The control group participants were given verbal and 
written instructions on following a lower-fat diet and 
received motivational consultations and group educational 
sessions with the same intensity as the Mediterranean diet 
groups. The dietary pattern for this group was to reduce 
every fat (from animal and vegetable food sources) and 
increase carbohydrates. Compliance was assessed by a 
9-point low-fat score.

Energy was not specifically restricted in any intervention 
group. Food intake was adapted to the subjects’ 
requirements and advice tailored by the dietitian. Examples 
of material provided to all groups over the course of the 
trial were: meal plans, seasonal food lists, shopping lists and 
recipes. For further information on the dietitians’ input refer 
to reference two.
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Summary of findings

The following summary includes results of the full PREDIMED 
study with some 7000 participants as well as sub-studies with 
smaller groups from the 16 study centres in Spain.

REDUCTION IN TOTAL MORTALITY
Of 7216 older men and women, at high risk of cardiovascular 
disease, enrolled into the PREDIMED study for nearly five 
years, those eating a handful of nuts (30g) more than 
three times a week had a 39% reduction in total mortality 
compared to non nut consumers (P for trend<0.05, all).4 

PREDIMED also highlighted the importance of healthy fats 
in the diet: monounsaturated and short chain (ALA) and 
long chain (DHA) polyunsaturated fats which both reduce 
mortality.5,6

CARDIOVASCULAR DISEASE (CVD)
CVD risk factors

At baseline, (before the intervention was started), how well 
PREDIMED subjects adhered to the Mediterranean diet was 
assessed and compared to their cardiovascular risk factors. 
Those following the Mediterranean diet had less diabetes, 
hypertension, dyslipidemia and obesity.9

CVD risk factors after three months on PREDIMED diets  
were also assessed in a sub-study of 772 participants.10  
The Mediterranean diets both produced beneficial changes 
in most outcomes. In particular, the Mediterranean diet 
supplemented with nuts reduced average blood glucose 
levels, systolic and diastolic blood pressure and the LDL:HDL 
cholesterol ratio.10 Another sub-study of 106 participants 
found after one year the Mediterranean diet plus nuts group 
had significant (P < 0.05) reductions of LDL-cholesterol (0.27 
mmol/L or 8.3%) and the LDL/HDL-cholesterol ratio (0.29 
mmol/L or 11.5%).11

In the total PREDIMED population blood pressure, particularly 
diastolic blood pressure, remained under better control 
after four years of follow up with both the nuts and olive 
oil diets (P<0.001).12 Total polyphenol intake, assessed by 
urinary excretion, was inversely related to blood pressure and 
prevalence of hypertension in PREDIMED participants.13,14 

Those with the highest polyphenol intake (from fruits, 
vegetables, nuts, coffee and wine) had the lowest blood 
pressure.13 The Mediterranean diets also caused a significant 
increase in nitric oxide14,15, which helps keep blood vessels 
elastic reducing blood pressure.

Lipoprotein oxidation and size

After three months of intervention, the olive oil and nut 
supplemented Mediterranean diets were associated with 
reduced levels of oxidized LDL compared to the lower-
fat control diet.16 After one year the addition of nuts also 
reduced small, dense LDL cholesterol and increased large  
LDL- and HDL– cholesterol17, which are less atherogenic.

CVD biomarkers

A Mediterranean diet supplemented with nuts for three 
months increased the level of tissue factor pathway inhibitor 
(TFPI), which inhibits thrombin needed for blood clotting 
in a sub-study of 49 people.18 Another sub-study analysis 
found that 2.4 years on the Mediterranean nuts diet delayed 
progression of thickening of, and plaque within, the carotid 
artery.19 Inflammatory biomarkers related to plaque instability 
such as C-reactive protein and interleukin-6 were significantly 
reduced by 95% and 90% in the nuts group respectively 
(P<0.05; all) compared to the lower-fat diet group.20 Plaque 
stability is important for preventing blocked arteries.

Inflammatory markers

At baseline consumption of high amounts of some foods 
typical of the Mediterranean diet pattern (including nuts, 
olive oil, cereals and fruits) were associated with lower levels 
of some inflammatory markers.21

Several sub-study groups found inflammatory markers were 
significantly reduced in those consuming nuts and olive oil 
compared to the lower-fat diet group, even after as little  
as three months, for example C-reactive protein21-23,  
VCAM-118, ICAM-118,22, Interleukin-621-23, tumor necrosis 
factor receptor22 and, endothelial and monocytary adhesion 
molecules and chemokines22,23.

