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Fig. 1. : Overview of the historical development of the definition of healthy aging. WHO: World Health Organization.
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Invecchiamento: progressivo deterioramento delle funzioni corporee nel tempo, perdita di complessita
in una ampia gamma di funzioni e processi fisiologici e strutture anatomiche, come il controllo della
pressione arteriosa, il ciclo respiratorio, la dinamica posturale, la visione, e molti altri che infine porta ad

un aumentato rischio di eventi avversi e morte.

oIl fallimento dell’'organizzazione autonoma di sistemi ed apparati e la ridotta capacita di adattarsi

allambiente

*In its broadest sense, aging merely refers to the changes that occur during an organisms' lifespan,

though the rate at which these take place varies widely (Kirkwood, 2005)
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STILI DI VITA, CARATTERISTICHE
ESPOSIZIONE: timing

Early life Mid life Late life

[ Transient/Persistent ] [ Transient/Persistent ] [ Transient/Persistent ]

[ WHOLE LIFE of an individual or a J
population



MECCANISMO/EFFETTO

Agisce sulla via Aumenta o
patogenetica diminuisce la
probabilita di
sviluppare una
malattia

Ridotta attivita
fisica
Aumento

insulino-resistenza
Rischio di diabete

Agisce sulla riserva Anticipa o ritarda
funzionale i sintomi di una
malattia

Reti e attivita
sociali
Ritardo esordio
sintomi cognitivi
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COMPLEXITY

Environmental influences

Air pollution Low education  Unhealthy diet Hypertension Sensory deficits Little mental
stimulation

Low childhood  Personality Smoking Physical inactivity  Cardiovascular

socioeconomic . and cerebrovascular  Social isolation

status Alcohol misuse ~ Head trauma Job strain disorders

Prenatal Passive jobs Obesity Diabetes Pebreson

environments

‘i

80+

Neurotoxicity Neurodegeneration Cardiometabolic burden

, Brain SymptomsD _—-J:> :
: ementia -
Psychosocial Oxidative stress Inflammation lesions

stress

Genetic influences

Lancet Neurol 2020; 19: 533-43




FATTORI CHE INFLUENZANO GLI STILI DI VITA

o AMBIENTALI: programmazione urbanistica e infrastrutturale
o SOCIO-ECONOMICI: livello di istruzione e attivita lavorativa,
possibilita di accedere a servizi

o INDIVIDUALI: motivazioni personali...




Droga
Sesso
Cibo

LA MOTIVAZIONE: rewarding

Lyfestyle defined
as
«Person’s basic
character as
established early

in childhood»
A. Adler - 1929
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LA STORIA DEGLI STILI DI VITA
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Lessons From the Blue Zones:
There is No Silver Bullet (or Magic
Pill) for a Long, Healthy Life

Dan Buettner, BA

Moderate exercise

Low alcohol

Early, light dinner

—
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Diet

No smoking

Social life
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Rete sociale:

* Influenza su stili di vita salutari (attivita fisica)

« Migliori meccanismi di adattamento e risposte

neuroendocrine allo stress

* Reciproca assistenza in caso di bisogno,

accesso a risorse cognitive, affettive e

informazioni rilevanti per la prevenzione



LA STORIA DEGLI STILI DI VITA
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Restrizione calorica +/- /
esercizio fisico in modelli animali e
nellluomo

- The most reasonable
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e Wisconsin National Primate Research Center /1989 s

Restrizione

Calori Science / dicembre 2009 - Rhesus
alorica Monkeys

RC (38) Controlli (38)
(calorie: -30%)

* Mortalita 13% 37%
* Peso corporeo Ridotto (rispetto ai controlli)
* Sarcopenia Ritardata (rispetto ai controlli)
e Digbete Prevenzione completa 5 casi
* Malattie cardio-vascolari Riduzione del 50%
° Neoplasie RidUZione del 50%
« Atrofia cerebrale Significativa riduzione

* Promuove la SOPRAVVIVENZA
* Ritarda l'inizio delle PATOLOGIE
ETA’-ASSOCIATE

Conclusioni: RC <_




LA STORIA DEGLI STILI DI VITA
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Multidomain intervention trials

