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Thi s study examines t he rel evance of t he
characterized by exceptional | ongevity, for
countries, particularly their rur al and pe
Europe’s broader “polycrisis,” including de
care wonec&kfmi gration, and wel fare state press
as a burden, the study reframes it as a pot

embedded devel opment

The analysis demonstrates that many depriv

structur al characteristics with established
|l ow i ncome | evels, geographic isolation, | ir
and rellywtdtvrong community ties. However, des
di verge significantly. Bl ue Zones achieve hi

whereas CEE regions often experience poorer
the el dledleynogamphic decline.



The study identifies that economic structur

l nst ead, out comes depend on t he interacti
cohesi on, environment al condi tions, and gov
combi ne thoe acjprtelbamboet i Nng ecosystems characteri z
acti vi tbhya,s el antet s, strong intergenerational
pur pose. I n contrast, CEE rur al regions f a
wel fare Systemsh, crheantleelngbseal tand t he er osi
structures due to migration and neoli beral
Buil ding on this comparative analysis, the ¢
transforming deprived regions, particularly
I nto environments supportive of active and
I faude:
T Strengthening | ocal food syst-bearsse da nddi eptrso ir
T Designing built environments that encour a
T Reinforcing soci al cohesion and intergene
T Addressing socioeconomic deprivation and
T Ref orming governance structure$dasedsuppor

devel opment

fIlntegrating health, spati al pl anning, and

The study <conclredgd onshasthoGQEH not be vVviewed

peri pheries but as potenti al | aboratories
B everaging existing structscahé &agatoauksbur:
net wor ks, and spati al cohesi on, and combi
i nterventions, these regions could transit:.

pat hways.

Ulti matel vy, the paper calls for a shift i n
ageing as a <crisis to harnessing it as a
a“European Conscious Ageing Alliance” that
asset and pr omatr e e ntled,gewsiutsy ai nabl e, and

devel opment across the continent.
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Active and conscious ageing, Longevity, Rure
i nequalities, Demographic agei ng, Sustain
environment , Agricul tural | i veli hionondessv,at Reg
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devel obpemienngt ,anWe Inhent al heal t h
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Europe is wundergoing profound structur al t
accelerating regional di sparities, welfare

mar ket restructuring, and growi ng ment al F
phenomenmt eébruconnected di mensions of what is
polycrisis. Within this complex | andscape,
countries occupy a particularly sensitive

ageing, rur al depopludbat e omut magreatwamn, Wi
i nequalities, t+tamma thheselquregp-sesi adfi stp o *tc 0onc
restructuring.

At the same ti me, ageing i1tself is often f
burdan escalating cost driver for health sy
term care infrastructures. The dominant nar
l abour sshoahdgesare deficits. Western Eur op
attract care workers from Eastern Europe, i
care migration i mbal ance, whereby alamgeady f
popul ati ons whil eegesii mgl tfaamsagoeus!| yThi s dynam
territori al i nequalities and deepens the vu
However, t ho rsi epnrtoebdl epner specti ve on ageing

agrowing body of research on exceptional | o
describes geographically delimited regions
high concentrations of centenarians and e
Vjgug"tgi kgpu. " kfgpvkhkgf"vjtqwij"tkiqtqgwu"
vjcv"ngpigxkv{"ku"pgv"ogtgn{"c"rtqfwev"qgh"cf
ngxgnu." dwv" gogtigu" hhdonnkwjgag?V {knpgv.g't cgek g p
gpxktgpogpvecn"egpfkvkgpu. "fkgvect{"rcvvgtpu.
The existence of Blue Zones chaOdpp{nges" wcjogrwc
tgi kgpu" ctg" geqpqokecnn{"™ ogfguv. " igqgitcrjk
ukor¥Yegtd t hey prodcteal d htyc amges ng, psychol ogi
soci al I ntegrat#tdmtofmorlke aétfl@eehy regi ons

ThBl ue Zone phenomenon thus opens a critica
conditions can economic marginality coexi st

wedblkeing?



This question is particularly relevant for

As this study demonstrates, deprived CEE ru
characteristics with canonical Bl ue Zones:
perirphda ty, i mited Il ntegration I nt o gl oba
standards, and strong, t hough strained, con
mar kedl y. l nstead of exceptional l ongevi ty,
heal th i nequaXxchtueisonsofci ahe el derl vy, wel f a
demographic decline.

The central puzzle addressed in this study

resembl e Bl ue Zones econbmuy jcfa’l ukoknhbdtey uwvotf w
egpf kvkgpu"rtgfweg" f kx glthieg pavn"ad iygsk psi "pgq vwvceegeodg
hypothesis that economic structure alone do
fgekukxg" hcevqtu" nkg" kp" vjg" kpvgtrnc{" dg
gticpk|]cvkgp." nkhguv{ng" rtcevkegu." igxgtpec
eqpvgzvOo

This reframing all ows ageing to be wunder st
atransf or mat i vkeh "oepgptovrctkupn'iutvyt.wev wt cn" hgcvwtgu
tgi kgYpweée | " cUddeaocpnnci t kewnvwtg. " ngecn" hqqf " u
pgvyqgtmu. " cpf"™ urYCe&kpgp'h"dege'yjeqgwkdkpgf " ykv) " vect

kpvgt xgpvkgpmgkgaobogwpktgpoygppthkpgunwukxg"igq
vjig{"oc{"hgto"vjg"hgwpfcvkgp"hqgt" celvnkxtgh"icspf

perspective, ageingoblegmongs o abe manhaged,

| aboratories f 0-¢ 0 ni snunnopvtaitoinv,e , s dcoival | vy embed:
model s.

Such models are urgently needed. Europe f ac
but al so housing pressures, sustainability
the erosion of soci al infrastrdalwatulm eghy Riec a
and roelad-tbie c o me s e sYscenmicidanlg.” ugvvngogpvu. " it
kphtcuvtwevwtg." kpvgtigpgtcvkqgpecn" kpvgitcyv

egoowpdkevu{gf " i gxgt pcpeg" ct /g ’mpkghvg"" oggptj gcnp{e"gsovwgcprnvkuy
tgrtgugpv" u{uvgoke" t guragtpkuwgauu "vgh "kjpgragrnt wjy.k"p kg |
gegngi kecn"uwuvckpcdknkv{O



The Blue Zones concept, despite its methodol
a heuristic framework for examilmnifegt hloav, ea
communi ty structure shape ageing out comes.

adapted, it can serve not as a romantici zec
territori al transformation.

This study is structured in three parts. Fi
of the Blue Zone concept, including its mettf
and critiques. Second, It examines the econ
and pdeved rural areas in Central and East e
highlighting structural parallels and key ¢

pat hways throughpaeahtclkbutagigns hose with fav
environmentmd—caanndtirtanossi ti on from deprivat.i
supportive of exceptional l ongevity.

By situating ageing within broader structur
seemingly disparate regions through a share
contribute to a more constructive narrative

treatingsageifmngcal t hreat or rur al peri phe
i proposes that under the right policy, en\
structurally simple regions can become model

promoting devel opment.

I n doing so, it invites policymakers, regi
reconsider the relationship between depriva
the structural features already present i n n
—n ot as remnants -ebuthaxzk wagdeteEgropkban|l dung
rooted in |l ongevity, cobhesBngn, and sustaina
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1. Dnwg " \ gepqgour<t"gcj"tnpxuwk Xk gy

1.1. Fghkpkvdaktgkpi'gkbppur | g" Dnwg" \ gqpg" eqr

The term "Blue Zone" was coined and for mall
to describe geographically delimited region:
exceptional |l ongevity (Poppel et al ., 2025;
Zoem has been defined as "a relatively | imite
area where the population shares the same
|l ongevity has been proved exceptionally hig
2013; .edMogel pMakaodamca and Anaya propose t ha
be considered as "t he geographical area \
centenarians higher than expected by demogr.
gender ), " theoretarcemd | yhatef pessesgesanuni que
all owing the development of genuine healthy
& Anaya, 2024). This longevity is further c
age of 100 years or okdehatbus elfy eadlminog oagisd
ageing process compared to the general pop
2024) .

The concept originated from a National Geog
who was intrigued by data from the Worl d
residents of Okinawa, Japan, l ived into the
wi t h | ibtitlliet ydiosra d &€mermptiied | 0Fi r2@a® 4) . Buettn
embar ked -rosangniindgge research, coll aborating wi:
and anthropologists to identify and charact
2016). The fpostetioBmakl Yone was Sardinia's
with three additional regions subsequently
(Costa Rica), and Il karia (Greece) (Kreouzi
Sevedapw Adventist colmmuda, yCalni fLormmai a, USA,
to the Iist (Zadabdé et al ., 2023), (Buettner,
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1.2. Vj g" a&pgpxkrevgn" Y gpgu

The five globally recognized Blue Zones ar
|l iterature as:

1. Uct f Kpleas.fp"eci f i cal leya sttheer nc enmoturnatlai nous r egd

2. Qmkpcyc. "Lcrcp"

3. Pkeq{c. "Equvc"Tkec"

4. Kmct kc. "l tggeg"

5. Ngoc" Nkpfc."Ecnkhqtpkc. "WUC"
Several studies have reported that individu
exhibit notably high |life expectancy and ar
l'ive to 100 years of age (Sant os et al .,
char actber inieldd cl i mates, abundant natur al re

activity, soci al engagedmased &onoddi étyamamoh
2025) .
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1.3. Ogvjgf'pmgagi"kf gpvkh{kpi "Dnwg"\ q

1.31.V]) Gzvi"Ngpi dkkivd z

The primary methodol ogi cal t ool used to i de
Extreme Longevity Index (ELI), defined as t'
region within a specified birth cohort who
t he orSagridinianli an study, Poul ain et al . cal cu
bet ween 1880 and 1900, and used a Gaussian
spati al clustering of |l ongevity (Poulain et
adopted in otsheardi eegi omall uding anal yses 0
spanni ngl 912812 Poppel et al ., 2025) .

1.32.Xcnkfrtakwlhpt gogpvu

A critical prerequisite for Blue Zone ident
and vital status data (Deeg et al ., 2024), |
et al ., the validation of popul ati oatéd®ngeyv
and soci al security records (Kreouzi et al
age validation processes have been conduct e
that have c¢cl aimed Blue Zone status, present
analsys(iPes et al ., 2022) . l ndeed, some sch
anumber of supposed extreme | ongevity hotspc
attributable to deficient validation of dat
have been <characterized by patterns i ndi ca
(Poppel O26; al . Pe2g et al ., 2024) .