The results of the PREDIMED study on the primary 
prevention of CVD found that for people at high 
cardiovascular risk, the Mediterranean diet including 
either nuts or extra-virgin olive oil, reduced cardiovascular 
events by around 30% (such as myocardial infarction, 
stroke, and death from cardiovascular causes) after 4.8 
years follow up. The hazard ratios, adjusted for multiple 
variables, were 0.72 for nuts and 0.70 for extra-virgin 
olive oil, compared to control.7,8

PREVENTION OF CVD
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Nutrients of interest

Fatty acids: After one year of intervention those in the 
Mediterranean diet plus nuts group showed significant 
changes in fatty acid composition - increased levels of 
palmitic, linoleic, and ß-inolenic fatty acids, but reduced 
proportions of myristic, margaric and palmitoleic fatty acids.24

Phytosterols: A sub-study of the PREDIMED trial found 
those eating Mediterranean diet with nuts for one year, 
increased their phytosterol intake by 158mg/day compared to 
76mg/day in the olive oil supplemented group and 15mg/day 
in the lower-fat control diet group.11 Phytosterols have been 
shown to reduce cholesterol re-absorption in the intestines.25

Antioxidants: One analysis, assessing a marker of resveratrol 
intake (a polyphenol present in wine and nuts) found it was 
correlated with positive changes in a range of cardiovascular 
risk factors such as blood lipids, blood glucose and heart 
rate.26 Those following the Mediterranean diet plus nuts 
also had higher blood antioxidant enzyme activity27 and 
polyphenol antioxidants reduced markers of inflammation.28

Magnesium: After a median follow-up of 4.8 years on 
PREDIMED, higher consumers of dietary magnesium had 
a 34% reduction in mortality risk compared to lower 
consumers.29

WEIGHT MANAGEMENT
Epidemiology and Clinical Trials

The Mediterranean diet supplemented with nuts had a 
beneficial effect on waist circumference at one year in the first 
1224 high-risk participants.30 This paper also considered new 
epidemiological results from the SUN cohort and results from 
the Nurses’ Health Study II concluding that consumption of 
nuts was not associated with a higher risk of weight gain.30

After nearly 5 years, those eating the Nut diet did not gain 
weight but did lose nearly 1cm off their waist circumference 
(P=0.006) compared to those in the low fat diet group. This 
long term trials supports advice to not restrict healthy fats in a 
weight management program.31

A cross-sectional analysis of 847 PREDIMED participants 
looked at the links between food intake and obesity measures 
(BMI and waist circumference). Nut intake decreased across 
quintiles of both obesity measures; and, independent of 
other lifestyle variables, eating nuts was inversely associated 
with both BMI and waist circumference (P=0.002). BMI and 
waist circumference decreased by 0.78kg/m2 and 2.1cm 
respectively, for each additional serving of nuts eaten.32

Interestingly PREDIMED researchers have found although  
the energy density of the diets increased there was still no 
weight gain.33

A further cross-sectional analysis of 7210 people recruited 
into the PREDIMED study, looked at nut consumption at 
baseline and the overall prevalence of cardiometabolic risk 
factors, including obesity. Nut consumption was inversely 
associated with obesity and central obesity, as well as 
metabolic syndrome and diabetes.34

Genetic components of obesity

Fat accumulation is related to a polymorphism of the 
gene PPAR gamma, which regulates insulin sensitivity and 
adipogenesis. A sub-study of 774 PREDIMED subjects showed 
that a Mediterranean diet (both supplemented with nuts 
and olive oil) was able to reverse the negative effect on waist 
circumference of this polymorphism, and this beneficial effect 
was most marked in people with type 2 diabetes, resulting 
in reduced waist circumference over two years of diet 
intervention.35

Variations in the adiponectin gene have also been associated 
with obesity. These variations were found in PREDIMED 
participants to be associated with body weight changes over 
a three year period, with some variants linked to higher body 
weight gain. Dietary intervention with both Mediterranean 
diets (olive oil and nuts) appeared to reverse these effects.36

Try these Mediterranean Diet inspired nut recipes  
www.nutsforlife.com.au/nut-recipes/mediterranean-feast/
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TYPE 2 DIABETES
Cross-sectional analysis of the diets at baseline of 7210 
people in the PREDIMED study, found an inverse relationship 
with diabetes. Those eating three or more serves of nuts per 
week, compared to one or fewer serves per week, had a 
13% lower risk of diabetes (adjusted odds ratio 0.87).34 After 
nearly five years on the Mediterranean Diet plus nuts diet the 
reduction in risk increased to 18% (odds ratio 0.82).8

One PREDIMED analysis in 418 non-diabetic participants 
recruited at a single centre, showed that following either 
Mediterranean diet, including nuts or olive oil, resulted in a 
50% reduction in diabetes incidence, compared to following 
the lower-fat diet over four years.37 Of note, diabetes 
incidence was reduced in spite of no body weight changes  
or physical activity increases.