Pre-DIVA Prevention of dementia by intensive

vascular care

MAPT A MULTIDOMAIN APPROACH FOR
PREVENTING ALZHEIMER’S DISEASE

FINGER Finnish Geriatric Intervention Study to

Prevent Cognitive Impairment and Disability
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Finnish Geriatric Intervention Study to Prevent
Cognitive Impairment and Disability - FINGER -

2654 individuals assessed for eligibility

y

1260 participants randomly assigned

1394 not enrolled

1108 did not meet inclusion criteria (1097 high cognitive
performance, 7 low cognitive performance, 4 CERAD

not completed)

142 had exclusion criteria (116 medical disorder, 26 other

ongoing intervention)

144 for other reasons (notwilling or able to participate, or
dropped out before randomisation)

-

631 to intervention

v

576 completed assessments

S died
82 discontinued intervention
26 for health-related reasons
12 due to lack of time or motivation

-

629 to control

v

592 completed assessments

1 Sdied

a2 had incomplete outcome assessment
i 61 discontinued intervention

E 30 for health-related reasons

|

I

591 had at least one post-
baseline assessment

:

|‘ 591 included in mITT analysis

14 had difficulties arranging 10 due to lack of time or motivation
at12 months S I at12 months : : .
participation 4 had difficulties arranging
14 for other reasons participation
P oeeessse=sses 16 forunknownreason ¢ [mmmmmmmmmoemmomeo *, 7 for other reasons
y E 10 for unknown reason
544 completed assessments SESSRERESSSSSSS= ! 561 completed assessments e )
at 24 months l at 24 months l
11 returned to complete 24-month P 5 returned to complete 24-month
by assessments = assessments

599 had at |east one post-
baseline assessment

v

599 included in mITT analysis
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JAMDA

journal homepage: www.jamda.com

Original Study

The Effect of a 2-Year Intervention Consisting of Diet, Physical
Exercise, Cognitive Training, and Monitoring of Vascular Risk on
Chronic Morbidity—the FINGER Randomized Controlled Trial
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LETHE Project

As the world's population increases in age, the number of people living with dementia grows. Dementia
has long been considered to be neither preventable nor treatable, but while the underlying illnesses are
not curable, today we know that the disease course might be modifiable with good preventive

interventions at an early time point.

LETHE will establish novel digital biomarkers, for early detection of risk factors, based on unobtrusive

ICT-based passive and active monitoring. The aim is to establish a digital-enabled intervention for

cognitive decline prevention based on the evolution of a successful protocol (FINGER study) evolving into

an ICT based preventive lifestyle intervention through individualized profiling, personalized

recommendations, feedback and support —~FINGER 2.0-, well targeted on a population stratified by cost-

effective biological biomarkers.

LETHE is leading to a more personalized risk factor prevention for persons in the initial stages of cognitive
decline, thereby empowering people to an active and healthy lifestyle. Expansion of digital-enabled
health preventive approaches, by reaching out to large populations, can save healthcare systems costs on

expensive traditional interventions and confer benefits for the wider society.

https://www.lethe-project.eu/



In-person (on-site & remote) Digital (LETHE App)

NUTRITION

: it EXERCISE H martwatch actily tracking, on-demand training videos
3 greup sessicns COGNITIVE TRAINING "'W;:'m‘!;mm program,

Interaction with other participants
5 {group fons) WhatsApp group for peer support
o o 2-4 individual consultations Ll leE e S e S gelfmanitoring of Blood pressurs, alcahel
{1-2 with nurse, 1-2 with physician) METABOLIC RISK FACTORS consumption, smeking habits

Smartphone & Smartwatch . 2 sisep
Ir-h devel Videos, smartwatch tracking
ETHE App i SHERE S RELASATION Reminders, notifications

Library of everyday tips (Tiny Habits), goal setting,
Different versions for different groups miotivational feedback, educational content

Gradual introduction of the intervention activities in the first 6§ months

STRUCTURED MULTIMODAL INTERVENTION

—
SCREENING ~— BASELINE itg:gl:lzui:;‘u Continuous technical support by digital coaches & passive data collection with digital tools
o SELF-GUIDED MULTIMODAL INTERVENTION
Randomization

