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Nontikec Aettoupyiec kot Tpltn nAtkio

TRAJECTORIES OF AGE-RELATED COGNITIVE CHANGE
A Race Against Time
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Avola kat Nonon: MpoAnyn, Atayvwon Kot AVTLULETWITLON https://www.brain.northwestern.edu/about/_news-
articles/20210311-aging.html
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Nontiko AmobBepa

Clinical, Pathological, and

: . _ * H peon nAkio twv 137 atopwv ntav
Neurochemical Changes in Dementia: 85,4 ypovLa
A Subgroup with Preserved Mental Status ’
and Numerous Neocortical Plaques e 111 ATav Yuvaikeg, 26 avopeg
Robert Katzman, MD,* Roberst Terry, MD,* Richard DeTeresa, BS,* Theodore Brown, PhD,T
Peter Davies, PhD,+§ Paula Fuld, PhD,! Xiong Renbing, MA.1 and Arthur Peck, MD' Y

H peon ekmaibevon nrav 9 xpovia

- 7
Postmortem examination was performed on 137 residents (average age 85.5 years) of a skilled nursing facility whose 0 TO 0 XOAE LO

mental status, memory, and functional status had been evaluated during life. Seventy-eight percent were demented

using conservative criteria; 55% had characteristic Alzheimer’s disease. Choline acetyltransferase and somatostatin

were significantly reduced in the brains of patients with Alzheimer’s disease as compared with age-matched nursing ’ i 0

home control subjects, although the degree of the reduction was less severe than found in subjects less than 80 years of Ag A v n r] n n q 6 r] q
age. Ten subjects whose functional and cognitive performance was in the upper quintile of the nursing home residents, l'O O 0 V O -[ l K E n l' O 0 Ka l-
as good as or better than the performance of the upper quintile of residents without brain pathology (control subjects), 7 ’

showed the pathological features of mild Alzheimer's disease, with many neocortical plaques. Plague counts were 809% e r] u p r] q A’ pv r] q
of those of demented patients with Alzheimer’s disease. Choline acetyltransferase and somatostatin levels were inter- Ka’ E l'v E l'TO U lKOT Ta'
mediate berween controls and demented patients with Alzheimer’s disease. The unexpected findings in these subjects

were higher brain weights and greater number of neurons (> 90 pum’ in a cross-sectional area in cerebral cortex) as ’ ’ ’ ’

compared to age-matched nursing home concrol subjects. These people may have had incipient Alzheimer's disease but A u u n X p C

escaped loss of large neurons, or alternatively, started with larger brains and more large neurons and thus might be TO a E w l' avo l'a

said to have had a greater reserve,

Karzman R, Terry R, DeTeresa R, Brown T, Davies P, Fuld P, Renbing X, Peck A. Clinical, pathological,
and neurochemical changes in dementia: a subgroup with preserved mental starus and
numerous neocortical plaques. Ann Neurol 1988;23:138-144

MeA€tn eykedbaAwyv peta Bavatov



Nontiko AmobBepa

Table 1. Clintcal and Pathological Diagnoses

SDAT Pachology No SDAT Pathology
Pathological Pathological
Diagnosis n Diagnosis n
CLINICALLY NONDEMENTED
Group A Group B
SDAT only 5 No brain lesions 10
Group A’ Group B’
SDAT + Park 2 Parlk 1
SDAT + Vasc 3 Vasc 2
SDAT + Other 0 Other G
Total 10 Toral 19
CLINICALLY DEMENTED
Group C Group D
SDAT only 51 No brain lesions 12
Group C' Group D'
SDAT + Park 4 Park )]
SDAT + Vasc 8 Vasc 8
SDAT + Other 13 Other 7
Total 76 Total 32

SDAT = senile dementa of the Alzheimer type; Park = Parkin-
son's disease;, Vase = vascular disease.

Group A brains: peyaAutepo Bapoc oe
OXEON HUE TOUC EYKEPAAOUC TWV UTIOAOLTTIWV
opadwv

BAaBec tumou Alzheimer: C>A>B

Subjects with preserved mental status but
definite histological changes of the
Altheimer type.

These nondemented subjects with
Alzheimer changes were functionally and
cognitively as intact as those in the control
group, the nondemented subjects who
were free of histological markers of brain
pathology.

These people might have started with a larger brain and more large neurons and thus
might be said to have had a greater reserve.




Nontiko AmobBepa

e Y& pla TTPOOTITIKN HLEAETN, EpeuvNnTEC Bprkav OTL 10 YUVOLKEC CUUUETEXOUOEC OTN LEAETN,
gevw £lxav puoLoAoylkni vontikn Asttoupyia, mopaAAnAa ixav veupomaboAoyLka
gUPNUOTA TUTILKA TIPOXWPNUEVNCS VOoou Alzheimer

e OL gpeEVVNTEC AOLTTOV UTIEBECAV OTL AUTEC OL YUVOLKEC OeV edAvIoaV KALVIKA Tn VOCO
AOYW TOU HEYOAUTEPOU OYKOU EYKEPAAOU, KATL TTOU loWC HmopoUoe va avtlotaduiost
Vv utapén BAaBwv

e Kot AAAEC LEAETEG YOV TTAPOUOLO OTTOTEAECHLATO. .

* O 0po¢ eykedpaAko amoBepua (brain reserve) dnuiovpyndnke yla va e€nynoet ta
TOPOTTAVW EVPAUOTO: O OYKOC TOU EYKEPAAOU Kal 0 aplOUOC TwV CUVAYPEWV UTTOPEL va

e&nyel TIc dSladpopEC MOV MAPATNPOUVTAL AVAUESO OTNV KALVLKN ELKOVOL KOL TNV
geykedaAlkn taBoAoyio KATTIOLWV OTOUWV



Nontiko AmobBepa

What is reserve?