Two sub-studies found a group of 511 older men and 
women at high cardiovascular risk recruited for PREDIMED, 
and with a higher increase in dietary Glycemic Index (GI) or 
Glycemic Load (GL), showed a greater reduction in leptin 
and adiponectin blood levels after one year on the diet.38 
Leptin and adiponectin are involved in slowing the formation 
of adipose tissue and are implicated in energy balance and 
cardiometabolic risk. Similarly another sub-study found both 
olive oil and nut groups were inversely associated with GI and 
GL after one year follow up.39 High dietary GI was found to 
be positively associated with all-cause mortality in this older 
population at high cardiovascular risk.40

A further study found improvements in insulin resistance with 
either the nuts or olive oil diet groups.41 Insulin resistance 
plays a role in weight gain and diabetes control.

After six years of follow up it was found both olive oil and 
nut diets group reduced diabetic retinopathy a common eye 
complication of diabetes42 and interestingly those eating a 
high intake of polyphenol antioxidants had a 28% reduced 
risk of type 2 diabetes (P-trend=0.05).43

Not enough evidence was found to support that a 
Mediterranean Diet is associated with lower levels of 
glycosylated haemoglobin (HbA1c) in subset of 383 patients 
with type 2 diabetes, but PREDIMED results did suggest an 
inverse trend. Future analysis with larger sample size are 
necessary.44

...following a Mediterranean 
diet, including nuts resulted  
in a 50% reduction in 
diabetes incidence37.
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METABOLIC SYNDROME
Cross-sectional analysis of the diets of 7210 people recruited 
into the PREDIMED study, looked at nut consumption at 
baseline, and found those eating three or more serves of nuts 
per week had a 26% reduced risk of metabolic syndrome 
(odds ratio of 0.74), compared with those eating one or 
fewer serves per week.34

A sub-study of over 800 PREDIMED participants at 
baseline found those who best adhered to the traditional 
Mediterranean diet, allowing for other risk factors such 
as age, gender, smoking and exercise, also had the lowest 
prevalence of metabolic syndrome.45

Another analysis looked specifically at the effect of the 
PREDIMED diets on metabolic syndrome status after 
intervention for one year. Metabolic syndrome prevalence 
was significantly reduced, from 61.4% of initial participants 
meeting the metabolic syndrome criteria, by 13.7% with 
the Mediterranean diet supplemented with nuts, by 6.7% 
with the Mediterranean diet supplemented with olive oil, 
and by just 2% for the lower-fat control diet.46 Importantly, 
the main metabolic syndrome criteria reduced by the nut 
diet was waist circumference. As there were no body weight 
changes34, this finding suggests fat redistribution with  
nut consumption.

A further one-year sub-group investigation, found that 
the Mediterranean diet groups (including nuts or olive oil) 
reduced the amount of oxidative damage to both body lipids 
and DNA.47 An increase in systemic oxidative markers is a 
non-classic feature of metabolic syndrome.

After nearly five years on the PREDIMED diets a 
Mediterranean diet supplemented with either extra virgin 
olive oil or nuts is not associated with the onset of metabolic 
syndrome, but such diets can help the reversion of metabolic 
syndrome.48

During nearly 5 years of follow up a higher glycemic index of 
the diet was related to a great risk of developing high fasting 
blood glucose and Metabolic Syndrome - steps towards type 
2 diabetes.49

BRAIN HEALTH 
Four sub-studies from the PREDIMED cohort have looked at 
brain health and the Mediterranean diet. One, focussing on 
cognitive performance, found that increased consumption 
of antioxidant rich foods in general, and polyphenols 
in particular, was associated with better cognitive 
performance.50 Some foods were independently related, 
for example olive oil with immediate verbal memory and 
walnuts with working memory.50 This study reinforced the 
theory the Mediterranean diet might counteract age-related 
cognitive decline. Further sub-studies also supported the 
idea the Mediterranean diet in general improved cognitive 
performance after 4-6 years.50-53