1.33. Urcvkcn"fgnkokvcvkqgp

The preliminary steps for identi fying any
del i mitation of the alleged Blue Zone and t
the population |Iiving in that area Soriano
acr osfserdeinft Bl ue Zone populations is consid
for |l ongevity determinants, as it enables m
and behaviors Soriano et al ., 2013,
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14. Ejctcevgtkuvkeu"gh"Dnwg"\gpg"r
141.Nkhgewfrnagjcxkgtcn"hcevqgtu

Research across the Blue Zones has identif
behavioral patterns that are behigevedyt o BueHt
an coll eagues distilled these into nine cor
i ncladekpi " pcvwtcnn{. " gcvkpi"ykugn{." kortagx

tg
20
Me
s b

5)

S

h

d

c
cfgswcyv

u

2

d

S

rgev”

i cin
tanc

rel atio

g"unggr. "mggrkpi"uvtqgpi "hcokn{"vkgu."
hqt "vjg"rncpgv. "(ckprfe"ojuczxi k peit" ca'lr.wt r2g0u
These principles are broadly consi s

e: heal t hy eating, exercising, avoli
es, stress management , restorative s
nships (Kreouzi et al ., 2022) .

Common | ifestyle characteristics observed a
hcokn{" gpicigogpv. "uqekcn"gpicigogpv. " nguu"
tgiwnct "rj{ukecn"/devugx KK Bhogtopsf "e¢”" rancpv 2025)
Zone of l kari a, Gr eece, for exampl e, a | arg
the oldest old participants reported daily

avoidance of smoking, f rneagpuse n ta nsdo ce xatlri ezmenlgy,
of depressao oeat (&lor,i an0l3) .

142.Rj {ukecn"cevkxkv{

A scoping review by He3'beqh" wjtg"adev Kxkiwmkdg u"h
Dnwg"\qgpg"egpvgpctkcpu"cHgrigdrroqgégtahvg, kKpo 3
centenarians represent significantly high p
activitynctdhgrwa kgph " geewr cvkqgpu. /j quwygf goetv'kjx dgod dl
ykvj"citkewnvwtcn"cevkxkvkgu" Olg&pkéwj gl mdiuw
that environment al and cultural i nfl uences
nat ur e andpheyxstiecnatl oafcti vity (Herbert et al

Zone specifically, the mountainous terrain
cardiovascul ar activity, as ol der i nhabit :
(Fastame et al ., 2021) .
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143.Ekagvect{"rcvvgtpu

The diets of Blue Zone popul ations have attr
though i1t is I mporftkgmwtu"tcd gmotgd "tkipatvjtghect kq
swkvg"f khhgt gpwvr'ehftligeoc"tgicneg "dgivfjfgetr.ent hi stori c

traditions, and environment al features (Pes
Zones provided a new model to test the rel:;
heal th and | ongevunpyt,i otnh otuhgaht tlhcecen gaesvsi t y st e
di et eins mamafdte a pri ori with&gbogphVvkgechd" agrc
kpenwfg"vjg"rtgxcng prvt"gef gupeugw o' rhvgkgaf pu" .kg'ehg" pufgkanagey ku f.
cpf"igpgtcnn{" ngpPescreqt lkad" KpvlORgR) . I n Sard

Mediterranean udiientg moderate consumption of
and a high ibboskd oFogpdabben associated wi
Fastame et al ., 2021, Bentcoenat & i & d@adratybei Se
Adventi st community tbhathevenilyy BaAne #Zonens
apl abnatsed dietary intake pattern (Santos et

144 Ru{ejgngi kecn"cpf"ugekcn"hcevgtu

Research on Blue Zones has also identified
di mensions of | ongevity. I ndi viduals | iving
exhibit a younger bi ol ogi cal age compared

specific @lgewingg pofocesses attributed to wun
soci al factors (Zabo et al ., 2023) . Studi
documented t hatwedd mmun iotl ydreerp ocardtu Iltess ss edlefpr e s s
and better psybcehonlpagi pakrwel i ving in compar:
et al ., 2021) . Fastame et al . found that p
reported bet thbeai nmmge namd sweetlilsf act ifoaamiwli t ht if eas
than ol der peopl e | iowhaolgoginc aulr braens ialrieeansc.e Pas
have been identi fied as key promoters of
popul ations, with cultivating a sense of pu
adopting a healthy I|lifestyl é atl atontebdDBG) i
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15 Il gpdouokfe" dkgngi kecn"fkogpukqgpu

151.Vjot"aba" i apgvkeu

The Danish Twin Study established that | ong
8 0 %) determined by I|ifestyle choices and e
habits, with genetic heritability playing a
al ., 20ett)ner( B& Skemp, 2016) . However, heri
suggest that about a third of the phenotypi
attributable t o genetic factors, wi t h t he
environment alndaarcajour se t( Gaolv.i, 2015) . Il n Bl ue
factors may play a more prominent role than
al ., 2012) . For i nstance, research i n t he

associations betwew®@ar s-gautcshf iacs gtehnoestei co f t he
bitter tasteamacepmpttortganeament of exception

2019). Deeg et al. found that Blue Zone par
had a pol ygenic ri sk scopar éd nkBedi@etooa@ o h enc
participants (Deeg et al ., 2024) .

152. ]l wv"oketqgdkqgvec

Emerging research has highlighted the gut n

associated with the establishment of a favo
extreme | ongeVairttyi nlelzozadaal . , 2024) . Findin
studiee ZmnBlsu wi th hitghv erdatpeospudfatliomg, suc!
China, have shown that their GM is enriched
and Christensenell aceace, whi ch have been C
bacteria | i nkedndteox ,baoadwymumaossodul ati on, and F
(Loz-Mdatinez et al ., 2024) . However, the ev
extensive diversity of the microorganism c
geographic |l ocati on, | isfseosctiyd teesd, dmesde acsaetsi 0
Martinez et al., 2024).



¢CKS {FNRAYALY . fdzS wu2

1.6. Vjg" Uctfkpkcp"Dnwg"\gpg<"c" ec

The Sardinian Bl ue Zone represents the mos

canoni cal Bl ue Zones. l-et a sitse rino cnmeotuendt aii motuls e
Sardini a, an I|Italian island in the Mediterr
et al . A 2A0dX1t)inctive feature of the Sardini
bal anced sex ratio amongt eaunelnd ematrii@niss dmper
2: 1, substantial |l y-e dti gglhleirs htehda nu stuhael wealtli o
females to 1 eedtoemar iedrs ewdlere (Ruiu et al
of this area are historically mainly shephe
traditions and conducting a very simple [Iif
2021) .

The peculiar climatic and cul tur al featur e
|l i festyles of the population, are considere
| ongevity (Poulain et al ., 2004) . The estim
| onrget han in the remaining territory of the
td emale rati o among centenarians born in th
the rest of Sardinia (Poulain et al , 200
exceptoowogavitly is that the high rate of i n
marri ages between consanguineous individual
progressively decreased the variability of
emergence of gernatcisc tdhar goatodreicst indi vidual
are major causes of mortality in older indi
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1.7. V) g" Dnwg" \ gpgu" Rtngd xggenv'<c"rergnokoewcy

@) Blue Zones Project

Live Longer, Better*

Move Naturally
Make daily physical activity
part of your routine.

Eat Wisely
Choose more plants,
less meat and

eat mindfully.

Connect
Build relationships and
belong to something.

Find Purpose *
2ach day

BIKE,

EAT Wy,
BELONG,

g

 —
Beyond the i1identification of naturally occu
operationalized into a community health ini
(BzP). The BZP adopts specific |ifestyle ha
aroundavorthe and aims to transform communitie
o f policy and environment al changes that c
(Lakshmanan et al ., 2020) . This includes in
based policies aandenegnivniereornimmegntai med at I mpr
movement, dietary patterns, and building pu
al ., 2020) .

Buettner and Skemp describe how the BZP was

and subsequently expanded to | arger cities
Angel es (Buettner & Skemp, 2016) . Resul ts
reductions im®,smdekiregseat en BMI , and increeé
behaviors (Buettner & Skemp, 2016) . A stud
California found that the prevalencea of ze
mar ker of i deal c aw ald o wiiacgacnutfl |l ayr hhiegahletrh i n t h
Bl ue Zone communities compared to the rest

rates of obesity, smoking, di abetes, and hy
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1.8. Et kvkekuou"cpf"nkokvcvkqgpu"qh"
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1)

The Blue Zone concept has attracted signifi

criticism is that in the regions identified
reporting of age is far from exact, with po
De eg et al ., 2024) . Newman argued t hat S
characterized by patterns indicative of wid
2025). -Morztaidrme z and Anaya not e t hat many
het erogeneous!l y Iluuwse Zohneest'erwn t"hB® ut an oper
affecting t he val idity, applicability, anoc
|l ongevity, centenarians, and healthy ageing
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Further more, Pes et al . cauti on t hat
communities, and it is not possible to
the future, as in some of them there are
advant e&ege etP al ., 2022) . I n Oki nawa,

wi tnessed significant alterations I n
deteriorating health conditions and a

among —memhift descirnigb efdr oans amo'vBl ue Zone"

(Yamamoto et al ., 2025) . Deeg et al
concept ugluadg i hygllata i s needed, wi t h

empha:

exi stence of a popul ati on regndtrvyi t ahatst a

ascertainment (Deeg et al ., 2024) .