Brain Damage » Outcome

Reserve may explain the disjunction between the degree of
brain damage and the clinical manifestation of that damage.

To anobepa amoteAel pia
BewpPNTLKN ETILOTNOVLKI)
KOTOLOKEU N TIOU TILoTEVETAL OTL
StapeocoAoBel kot puBuileL TN
oxeon petaéL tov Babuou TG
geykedaAlknc maBoAoylac kol Tng
KALVIKAC Ekppaonc tng taboAoyiac.

Larger brains can sustain more insult before clinical deficit
emerges, because sufficient neural substrate remains to

support normal function.



[MaBntiko Nontiko ArtoBepa n EykepaAiko AmtoBepa (Brain

Reserve)

Passive, threshold model of reserve

Brain Reserve Capacity

Patient 1

Patient 2

Functional

" Impairment
Cutoff

Satz, Neuropsychology 1003

AvUo Sladopetikol aoBeveic

O aoBevnc 1 €xel peyaAUuTtePO OYKO
gYKEPAAOU KOLL TIEPLOCOTEPEC CUVAELC

Kat ot 600 €xouv akplBwc tnv da BAASN

O acBevnc 1 €xeL koA AsLTouPYLKOTNTA, N
BAABN Sev TOV €XEL KAVEL VO TIECEL K KATW»
Qo TO OPLO TNE AELTOUPYLKAG EKTTTWONG

O aoBevnC 2 €XEL TTECEL KATW ATTO TO OPLO TNG

«UCLOAOYLKNG» AELTOUPYLKOTNTOG



Evepyntiko NonTiko AmoBepa

EKTOG amo to eykeDaALKO anmobOepa, undpxouv
MAPAYOVTEG OXETIKOL UE TOV TPOTIO {WHG oL Cognitive reserve: an “active” model of reserve
omoloL cuvelopEPouV 0T KN KAWVLKN Epdavion

TNC oBoAoyiag VR

AvUo atopa pe akpLBwc tov ibLo oyko N
Lesion I'
|
. {  Functional
| Impairment
Cutoff

geykepaiouv

Kat ot Vo €xouv ptaoel oTto onUeio TNG

Brain Reserve Capacity

AELTOUPYLKNG EKTTTWONG

Ouwc o acBevnc 1 edtaoce o€ AUTO TO CNUELO

7 7 7 ] B) 7 B 1 Patient 1 Patient 2
Stern, JINS 2002

acBevn 2
Cognitive Reserve refers to the ability to make flexible and

efficient use of cognitive networks when performing tasks
in the presence of brain pathology



Nontiko AltoBepua

Nontiko AnoOepa
* YyYnAotepo katwddAL yia KAWVIKA EkdNAwon vooou
(uEyeBoc eykedalou, aplBuoc veupwvwy, cuvaPewv KAn)
Nontiko AnoOspa
* Mo amodotikn xprion NénN UPLOTAUEVWY VEUPWVLIKWV SIKTUWV
* Mo amodotikA otpatoAoynon / xprion EVAAAOKTIKWY VEUPWVLIKWVY SLKTU WV

(ibLog aplBuoc veupwvwy, cuvaPewv aAAd opyavwuevol /
XPNOLUOTIOLOU LEVOL UE TTLO AELTOUPYLKO - A0S OTLKO TPOTIO)

Still, both brain reserve and Cognitive Reserve can make independent
contributions to understanding individual differences in clinical
resilience to brain pathology.



Nontiko AltoBepua

WHEN AD PATHOLOGY IS MILD, INDIVIDUALS WITH LOWER LEVELS OF RESERVE MIGHT ALREADY APPEAR TO BE

CLINICALLY DEMEMNTED, WHILE THOSE WITH HIGHER RESERVE MIGHT APPEAR CLINICALLY NORMAL. AT HIGHER
LEVELS OF PATHOLOGY, BOTH GROUPS MIGHT APPEAR TO BE CLINICALLY DEMENTED.

E Stern, Y. (2012). Cagnitive reserve in ageing and Alzheimer's disease.
= Lancet Neurology, 11(11), 1006-1012. http://doi.org/10.1016/51474-
= 4422(12)70191-6
=
= 2
— wy
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Nontwko AmoBepa

> Nontiko AntoBsua

* MoAAol avBpwrol, mapa TLg

> 20-25% TeBVEWTWVY TWV OTTOLWV oL eyKEDAAOL evamnoBeoelg BAaBwv TUTTOU
TMANPOUV VEUPOTIAOOAOAVATOULKA KPLTrpLal AXtoxalpep otov eykedpaio touc [OnA.
AXTOXOULEP ATAV VONTIKA UYLELC KATA TN OLLUAOELOEC] TTAPOAUEVOUV VONTLKA
SLApKeLa TNC {WHC TOUC vyleic (bnAhadn xwpeic avoia)

» OpLOUOC: EVOOYEVELC LKAVOTNTEC N ETUKTNTEC
geumnelpiec wncg rtov divouv tn duvatotnta
KALVIKAC aVTLpPOTNONC EYKEPAALKWV
naBoAoyoovatoulkwyv BAaBwv, ETOL WOTE va
eniPpaduvetal — avaBAAAeTal N KAWLKN
ekdNAwon tng vooou