An additional study in this area looked at the levels of 
brain-derived neurotrophic factor (BDNF), thought to be 
of importance in depression. Following a Mediterranean 
diet supplemented with nuts was found to be significantly 
associated with improved levels of BDNF in those subjects 
with depression.54

After three years of PREDIMED it was found those eating the 
Mediterranean diet supplements with mixed nuts had a 22% 
lower risk of developing depression compared to the low 
fat diet group and in those with type 2 diabetes there was a 
41% reduced risk.55



PREDIMED 7

REFERENCES
 
1. PREDIMED Study Group. http://predimed.onmedic.net/ Default.
aspx?alias=predimed.onmedic.net/eng. 

2. Protocol, PREDIMED Research. Available at http://predimed. 
onmedic.net/LinkClick.aspx?fileticket=PPjQkaJqs20%3d&tab 
id=574. 

3. Zazpe I, et al. A large randomized individual and group 
intervention conducted by registered dietitians increased adherence 
to Mediterranean-type diets: the PREDIMED study. J Am Diet Assoc. 
2008;108(7):1134-44 

4. Guasch-Ferré M, et al. Frequency of nut consumption and 
mortality risk in the PREDIMED nutrition intervention trial. BMC 
Med. 2013; 11:164. 

5. Guasch-Ferré M et al. Dietary fat intake and risk of cardiovascular 
disease and all-cause mortality in a population at high risk of 
cardiovascular disease. Am J Clin Nutr. 2015 Dec;102(6):1563-73

6. Sala-Vila A et al. Dietary -Linolenic Acid, Marine ω-3 Fatty Acids, 
and Mortality in a Population With High Fish Consumption: 
Findings From the PREvención con DIeta MEDiterránea (PREDIMED) 
Study. J Am Heart Assoc. 2016 Jan 26;5(1).

7.Estruch R et al Primary prevention of cardiovascular disease with 
a Mediterranean diet. N Engl J Med. 2013 Apr 4;368(14):1279-90. 

8. Martínez-González MA et al Benefits of the Mediterranean Diet: 
Insights from the PREDIMED Study. Prog Cardiovasc Dis. 2015 Jul-
Aug;58(1):50-60.

9. Sánchez-Taínta A, et al. Adherence to a Mediterranean-type diet 
and reduced prevalence of clustered cardiovascular risk factors in a 
cohort of 3,204 high-risk patients. Eur J Cardiovasc Prev Rehabil. 
2008;15(5):589-93.

10. Estruch R, et al. Effects of a Mediterranean-style diet on 
cardiovascular risk factors: a randomised trial. Ann Intern Med. 
2006;145(1):1-11. 

11. Escurriol V, et al. Serum sterol responses to increasing plant 
sterol intake from natural foods in the Mediterranean diet. Eur J 
Nutr. 2009;48(6):373-82.

12. Toledo E et al Effect of the Mediterranean diet on blood pressure 
in the PREDIMED trial: results from a randomized controlled trial. 
BMC Med. 2013 Sep 19;11(1):207. 

13. Medina-Remón A, et al. Total polyphenol excretion and 
blood pressure in subjects at high cardiovascular risk. Nutr Metab 
Cardiovasc Dis. 2011;21(5):323-31. 

14. Medina-Remón A et al Effects of total dietary polyphenols on 
plasma nitric oxide and blood pressure in a high cardiovascular risk 
cohort. The PREDIMED randomized trial. Nutr Metab Cardiovasc 
Dis. 2015 Jan;25(1):60-7. 

15. Storniolo CE et al. A Mediterranean diet supplemented with 
extra virgin olive oil or nuts improves endothelial markers involved 
in blood pressure control in hypertensive women. Eur J Nutr. 2017 
Feb;56(1):89-97. 

16. Fitó M, et al. Effect of a traditional Mediterranean diet on 
lipoprotein oxidation: a randomised controlled trial. Arch Intern 
Med. 2007;167(11):1195-203. 

17. Damasceno NR et al Mediterranean diet supplemented 
with nuts reduces waist circumference and shifts lipoprotein 
sub-fractions to a less atherogenic pattern in subjects at high 
cardiovascular risk. Atherosclerosis. 2013 Oct;230(2):347-53. 

18. Llorente-Cortés V, et al. Effect of Mediterranean diet on the 
expression of pro-atherogenic genes in a population at high 
cardiovascular risk. Atherosclerosis. 2010;208(2):442-50. 