1.9. Gzrcpfkpi "vjg

Research has explored whether Blue Zones
five canoni cal ones. Studies in the Netherl
high ELI values in both rural I sol at ed

| eveal yasres showing that the proportion
negatively related with ELI, whil e the
positively related (Poppel et al ., 2025).
sati sf yiengBltuler Zo-eor er ietxecreipa i onal | vy |l ongev.
hi gher |1 ife expectancy, -atnhdouag hmowiet hs tnaibxleed p
regarding favorable health characteri sti
Spai n, howeverdenfceunodf neox tewime | ongevity
investigated area (Soriano et al ., 2013) .
whil e the Blue Zone concept has broad appl |
essential and not altlhsdlaamidmesdc i Blnued fZ ocn essc rwit
2025; Soriano et al ., 201 3; Deeg et al

Dnwg"\gpg"eqpegrt
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2. Geqpgoke"ukoknct kvkgu" dg\
cpf"fgrt kxtgdlic'pt"wetgepnv't cn" cp
Gcuvgtp" GW'eqgwpvt kgu

2.1. Kpvtgfwevkaqgp

The juxtapositi-eegobnBl oé 2Zacepti onal | onge
specific lifestyle, di etary, —wiotch ad e prainde & ni
areas in CentreEalropreréanEd CtEEnn EU member st at
striking and underappreciated economic par
Sardinia's Barbagia region, Okinawa, Ni coya
for their health outcomwmes, CiElkey ushadr ear wiatsh
ofstructur al economic characteristics: agr.i
geographic peripherality, l'imited 1 ntegratdi
cohesion born partly of necessityYyoleo.ul ai
Understanding t hese parallels I S not mer el
af ramewor k for identi fying whi ch features
paradoxically support | ongevity, anheiwmgch

that must be addressed through targeted pol

This analysis synthesizes evidence from th

extensive body of research on CEE rur al ec
soci al policy to identify the key economic
regions, ebhdcttoom their i mplications for
devel opment policy.
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22. Citkewnvwtcn"fgrgpfgpeg"cpf "t

221.Ci tkewnvwtg"cu Gegqpgoke" Dcemd

vid

One of the most consistent economic feature
rur al CEE jgrcxds figy gpfgpeg”" gp" citkewnvwtg"c!
|l hhe <canonicalciBlkveewnZonesn,” cevkxkv{" ku" pqv
pgeguukv{" dwv" c" egpvtcn”" ogqfg" g cpKukekap
Ascoping review of Bl ue Zonée kecevmtvemt ari” anesv kf
vig"oquv" rtgfgokpcpv" oqgwgtihhBrpuyéukKeoe" cewnk

representing significantly high physical f
through | abouring occupatihome, acut doan elso lf H
al ., 202209t.f Kmk ctph"eDnwg" \gpg"urgekhkecnn{. " v]
ockpn{"ujgrjgtfu."xgt{"mggp"qgp"rtgugtxkpi"wv
cxgt {romg'onk(hRgwivy negt al ., 2022).

I n CEE rural areas, agriculture similarly ci
t hough it has under gone dramati esod¢cirahnisgtor
transition. The Common Agricultural Policy (
ambiguouds iiompe&mstern European rurality, re s
devel opments in Western Europe but in a mor
of the CAP reproduced in the east in a more
o f the popul atpiovrer ay Tt s85skigher in thinly

compared with intermediate (14%) and densel
funding being poorly targeted in CEE (Swain
agriculture, combi ned pwiotrht ,i ncardeeaqgt ueast ee cpoonl oi nti
in CEE rural areas that bear a sbroegt eese
agricultural economies of Blue Zones.
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A key dietary feature of Blue Zone popul ati c
produced foodsjchntdiekxsdaand generally | ow
2022) . Thi s pattern of Ssubsistence food p
deprirwe al CEE ajrgeoags",i cwihfegrpek pi " cpf " nqecn”" hqgq
rgtukuvgf"cu"dqgv) "geqgpqgqoke" pRegeaarkcH "icrp f Hwenw

documents that | ocally embedded examples of
are highly relrevxamtdi hgr cumd] society devel
Eastern Europe, with practices of food sove
opposing t he common under standing t hat I o
anecessity (Brody et al ., 2023) . This para
sufficiency and CEE rural Ssubsistence agri

mar ginality of both types of reg-poamoimianyg i
di etary patterns.

Furthermor e, the Polish countryside offers
potenti al given that more than half of the
wi t h nearly 50% of Pol es wor king I n agric
accountingyfdoanedar of Poland's agricultural
This structural featur-«t hef pEGEE I st esadcaeleco dn s
fambhged agricul tmiaropsodbhet iagmi cul tur al 0
Zone communiti-peduecder eoasdedddalde sfmarl hi ng ar e
to both economic | ife and dietary patterns
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23. Ngy" kpeqogu. ocvgtkcecn

23 1. KpegowoxX'gptbi"rgxgtv{"tcvgu

Both Blue Zones and deprived rural CEE

Il ncomes and significant materi al deprivatio
significantly more since the coll apse

aver &gei I ndex of Il nequality i n Eastern
points higher than in the rest of Europe
and Romania are the most unequal by the

Pol and, , Alalmadni @r oat i a (Brzezinski &

popul ation at ri sk of poverty is systemat.
popul ated areas exhibiting povelrSt% irntmscr e
densely popul ated areas (Swai n, 2016) .

I n Blue Zones, |l ow incomes and materi al

Onemerging theme from the Blue Zone |
had reduced access to food or i ntake

f grtkxc\

Sat ach

i terat

' ived in an envir-obemsogenhatbwBsdndnnot
(Littl ewod®25et. dallh.e, economic simplicikty
characterized by subsistence agriculture,

mat eri al -gptaarmddredsr itdhle dmapgri vati on of

with importantly different heal th outcomes.
deprivation per se is not the deter mini
combination of materngl sescmpl i ciothyeswibhnh
and dietary quality that produces | ongevity

Kreouzi et al. 2022).
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A specific dimension of materi al deprivatio
ener gy -ptohveeritnyabi | ity of a household to sec
necessitated | evel of energy services in t
Europe' serhergdhyesgoverty | evels, with the vuln
such as Estoni a, Lithuani a, Latvi a, Pol and,
Croati a, Romani a, and Bulgaria attributable
economy, poolrudihreg mal insul ation properties
hi storically |l ow energy prices (Bouzarovsk
contains sewva&gseal s aveBrusng aorsi a, Latvi a, Lithua
Romanwlmer e conditi omtsl yarmorsda gadiifffiicaul t t han
in terms of high and increasing poverty rat
and electricity prices (Bouzarovski & Herre
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Whil e energy poverty is not a feature expl i«
the materi al simplicity and | ow energy cons
characterized by traditional housing, [ i mi
| i f esi# ggpseesnt s a structur al parall el to the e
Both types of regi ons -emreag gyhanlsoovhetrii exre dl ibfye
that , i n the case of Blue Zones, are associ
of CEE raralrempresaent a form of i nvoluntary
Herrer o, 2016, Pes et al ., 2022) .

24. 1 ggitcrjke"rgtkrjgtcnkv{"cpf"l

241.Urcvkcn"octikpcnkv{"cu"c"ujctgf"hrq
Geographic peripherality i s a defining c ha
deprived rural CEE areas. The original Sar
C enterasslt er n mountai nous region of t he i sl a
geographicowsomami goati bn rates, and high ra
et al ., 2004). Most of the |l ongevity hotspot
have been | ocated in mountainous geographi
Similarly, thei Ni ECognaPBncasahd | karia in Gr
peripheral regions with [T imited integratio
systems (Buettner, 2025) .

I n CEE, geographic peripherality is a major
most striking - Ie@&%useci odcmoemi ¢c devel opmen
a rapid increase in regional disparities, Wi
devel oopneenvel s | ower than 75% of the respect
al most 50% between 2000 and 2008 (Swai n, 20
capital favors metropolitan and western regi
geographicat sadplbatmdnto openness and integ
economy suggests that the closer to Europe'’
greater i ts potenti aolrdtor eabphoamcti faunhbi gba
Netrdova, 20 1@er.i pthleimsymcor evi t hin CEE <countr
geographic marginality of Blue Zones, wher e
fl ows has paradoxically preserved traditio
associated with | ongevity.
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242. Ugelbkgcvkcn"rgnct k| cvkqgp

The process-spafti &locipestlhaeri zanhcentrati on

devel opment in metropolitan areas at

I S a shared structural feature of

Il solation ofnBthe Bahesc States, for
demographi c, economi c, and soci al pol ari zat
Estoni a, Latvi a, and Li-edewmmimiac i andt ed enmo gor
concentration i n tthhee cdaips a davi a nrteagg eo nosf

(Lang et al ., 2021) . The rapi d economi
resulted in a sweeping redistr-i bduosoni
agricul tural | ocati ons otnee oodrfterraln ga mde wlf g roeis
salaries (Lang et al ., 2021).

Thi s pol arizati on dynami c creates [

geographic i solation that, while economi

o f the soci al and | ifestyle character:i
Substandarcoonti viogs i n smal | towns
debated, with | imited accessanhtammch emagl tshe rsva rcwei
as mul tifunctional green spaces, accessi
activities (Lang eetl aMi.t,h 2B0 2ule) .Z oTnhees piasr alnlst
i solation in Blue Zones has preserved
geographic isolation has produced deprivat.
and | ifestyle factorZsontelsat <character.i

exampl

tradi
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25. Nkokkvpvdi kepowlgdgp ngdcn"ecrkvcen"r

251.Hgt gki p"Fktgev"Kpxguvogpv"*HFK+" |

Both Bl ue Zones and deprived rur al CEE ar
i ntegration into global <capital flows, thou
of accumul ation has been very dependent on
Europe icnt okresy, swel th the exception of Sl oven
i mpact of foreign capital favors metropol it
economy i n wdhriicén teetde @ hi i FgOhl enterprises are
more developednwe qtBdrart ekke ki Netr dova, 2012) .
CEE regions ar e |l argely bypassed by FDI
subsistence agrpgrcaduaatrieviatnyd dotwi vi ti es.

I n Blue Zones, | imited integration into gl ot
has preserved traditional economic and soci
and cul tur al features of Bl ue Zone areas, i
popul ati on, ar e considered shared characte
(Poul ain et al ., 2004) . The economi-< simp
characterized by |l imited exposure to gl oba
i ndustries, akdpaedpesmtradriyelwsort he | i mited FDI
rur al areas, though again with importantly
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ountries face t hei ncchoanheletneaep wdgdehearme d

w anymore to compete with | ess develop
oped enough yet to compete with develo
tur al economic challenge is particul a
ns, wher e t hecotsrta,n sarxdipeorritefdr gmolwe-Ww  t o i

evelHaoyp meenean sl ow and uneven (Peredy et
been forced to restructure their econor
OuUsoraxmdretd, foreign capital infl ow (FL
n ecohbmtowgrdwthe endogenous /baisnendov at
my driven development (Peredy et al .,

structur al economic challenge has no d
ntegrated into gl obal val ue chains 1in
rability of bBt het ¥peres oforehgeomes osi o
t ynodser hyzati on, and CEE rur al areas

mi c cemepteseowns a shared structural 1
rr-to be fragile communities, and it 1is

nue to e, sas iinn tshemd udfurt hem t here ar €

heir |l ongevity advantage (Pes et al .,

d
[

es have witnessed significant alterat
ng to deteriioorsst isrhg fhe alletstc rd dredli tas mov
to a "Red Zone" (Yamamoto et al ., 202
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26. Ugekcn"eqjgukgp"cpf"eqoowpkv{"'

26.1.Uvt umiekcn"vkgu"cu"cp"gegpgoke"cpf

One of the most i mportant economic similari:
rur al CEE areas is the role of strong soci al
economic resour-greomntdi mag hfead tt dir . I n Blue Zor
charatiesisinclude family engagement , soci
community support (Santos et al ., 2025) . T
include Kkeeping strong family ties and sti
(Kreouzi et al . 202@)ni RKesBlhuehZomethas Saoc
participants reporbedngetandr smensadahcwebh wi:
family ties than ol der people |iving in urb
I n CEE rural areas, strong soci al ties ani
persisted as both an economic necessity an
Hungary documents that | ocally embedded exeé
| ocal women lkheearmtighty wederstanding civil
Central and Eastern Europe, wi t h practice:

aconscious choice and a form of communi ty
Thpersistenclkawédfagimilgottonal mptadu aid ne
community solidarity in CEE rural areas par
communities, suggesting t hat t his shared f
foundati onpfo@motiemdg tihnt er venti ons.