[Tapayovtec mou emnpealouV TO VONTLKO amoBepa

Nontiko mnAiko

Eknaidevon

EmayyeApua

YUUMETOXN 0 6pAOTNPLOTNTEC (CWUATIKEC, TIVEUOATLIKEC, KOWWVLKEC)



[Tapayovtec mou emnpealouV TO VONTLKO amoBepa

Article
April 6, 1994

Influence of Education and Occupation on the
Incidence of Alzheimer's Disease

Yaakov Stern, PhD; Barry Gurland, MD; Thomas K. Tatemichi, MD; et al

% Author Affiliations
JAMA. 1994;271(13):1004-1010. doi:10.1001/jama.1994.03510370056032

Objective.—Several cross-sectional studies have found an association between
Alzheimer's disease (AD) and limited educational experience. It has been difficult
to establish whether educational experience is a risk factor for AD because edu-
cational attainment can influence performance on diagnostic tests. This study was
designed to determine whether limited educational level and occupational attain-
ment are risk factors for incident dementia.

Design.—Cohort incidence study.

Setting.—General community.

Participants.—A total of 593 nondemented individuals aged 60 years or older
who were listed in a registry of individuals at risk for dementia in North Manhattan,
NY, were identified and followed up.

Interventions.—We reexamined subjects 1 to 4 years later with the identical
standardized neurological and neuropsychological measures.

Main Outcome Measure.—incident dementia.

Results.—We used Cox proportional hazards models, adjusting for age and
gender, to estimate the relative risk (RR) of incident dementia associated with low
educational and occupational attainment. Of the 593 subjects, 106 became
demented; all but five of these met research criteria for AD. The risk of dementia
was increased in subjects with either low education (RR, 2.02; 95% confidence in-
terval [Cl], 1.33 to 3.06) or low lifetime occupational attainment (RR, 2.25; 95% Cl,
1.32 to 3.84). Risk was greatest for subjects with both low education and low life-
time occupational attainment (RR, 2.87; 95% CI, 1.32 to 3.84).

Conclusions.—The data suggest that increased educational and occupational
attainment may reduce the risk of incident AD, either by decreasing ease of clinical
detection of AD or by imparting a reserve that delays the onset of clinical manifes-
tations.
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e Exnmaibevon

- High Reserve (Education)

-
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AD Neuropathology
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Published in final edited form as:
Neurology. 2001 December 26; 57(12): 2236-2242.

Influence of leisure activity on the incidence of Alzheimer’s
Disease

N. Scarmeas, MD, G. Levy, MD, M.-X. Tang, PhD, J. Manly, PhD, and Y. Stern, PhD
Cognitive Neuroscience Division of the Gertrude H. Sergievsky Center (Drs. Levy, Tang. Manly,
and Stern), the Department of Neurology (Drs. Scarmeas, Manly, and Stern) and Psychiatry (Dr.
Stern), the Taub Institute for Research in Alzheimer's Disease and the Aging Brain (Drs.
Scarmeas, Tang, and Stern), and the Division of Biostatistics (Dr. Tang) in the School of Public
Health, Columbia University College of Physicians and Surgeons, New York, NY.

Abstract
Objective—To determine whether leisure activities modify the risk for incident dementia.

Background—Although high educational and occupational attainments have been associated
with reduced risk of incident dementia, the relation between leisure activities and dementia risk
has not been adequately investigated.

Methods—A total of 1,772 nondemented individuals aged 65 years or older, living in northern
Manhattan, New York, were identified and followed longitudinally in a community-based cohort
incidence study. Subjects” leisure activities at baseline were assessed, annual examinations with
the same standardized neurologic and neuropsychological measures were performed for up to 7
years (mean 2.9 years), and incident dementia was assessed as the main outcome measure. Cox
proportional hazards models, adjusting for age, ethnic group, education, and occupation, were
used to estimate the relative risk (RR) of incident dementia associated with high leisure activities.

Results—Of the 1,772 subjects, 207 became demented. The risk of dementia was decreased in
subjects with high leisure activities (RR, 0.62; 95% CI 0.46 to 0.83). The association of high
leisure with decreased RR of incident dementia was present even when baseline cognitive
performance, health limitations interfering with desired leisure activities, cerebrovascular disease,
and depression were considered.

Conclusions—The data suggest that engagement in leisure activities may reduce the risk of
incident dementia, possibly by providing a reserve that delays the onset of clinical manifestations
of the discase.
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JUMHETOXN 0€ OPaOTNPLOTNTEG

Use it or loose it

Exet StatunwBel n Bewpla OtL N EAAEWP N KABNUEPLVWV EUTTELPLWV KOl SPAOTNPLOTATWY

Hrtopouv va odnynoouv otnv EAAeldn xpriong Kat tnv EmokoAovdn atpodia Twv vonTikwy
Stadkaolwyv Kot de€lotNTwy

AapBavovtac vtodn tnv WLaltepn MAACTIKOTNTA TWV VONTIKWY SUVOTOTATWY TWV
NAKLWUEVWY, Ba prmopovoe va mpoPAedBel OTL N okomipn e€dloknon TETolwv de€lotitwy Ba
Lrtopouoe va 0dnynoeL ToulaxLotov o€ otaBepn vontikn enidoon pe Tnv mapodo Tou XpOvou
N Ba umopouUoe aKOLN KOl VOL OVTLOTPEWPEL TNV EKTITWON TTIOU £PXETAL LLE TNV TTAPOSO TNG
nAkiacg.