11 GENERAL HEALTH ADVICE & SUPPORT (oral & written, including educational content in the LETHE App)

Fig. 1 Overview of the LETHE trial design

https://www.lethe-project.eu/




Effect of being eligible for zoster vaccination on dementia

& CHider age Younger age

20 ~ _ o
TEG g . Effect of being eligible, —1.3
238 95% Cl = -2.7 0 -0.2
E a F=0.022
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Article g % 16 4
A natural experiment on the effect of herpes =g
zoster vaccination ondementia 3
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£
12 A

-156 —104 52 ] 52 104 156
Wesk of birth (relative to 2 Sep 1933)

Fig. 3| The effect of the zoster vaccine on new diagnoses of dementia.
Nature 2025




The three components
of healthy ageing

Environments are where people live and conduct
their lives. Environments shape what older people

with a given level of intrinsic capacity can be and do.

Functional ability combines the intrinsic capacity
of the individual, the environment a person lives in
and how people interact with their environment.

FUNCTIONAL
ABILITY

Healthy ageing is
“the process of developing and
maintaining the functional
ability that enables well-being
in older age”

INTRINSIC

CAPACITY

Intrinsic capacity comprises all the physical and
mental capacities that a person can draw on.

ENVIRONMENTS /

WHO Decade of Healthy Ageing: Baseline report
https://apps.who.int/iris/handle/10665/338677

2015 WHO
World
Ae ort OT;]
I an
%Ieegllth






&6 ACTIONS | to manage declines in the instrinsic capacity of older people

1. Improve musculoskeletal function, mobility and vitality

2. Maintain older adults' capacity to see and hear

3 Prevent severe cognltwe |mpa|rment & prnmcnte psychuluglcal well-being
L. Manage age-r elated conditions such rinary Inc Inence

Prevent falls

support caregivers®

o

mHealth, is defined as "medical and public health
practice supported by mobile devices, such as
mobile phones, patient monitoring devices,
personal digital assistants, and other wireless
devices”

E,HE@L e

—BEMOBILE

A handbook on how
to implement mAgeing




>60 anni

>65 anni

Antiinfluenzale

Antipneumococco coniugato +
polisaccarido

Anti herpes zoster (2 dosi)

Difterite, tetano, pertosse

Annuale

Una volta (anche in concomitanza
con il vaccino antiinfluenzale)

Una volta, a distanza di almeno 6
mesi dall’ultima infezione

richiamo ogni 10 anni




FIGURE 1. A PUBLIC HEALTH FRAMEWORK FOR HEALTHY AGEING

HIGH AND STABLE DECLINING CAPACITY SIGNIFICANT LOSS
OF CAPACITY

Intrinsic
capacity

Prevent chronic
HEALTH SERYICES conditions or ensure early
detection and control

Reverse or slow Manage advanced
declines in capacity chronic conditions

Support capacity-
enhancing behaviours

LONG-TERM CARE

Ensure a

dignified late life

Promote capacity-enhancing

behaviours
ENY
ENVIRONMENTS Remove barriers to participation,

compensate for loss of capacity



Annals of Epidemiology 100 (2024) 1-9

Contents lists available at ScienceDirect

Annals of Epidemiology

ELSEVIER journal homepage: www.sciencedirect.com/journal/annals-of-epidemiology

0010 The influence of frailty: How the associations between modifiable risk sy [ Non-frail
' factors and dementia vary Bl Pre-frail

0.008

0.007

0.006

0.005

0.004

0.003

Population Intervention Effect

0.002

0.001

0.000

-0.001

-0.002 “ Low Depression Hypertension Diabetes Excessive High High Traumatic

alcohol use NO, PM, ¢ brain Injury
exposure  exposure

Fig. 2b. Population intervention effect (PIE) of each exposure for a hypothetical intervention of the randomly 50 % coverage among the non-frail (n = 222 740),

prefrail (n = 145 663), and frail (n = 13 016) participants. Note: Each Q-model was adjusted for baseline age, sex, ethnicity, Townsend deprivation index, co-
morbidity index, cognitive function, and APOE 24 carrier status.
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RUOTA DEGLI
ESERCIZI

CAMMINO

CAMMINA PER 20 MINUTI. RIPETI L'ESERCIZIO 2 VOLTE.
CAMMINA AD UNA VELOCITA CHE TI CONSENTA D'INTRAT-
TENERE UNA CONVERSAZIONE PER TUTTA LA DURATA
DELL’ESERCIZIO MA IN MODO TALE CHE LA CAMMINATA
RISULTI ESSERE UN PO’ FATICOSA.