A critical di vergence between Blue Zones

treatment of the el derly. Il n Blue Zones,

i fe, maintain active roles in agricul
straomgergenerational relationships (Herbert
|l €EE rural areas, by contrast, the el

has shown that elderly in CEE are significa
popwtion, with the most problematic areas

i nterpersonal exclusion (Hrast et al
elderly in CEE is significantly higher
charactgriazenducthh higher difference in

than the population in general (Hr ast
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This contrast is ecovneogmuacakdry" gzagmwdkag@ndh" \
twtcn"ctgcu"tgrtgugpvu"dqgvj]"c"hcknwtg"qgh"yag!
vg" ngxgtcig"vjg"uqekcn" ecrkvecn" cpf Pegbowpk"
socialist welfare states do not promote i nc
degree, with welfare systems characterized
more social exclusion of the population in g
groups shbhehebdenly (HraGftftgtuubpi ;! vE®RLU'3)g.zen
kpvgitcvkpi" gnfgt" cfwnvu" kpvg" eqoowpkv{" g
ejctcevgt kuvk ¥t"grht" PungvgV b "qp"gmg{ " rgnke{ " ngxgt'
ctgcuO

2.7. Kpgswecnkv{."tgfkuvtkdwvkagp. " cr

271 Kpedkopmgswecnkv{"cpf"tgfkuvtkdwvkgp"

Both Blue Zones and deprived CEE rur al ar eas
i ncome inequality, t hough the mechanisms di
grown significantly since the coll apse of s
| i beaal bn, and deregul ation refor ms, and
technol ogi cal change and globalization coup
and wealth redistribution policies (Brzezin
represent tmedebkbobibeanpl t altiasxmtpwaet ©f édrn gihn Qo
i nequality, which is also reduced to a rela
system (Brzezi hAski, 2018) .

The EU'"s cohesion policy funds, which were i
in CEE, have had I imited impact on income di
funds does not af fect income differentials
Sshape theandransfer income distribution by si
and diverting income streams to particul ar
This finding IS particularly rel evant for
received &€Ughiuhidcagt but have not seen comme
i ncome equality or living standards.



LySldzrf Aties NBRAAGNAGdz2Y

272.Yanhctg"uvecvag"vagcmpguugu"cpf "] gcn
The weakness of welfare states in CEE count
health outcomes in rural areas. The effect
health care in CEE member states has been ¢
has useadndtiee hHhe economic crisis somewhat (
heal th care access (Sokol, 2020). Several Cl
health care budgets from the start of t he
Croati a, Est orwiia, HHwmndg KRroyna nl at, wi th some cu
than 20% of the entire health budget. I n te
Romania is at the bottom of the EU, precede

Hungary, LithuaniandStbeakeachERepobajc (So

This welfare state weakness contrasts sharp
Zone popul ations, where | ongevity is achi eve
systems but through |ifestyle, di etary, and
Kreoual . eWj2g2")kornkecvkgp"ku"vjcv"fgrtkxgf?"|
gp" jgcnvjectg" u{uvgo" kortgxgogpMmk'mghgqmgnvp
gwveqogu="tcvjgt. uvt wevwtcn”" ejcpigu”™ kp" nk
ryf {fukecn" cevkxYkeyvg pgicgu™ ntjgswkegdg" oqgt g”" egpuku\n
\gpg"oqfgn"vjcp"ykvj"vjg"eqpxgpvkgpcn"jgcnyv



bS2ft A6SNIf L}2fAO& LN

28. Pggnkdgnke{"rtguuwtgu"cpf " vj gk

28.1.Vja"pggnkdgtcn"vtcpuhgtocvkqgp"gh"I

mmm

Th

e pogcti al i st transformation of CEE rur al
neol i ber al policy prescriptions t hat have
consequences for rur asloccioarimusnti tGeenst.r aln apnods tE
e
a

t h EuropeanaCommi :si a@am advocate of soci al
change, promotingyphncal mpeol i denél agenda,
were fiscal sustainability in pensions and

(Guardiancich & Botgoginaolniist 20R2byt.r iPos i n Ce
Europe continued to adopt near d e ewak s hpeorl i ¢

privatizati on, flat taxes, uncompromi sing ¢
pri v at-dzeactaidoers after t he tsainemh®r madrn @ n ad v
(Guardiancich & Borgognoni, 2025).

These neoliberal policy pressures have cont
economi es, with the weaknesses of the CAP
extreme form Swain, 2016 ; . The existence
poverty qdgqwe ntoe QBE but is an inevitable con
i's sédatsed, p roOor d vecntt ieodn, and cohigbheoals piitifmci

(Swain, 2016). This structurahafpeat bye nefol CE
policy prescriiptriidns et hmatr k pt efficiency ov
territor#+a&lpregenty a fundament al balrirk eer t
conditions in these regions.



B2
==

flexibilization of l abour mar kets in CI
sequences for rural commu4itiraines ti babecwwun
e undergone radical changes, with a shift

Q < S o

al tpromt dor empl oyees, with the | oosening

= T o 4

® + 9 O 5 ® »H O =T

parall el with growing income inequality
7). The flexibilizati oncoonimuynoiustth htarlafn so ft
throwropybenghprply away from the <cert e

nw o°N
[EnY

ctured transition patterns into t-he se:

_1
—
c

gul ated societies (Kovacheva, 2001).

Thi | abour mar ket flexibilization has con:
ero
economic transformati on i n t he transi tion
redistri batpopulodt itehmdfusemi al dand agricul tut
central and foreign |l ocations offering new
202WNV)j.g" tguwnvkpi " fgoqgitcrjkeYdjgetnkewd tgkh|"gE G
{gwvj " gokitcvkgp.pucl aglhgi""frgemkm&kypwkd cint kewnv\
tgrtgugpvu"c"uvtwevwtcn"ejcnngpig"vjcv"ku"yv
cpf"kpvgtigpgtcvkgpecn"eqgjgukgp"ejctcevgt kuv

7))

i on of the soci al cohesion that charact ¢

n
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29. Uwuvckpcdknkv{."tgi kgpchn
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29.1. Uwu v c k pfcadnkknekkvw{u " k p" EGG" t wt cn" ctgcu

_',"‘. pfaTmmm I T

CEE countries, and particularly their rural
deficits across economi c, soci al, environm
Eastern European and Mediterranean countri
assessmshbowing maj or weaknesses especially
institutional di mensi ons, with a gap bet wee
after 2004 and the other states (Ricciolin
perfor midngnesrsh on iivsi tpyr oadnudc ti ncome, recordi ng
the indicators referring to GDP per capita

regions extended in the eastern and souther
poorest outcome in tetmpmeht spetbonmbheedEe¢RrR
al ., 2023) .

These sustainability deficits contrast with
communities, where traditi ecnoanls uangrtii cownl tluirfaels
and strong soci al cohesion create conditio

sust aga nbebMel opment principles (Buettner & Sk
identification of Blue Zones provided a new

dietary habits and health and | ongevity, W |
produced feondsabhyd Pow caloric intake repre
sustainability (Pes et al ., 2022) .
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292.GW" Egqj gukgp"Rgnke{"cpf"tgikgpcn"Tf

The EU's cohesion policy has been a major
di sparities in CEE, but Its effectiveness
i mi t ed. EU programs have reinvigorated dec
buil ding infrastructure and generating ne
pervasi ve scuorrrrowpntdiionng t he use of EU funds ha
i mpact (Petrova & Lee, 2023). The enl ar geme

Europe after 2004 was accompanied by great
economic developmentr addval gpmentl of usobieal
the banking and debt <crisis that started in
that disrupted and partly reversed the desi

Much more public investment would be needec
working conditions through infrastructural
training, and further education (Kohl, 2015
Bl ue ZBnejsect ' s approach of transforming
I mpl ement ation of policy and environmental

expectancy (Lakshmanagn egtcnalgp, g2bha@) EGG" t w
ngxgtci g" GW" eqj guknqp"hrqq n' kkep{h"t cquw"t ovgetvgvt g " k p X ¢
mkpf" gh" jgnkuvke" eqogwelgoff cuukpuhaoatkdhgukdmg.
egjgukqgp. "cpf"¥y{ukeeinCtceeekgtkhw{fgu”"vjg"Dnwg" \
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2.10.0gpven"jgcecnvj "cpf/dgkfpej gngi ke

ejcnngpigu"kp" EGG"

2.10.1. Ogpvcn"jgcnyv]j

e 2

=
el 5

Ogpvecn" jgecnvj " tgrtgugpvu" c" etkvkecn"™ fkogp
eqgorctkugp"dgvyggp" Dnwg" \ gpgu"l mp fC'EfEgQ r-tt khxeg fp"

communi st | egacy i s chdr&ket epsyetdi aby i casy
institutionalization and centralization, a
soci al and psychological aspects of heal t h
cliicnal dmaksngn(Winkler et al ., 2025) . Syst e
public health infrasb-nhuanspeaer anna kdignpge,s thousnea, n
rights violations, and | ow ment al health | it
et al ., 2025) .