Me aAAa Aoyla, Ba prmopouloe N KAONLEPLVN EUTTELPLA VO ETILOPACEL OTLC VONTLKEC LKAVOTNTEC
LLE TPOTIO AVAAOYO aUTOU TNG CWHATIKAC AOKNONG OTLC LUOOCKEAETLKEC KOl KOPOLOYYELOKEC
AELTOUPVYLEC;
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* JUMMETOXN O HPAOTNPLOTNTEC —

2 WUOTLKA AoKNoN

Relative Risk

Iso-Markku P, Kujala UM, Knittle K, Polet J, Vuoksimaa

E, Waller K. (2022). Physical activity as a protective 2000 .
factor for dementia and Alzheimer's disease: systematic P Vel By METSIHINUIES BAT Wk
review, meta-analysis and quality assessment of cohort

and case-control studies. Br J Sports Med.56(12):701-

709. doi: 10.1136/bjsports-2021-104981. Epub 2022

Mar 17. PMID: 35301183; PMCID: PMC9163715.
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* H €kBeon oe €va epmAouTtiopevo eplfariov (opllopevo we £vac cuvOUAOUOC TIEPLOCOTEPWV
EUKOLPLWV Yl EKHABNOoN Kol KOWwVLKN aAAnAentidpaon) mapayet OxtL povo eva tAn0o¢
SOULKWV KoL AELTOUPYLKWV 0AAQywV oToV eyKEDOAO aAAA Kal ETtNPeAleL To pUBUO YEVEDNC

VEWV VEUPWVWV OE EVAALKO KOl UTLEPAALKA TTELPOLLATOlWAL.

e O dLavonTika Kat KoWwVLKA TTAoUoLoG TPOoToc {wh ¢ Uopel (LEow ouvexouc epeBlopov) va
QUENOEL TN OUVOTTTLKNA TTIUKVOTNTA, YEYOVOC TO OTIOLO UIMOPEL va 0dnNynoEL oTNV
amodoTIKOTEPN AELTOoUpYLa TWV Un TtPOooBeBANUEVWVY VEUPWVWYV, OL OTtoloL TIBavwWCE va eival
o€ B€on va avtiotabpicouy tnv anmwAesla Asttoupyiac Twv tpooBeBAnNUEVWY Ao

rna®oAoyoavatoplkec BAABEeC eploxwyv eykedaAou.
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[TBavol Lnxaviopol cuoXETIONC VONTLKOU armoBepatoc e
PUBLLO VONTIKNC EKTTTWONC

* MeyaAUTEPOC OYKOC EYKEDAAOU =2 HEYAAUTEPOC OPLOUOC LYLWV CUVAYPEWV I
VEUPWVWYV 2 auénuevoc aplbpoc dtabgopwyv Kuttapwv/ocuvaewy, OTav Eva

TTOOOOTO TOUC eMnpeadletal oo pa toBoloykn dtadikaoia



[TBavol Lnxaviopol cuoXETIONC VONTLKOU armoBepatoc e
PUBLLO VONTIKNC EKTTTWONC

* 1610¢ aplbpoc ocuvaP ewv/veupwvwy, OUWCE TILO ETILITUXNUEVN CUVOTTTLK)
OUVOECLLOTNTA 1) TILO ATIOTEAECUOTLKA KUKAWUOTOL CUVOTTTLKAC OUVOECLOTNTOC OF
atopo pe uPnAotepo vontiko amoBepa. EnutAgov, unopel va mpokUEL TtLo
QTIOTEAECUATLKN XPion EVOAAAKTLKWY SLKTU WV eykepaAou (6nAadn, mio

QTTOTEAECLOLTLKI LKOVOTNTOL LETATOTILONC AELTOUPYLWY OE EVAAAXKTIKA KUKAWMOTAL).

* Atoua ue uYnAo vontiko arrodeua xpnoLULOTOLOUV TO UTTAPYOVTA VEUPWVIKO,
Okt TTLO ATTOSOTIKA. AUTO ONUOIVEL OTL LA TNV EKTEAECN ULOIC YVWOTIKNC
gpyaoiac anattouv Alyotepouc mopouc N Alyotepn evepyortoinon tou

EVKEQPAAOU.



[TBavol Lnxaviopol cuoXETIONC VONTLKOU armoBepatoc e
PUBLLO VONTIKNC EKTTTWONC

* MNowot eival oL tBavol pNXoVIoUoL LECW TWV OTtolWV oL EUTELplec {wNC UITOPEL va

ETUNPEAOCOUV TOV EYKEPAAO;
* MpwTtov, AUTO pTOpPEL va emnpeadleTal ano TNV e€aoknon

* H peyaAutepn e€dioknon tou eykepalov pmopel va odnynoetL o aAlayn HLac otkiAlog
UTTOKE(LEVWYV VEUPOBLOAOYLKWYV SLEPYAOLWY, OTIWE N EVIOXULLEVN XPOVLOL VEUPWVLKH
gvepyormoinon, n avénuevn nepupepelakn eykePaALKr) por AUATOC KoL 0 ALUENUEVOC
pnetafoAlopoc YAukolng kot oEuyovou, 1 akopn Kol LEcw TG VP NAOTEPNC LKOVOTNTOG

dnuloupyloc VEWV VEUPpWVWVY oTnV evAALKN {wN.