DALLA SETTIMA SETTIMANA, CAMMINA 30-45 MINUTI
SENZA FERMARTI.

RIPOSO

RICORDATI DI RIPOSARTI FRA LE DIFFERENTI SERIE.

RESPIRA CORRETTAMENTE

RESPIRA CORRETTAMENTE. NON TRATTENERE IL RESPIRO
DURANTE GLI ESERCIZI.

ESERCIZI

SE Cl| DOVESSERO ESSERE DUBBI SU COME ESEGUIRE GLI
ESERCIZI, CONSULTA IL TUO PASSAPORTO.

aptitude

Interreg
nlerre . b -
POCTEFA vivi ==

nrogetto & stato cofinanziato al 65% dal Fondo opeo di

il Reni o
DDO Reqgliona

a e
CAMMINO

-

STRETCHING
DELLE GAMBE
6 ripetizioni

3 serie
Mantenere 10 s

STRETCHING

DELLE BRACCIA

3 ripetizioni

3 serie 8
Mantenere 10 s

7
CAMMINARE
SEGUENDO UN 6
“PERCORSO A 8”
2 ripetizioni

2 serie CAMMINARE

CON LA
PALLA
10 passi
2 serie

viviFrail

Vedi la legenda

STRIZZARE UN
ASCIUGAMANO
12 ripetizioni

3 serie

SOLLEVARE LE
BOTTIGLIE

3 12 ripetizioni
3 serie

4

5 ALZARSI DALLA
SEDIA
12 ripetizioni

3 serie
SALIREE

SCENDERE LE
SCALE
20 gradini

3 serie




Proporzione standardizzata di persone di 14 anni e pil che non praticano alcuna attivita fisica,
proporzione standardizzata di persone di 18 anni e pil in eccesso di peso e proporzione standardizzata
di persone di 3 anni e pit che consumano quotidianamente almeno 4 porzioni di frutta e/o verdura per
sesso e ripartizione geografica. Anni 2019, 2021 e 2022. Valori percentuali

N Eccesso di peso » Sedentarieta B Consumo guotidiano di almeno 4 porzioni di fruita e'o verdura

60

50

40

30 ‘ ‘ ]

20 _ ‘ ‘ ‘

0

2018 2021 2022 2018 2021 2022 2018 2021 2022 2012 2021 2022 2018 2021 2022 218 2021 2022
Mord Centro Mezzogiomo Maschi Femmine Totale

Istat, Indagine Aspetti della vita quotidiana




Proporzione standardizzata di persone di 14 anni e piu che dichiarano di fumare attualmente e proporzione
standardizzata di persone di 14 anni e pil che presentano almeno un comportamento a rischio nel
consumo di alcol per sesso e ripartizione geografica. Anni 2019, 2021 e 2022. Valori percentuali

B Abitudine al fumo B Almeno un comportamenitoe di consumo di alcol a rischio

2018\ 2021|2022| : | ; | |2022 2019120212022
Nord i Femmine Totale

|stat, Indagine Aspetti della vita quotidiana




GBD -
GLOBAL
BURDEN
OF
DISEASE

MALES

Percent Percent
change change
number age-standardised rate
Percent DALYs of DALYs of DALYs
Leading risks 2021 2021 2000-2021 2000-2021
41 Smoking 1/9.0 (7.6 to 10.6) 12.4 (3.3 to 23.0) 1-34.0 (-39.3t0 -27.9) |

12 Particulate matter pollution

||8.5 (7.1 t0 9.9)

-14.9 (-23.7t0-4.1) ||-40.4 (-46.0 to -33.9) |

43 High systolic blood pressure

]
]
J

8.1 (6.7 to 9.4)

1139.4 (29.5 to 50.6)

-21.0 (-26.5 t0 -15.0) |

14 Low birth weight and short gestation

[5.9 (5.2 to 6.7)

|[-32.4 (-41.4 t0 -21.6) |[-32.6 (-41.7 to -21.7) |

/5 High fasting plasma glucose

5.3 (4.7 10 5.9)

