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«Healthy longevity»

Years of good health approach the biological life span, with physical,

cognitive, and social functioning that enable well-being»

«Healthy aging» 

Maintenance of physical, mental, and cognitive health as individuals grow

older, while preventing or delaying the onset of frailty in elderly individuals.

«Lifespan»

the duration of an individualôs life from birth to death

«Healthspan»

healthy lifespan or healthy longevity



11 million  premature deaths per year were attributable  to unhealthy dietary factors 

including high sodium and trans-fat, and low fruits , vegetables, nuts, and omega-3 fatty  

acids.

Health  effects  of  dietary  risks  

in  195 countries,  1990ï2017:

a systematic  analysis  for  the 

Global  Burden  of  Disease  

Study  2017, 

Lancet  2019

Poor diet is recognized as a 

leading contributor  to the 

global burden of diseases, 

including deaths and 

disability-adjusted life 

years (DALYs)



255 million  DALYs per year were attributable  to unhealthy dietary factors including 

high sodium and trans-fat, and low fruits , vegetables, nuts, and omega-3 fatty  acids

Health effects of dietary risks 

in 195 countries, 1990ï2017: 

A systematic analysis for the 

Global Burden of Disease 

Study 2017

                            Lancet 2019

Poor diet is recognized as a 

leading contributor  to the 

global burden of diseases, 

including deaths and 

disability-adjusted life 

years (DALYs)



Caloric Restriction 

Delays Disease Onset 

and Mortality  in 

Rhesus Monkeys

Science 2009



Dietary restriction (DR) without malnutrition  
remains the most robust non-genetic 
intervention to date that can maximize lifespan 
and healthspan in rodents. 

Fontana 

Dietary restriction increases healthy lifespan in diverse single-celled, 
invertebrate and vertebrate animals.



Molecular  mechanisms  of  

dietary  restriction  promoting  

health  and longevity

L. Fontana, Nat Rev Mol Cell Biol . 2022



CALERIE trial: Comprehensive Assessment of Long-term Effects of Reducing Intake of Energy

JAMA , 2015

Orologio epigenetico 
Velocità di invecchiamento
Metilazione DNA

IL rallentamento del 2-3% dell'invecchiamento 
biologico corrisponde a unariduzione del 
rischio di mortalità del 10 -15%, simile 
all'effetto riscontrato nella cessazione del fumo.

Stima basata su biomarcatori





TRAIETTORIA CUMULATIVA DEL PESO NEL TEMPO



Advances in Nutrition, 2019

La sostituzione del 5% 
ĬĲũũќĲŰĲƖŊŔċШĬċШŊƖċƚƚŔШƚċƣƨƖŔШ
con la stessa energia da 
MUFA e PUFA era associato 
rispettivamente a una 
riduzione del 27% e del 15% 
del rischio di mortalità.

La sostituzione del 5% delle 
calorie da grassi saturi con 
MUFA, PUFA o cereali 
integrali era associata 
rispettivamente ad una 
riduzione del rischio di 
cardiopatia coronarica del 
25%, 15%, 9%

 

Change in mortality  risk associated  with increments  of calorie intake  from specific  
types of fat  ŔŰШƣőĲШ ƨƖƚĲƚќШcĲċũƣőШÉƣƨĬǃ

Nursesô Health Study and Health Professionals Follow-Up Study.



U-shaped association between percentage of energy 
from carbohydrate and all-cause mortality in the ARIC 
and PURE cohort studies

Association between diets that substitute carbohydrates for 
animal-based or plant-based protein and fat with mortality 
in multiple cohort studies 

Dietary  carbohydrate  intake  and mortality : a 
prospective  cohort  study and meta -analysis  

15 428 adults aged 45т64 years, 25 y follow-up 

Lancet 2018



Dietary  Carbohydrate  Intake , Carbohydrate  Quality, and Healthy  Aging in Women

Nurses' Health Study
Jama 2023



Long -Term 

Consumption  of Sugar -

Sweetened  and 

Artificially Sweetened  

Beverages and Risk of 

Mortality  in US Adults ,

Circulation 2019



Protein  Quantity  and Source, Fasting - Mimicking  Diets, and Longevity

Brandhorst S, Longo VD. Adv Nutr. 2019;



From Brandhorst S, Longo VD. Adv Nutr. 2019.



Evidence from 
prospective  
studies and 
intervention  trials 
for the effects  of 
nutrition  in mid - 
and young-older  
adulthood  (<70 y) 
on later  muscle 
mass, function , 
and physical  
performance.

Robinson AJCN 2023



nature medicine 2025

Optimal  dietary  patterns for healthy  aging





EAT-Lancet diet 
provides more 
specific  
recommendation  
intake levels for food 
groups: 

plenty of vegetables, 
fruits, 
legumes,  
whole grains,  
nuts, moderate 
seafood, poultry, and 
dairy, 
restricted red meat, 
sugary foods, and 
saturated fats. 

NPJ aging 2025

EAT-Lancet and plant -based  diets , plasma metabolomic  signatures, and biological  aging

A prospective  analysis  in the UK Biobank





JAMA INT. MED. 2021



Exploring  the effect  of different  diet  types  

on ageing and age -related  diseases

Nutrition 2025



Examining nutrition  strategies to

influence DNA methylation and

epigenetic clocks: a systematic

review of clinical trials

Summary of the results of the systematic review on human intervention 

studies in adulthood examining the effects of nutrition on DNA methylation 

clocks and global DNA methylation. Abbreviations: LINE1, long interspersed 

elements 1; PUFAs, polyunsaturated fatty acids; 1, Gensous et al., 2020; 2,

Scoccianti et al., 2011; 3, Fiorito et al., 2021; 4, Meir et al., 2021; 5, Salas-

Huetos et al., 2021; 6, Per lyev et al., 2017; 7, Frankhouser et al., 2022; 8, 

Hunter et al., 2019; 9, Michels and Binder 2024; 10, Crider et al., 2011; 11, 

Jung et al., 2011; 12, Chen et al., 2019; 13, Zhu et al., 2016; 14, avonoids 

study in Sae-Lee et al., 2018; 15, Ostojic et al., 2018; 16, Worthley et al., 

2009; 17, vitamins B9 and B12 study in Sae-Lee et al., 2018; 18, Hübner et 

al., 2013; 19, Jenkins et al., 2022; 20, Chan et al., 2017; 21, Demidenko et 

al., 2021.

Frontiers in Aging, 2024



Blue Zones, an Analysis of Existing Evidence through 

a Scoping Review Aging and disease 2026