[TBavol Lnxaviopol cuoXETIONC VONTLKOU armoBepatoc e
PUBLLO VONTIKNC EKTTTWONC

* AgUTEPOV, OL eUTELpieC {WNC UTTOPEL VOl ETtNPEACOUV TOV EYKEDAAO HEOW SLODOPETLKAC

£kBeonc oe veupoTofivec.

o XapunAotepn eknaldeuorn), EMAYYEAUO LE UKPOTEPEC OLKOVOULKEC ATTOAXBEC =2 XaUNAOTEPN
KOLVWVLKOOLKOVOULKN KaTtaotaon =2 €k0son os meploocotepouC MePIPAANOVTLKOUC KLVOUVOUC
(omwc puToL), oe «KAKEC» ouvnBeLeg (OMwe N UTtEPBOALKA KATAVAAWGCN OLVOTIVEU LATOG,
XopunAn dpovtida vyeiog) 2 apxopevec veupoAoyLKES BAABEC =2 LELWUEVO OPLO YL TNV

KALVIKA ekONAwON NG Avolag



[TBavol Lnxaviopol cuoXETIONC VONTLKOU armoBepatoc e
PUBLLO VONTIKNC EKTTTWONC

* Tpitov, oL epmnelpiec Lwnc kat n Aettoupyia Touv eykedpAAov pUOpEL va v cuvoEovtal Apeca

* JUUPWVA PE AUTO TO LOVTEAO, OL EETA{OLLEVOL TTAPAYOVTEC UTTOPEL VAL LNV QVTIKOTOTTTPi{OUuV
TPOYUOATIKEG TEPLPAANOVTIKEG ETILPPOEC AAAA UITOpEL va eival armAwC SELKTEC EYYEVWV

LKOLVOTATWV (YEVETLKOL KoL avamtuéLlakol mapayovieg mpwipng (wng f cuvoéuaouoc aUTWV).

* OLEUPUTEC LKAVOTNTEC B pImopovoay LE TN OELPA TOouG va odnynoouv og upnAotepa

entimedo LopPWTIKOU Kall ETAYYEAUATIKOU ETLITESOU.

* MELWHEVEC EYYEVELC LKOVOTNTEC =2 ALYOTEPA XPOVLO EKTIOLOEVONC =2 XaAUNAOTEPQ
ETAYYEALLOTIKA ETUTEVYUATO =2 ULIKPOTEPN CUMLETOXN 0€ SpOOTNPLOTNTEC =2 XAUNAOTEPN

vonTtkn enidoon otnv Tpitn nAkia =2 auvénpévn mBavotTnTa AVoLoC



[TBavol Lnxaviopol cuoXETIONC VONTLKOU armoBepatoc e
PUBLLO VONTIKNC EKTTTWONC

* Mo mBavo ocevaplo: aAAnAemidpaon OAwV TwWV MOPATIAVW



2KEWPELC yLa TNV KALWVLIKN TIpaén

* NeupouxoAoyLKEC AELOAOYIOELC

* KAwikEC SOKLUEC PapUAKWY (OUAOEC ATOUWY HE TIOPOOLES PAAPEG, AAAA KOl LLE TIOLPOLLOLO

VONTLKO amoBepa)



Cognitive Reserve Index

https://www.cognitivereserveindex.org/choice.php

CRI-Exroiosuon

Trohoyviote ta £tn exnaideuorne pe 1Badud/étoc xar v o £11) mou Sev ohoxdnoaydnxoy 0.5/ Baduolc avd £toc. Troloviots
I= & ¥ f; Ik i €
0.5 Baduote/Gunvo yia xdde exnudeutxd npdypapp

£t

1. 'Exrn exnaideuong (ouunepthapBavougvng mibavrg egebixevorg)

2. Exnoudeutind npoypdupoata (tourdytotov 6 unva) .




Cognitive Reserve Index

CRI-Eroryyeiuotinn eunsiolo

Tupnmhnp®oTe T €17 spyacias otpoyyulonowvtas oty enopevr 5 etlee H ernoyyehpotien epnepla Suupelita o 5 eninsba
avdhoya pe Ty anatolpevr sudlvn ko to vorTiks fpvo. Dupnhnptote to £17) Epyaolas of Oha to enayyvElpata nou eSaokni-
nxov oTov Epyactaxd Plo.

£11)

1. Avedixeutog gpydtrng, aypdTrg, XNTOUREOS, XAUUASLER, AUTOXIVNTIO TS,
_____ pneveds aut/ Ty, UBpauhixbs, TAEXTEOROY O, TIASPOVITHAE i
2. Teyvitng, eZebixeupévog epydng, amhog undhinhog, eurogoiindiiniog, oeyp,

VOOOXOUOS, CTRUTIWTINGS, XOUUWTHC, EUTOPLXOS AVTITPOCWTOL Do
3. 'Eumopog, avdTtepog UndAhniog, xhnende, ueoitng,

HoUaLHOS, TVEUPOTIXG pyalduevog Do
4. Awviuvtiné otéheyog upnc etonpelag, emiyetpruatiog, ylatpeog,

BNy OpOg, TOAITIXGS UTaVIXGS, EXTDEUTINGS, Yuyordyog S
5. Aweuvluvtiné otéheyog peydhng etonpelog, xodnyntig

movemo thulou, moltixdg, BixaoTrc N
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CRI-EXedepoc ypdvoc

Trohovlote ta £tn yia dpuctrplotrtes pe Oudpxela touldylotov 2 £1n xow povo ov 1 cuyvotrTa Elval Tou ernimebou
ouyvé/ndvte.  ApsotnoldTtnTes nou ot Budpxely twv ypovey dalov ocuyvotnta umohoyilovto pe Bdon thv udmhoTepns

suyvotntus xatnyople. Ta €11 otpoyyuhonowdvia oty exopevr TevtasTio.