1189.6 (79.3t0 100.0) 7.6 (2.0to 13.7)

16 High body-mass index

3.9 (1.8 t0 6.0)

11100.2 (89.6 to 111.9) | 18.8 (12.2 to 25.9)

]
]
||-24.4 (-31.4 0 -18.0) |
|
|

47 High alcohol use |[3.9 (3.2t0 4.8) 1113.9 (3.0 to 23.5)
-8 High LDL cholesterol 3.4 (221t04.7) |29.7 (21.71039.2)  -23.5(-27.9 to -18.4)
/9 Kidney dysfunction 113.0 (2.7 to 3.4) 1152.8 (44.2t062.8) |-10.3 (-15.3t0 -4.7)
110 Child growth failure 2.6 (1.4 to 3.5) -68.6 (-76.8 to -60.4) ||-70.3 (-78.0 to -62.5
{11 Occupationalinjuries ~ 118(16t019)  |[-245(-30.5t0-18.9) |-43.1(-47.7 to -38.9) |
412 Diet high in sodium 1.7 (0.4 10 3.7) 1319 (6.11050.3)  ||-24.3 (-38.4 t0 -13.5) |
A3 Dietlowinfruts |16 (06t025  1220(135t033.4) |-26.3(-31.3t0-20.2) |
414 Diet low in whole grains 1.6 (0.7 to 2.4) 32.1(24.11040.7) ||-21.4 (-25.7t0-16.2) |
{15 Unsafe watersource 1.4 (0.7t02.0) _ ||-60.1 (-68.0to -51.3) ||-66.0 (-72.8 to -58.3) |
416 Lead exposure |1 .3 (-0.1t0 2.6) 28.5 (7.7 to 45.0) ||-23.8 (-29.8 t0 -16.3)
MN7Druguse  112(11t013)  |[275(200t035.0) |-7.4(-128t0-2.1)
118 Secondhand smoke [1.1 (0.6 t0 1.7) -12.9 (-20.5t0-1.6) ||-41.7 (-46.3t0 -35.7) |
f19Unsafesanitaton |11 (08t015)  |[-63.6 (-70.5t0-55.5) ||-68.9 (-74.8t0 -61.7) |
20 Unsafe sex [1.0 (0.9 t0 1.1) -38.0 (-47.5 t0 -22.6) ||-54.1 (-60.8 to -43.2) |
421 Low temperature 09(0.7t010)  |222(8.4t039.7) |-35.3(-41.4t0-28.3) |
{22 No access to handwashing facility 0.8 (-0.2t0 1.8) -59.4 (-69.2 t0 -50.7) ||-64.7 (-73.4 to -56.7)
123 Diet low in vegetables [0.7 (0.4 to 1.0) 18.0 (8910 32.2)  |[-30.6 (-35.8 to -23.5)
424 Diet low in omega-6 polyunsaturated fatty acids ||0.7 (-2.4t0 2.7 348 (22.8t0 43.4 |-19.1 (-24.9 t0 -13.1) |

425 Diet low in nuts and seeds ||0.7 (0.2 to 1.1) ||1 2.1 (3.9 to 20.9) ||-32.1 (-37.0 to -27.0) |




Global prevalence
)+ Differing between definitions
Around 10% to 16% in the elderly
Higher among patient groups
18% in diabetes to 66% in unresectable esophageal cancer

=
-

@ & Risk factor
o4 Consequence

Lifestyle factor

Obesity, in particular visceral fat Among patients

Physical inactivity T Short- and long-term mortality
Malnutrition o) T Overall and severe complications
Cigarette smoking » T Postoperative infection

Extreme sleep duration

Health status Sa rcopenia

Diabetes and its complications Among non-patients

Osteoparosis T Mortality

Heart disease 1 Cognitive impairment

Cognitive impairment 1> Osteoporosis, falls, and fracture

Respiratory disease N T Functional decline

Depression and anorexia T Hospitalization rate

Parkinson’s disease % Future directions T Metabolic syndrome and diabetes

T Nonalcoholic liver disease

Biomarkers Multi-omics study T Liver fibro?is

Inflammatory markers T Hypertension

. o High-quality cohort study A Dapiesslon
BIO_Od fatt\{ acids and vitamin D Mendelian randomization study i b
Adiponectin T Dysphagia

. Therapeutic development
Pulse wave velocity

Gut microbiota

T Prolonged hospitalization
J Survival rate

Fig. 3. Summary of risk factors and consequences of sarcopenia.