Vjku"ogpvecn"jgcnvj "ncpfuecrg"eqpvt ddigkpiu’yj ct
ejctcevgtkuvke"gh" Dawgdi\gpgi"mqriwencS8 & gou®i an
documented t hatwedd mmun iotl ydreerp ocardtu Iltess ss edlefpr e s s
and better psybcehonlgo gihcaanl pweeelrls | i ving in com
et al ., 2021) . Par t i ciZpoannet sr eipno rttheed Soaertdtienri a
being and satisfacti-oamiwly ht feasnii yamndl chem
ur ban ar eaes e(tFaasltRyrph j0RnMgi.kecn"tguknkgpeg"cp
mg{" rtgoqvgtu" gh”" uweeguuhwn?" ciwgktphi "ckup"tDrmnwwmd
asense of purpose, nurturing soci al connect
all contributing to |l ongevity (Zaboé et al .,
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Vig"tgng"gh"rwtrgug"cpf"uqgekcn" ¢

contrast i n mental Drewdt!hgpoauoTcomesSf etk
n" ctgcu" tghngevu" fggrgt" fkhhgtgpegu" kp
ulkg p®l ue Zones, having a purpose in |ife
tified as key |l ongevity f act+dr"sKpKrfego u zkix
twtcn"ctgcu. "d{"eqpvtcuv. "ugekcn"kuqgncvl
tcfkvkgpcn"eqoowpkv{"uvtwevwtgu"jcxg"eq|]
ru{ejgrnggkecasti ket al ., 201 3; , Lang e
usion of the elderly in CEE is signif]
tries, with materi al deprivation, healt
probl ematic &rledgds (Hrast et al ., 2

essing this +eyntladi Ihdeiang ht hgeapsoci al c oh

gement , and sense of pur pefseprcehsaamtced ea il
cy priority for deprived CEE rur al ar eeé
s f or maotaicohn, awhpirch wor ks wi t h policy ma
ol s, and i ndi viduals to shapkpemwukxq'n

wpkv{"fgxgngrogpv"vjcv"eqgwnf " Bag'edftmmrewgf
emp, 2016) .

211.U{ pvjgukegpdgukek nct kvkgu"cpf"v
n

k or

kecvkqgpu

Drawing together the evidence reviewed abo
bet ween Blue Zones and deprived rural CEE a

1. CitkewnvwtcnBdigh gtpy mepegsf regions are cha

reliance on agriculture as $ta&l @r-i mamiyl y i

based farming being the dominant mode of

Swain, 2016; , Hal amska, 2022) .

2. Ngy" kpeqogu"cpf " oBwdthkdrypelsorofk eleg{i ons e:

|l ow i ncomes and modest materi al standar ds

by wmddresogeni gnabwmtoumoms hi ng conditions and

significant materi al deprivat20h6(Ljttl ev
Brzezi nski & Sat ach, 2022) .
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.lggitcrjke"rgokhjgypce&kvék regions are geo

peripheral, with | imited integration intoc
systems, and characterized by isolation f
(Poul ain et al ., 2004, , Swain,et20416. , , E
2021) .

. Nkokvgf"HFKBhphgt ypekqp&k regions are | arc
foreign direct i1 nvestment, remaining depe
activities (Blazek & Netrdova, 2012, , Or

.Ugmmh gf wegf " hqgddfo'tth{ uwgpews< of regions exhib
subsistence food production and | ocal foc

di fferent motivations and health out come s

2023) .
.Ugekcn"eqjgukqgp" wpf gBdtgre qtpygme=s "a ft gruaigvit @r<s
devel oped strong soci al ties and communit
to economic marginality, though the heal't
significantly (Kreouzi et al. 2022, Santoc
Brody et al ., 2023).
.Ygnhct g" uvecvgBoytghc nipygpueusg uo<f r egi ons are em
of inadequate welfare state support, witdt
soci al services (Sokol, 2020; , Hr ast et

.UwuvckpcdknkBpPtbjtpwppgpi gbi<regions face s
chall enges, with CEE rural areas exhibit:i
and Blue Zones facing the erosion of trac

(Pes et al ., 202 2; , Ricciolini et al ., 2z
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Thet kv kecne" fbkehthwgetegnp eBl ue Zones and deprived
t heir economwhiscthr uacrteu riens ma nyd wve'skppe"cu jsg "sSu qne
ewnvwtcn. "cpf nkhguv{ng"hcevgtu"vjcv"vtcpuh

kp" Dnwg" \'gpgu. "cpf" kpvqg" f gdrhtek xBd wkeq pZ'okne"sE G ®@"
princinplvésg naturally, eating wisely, i mpr o
adequate sl eep, keeping strong family ties,

respect fnen ,t mendplhaavi ng a pur pos-er e@pir elsiefnet (
the missing elements that <could transform t
areas into a foundation for exceptional | onq
i nterventions.
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31. Kpvtgfwevkqgp<"vijg
ngpi gxkv{

The contrast bet ween regions <characterized

those identified as Blue Zones represents o
i n public health and gerontol ogy. Bl ue Zone
wher e popaekht bobhs exceptional l ongevity, de
centenarians hi gher t han expected by dem
abi ol ogi cal age younger than chronological i
The five canon+&arldibBiliua®k (dotanaelsy )(,J apan) , Ni cc
Ri ca), l kar i a (Greece), and —$lbaae Landsaet
ofenvironment al, i festyl e, di etary, and S C
promote extreme | ongevity (Buettner, 2025, .
of Blue Zone areas is that they typically e
suchaa$avourable climate, | ower |l evel s of i
agricultural activities, thereby -peobomgt i ng
( Ltiltewood et al ., 2025).

Yet , favorabl e climate al one does not g u .
deprivation plays a significant role in heal
t hlei fe arc, with girls born in the most depr
years in good health compared to those in wi

This review synthesizes evidence on what r e
butghhil evel s of deprivation can do to transi
on |l essons from existing Blue Zones and fr
soci al pol Agyi cesearah. dependence and rur al
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32. Wpfgtuvcpfkpgpg] ggDgwgeu" c" vgoc

321.Eqtg"ejctcevagtkuvkeu"gh"Dnwg"\ gpag!

Before addressing what deprived regions can

makes Blue Zones distinctive. -HBasedr clo mmas
denominators of Bl ue Zon-etshd n"tPewlairncd® "d onnenhounde
moving watemaalihg wisely, I mproving resilier
sl eep, keeping strong family ties, stimul at
for the planet, and having a purpose in | if.
2022) . Thelsees parliingcni pcl osely with the six p
healthy eating, exercising, avoidance of s m
management, restorative sleep, and forming
et al ., 2022).

Critically, the Blue ZonesvPrej'®#¢gu@BZPXkplk&:

dg" qrgtcvkqgpecnk]|]gf" cv" vjg" eqoowpkv{" ngxgn"

ejcpigu. "tcvjgt"vjcp"tgn{kpi" ugn(gBuie'tgm'ek p f&l
Skemp, 2016 ; . What began as a National Gec
di scovery of five places around the worl d w
years ol d, and subsequently into a communi:t

Skemp, 2¢ 6 ;D\ .R"gjypu "vyjcv" rwvvkpi " vjg"tguragp
cjgecnvj {"gpxktgpogpv" gp" cp" kpfkxkfwecn" fggu"
gpxktqgpogpvcn"ejcpigu. "eqoowpkvkgu"jcxg"dgg
tgfweg"qdgukv{. "cpf"ocmg"vjg"(jBaenuin{e're &g kKSe&ke
2016 ;
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322.%Vja"tgng"gh"enkocvg"cpf"gpxktqgpog

A favorable climate is a necessary but not ¢
Bl ue Zone areas typically exhibit a variet
af avourable climate, | ower | evels of air po
activities, thereby promot-begnegexéerttstewand
2025). I n the Sardinian Blue Zone, for examj
t o rienacsed physical and cardiovascul ar actiywv
wal k Ibagceéds s(Fastame et al ., 2021). The Ni
l karia in Greece similarly benefit from mil
facil i treotuendy ecaurt door activity and agricul tur
However, climate alone does not produce | or
Bl ue Zone centenarians had reduced access t
Bl ue Zone residents | ived ionbeasmgemvicr dorume ndti
produce tmadmu¢littl ewood et al ., 2025) . Thi
bet ween <cl i mat e, food systems, physical ac
produces | ongevity outcomes, not climate in
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3.31. V] g " Fgr UNaoxpcivokxgkpy { " Pg z wu

Socioeconomic deprivation is a fund-aBmkat al
|l ongevity outcomes. The UK, for exampl e, (S
expectancy, now at 62. 4 years for me n an
socioeconomic ptdaprngata osignificant rol e
(Littl ewood et al ., 2025) . Heal th inequal
minorities, with Black and Asian individual
age (Littlewood et2all. mi2026n. ol deol ddages
Bl ack and Asian communities again dispropor
2025)

Virtually al/| factors generating det+ i ment
i ncluding dietary habits, unheal thy | ifesty
i nequalities, and eaveromoochéehi abl poll lCuaaudma e
i's acarlitinsight: the barriers to |l ongevity
and targeted i nterventions can addr ess
noncommuni cabl e di seases (NCDs) with socioe
rol e ofecepnpombc che pirn vEACDO bur den and i ncr e
vulnerability (Ciaula et al., 2021).



332.0wnvkfkogpukgpecn"rgxgtv{"cpf"kvu".
Deprivation is multidimensional and spatial
demonstrates that multidi mensional poverty
remote mountain districts, where food insec:!
excl ugioonn bfasi c services persi st (Rasul 2 (
further compounded by —-oliilchai é eclcamdgd bamhuymam
mi grati on, resulting 1in |l abour shortages a
Spatial inequaltihegs &€ oammpalulnelnges, as remote ¢
costs of service delivery and weaker instit
For regions with good climate that aspire
spati al di mensions of deprivation is essent
agricultural communities often do not refl ec
C 0O mmuing st, gmnddoaati on of vi abl e policies wit
with | ocal communities is necessary for un

modes of delivery (Cavanpugdtucecti ad .ap RroRadoh
the commenteyedtoédteh®s uef Zones Project (Buet
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34. Nk hguv{ng"cpf"dgjcxkgtcn"kpvagt

341.Rt gogvkpi"pcvwtcn"rj{ukecn"cevkxk\

One of the most consistent fjikidji hggxgro't @ls'sp:
ogqgfgtlkppggpukv{" rj {Akecopicegvkx&vibdw found ¢t
activities engaged in by Blue Zone <centena
agricul tural activities being the most pred
represent significantly hghhl e@welss cafl d atnicvi
| abouring occupati ons ;hoomet docari vh otbibeise s ,E navn dr
cul tur al i refalcihe nrceegsi omf si gni ficantly shape
physical activity (Herbert et al., 2022).

Hgt "fgrtkxgf"tgi kgpu"ykvj"iqqf"enkocvgu. "vjl
nkxgnkjqgqfu. "gwvfqgqqt"geewrcvkgpu. "cpf"cevkx
ngpi gx kv {" k v dptaxrg ppvikagnpnuiOn g t hat ensab) eanwal

compact nei ghbour hoods fosters heal t h, ma Kk
andl | ows curbing of climate emi ssions (Le
contributes to emissions reductions whil e i
2022) . Regi ons wieash araev oparbtpiecsuclta roaye dwetlol | e
outdoor physical activity as a-r bemadtdtbuidoert
engagement i s feasible.