1. Apaoctrnpelotnteg pe efoopadiaioe cuYVOTT TR

2 1) huydrepec 3 7| neploodieped
popes /Boopdba popts /Boopdba €11

1. Avdryvewor) egnuepldny/ Teplodixy : O Hové/ondwa © O Suyvé/rdvia

4. Xoum (onop, xuvhyt, Yopog, : o : o
P : : O Move/ ondvia : Buyvd/ mava
YOOTLY, X.AT.) : T

5. Xphon VEWV TEYVOAOYLGV © OTlow/ondwa D O Nuyvd/mdve
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2. Apaoctnplétnteg pe pnviala cuyvotnTa

2 1) yoreges 3 1 nEplooOTERES
popéc, ufva popEs v g
1. Kowwvixr| (oY) (Seinva ue olhoug, o : o
N . O More / ordvie C O Buyvd)/ mévta
ANEOYES, K.ATL) '
2. Kwnuatoypdgog/déatpo O To<é/ ondwia O Tuyvéy/ rdvra
3. Tpouwnd, xnroupwuer|, Badbio, o o
ThEELLO )‘;‘\-""TIJ.O{ 2 AT ' O Mot/ ondwa O Tuyva/ mévra
AN b PR w1 N AN I
4. Dpovtito sty / ALeUEVEY O To<é/ ondwia O Suyvé,/mdvea
5. Ederovtioudg O Moté /ondve O Suyvd,/ mévtal
6. Mouowd dpyoavo, Ceypapuxn, o : o
IR O Toté / omdw D O Buyva/névea
oUYYPAPT, X.AT. :
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3. Apaoctnpldtnteg pe eTHOL CLUYVOTHTA

29 };-LY,‘-:'_-SF'E: 39 .‘tEJ.;:-Lr.I?fré'—.EpE: )
opts [ ypovo pogeEs | povo £t
L Ocdpora, owvaulieg, ouvéBoier 1 Ollowé/oniva | OXupd/sivee ..
2. ToZibi (> 1pépo) O Moté/ondma = O Sugvd/advse
3. Avéyvwon Piffiiev O Hoté/ondwa O Suxvéd/mévte eee.

4. Apaoctneidotnteg e otadepr ocuyvoThIa

1. Avatpogr| moudiomy L O'Onp © ONa opriude ...
£t

2 K TS : iio g : YA

Z. hotoltxlol Cmdt : O Hote/ ondrwa o O Duyvéy/ mdveee L

3. Tpanelixéc cuvahhayec D O Mové/ondwa DO Supvd/mévie e
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LiuY, Lu G, Liu L, He Y, Gong W. Cognitive reserve over the life course
and risk of dementia: a systematic review and meta-analysis. Front
Aging Neurosci. 2024 Apr 12;16:1358992. doi:
10.3389/fnagi.2024.1358992. PMID: 38681665; PMCID:
PMC11047126.

Association of middle-life CR with risk of dementia in different proxie@r

Study
ID

Occupation

Yang (2023)
Hyun (2020)
Takasugi (2019)
Rusmaully (2017)
Dekhtyar (2016)
Dekhtyar (2015)
Kroeger (2008)

Subtotal (l-squared = 0.0%, p = 0.539)

Social network contact

Hwang (2023)

Sommerlad (2019)

Saczynski (2006)

Subtotal (l-squared = 0.0%, p = 0.985)

Overall (l-squared = 0.0%, p=0.812)

NOTE: Weights are from random effects analysis

HR (95% Cl)

0.59 (0.14, 0.97)
0.68 (0.43, 1.07)
0.93 (0.71, 1.22)
0.65 (0.39, 1.08)
1.01(0.77, 1.33)
0.97 (0.74, 1.28)
0.82 (0.59, 1.13)
0.89 (0.78, 1.01)

0.89 (0.61, 1.30)
0.92 (0.83, 1.02)
0.93 (0.52, 1.67)
0.92 (0.83, 1.01)

0.91 (0.84, 0.98)

%
Weight

0.65
294
8.34
236
818
814
579
36.40

427
57.53
1.80
63.60

100.00

1
14

ooy

7.14
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LiuY, Lu G, Liu L, He Y, Gong W. Cognitive reserve over the
life course and risk of dementia: a systematic review and
meta-analysis. Front Aging Neurosci. 2024 Apr
12;16:1358992. doi: 10.3389/fnagi.2024.1358992. PMID:
38681665; PMCID: PMC11047126.

Association of late-life CR with risk of dementia in different proxie‘

Study %
ID HR (95% CI) Weight
Cognitive activity ;
Tian (2022) - 0.63 (0.42,0.95) 298
Duffner (2022) — 0.58 (0.40,0.84) 3.48
Grande (2014) —— 0.89 (0.45,1.77) 1.18
Sorman (2014) . 0.96 (0.93,099) 17.71
Dartigues (2013) e 0.96 (0.82, 1.13) 10.18
Buchman (2012) S e - 0.73 (0.50, 1.05) 3.48
Hughes (2010) —— 0.86 (0.75,099) 11.45
Bal (2004) . 0.93 (0.89, 0.96) 17.47
Subtotal (l-squared = 55.4%, p = 0.028) O 0.91 (0.86,0.97) 67.94
I
Social connection :
Hwang (2023) e 0.85(0.51, 1.43) 1.99
Kallianpur (2023) —— 0.66 (0.48,0.90) 4.51
Duffner (2022) —— 0.68 (0.56, 0.82) 861
Nemoto (2017) e 0.75 (0.64, 0.88) 10.24
Buchman (2012) -— 0.57 (0.38,0.87) 2.90
Akbaraly (2009) - 0.70 (0.45, 1.09) 260
Saczynski (2006) N ; 0.43 (0.22,0.85) 1.21
Subtotal (l-squared = 0.0%, p = 0.619) < 0.70 (0.63,0.77) 3206
Overall (I-squared = 72.4%, p = 0.000) <ﬁ> 0.81(0.75,0.88) 100.00
NOTE: Weights are from random effects analysis E
I 1
22 1 455
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Low education Smoking Physical inactivity Depression Mid-life hypertension Diabetes Mid-life obesity Combined
10% Reduction 533,884 411842 380,022 325,198 166,434 80,740 66,552 1,146,082
25% Reduction 1,374,855 1,051,872 968,709 826,297 419,340 202,592 166,880 3,047,536