Metabolism 144 (2023) 155533



GBD

Early life
nutritional
deprivation in
Africa and
Asia where
boys receive
better
nourishment
than girls

change change
number age-standardised rate
Percent DALYs of DALYs of DALYs
FEMALES Leadingrisks 2021 2021 2000-2021 2000-2021

.1 High systolic blood pressure 7.6 (6.1t0 8.9) |28.4 (19.2t0 37.1)  |-27.8 (-33.110 -22.9) |
12 Particulate matter pollution 117.5 (6.1 to 8.8) |-20.1 (-29.4to -7.5) | -44.0 (-49.9 to -36.1) |
/3 High fasting plasma glucose 5.5 (4.810 6.2) 186.5(77.4t096.0) 7.8 (2.5t0 13.6) |
14 Low birth weight and short gestation 115.1 (4.4 to 5.8) ||-32.5 (-40.8 to -23.1) ||-33.5 (-41.6to -24.1) |
5 High body-mass index 5.1 (2.1t0 7.8) 193.2 (82.81t0 103.5) 13.7 (7.4t020.2)
/6 Kidney dysfunction 2.9 (2.6 to 3.3) 1145.7 (37.0t0 54.9)  -14.8(-199t0-9.3)
/7 High LDL cholesterol 2.6 (1.51t03.7) 123.1(15.21030.6)  -29.2 (-33.6 to -24.8) |
{8 Child growth failure 12.6 (1.4 to 3.6) ||-71.0 (-78.9 to -64.1) ||-72.8 (-80.2 to -66.1
fOUnsafesex.  |22(20t024)  ][-33.3(43210-188) |[-51.5(58.110-41.8) |
'[12 Unsafe water source 1.5 (0.7 t0 2.2) ||-60.2 (-69.1 to -52.4) -66.8 (-73.7 to -60.3) |
A13 Diet low in fruits |1.4 (0.6 to 2.1) ||23.3(13.71039.8)  ||-27.1 (-32.7 t0 -18.3) |
\116 Unsafe sanitation | 1.1 (0.8 to 1.5) ||-64.1 (-71.7 to -56.9) ||-69.8 (-75.8 to -63.3) |

17 Diet high in sodium |[1.1 (0.2 t0 2.7) 20.2 (-15.0t0 35.8) ||-31.6 (-51.0t0 -22.9) |

18 Lead exposure 111.0 (-0.0to 2.1) 29.2 (2.2 to 42.0) |-24.0 (-30.4 to -17.0) |
<19 Low temperature |l0.9 (0.8 to 1.0) -1.8 (-13.0t09.7)  |-44.1 (-49.4 to -38.7) |
420 High alcohol use 110.8 (0.7 to 1.0) 14.9 (-2.1 to 12.5) |-32.3 (-36.8 to -27.3) |

21 No access to handwashing facility |10.8 (-0.2t0 1.8) -61.6 (-70.4 to -52.5) |-66.9 (-74.4 to -58.7)

22 Low physical activity 0.7 (0.3t0 1.1) 61.3(47.6t077.6) |-9.0(-17.0t0 1.1)
423 Diet low in vegetables (0.7 (0.4 to 1.0) 26.8 (16.310 42.0) ||-26.1 (-32.4 to -17.6)
24 Low bone mineral density 0.7 (0.6 to 0.8) 61.5(55.5t068.0) -9.6(-129t0-6.2) |

125 Drug use |[0.7 (0.6 to 0.8) |[39.5 (29.5t0 49.2) |[2.1 (-5.1 to 9.4)




Men and women, with normal BMI, are shaped differently
with men showing an upper body distribution of fat
(visceral fat), while women mainly a lower body distribution
(subcutaneous fat). This difference in fat depot
distribution is of particular interest from a clinical point

of view since obesity-linked metabolic diseases such as
T2D, metabolic syndrome, CVD, and cancer as well,
associate mainly with the “android” distribution of fat

over the

last decades, the prevalence of abdominal obesity as
well as that of the associated metabolic syndrome have
increased more in women than in men



