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Much has been written over the ages 
about the benefits of physical activity…

Marcus Tullius Cicero  (106-65 BC):  “It is exercise alone that 
supports the spirits, and keeps the mind in vigor”



Much has been written over the ages 
about the benefits of physical activity…

John Adams (1760-1829): “Exercise invigorates, and enlivens 
all the faculties of body and of mind . . . It spreads a gladness 
and satisfaction over our minds and qualifies us for every sort 
of business, and every sort of pleasure”

“Le vecchie menti sono come i vecchi cavalli; le devi tenere in 
esercizio se vuoi che siano sempre pronte a lavorare.” 



Much has been written over the ages 
about the benefits of physical activity…

Mark Twain (1835-1910): “I take my only exercise acting as 
Pallbearer at the funerals of my friends who exercise 
regularly”



Much has been written over the ages 
about the benefits of physical activity…

Henry Ford (1863-1947): “Exercise is bunk. If  you are healthy, 
you don’t need it, and if you are sick, you shouldn’t take it”



DIMENSIONE DEL PROBLEMA



The 22 leading diagnoses for direct health expenditures, United States, 2010 (in billions of 

dollars). 

Alan S. Go et al. Circulation. 2014;129:e28-e292

Copyright © American Heart Association, Inc. All rights reserved.
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Table 3. Prevalence and number of subjects with cognitive impairment without 

dementia, using different definitions, by age class and gender 

 

Diagnosis 

Age (years) 

65-69 70-74 75-79 80-84 Total  

N. % N. % N. % N. % N. % 

Men           

           

AACD 31 7.1 39 9.5 46 11.2 40 12.9 156 10.0 

AACD-3* 72 16.6 75 18.3 83 20.1 57 18.4 287 18.3 

ND-N** 89 20.5 62 15.2 72 17.5 41 13.3 264 16.9 

SCC-NI*** 9 2.1 5 1.2 10 2.4 5 1.6 29 1.9 

           

Women           

           

AACD 23 5.7 29 8.0 38 10.3 28 9.9 118 8.3 

AACD-3* 58 14.4 70 19.2 87 23.6 59 20.8 274 19.3 

ND-N** 80 19.9 65 17.9 54 14.6 45 15.8 244 17.2 

SCC-NI*** 3 0.7 5 1.4 5 1.4 2 0.7 15 1.1 
*Individuals with cognitive impairment without dementia fulfilling only 3 of the 5 AACD criteria. 

**Individuals with documented neuropsychological deficits but otherwise with normal cognitive function. 

***Individuals with subjective cognitive complaints without neuropsychological impairments. 

Prevalence of cognitive impairment without dementia by different diagnostic criteria in 
an Italian older population: The Italian PRoject on the Epidemiology of Alzheimer's 
disease (I.PR.E.A.).

Scafato E et al. Aging Clin Exp Res 2010
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Le previsioni epidemiologiche

Età – Deficit Cognitivo

• Ad oggi si stima che 1 ultra-65 enne su 3 ha

disturbi della sfera cognitiva.

• L’aumento della quota di ultra-85enni potrebbe

modificare questo rapporto ad 1:2 visto

l’aumento di questa fascia di popolazione.
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Epidemiologia

North America
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Africa 
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1.0 million

Western Europe

4.9 million

India & South Asia 

1.8 million

Western Pacific

1.5 million

Latin America

1.8 million

2001 Total in all WHO regions: 24.3 million

Eastern Europe

2.8 million

China* 

6.0 million

* & Developing Western Pacific Region. From Ferri et al, Lancet 2005;366:2112–2117. 

0 2 4 6 8 10 12

C hina*

W  Europe

N  A merica

E Europe

Lat in A merica

Ind ia & S A sia

W  Pacif ic

N  A f r ica & M idd le East

A f r ica



21

North America
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North America

9.2 million
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1.6 million
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Età Maschi Femmine Totale

65-69 4,1 3,8 4,0

70-74 5,8 9,9 7,7

75-79 13,7 21,6 17,4

80-84 32,1 27,3 29,9

Totale 10,3 13,3 11,9

(9,9-13,9)

Questi dati di incidenza comportano una stima di circa 
96.000 nuovi casi di demenza ogni anno nella popolazione 
anziana italiana. 

ILSA - CNR
[Italian Longitudinal Study on Aging]

Incidenza della demenza



Comorbidity of 10 common conditions

Guthrie B et al. BMJ 2012;345:bmj.e6341



Stone JG, Casadesus G, Gustaw-Rothenberg K, et al. Frontiers in Alzheimer’s disease therapeutics.

Ther Adv Chronic Dis 2011; 2 (1): 9-23

Pharmacological treatment of AD

Preventative

Disease-

modifying



↑ Aβ clearance (immunotherapy)

↓ Aβ aggregation

↓ Aβ 

production

↓ tau aggregation/phosphorylation

Cholinergics 

Others

Drug development in AD

Mangialasche F Lancet Neurol 2010; 9: 702-16



Langa KM JAMA 312: 2551-2561, 2014

The Diagnosis and Management of  Mild Cognitive Impairment

A Clinical Review

No medications have proven effective for MCI; treatments and

interventions should be aimed at reducing cardiovascular risk factors

and prevention of stroke. Aerobic exercise, mental activity, and

social engagement may help decrease risk of cognitive decline.





Risk factors for dementia and Alzheimer's disease 

across the lifespan

Sindi et al. F1000Prime Rep. 2015;7:50.