The number of Alzheimer's disease (AD) cases that could potentially be prevented through risk
factor reductions of 10% or 25% worldwide

3,000,000
2,000,000
1,000,000

10% Reduction
I ® 25% Reduction
0 4 - _ e c _. W y

No. AD Cases Prevented, Worldwide

Barnes, D E., & Yaffe, K. (2011). The Projected Impact of Risk Factor Reduction on Alzheimer's Disease Prevalence. Lancet Neurclogy, 10(9), 819-



NonTtiko amoBepa LeTa TNV Evapén TNC AvVOLaC

e Exnmaibevon

Scarmeas N, Albert SM, Manly JJ, Stern Y.
(2006). Education and rates of cognitive decline
in incident Alzheimer's disease. J Neurol
Neurosurg  Psychiatry.  77(3):308-16.  doi:
10.1136/jnnp.2005.072306. PMID: 16484637;
PMCID: PMC2077720
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Figure 1 Regression lines (GEE predicted z scores) (y axis) over the course of follow up (pre- and
post-incidence evaluations-incidence visit: 0) in years (y axis) separately for the high (solid) and
low (dashed) education groups (defined by the median cut off of 8 years of education), for each

cognitive domain and the overall composite score.



Nontiko amoBepa LeTta TNV evapén TnC AvoLac

* JUMMETOXN O HPAOTNPLOTNTEC — 0.2

BLWUOTIKEC EUTIELPLEC

- - - - Leisure lowest tertile

— — Leisure middle tertile

Z-Score

— Leisure highest tertile

'1 .8 T T T T T T T T T T
8§ 6 4 -2 0 2 4 6 8 0
Time (years)

Helzner EP, Scarmeas N, Cosentino S, Portet F, Stern Y.(2007)
Leisure activity and cognitive decline in incident Alzheimer
disease. Arch Neurol. 64(12):1749-54. doi:
10.1001/archneur.64.12.1749. PMID: 18071038.



Nontiko amoBepa LeTta TNV evapén TnC AvoLac

e Otav n vooog AAtoxaLluep ekONAWBEL KALWVLKA, N Ttopeia TNG YVWOTLKNG emdeivwonc daivetal va
gEellooetal Taxutepa o€ atopa e uPnAod vontiko amobepa, 0€ OXEON UE EKELVA HE XOUNAOTEPO

VONTLKO amoBepa

* H epunveia yU auto 1o aLvopeVo eival OTL 0To 0TAadLo TNE TPOXWPNUEVNCS VEUPWVLKNG PAAPNC,
oL amoBgpata e€avtAouvTal AMOTOUA, LLE ATIOTEAECUOL TILO ATTOTOMN TTTWoN oTLS faBpoAoylec Twv

YVWOTLKWV TEOT.

e To uPnAO vonTiko amoBepa puropel vo oxetiletol pe peyaAutepn veupoekduAloTikni PAAPN TN
OTLYMN TNE dlayvwonc, adou oL aoBeVELC «avIEXOUV» TTEPLOOOTEPO TaBoloyia TpLv epdavicouv

OUUITTWHOTAL.



Nontiko amoBepa LeTta TNV evapén TnC AvoLac

e AUTA TOL EUPAMOATO EXOUV ONMUOVTLKEC KALVLIKEC ETILITTWOELC:

1.

avadELKVUOUV TNV avayKn yla eykalpn Kot aglomiotn dltayvwon, mpv e€aviAnBouv

TIANPWC TOL ATTOBEPOTA ETAPKELOLG

gvioxUouv tnv aéla mapeuBAacewyv mMou oToXeVoOLV TNV aUénon Tou vontkou
amoBepaToC (m.X. TVEVUATLKY) AOKNON, KOWWVLKN 6paotnplotnta, KATapTtion o€
veecg 6e€LoTNTEC) TOOO 0€ Atopa uPnAov 0oo Kal XonAoU popdwTLkoU eTtmedou,
LLE OTOXO OXL Hovo TNV mpoAnyn aAAad kat tnv emBpaduvon TnNG YVWOTLKAG

EKTITWONC HETA TN SLAyvwon



HALKLwLEVOC eyKEPAAOC — HedOUEV OTTO YVWOTLKN

VEUPOTIELOTN N



Nontiko amoBepa LeTta TNV evapén TnC AvoLac

* Yrdpyouv HLEAETEC TTOU Oelxvouv nwc aAAAleL o eykEdaAog He TNV avénon tne nALkiog



Movtélo HAROLD

* Movtého HAROLD (Hemispheric Asymmetry Reduction in Older Adults)

* potabnke amno tov Cabeza kat ouvepyatec (2002), utootnpilel OTL oL NAKLWUEVOL TtoPoUGLA{OUV
LELWHEVN TIAELPLKOTNTA (ACUHUETPLA) TN EYKEDAALKAG EVEPYOTIOLNONC OE OXEDN UE TOUG

VEOTEPOUG KATA TN SLAPKELD YVWOTLKWYV EPYACLWV.
e OLveOoTEPOL EVEPYOTIOLOUV KUPLWC Eva nuLodaiplo avaloya e To €i60¢ TNG epyaciac (m.x.,
HVA KN, T(poooxN).

e OLpeyaAutepol o€ nAlkia ouxva evepyorolouyv Kat ta SUo nuLodaiplto — apxka BewpnBnKe w¢

LLNXOWVLOUOG avTLoTaduLonc.