342.Ekgvct{"vtcpuhgtocvkagp

Diet is a central pillar of Blue Zone | ongev
Bl ue Zones are quite different from each
backgrounds, cul tur al traditions, and envii
Commodci et ary features include theprpdaevxaldent
foods, amnmtiicohx iddents, and generally | ow cal or
emerging theme is that Bl ue Zone <centenari .

i ntake of haclaolroireise rweistt ri ction thought to m
a mild stressor that promotes homeostatic r
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For deprived regions, i mproving food secur.
Poverty and inequality in Latin America are
har mf ul ur ban environment al features, I ncl u
et ak2). 2CGondi tional cash transfer progr ams
have the potential to reduce health I nequit.i
remain in nutrition inequities (Duren et al
| ever agagrtihceuilrt ur al pot epriodlucted,appodaadtiee t sse |
akey feature of Bl -wuwehiZoen ea dpdorpeusisatnigonfsood i n:¢
targeted soci al protection programs.

343. Uvtguu"tafwevkap"cpf"ogpvecn"jgcnyvj
Psychol ogi cal resilience and competence are
i n Blue Zone popul ations, with cultivating
connections, and adopting a healthy Iifesty
al ., QWe®d)es in the Sardinian Blue Zone hayv
dwel ling ol deepardtiul t essellépressive signs atl
wedblking than peers I|iving in comparable are
Zone reportetdalb-bwetlaly med satisfact iHoamiwiyt h
ties than ol der people |living in urban area
Deprivati on, by contrast, i's associated wi
i sol ati on, and psychol ogi cal Adidstersess sn g( Lmetntt
heal th in deprived regi-loemwselr eiqruti @revse rbtoit din s na
changes that reduce the stressors associate
exclusion. The Blue Zones Pr-bpeetdrmemennpahlas.i
engineeremaging spaces and soci al streactures
of fers a model for deprived regions (Buettn
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35. Gpxktgpogpvecn"cpf"wtdcp"rncppl
351. 1l tggp"cpf"Dnwg"Urceg"cu"jgcnvj"kpl
Access to green and blue spaces is a critic
t hat IS systematically unegqual across SOC|
positively associated with health at -a popu
cause mortwggahietr vl heal t h, and ment al heal th
studies have shown that ur ban green and bl t
better mental health and reduced stress, par
whi ch can resulhteailn hsabet asmatvii alg s . One stud)
10% increase in exposure to UGBS transl ate
physical and ment al health symptoms, which
age (Hunter et al ., 2023).

However, access to quality green space is

Mel bourne found a concerning disparity in t
and fioghoeconomic status settings, with a

spaces on. aBbxirsatgieng | iterature has prioriti
accessibility domains when assessing 4 nequi
SES communities consi-gqguehtty gereenvesphowe I
Edirisinghqgt" 20eB8Kkgmud™ vigvj " i ggf " enkoc/vgu. " k
swcnkv{." ceeguukdng”" itdmgoetvikewncdmhpU"k p' ci

pgkijdgYtjgrqtfguugpvu" c" rgygthwn" ngxgt" hqgt" kor
ogxkpi"vgyctf"Dnwg"\gpg"eqpfkvkqgpuO

New indicators have be&ib2p22dpiotsgagp” sucdig aisw
yj kej"uvkrwncvgu"vjcv"gxgt{"ekvk|]gp"ujgwnf "
jgog. "ujgwnf"jcxg"52""vtgg"ecpqr{"eqgxgt"kp"
nkxg"oqtg"vjcp"522"0"cyc{"htqget(WHun"t egc tegu va"
2023) . | mpl ementing such standards i n depr.i
woul d be particularly impactf ul - oguinvde nu steh aotf
outdoor spaces.
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352.Ycnmcdng"cpf"cevkxg"wtdcp"fgukip

Urban design that promotes natur al movement
Project's community transformation approach
adopts specific I|ifestyle habits shared am
transform commooghbhi ¢edhe i mplementation of p C
changes that can positively impact | ife exp
i ncludes i mplementatiobasédi ppbvateseandved
engineering ai med pahty sii m@marl o vmonvge meanitl,y di et ar
buil ding purposeful communities (Lakshmanan
I n deprived regions, ur ban pl armsrei,n @ ntdh a&to mpm
nei ghbour hoods fosters health, makes commu
curbing of climate emissions (Lehmann, 202«
private tr arms pdrstoatai ofnrequent strategy 1 n <c
good to alll and -pacomeulhawmuisegholodd owRecki en
Regions with good climates can | everage the
outdoor spaces, wahlgi ngf pashsuctctyrce, and acg
naturally promot-eniphygsii gl taet icwintdy ti ons f o
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OYBANRBYYSYiGlt I yR dzNDIy LI

gpxktgp:«

Lower socioeconomic communities are more |
i slands and have higher heat exposures than
Il nequal ity i s expected to intensify due to
found swr deaed di sparities i n surface temper:
nei ghbor hood SES, wi t h specific geographi
i nterventions to mitigate heat exposure dis
need for targetedurmiotly ciietserawnan tcioonms , I ncl u
pl anning and cooling strategi es, t o mi t i ¢
nei ghborhoods (Sprague et al ., 2024).

For regions with good <climates aspiring to
benefits of the c¢climate are equitably di st
programs, tree canopy expansion, and the ¢
mitigate hieags wWhislparsitmultaneously providin
associated with better health outcomes (Hun-
However, caution is needed: ur ban greening
i nfor mal settdieamemgdhber hboavs t hrough proces:c
gentrification (Robinsokvgtgqwasl".c,r r2@22 ,k cBIgd ku
etgcvkpi"itggp"urcegu"kp"wtdcp"ctgcu"ecp"fKk
gh"oqtg"chifiRwdppnsogmget al ., 2022). Policies
with equity at their core, ensuring that eny

resident

s rather than displacing them.
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36. Ugekcn"cpf

36.1.Dwknf kpi "ugekcn"ecrkvecn"cpf

Soci al cohesion is a defining feature
characteristics observed iamohgd®&| uamiZlonween g i
social engagement, | ess smoking, moderate
and a-bmlsaerdt di et (Santos et al ., 2025) .

eqoowpkv{"eqjgukaqgp

€ gO0O0WwW,|

ol dest old participants repotrtemrdelfyr elguwe nt a t

depression (Soriano et al ., 2013) .
transformation approach explicitly targets
and soci al net works (Lakshmanan et al

Hqt " fgrtkxgf"tgikgpu. " dwknfkpi"ugekcn" ecr k\

Cities can support the development of
capital i s considered an indicator
environment al and public health issues

vi ol encextrame eoverty create a Vi ci

communities by decreasing the availability
and health serviceon,cidbhusxsoweakeni nfgCal andr i
Il nterventions that strengthen community
and civic participation can help deprived

characteristic of Bl ue Zones.
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36.2.Tgnki kgwu"cpf"ewnvwtcn"eqgoowpkv{"

The role of religious and cultural communi t
evident in several RBRlawe Adovreenst.i sTth ec oSrenvuennitthy
California, is the only Blue Zone thhagedver:t
di eyt airnt ake pattern, and the community's rel

framewor k -poomdhteiandg hbehaviors (Santos et al
Net herl ands found that Bl ue Zone participa

religion, @amoenignguaihemhi ng characteristics (D
For deprived regions with good climates, | e
community structures as vehicles -dmogt ,hehilgh
i mpact strategy. Communi ty organi zations,

assocnsaatcan serve as pl atf or ms for di ssemi
promoting healthy dietary practices, facil:
psychol ogi cal support
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3.7. Jgcnvj u{uvgo"cpf"rgnke{" kpvgt

371.Kpvgi tcvagf"jgcnyv,j cpf ugekcn"rqgnke

Achieving -Bl ke Fongevity out comesgsiwkt gle’pr
kpvgitcvgf"jgcnvj"cpf"ugekcn"rgnke{"vjcv"cf
jgcnvj " ukownivlicopegdg wouonl{i0Ocy acti on across ur ban

heal th into account may miss opportunities
har mf ul urban health i mpacts (Duren et al
advocates for a bettetrancemrderasntdanWsegpf aacd
transdisciplinary set od n iazsisnegs stmeen t i mtee rrd ecps
human healt h, ani mal heal t h, and environmen

Urban devel opment not only creates job oppo

also presents multifaceted and interactive
Urban devel opment without the provision of
poll utiens, oppdutunities to exercise, and pr
on physical and ment al health (Queenan et
I ntegrating heal th considerations I nt o u
transportation pol i cyl icayndi sf o® s s esnytsitaelms f opri
conditions that support |l ongevity.

3.72.Cf f t guukpi "pgpegoowpkecdng"f kugcuc

Noncommuni cabl e diseases (NCDs) are a maj or

regions. Virtually all factors generating
ageirnmgcl udi ng di etary habits, unhealthy I
i niquities tdred, i menqgduaednvireamentnoldi poablei
i ntersection of NCDs with socioeconomic dep
economic deprivation in NCD burden. Amid po
wr ong i ndividual behawiloudeast ertmh e arctosmmerf c
unsustainabl e I ndustri al productions |l ar ge
usually ignored (Ciaula et al., 2021).
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Hqt "fgrtkxgf"tgi kgpu"curktkpi "vg"Dnwg"\gpg"
kpf kxkgxwgm" kpvgtxgpvkgpu" *rtqgoqgvkpi "™ jgcnvj |
uogmkpi "eguucvkgp+"cpf"uvtwevwtcn"kpvgtxgpvl
tgf wekpuWtggz'r ggq" gpxktgpogpvecn" rgnnwvcpvu. "
jgcnv) Bte gBODue Zones Project's approach of
easy choice through environment al engineer.
that does not rel wisbpelwgrofBuprtdiwmwedué&l Skem

5090%5equf{uvgo”"tguvgtcvkgp"cu"c"]j

Ecosysrteest or ation offershasegowe@mpfrowlachnaturie
health in deprived-basgdorms.al Rhstiornteaetrivemt i o
known as green prescriptions, can encour ag
l i festyle changesttohat froedumed arbiod k cf ali sease
2022). -1®0VH &s emphasised a®di eXxiacgr eavedormp

i nequalities, and interventions should aim
i n regions t hat already rhgveantdi gnheatetvgl sd
environments (Robinson et al., 2022).