J Am Board Fam Med 2012; 25:350-366



At risk for cognitive impairment and dementia Cognitive impairment and dementia

STAGE A

‘Brain at risk’
At risk for dementia,

no structural  changes/ 

symptoms

STAGE B
Structural brain 

disease, no 

symptoms

STAGE C
Structural 

brain disease 

With symptoms

STAGE D
Fully 

manifest 

dementia

MANAGEMENT
Treat:

• Hypertension

• Lipid disorders

• Vascular disease

• Diabetes

• Metabolic syndrome

• Other risk factors?

Encourage:

• Regular exercise

• Smoking cessation

MANAGEMENT
All stage A measures and

• Screening for cognitive impairment

• Common standards for describing 

early stages of cognitive impairment?

• Prevention/treatment of manifest strokes

• Identifying subclinical strokes?

• Identifying AD before it becomes dementia?

• Clinical trials for disease-modifying drugs?

MANAGEMENT
• Secondary 

stroke prevention

• Control of 

vascular factors

• AD drugs

• Patient care

• Family support

Kivipelto and Solomon, Neurology 2009

Therapeutic options for AD



Brian Training and Cognitive Impairment 



Brain Test Britain

the largest ever study into computer-based brain training



 67,186 people (7 Sept to 25 November 2009)

 57.6% of Brain Test Britain participants were women

 Participants had generally reached a high level of education, 

The average age of people signing up to take part was 43

 Older trainers were more likely to complete more training 

sessions than younger trainers

Brain Test Britain – partecipants



Reasoning brain training



Non-reasoning brain training



Brain Test Britain is the largest ever study into 

computer-based brain training





Cognitive activities and risk of cognitive decline

Evid Rep Technol Assess (Full Rep). 2010;(193):1-727.



Recommendations for Future Trials Investigating the 

Effectiveness of Interactive Computer Games (ICGs)

Bleakley et al J Appl 
Gerontolo 2015; 34(3)
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Physical Activity and Cognitive Impairment 



Physical activity level and future risk of mild cognitive impairment

or dementia: a critically appraised topic.

Objective measurement confirms that greater levels of physical activity 

are associated with decreased risk of a future diagnosis of MCI or AD. 

Further studies are needed to confirm the temporal association of 

exercise and future cognitive health and understand the relevant 

underlying biological mechanisms.

Schlosser Covell GE Neurologist 19: 89-91, 2015





Forest plot of studies investigating a low-to-moderate 
level of physical activity

Sofi et al. J Intern Med  2011;  269: 107-117



Association of physical
activity and different
components of healthy
ageing over 8 years follow-
up

Hamer M, et al. Br J Sports Med 
2014;48:239–243



Association of physical
activity and different
components of healthy
ageing over 8 years follow-
up

Hamer M, et al. Br J Sports Med 
2014;48:239–243



functional near-
infrared

spectroscopy probes

Hyodo et al.  Neurobiology of Aging 2012;33:2621-32



Barber et al. 
Age and Ageing 2011; 0: 1–4



Barber et al. 
Age and Ageing 2011; 0: 1–4







Conclusions: an 8-week

training period was able to

increase antioxidant

defenses by SIRT1 activity.





EXERCISE IN THE PREVENTION OF DEMENTIA 
(EPD)

>60 anni

disturbo soggettivo della memoria

>/=24  MMSE



STUDIO EPD

GRUPPO SPERIMENTALE GRUPPO CONTROLLO

FOLLOW UP A 6 – 12 – 24 MESI



STUDIO EP
RECLUTAMENTO DEL CAMPIONE

Valutare se l’attività delle sirtuine condizionasse 
la risposta cognitiva all’esercizio

1030
235



ANALISI DI REGRESSIONE LINEARE
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Finnish Geriatric Intervention Study to Prevent Cognitive 

Impairment and Disability (FINGER)

Ngandu T Lancet 385: 2255-63, 2015



Ngandu T Lancet 385: 2255-63, 2015

diet, exercise, 

cognitive 

training,

vascular risk

monitoring

*



Ngandu T Lancet 385: 2255-63, 2015

…..a multidomain

intervention could 

improve or maintain 

cognitive functioning in 

at-risk elderly people from 

the general population.



Characteristics of selected RCTs for prevention of cognitive 

impairment, dementia and Alzheimer's disease based on 

multidomain interventions

Sindi et al. F1000Prime Rep. 2015;7:50.



Huckansa M Neuropsychol Rev. 23: 63-80, 2013





LAVORARE FINO A TARDI ALLONTANA IL 
RISCHIO DI ALZHEIMER

Ogni anno di lavoro in più ritarda di sei settimane 
l’inizio della vecchiaia

Mantenere il cervello attivo lavorando fino a tardi e' un modo efficace per tenere lontano e ritardare
l'Alzheimer. A sostenerlo e' uno studio dell'istituto di psichiatrica del King's college di Londra, pubblicato
sull'International Journal of Geriatric Psychiatry'. In particolare si stima che ogni anno in piu' di lavoro
corrisponda a sei settimane di ritardo dell'inizio della vecchiaia. Alla conclusione i ricercatori vi sono giunti
dopo aver analizzato i dati di 1.320 pazienti malati di demenza, di cui 382 uomini. Cosi' hanno scoperto che per
gli uomini continuare a lavorare fino a tardi aiuta a mantenere il cervello abbastanza attivo e di ritardare la
demenza, causata dalla perdita di cellule nel cervello. Secondo gli esperti un modo per accumulare il maggior
numero possibile di connessioni cellulari e' quello di mantenersi mentalmente attivi nella vita. In questo senso
una buona educazione intellettuale e scolastica puo' aiutare a mantenere la cosiddetta “riserva cognitiva” come
anche la stimolazione intellettiva continuata in tarda eta'. Si e' visto infatti che le persone andate in
pensionetardi hanno sviluppato l'Alzheimer successivamente rispetto a quelle che hanno lasciato il lavoro
prima.