19. Sala-Vila A et al Changes in ultrasound-assessed carotid intima-
media thickness and plaque with a Mediterranean diet: a sub-
study of the PREDIMED trial. Arterioscler Thromb Vasc Biol. 2014 
Feb;34(2):439-45. 

20. Casas R et al The effects of the Mediterranean diet on 

biomarkers of vascular wall inflammation and plaque vulnerability 
in subjects with high risk for cardiovascular disease. A randomized 
trial. PLoS One. 2014 Jun 12;9(6):e100084. 

21. Salas-Salvadó J, et al. Components of the Mediterranean-type 
food pattern and serum inflammatory markers among patients at 
high risk for cardiovascular disease. Eur J Clin Nutr. 2008;62(5): 
651-9. 

22. Urpi-Sarda M, et al. Virgin olive oil and nuts as key foods of the 
Mediterranean diet effects on inflammatory biomarkers related to 
atherosclerosis. Pharmocol Res. 2012;65(6):577-83. 

23. Estruch, R. Anti-inflammatory effects of the Mediterranean 
diet: the experience of the PREDIMED study. Proc Nutr Soc. 
2010;69(3):333-40. 

24. Mayneris-Perxachs J et al Effects of 1-year intervention with 
a Mediterranean diet on plasma Fatty Acid composition and 
metabolic syndrome in a population at high cardiovascular risk. 
PLoS One. 2014 Mar 20;9(3):e85202. 

25. Gylling H, et al Plant sterols and plant stanols in the 
management of dyslipidaemia and prevention of cardiovascular 
disease. Atherosclerosis. 2014 Feb;232(2):346-60. 

26. Zamora-Ros R, et al. High urinary levels of resveratrol 
metabolites are associated with a reduction in he prevalence of 
cardiovascular risk factors in high risk patients. Pharmacol Res. 
2012;65(6):615-20. 

27. Sureda A et al. Mediterranean diets supplemented with virgin 
olive oil and nuts enhance plasmatic antioxidant capabilities and 
decrease xanthine oxidase activity in people with metabolic 
syndrome: The PREDIMED study. Mol Nutr Food Res. 2016 
Dec;60(12):2654-2664. 

28. Medina-Remón A et al. Polyphenol intake from a Mediterranean 
diet decreases inflammatory biomarkers related to atherosclerosis: 
a sub-study of the PREDIMED trial. Br J Clin Pharmacol. 2017 
Jan;83(1):114-128.

29. Guasch-Ferré M et al Dietary magnesium intake is inversely 
associated with mortality in adults at high cardiovascular disease 
risk. J Nutr. 2014 Jan;144(1):55-60. 

30. Martínez-González MA, Bes-Rastrollo M. Nut consumption, 
weight gain and obesity: Epidemiological evidence. Nutr Metab 
Cadiovasc Dis. 2011;21(Suppl 1):S40-5. 

31. Estruch R et al. Effect of a high-fat Mediterranean diet on 
bodyweight and waist circumference: a pre-specified secondary 
outcomes analysis of the PREDIMED randomised controlled trial. 
Lancet Diabetes Endocrinol. 2016 Aug;4(8):666-76.

32. Casas-Agustench P, et al. Cross-sectional association of nut 
intake with adiposity in a Mediterranean population. Nutr Metab 
Cardiovasc Dis. 2011;21(7):518-25. 

33. Razquin C et al. Dietary energy density and body weight 
changes after 3 years in the PREDIMED study. Int J Food Sci Nutr. 
2017 Mar 6:1-8. doi: 10.1080/09637486.2017.1295028. [Epub 
ahead of print]

34. Ibarrola-Jurado N et al Cross-sectional assessment of nut 
consumption and obesity, metabolic syndrome and other 
cardiometabolic risk factors: the PREDIMED study. PLoS One. 
2013;8(2):e57367. 

35. Razquin C, et al. The Mediterranean diet protects against waist 
circumference enlargement in 12Ala carriers for the PPARgamma 
gene: 2 years’ follow-up of 774 subjects at high cardiovascular risk. 
Br J Nutr. 2009;102(5):672-9. 

36. Razquin C, et al. A 3-year Mediterranean-style dietary 
intervention may modulate the association between adiponectin 
gene variants and body weight change. Eur J Nutr. 2010;49(5): 
311-9. 

37. Salas-Salvadó J, et al. Reduction in the incidence of type 2 
diabetes with the Mediterranean diet:results of the PREDIMED-
REUS nutrition intervention randomised trial. Diabetes Care. 
2011;34(1):14-9. 