Hqt " tgi kgqpu" ykvj " iggf" enkocvgu." gequ{uvgo

kortgxg"gpxktgpogpven"swecnkv{."rtqoqvg"rj{u
vjtgwij"citkewnvwtcn"tguvgtcvkqgp. Grcediiunvg gp

and gener al i mprovements to urban built and
can i mprove health and quality of [Iife whil
and reducing vulnerability to extreme event:
public health i nctoesryvsethnetm omes tforroant ieon are to
urgent policy action i s required at al |

i ntergovernment al platforms (Robinson et al
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381.Gswhlew{pvagtgf"i gxgtpcpeg

Achieving -Blke doneomes I n deprived regi or
framewor ks that explicitly prioritize equit
and mitigation policies risk not only ©perp
creating tnlkemwowghesprocesses of mal adaptati on

e
Out c éonaes e d equity rel ates t o t he consequer
devel opment al trend, while procedur al equit
the process of deleirvergi gasandaeadrmierciksten et

For deprived —x£egiensd gqQquetwance means ens
promoting environment al I mprovements benefi:
members have meaningful participation in pl
and benefriventifonnntaere fairly distributed (¢
et al .Vj @0ROWg"\gpgu"Rtglgev)u"eqoowpkv{"vtoc
yqtmu" ykvj"rgnke{" ocmgtu. " ngecn”" dwukpguugu.
gpxktqgpogpvu. "lgdth'gk pe rcw w g X(gBnieqtxtgnteprc p&e gS k e mp ,
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382.Cxagkfkpi "i tagagp"igpvtkhkecvkqgp

A critical risk i n transforming deprived re
|l i ke communities 1Is the phenrbmendnsplfagemem
| oowncome residents as a resul't of environm
propert yBlvoakl,uezs02(0) . Over the past few decadc
ecol ogical, or green gentrification in citi:
scholars and activists alike, amidst growin
pl anning enmprhalkiirsg oci ties more sustainabl e
exacerbatneatseocab Il nequalities I n t he city
di spl acement (Blok, 2020). Wi thout appropr.i
i n urban areas <can datsipolnasc ei nd efparviovuerd opfo pnud r
(Robinson et al ., 2022).

Pol i ci etshemuesftor e b e dedsiisgpn eadc ewnetnht amtfieguar d
affordable housing protections, communi ty
processes that ensure existing residents ber
(Bl ok, 2020, 2A0r2n8 )t-aapAleratwit @dl i, ci es are critioc
housing prices, with subsgeqgwanet rcdcisd pdleand esme ma
referred to as "environmental gentrificatior
ri sks is essenthat tboe e&naosi hgon from dep
status is genuinely inclusive.
383.Uwuvckpecdng"Fgxgngrogpv"lqgcnu"cu"

The Sustainabl e Devel opment Goal s (SDGs)

opportunity for integrated approaches to he.
et al., 2017). The 2030 Agenda for Sustaina
peopl e, pl aneperiatnyd, pwi t h countries and al
coll aborative partnership to implement this
Heal t h aBred nWel,I SDG 11 (Sustainable Cities
(No Poverty) are partideplrawnvliedd melge warst aspi |
status.

Ways in which green spaces and nature are i
to care for parts of cities and human sett]l e
of sustaining t he natur al environment ar e
sust ai rhalml edewrel opment (Secretariat, 2017) .
climates, aligning Blue Zone transformati ol
acoherent policy framework that can attract
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Dr awi ng
good cl
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together the evidence reviewed above

i mates to -laickhe ehendéd wiet y omet comes cC:

across several i nterconnected domai ns:

1. Cfftag
progr
recog
al .,

2. Rt qoq
per ma
and o
(Buet

3.Vt cpu
antio

envir

uu"ownvkf kogpuegpgbnt agggted social g
ams, conditional cash transfers, anc
nizing that deprivation is a fundame
2022, Littl ewood et al., 2025, Rasul
vg"pcvwtcn"trhjr{owkgenc m"gaa wkuxd k w{r a | i ve
culture, walkable urban design, act:i
utdoor recreational spaces that | eve
tner & Skemp, 2016; , Herbert et al
hgto"hgqqftgprpkompoepuelefdb,aspldant

xiidkcahntdi et s whil e addressing food 1in

onments (Pes et al., 2022; , Santos

2025) .

4. Kpxgu

v Iskwpc'nmkkvi{j. "gswkvcdn{"fkuvtkdatvgf"itg

i de health benefits to al-S§E8esident s,

nities, whil ediisnppllaecneermetnitn gs aafnetgiuar ds

i singhe, 2023, Hunter et al ., 2023, F

"ugekcn"ecr kvcn"tchprfdwreqh oovprimy r'ietqyy g u k
izations, religious institutions, C L
generational programs that foster t©h
ue Zones (Buettner & Skemp, 2016, Sec¢

ogpv"kpvgitcvgf"jthanvijaddpfessgak NIC'Drs g
h, and the soci al determinants of he
gh sil oed sectoral approaches (Durer
a et al ., 2021) .
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7. Cfqrv"legwkygft gf "ighkgt pepegres community p:¢
planning processes, fair distribution of
existing residents from displacement (Gor
2020, Bl ok, 2020) .

8. Ngxgtcig"gequ{uagoat gpemtsptde Wkecpd t h i nt er ve

Simultaneously i mproves environmental quas
enhances food security, and strengthens c
al ., 2022).

9. Cnki p"ykvjt'ovijpg'oWwkldie a coherent policy fr.
international support and ensures that BI
sustainable and inclusive (Queenan et al

3.1000Egpenwukaqgp

The transition from deprivation to Blue Zongc
even in regions with favorable climates. Cl
condi tion for exceptional l ongevity. The

demonsttrlhaagtesl ongevity ensues fFaometbsysti gmtc
factors that make the healthy choices both ¢
Hgt "fgrtkxgf"tgi kgpu. "cejkgxkpi"vjku"gequ{u:
fgvgtokpcpvu" ghVkmicnkp”"gkmwkvcdng" gpxktgpoc

dwknf kpi "™ ugekcn" eqjgukqgp. " cpf" /legprngodgpVk
I gqxgt pclpheeg OBl ue Zones Project's delmeowneslt r at
environment al engineering can produce me a s
outcowmexl uding reductions in smoking rates
preval ence of zero cepmrwnhey @araefr yofcadc ecmnaenp
transformation is achievable (Buettner & Sk
The chh®!| fem deprived regions with good cl i m
while ensuring that the benefits of transfo

resident s.



Egpenwukgp<"h
Gwt gqgrgcp”"rgtu
Cigkpi !

N g pui vgt xwkevv{w't ccpnf

tgo" r gtckKrj gt {
rgevkxg"gp" Eq
"t gpg.

This study began with a paradox. Regions <ch
agricultural dependence, geographic periphe
can, under certain conditions, become envir
researchieomomBeés demonstrates t hat |l ong an
necessarily the product of weal t h, technol «
systems. Rat her, they emerge from the inter
l i festyl es, envi raonndnecnotnardu ncietmide d i gomwser nance.
When these insights are placed alongside t he
Eastern Europe (CEE), a nhew perspective bec
regions share several structur al char-acter.i
scale ubgur e, | ocal food producti on, wa l |
consumption patt-etrhnosu g ha nodf tsetmo asnigrnaiitnye dt i es .
i nstead of | ongevity advantages, these regi
wel fare weaknesses, e noougtrnaipghri act iaogne,i nagn df rda me d
The key |l esson is not that CEE rur al areas
contain underrecognized structur al assets t
could contribute to a broader European stra
and soesialience.
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capital, consolidated wel fare states, and ac
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frequeenhl pobetioned as “catching up,” “conve
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I nstability, housing affordability pressul
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l' i festyles, environmenitmadi dieduwaldiazaoinogn aummd d
and cohesi on, S 0me structur al characteris
backwardness may reveal adaptive value.
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affordable housingcalpegeagrivedl| tsumradll knowl ed
pract i cecsonsluonwetri on mobilitewxipdtthgr nant eame nsg
and comruwreidt ysoci al structures represent a ¢
sustainabl e -paondothienag t devel opment pat hways.
i nterpreted as peri pheral simplicity may |
resilience.

This shift does not romanticize deprivatio

soci al exclusion remain serious structural

future of European cohesion cannot be built
t o Eaotr, on replicatifgduwetsrtiealn dievbealnop mer
everywhere. l nstead, it requires recognizin

a strategic resource.
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The European Union was built not only as a
di verse social, cul tural, and territorial S
administrative chall enge. Yet I n t he cont
transf orrmati oecomes a source of innovation.

Western European countries currently face a

housing prices, growi ng social -rebatatdio
noncommunicabl e diseases. At the same ti me,
struggle with depdepultatiaced | and, ageing ho
| abour migration. These dynamics are deeply
East to West sustains Western welfare syste
I mbal ance in CEE regions.
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rebal ance it through cooperation grounded i
not merely as | abour reservoirs but as | abol
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capacity, research infrastructure, financi a
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I n this sense, CEE should be wumderismoext asc
ter ms, but as a foundational space for deve

pol ycrises.



Ht go"vjg"Ectg"Etkuku"vg" Ngpi gxkyv
Ageing is often framed as a burden on
This study has argued for a different
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The Blue Zone framework demonstrates that
everyday environments. Wal kabl e communi ti
strong family and choamsmeudhi daryd tli@esal Ipyl amrt od u
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of social organization and spatial desi
Many CEE rur al regions already possess

fcompact settlement structures,
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these features can be strengthened rather
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i nstrument s, and soci al Il nnovation pr-ogr ams
oriented territorial strategi es. l nst ead
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expectancy, social cohesion, access to
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territori al redi stribution.
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Recognizing CEE as a European resource must

Wel fare state weaknesses,
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Transformation should avoi

participatory.
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capacity.
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support can provide scale and coordination
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This study has shown that the boundary betw

determined by income al one. 't i s shaped by
soci al cohesi on, |l i festyle practices, gove
demonstrate whatsi ble when these el ements é
demonstrate how similar structural foundat.i
under different policy and social contexts.
The challenge, and opportunity, for the Eurc
structur al foundations wiotrh entned u giowe,r n &
recognizing the assets embedded in CEE terr
wi de ses at €qirope can transform perceived
resilience.