Movtélo HAROLD

* Neploplopoi
* Aev glval OAn n SLPEPNC EVEPYOTIOLNCN OVTLOTOOULOTLKN

* Y€ OPLOUEVEC TIEPLTTWOELG UTMOPEL va avtikatomtpilel anwAesla esdikevonc (dedifferentiation)

KOl OXL TIPOY LOLTLKT) TIPOC POV

* H duokoAla tng epyaociag rmailel poAo => & 1o AnAEC epyaociec, n SLUEPNC EVEpyOTIOLNON UTTOPEL

va [NV eivat avaykoia n wdEALUn

* YTIAPXOUV ONMUAVTLKEC ATOULKEC SLadopeC. => ATopa e UPNAOTEPO VONTLKO amoBepa, KaAUTepPN

ekmnaidevon N puolkn katdotaon pnopet va epdavitouv dStadopetikd potipa.



MovtéA\o PASA

» PASA (Posterior—Anterior Shift in Aging) - OmioBo-npooBLa petatonion otn yrpavon (2008)

e KaBwc peyalwvoupe, mapatnpeital HeElwon TNE EVEPYOTIOLNONG OE TIEPLOXEC TOU LVLOLKOU KoLl

Bpeypatikou Aofou
* MNMapaAAnAa, uTtdpxel aLENCN TG EVEPYOTIOLNONG OE TIEPLOXEC TOU HETWTTILAOU AoPfou

* Epunveia: Ot omicBOiec neploxec e€aoBevouv pe TNV NAKLA (OTTTLKN EMEEEpyAOia, OLOONTNPLOKEC
Aettoupyieg). O eykeépaloc avtiotaduilel pe peyaAUutepn xpnon Twv MPocOLwV epLOXWV

(emiteAIKEC AELTOUPYLEC, OTPATNYLKEC ETIAUONG TIPOBANUATWV).



Movtélo CRUNCH

 CRUNCH (Compensation-Related Utilization of Neural Circuits Hypothesis) - Yn68eon Aélomoinong

Nevpwvikwv KukAwpdtwy Avtiotabuiong (2008)

* OL NAKKLWMUEVOL, 0€ OUYKPLON LE TOUC VEOTEPOUC, EVEPYOTIOLOUV TIEPLOCOTEPOUC VEUPWVLKOUG TIOPOUC

OKOUO KOL O€ €pya XOLUNAWYV QTTALTACEWVY

e Y€ QUTA TA £PYQ, EVEPYOTIOLOUV TIEPLOCOTEPEC TIEPLOXEC TOU EYKEPAAOU yLa va SLaTtnprRoouV TNV KaAn
anodoon. Ouwe og Epya amattnTika e€avtAouv Toug SLaBEoipoug TOPoUC Kal Ttapouctalouy

KOmwon/mtwaon otnv anodoon.

* [pOKTLKO TapASELypa: => € €va OTTAO TECT POOOXNC, EVOC NALKIWUEVOC EVEPYOTIOLEL TTOAANEC TTIEPLOXEC
ylo va SLatnpAoEL CUYKEVTPWON. 2€ Eva TILo SUOKOAO TeOT, SV UMOpPEL val AUENCEL TTEPALTEPW TNV

EVEPYOTIOLNON KOl OLTTOTUYXAVEL.



20voPn pHovTeEAWY

OAa ta povteda Baoilovtal og Lloxupad nelpapatikd dedopéva (kuplwg amo fMRI ko veupopuXOAOYLKEC

UEAETEC).
Ouwce, kaveva LoVTEAO SeV KAAUTITEL ATTO LOVO TOU OAN TNV MOAUTTAOKOTNTA TNG YHPAVONG.
H mpaypatikotnta eival ToAUTTAPAYOVTLKA':

* Mepikec popéc to HAROLD e€nyet kaAUtepa T aAAOYEC.

e Y& aMAec eputtwoelg, To PASA 1) to CRUNCH eival o katdAAnAo.

* To LOVTEAQ CUMTIANPWVOULV TO £va To AAAo Kol dev aAAnAoavaoltpouvtal.

JAUEPA N VEUPOETILOTAUN BAETIEL TN YVWOTLKN yAPOVON cav €va cUVOAO pnNXovIoUwV (OXL Lovo eva

LLOVTEAO).



20voPn pHovTeEAWY

HAROLD

Meiwon ¢
Acuppetpiag Twv
Huwopatpiwv
otoug HAliwpévoug

Meiwon tng
MAEUPLKAG EKTENEONC
TWV EPYACLWV
ME CUMMETPLKNA
EVEPYOTICINGN

PASA

OnicOo-np6c6La
Metatoérmnion
otn Mpavon

&>

B | C

Metatémnion ano tnv
onioBia otnv npdécBLa
£VEPYOTOINON KAGOWC

au&dvetal n nAwia

CRUNCH

YnéOson A€lonoinong
Neupwvikwv KukAwpdtwy
AvtiotdOuiong

JEE

Auénuevn evepyomoinon
o€ XaunAo6 poptio
gpyaciac, aA\d komwon
OTOUC ATMOLTNTIKOUG

OTOXOUG
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