38. Bulló M, et al. Dietary glycemic index/load and peripheral 
adipokines and inflammatory markers in elderly subjects at 
high cardiovascular risk. Nutr Metab Cardiovasc Dis. 2013 
May;23(5):443-50. 

39. Rodríguez-Rejón AI et al. Effect of a Mediterranean Diet 
Intervention on Dietary Glycemic Load and Dietary Glycemic Index: 
The PREDIMED Study. J Nutr Metab. 2014;2014:985373. 

40. Castro-Quezada I et al A high dietary glycemic index increases 
total mortality in a Mediterranean population at high cardiovascular 
risk. PLoS One. 2014 Sep 24;9(9):e107968. 

41. Lasa A et al Comparative effect of two Mediterranean diets 
versus a lower-fat diet on glycaemic control in individuals with type 
2 diabetes. Eur J Clin Nutr. 2014 Jul;68(7):767-72. 

42. Díaz-López A et al. Mediterranean Diet, Retinopathy, 
Nephropathy, and Microvascular Diabetes Complications: A 
Post Hoc Analysis of a Randomized Trial. Diabetes Care. 2015 
Nov;38(11):2134-41.

43. Tresserra-Rimbau A et al. Intake of Total Polyphenols and Some 
Classes of Polyphenols Is Inversely Associated with Diabetes in 
Elderly People at High Cardiovascular Disease Risk. J Nutr. 2016 
Mar 9. pii: jn223610. [Epub ahead of print]

44. Díez-Espino J, et al. Adherence to the Mediterranean diet in 
patients with type 2 diabetes mellitus and HbA1c level. Ann Nutr 
Metab. 2011;58(1):74-8. 

45. Babio N, et al. Adherence to the Mediterranean diet and risk of 
metabolic syndrome and its components. Nutr Metab Cardiovasc 
Dis. 2009;19(8):563-70. 

46. Salas-Salvadó J, et al. Effect of a Mediterranean diet 
supplemented with nuts on metabolic syndrome status: one-
year results of the PREDMED randomised trial. Arch Intern Med. 
2008;168(22):2449-58. 

47. Mitjavila MT, et al. The Mediterranean diet improves the systemic 
lipid and DNA oxidative damage in metabolic syndrome individuals. 
A randomized controlled trial. Clin Nutr 2013; 32(2):172-8. 

48. Babio N et al Mediterranean diets and metabolic syndrome 
status in the PREDIMED randomized trial. CMAJ. 2014 Nov 
18;186(17):E649-57. 

49. Juanola-Falgarona M et al. Dietary Glycemic Index and Glycemic 
Load Are Positively Associated with Risk of Developing Metabolic 
Syndrome in Middle-Aged and Elderly Adults. J Am Geriatr Soc. 
2015 Oct;63(10):1991-2000. 

50. Valls-Pedret C, et al. Polyphenol-rich foods in the Mediterranean 
diet are associated with better cognitive function in elderly subjects 
at high cardiovascular risk. J Alzheimers Dis. 2012;29(4):773-82. 

51. Martínez-Lapiscina EH, et al. Mediterranean diet improves 
cognition: the PREDIMED-NAVARRA randomised trial. J Neurol 
Neurosurg Psychiatry. 2013 Dec;84(12):1318-25. 

52. Martínez-Lapiscina EH, et al. Virgin olive oil supplementation 
and long-term cognition: the PREDIMED-NAVARRA randomized, 
trial. J Nutr Health Aging. 2013;17(6):544-52 

53. Valls-Pedret C et al Mediterranean Diet and Age-Related 
Cognitive Decline: A Randomized Clinical Trial. JAMA Intern Med. 
2015 Jul;175(7):1094-103.

54. Sánchez-Villegas A, et al. The effect of the Mediterranean 
diet on plasma brain-derived neurotrophic factor (BDNF) levels: 
the PREDIMED-NAVARRA randomised trial. Nutr Neurosci. 
2011;14(5):195-201.

55. Sánchez-Villegas A et al Mediterranean dietary pattern and 
depression: the PREDIMED randomized trial. BMC Med. 2013 Sep 
20;11:208.

Inclusion of 30g of mixed nuts daily in a Mediterranean-
style diet provides a range of long term health benefits 
including: improvements in CVD and risk factors, weight 
management, cognition, and a reduction in the risk 
of type 2 diabetes, metabolic syndrome and possibly 
depression.

SUMMARY
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