Kp"cp"gtc"fghkpgf"d{"rgn{etkuku."vjg" hwvwtg
gp" wpkhqgqtokv{"cpf"oqtg"qgp"vjg" kpvgnnkigpv"
Gcuvgtp"Gwtgrg"ku"pgqgv"ogtgn{"ecvejkpi"wr0o"Kyv
uwuweckng"cpf"jgecnvj {"fgxgngrogpv"kp" Gwtqgqr g" e



Tghgt gpegu

Ctokvcig."CO0O."Fg{gqp."CO0."Ocfapkcp."JO."("Pg
Lwuvkeg"kp"Wtdcp"Enkocvg" Rncpu<"C"EG6r40t kug
J vvru<11fqgkO0qgti 132@P37371; 9:4988522: 5;

Dgpgfgvvg. "1 0O"cpf"Ectdgpk. "FO"*4245+0"Vjg"J
ngpi gxkv{"kpVgodetghkegkhkpbgblgpegu. "78."262260
J vvru<11fgkO0qgti 132032731dkqgqeqph142457826226

DncAgm. "LO"cpf"Pgvtfgxh."R0"*4234+0"Tgi kgpec!
hkpcpekcn"etkuku"kp"vjg"pgy"ogodgt"uvcvgu"qg
Gwtgrgcp"Wtdcp"cpf"Tgl8BB®dpcn" Uvwfkgu. " 3; *3+.
j vvru<11fgk0O0gti 1320339912;8;99863364:872

Dngm. "CO0"*4242+0"Wtdcp"itggp"igpvtkhkecvkaqgp
Wt decp" Uvwf kgus.:"3789* 36+. " 4: 25
T vvru<11fqgkO0gti 13203399122642; :23;:;3272

Dgw| ctgxumk. "UO"cpf"Jgttgtq. "UO0O"*4238+0"Vj g
vicpukvkgpu."tgikgpcn"kpgswcnkvkgu"cpf"rqgxg
Wtdcp"cpf"Tgi kgpce/n8®Uvwfkgu. "46*3+. " 8;

] vvru<11fqk0O0qgti 1320339912;8;9986377; 866;

Dt “f{."NO."Hctmcu."LO."15n."KO."Oknpmgxkeu
tgukuvcpeg<"Kpvgitcvkpi"yqgogpXu"gzrgtkgpegu'
ogxgogpvO"Kpvgt ug7e:vkqpu. " ; *6+. " 363

j vvru<11fgkO0qgti 1320395781kggluroOx; k603364

Dt | g] kYumk. "00"*423: +0"Kpeqog"kpgswecnkv{"cp

Gcuvgtp"GwtqgqrgO0"Geqpgo&ke0 U{uvgou. "64*4+. " 43
j vvru<11fgkO0Ogti 1320323811 0gequf{u04239029022!
Dt | gl kYumk. "0O0"cpf"Uclcej."MO"*4244+0"Fgvgt
egwpvtkguO"K|]c"Ygtnf"qh" NcdqgtOoO

j vvru<11fgk0qgti 1320373: 71k| cygn06; 8

Dwgvvpgt. "FO"*4247+0" Nguugqpu"Htgo"vjg"Dnwg"'
Rknn+" hqgt"c" Nqpi."Jgcnvj{"NkhgO" Cogt/lkecp"Lgq
32840

] vvru<11fgkO0qgqti 132033991377;:498473556532



https://doi.org/10.1515/9782766300839-008
https://doi.org/10.1051/bioconf/20235604004
https://doi.org/10.1177/0969776411428650
https://doi.org/10.1177/0042098019891050
https://doi.org/10.1177/0969776415596449
https://doi.org/10.17356/ieejsp.v9i4.1142
https://doi.org/10.1016/j.ecosys.2017.07.003
https://doi.org/10.15185/izawol.496
https://doi.org/10.1177/15598276251334310

Dwgvvp
Ogf kek
] VVIruc<

gt . "FO"cpf"Umgor . "UO0O"*4238+0" Dnwg"\ qp
pg. BABNV7+. " 53:
11fgk0gti 132033991377;:49838859288

Ec
Ec
Qd

[V

p f
k c
t x
u<

< € M >
- Q O O

tkpk."GO0O."Rcinkgpg. "NO. "Dcticink."CO.
pk."NO"*4245+0"Fqgu" Wtdcpk| cvkgp" Eqt't
cvkgpecn"UvwB83Rp"Tqgog. "Kven{O0O."; 7

11f gk O o¢/5/2 5¥338230934282 9 1 ; 9 :

Ecxcpc
" Tq
W C
ct

u <

Tg
|V

=
-O-
< € Q@ —~ X
« un

-

wij."CO0O."Dkzd{."JO0O."Ocpiycpk."UO0. " Ci {
dkpuqgp. "DO"*4246+0" Ht go"eqpuworvkqgp"v
nkv{"cetlgegidkkgemgdyugegqu" kp" Il jcpcO"
ej "Eggqpwpk8ty+."2;322;0

11f gk0q19i8UR2AxF D:8:hth4 737

Ekcwnec. "

Pgpeqgo

vewijv"

j VVTIuc<

CO. "MtcyB®p{mnl goOQG.t""NHEK.O"k(t 'RRgPtht lcyegcuc . "
owpkecdng"fkugcugu. "enkocvg"ejcpig"cp
wu"cdgwv"u{pfgokeO" Gwtgrgcp"Lgwtpcn"
11fgk0qti 132033331gek0358: 4

Fcxkpg
ugpukyv
] VVIruc<

nnk. "UO. "Yknneqgqz."FO."("Uecrcipkpk. "1
kxg"rcvjyc{"cpf"egpvgpctkcp"rgrwncvkdq
11f gk0q16i;3F2033: 813964

Fggi
Kf gpvk
cpf" Gp
Vv ruc<

"FO."Vkndwti."VO0O." Xkuugt."0O0. "Dtcco. " C(

hkecvkgp"qgh"c"uDnwg"\gpg4y"kp"vjg"Pgv]j
xktgpogpvecn"RtghkngO"Vjg"lgtgpvgngi ku-
11fgkOqgti 132032;51igtgpv1ipcg354

Fwt g
GO" *42
j VVTIuc<

©

"PO. "Dgpavg]|."DO."Dgqpknnc."LO."Tgicn2
44+0" Kpenwukxg" Ekvkgu<"Jgcnvj {"Ekvkgu
11fgk0qgti 13203: 4571222667

Hcuvco

cfwnvu"

Ru{ejq
i VVruc<

g. "00."Owncu. "KO."("Rcw."00"*4243+0"0
nNkxkpi "kp"vjg" Uwrt"fukvpnwkf c{ XQu’"KDonvwggt " p\ cqvpkgg<p" ¢t
i gtkcvt kKxd:. "®G5*34+. " 3499

11fgk0qgti 132032391u326383244222387,;



https://doi.org/10.1177/1559827616637066
https://doi.org/10.1007/978-3-031-16182-7_6
https://doi.org/10.1088/2515-7620/ad76ff
https://doi.org/10.1111/eci.13682
https://doi.org/10.1186/1742-4933-9-9
https://doi.org/10.1093/geront/gnae132
https://doi.org/10.18235/0004459
https://doi.org/10.1017/s1041610220001659

Hcuvcog. "O0. " Twkw. " O00. " (" Own c u. '7DgOk"p*i 4" 2k4p3'+\oc"v
Cfwnvjgqgf<"Nguugqpu"Htgo"UctfkpkcXu"Dnwg"\qgp:

939480
j VVIu<11fgkOqgt i24B2®B6HA2291u32; 24

Hk tBcgr r kgnng. "TO" *4246+0" Nqpi glBkw{ " UgetgvuO"

j vvru<11fgko0qgti 132032:91230ppp02223229

2:60; |

l jcpgo. "CO"cpf"Gf kt kiygyppgagké TORIdARQUIBWIOY Wl &'

swcnkv{<"kpukijvu"htqgo"vjg"ekv{"qgh"Ogn

dgwt p
VO" * 4;
cn" 1l w
k. " PO

Gpxktqgpogpvh4,3®6*4+."52;

j vvru<11fgk0gt/3322088382: l1ucudg

l gpXcnxgu."LO. "Pctgpftc."PO." (" Xgtoc."
fkurtqgrqtvkgpcvg<"Rtkpekrngu"hgt"urcvk

l ggitcrj{"cpf"Gpxktgpogpv. "34*4+0

] vvru<11fqk0qgti 132032241i9gq4092246

l gxkpfctclw. "FO."Cv|oqgqp."10."("Dct]| knc
Nguugpu"htqgo"egpvgpctkcpuO"Crr bt " (" Vtcpun

] vvru<11fgk0O0qgti 1320323811 0cvi 042370230

223

|l wctfkcpekej."KO"cpf"Dqhiggkpgpaogpkiv" @O gh4&247 €0

vjtgwij"vjg"rtkuo"gh"Gwtqgqrgcpk|cvkgp"k
Gwtgrgcp"Uqgekcn"Rgnke{O0

p"uqe

j vvru<11fgkO0Oqgti 1320339912 ; 7:;4:9473553799

I {Nthh{."FO0O" * &«24e3g+t00g"" Wjtgc"ro" kkfpf"nEggpvtcn"cpf " Gcu

4232u<"kpuvkvwvkgpu"cpf"fkxgtigpv"itaqy
42*38B35,02
] vvru<11fgkOqgt i24B2UBDH791u634; 7

vj"oq

vig"R
* 3+

Jcncoumc. "0O0"*4244+0"Hkhv{"{gctu"qgh"twtcn"c
Twtcn"cpf"Citkewnvwtcn"Fgxgnqgqrogpvitcv"”
4244+0" Gcuvgtp" Gwtqgr gd3p9E0gwpvt{ukfg."4:

] vvru<11fqk0qgti 13203499719g9ge042440229

Jgtdgtv."EO. "Jgwug. "O0. " Fkgv]ocp."TO."
*4244+0"Dnwg"\qpgu<"Egpvgpctkcp"Ogfgu"
Lgwt pcn"gh" Rgrwnc/l6e8Qqp"Cigkpi ."3:*3+. "7
j vvru<11fqkOqt V21482 GRB291u34284

Enkou
gh" Rj


https://doi.org/10.1007/s10902-021-00420-2
https://doi.org/10.1097/01.nnn.0001007084.94134.dd
https://doi.org/10.1108/sasbe-11-2022-0247
https://doi.org/10.1002/geo2.70024
https://doi.org/10.1016/j.atg.2015.01.001
https://doi.org/10.1177/09589287251331577
https://doi.org/10.1057/s41295-021-00264-3
https://doi.org/10.12775/eec.2022.007
https://doi.org/10.1007/s12062-022-09396-0

Jtcuv. "0O0."Otcm."CO."("Tcmct."V0O"*4235+0" Uq:e
Gcuvgtp"GwtgrgO0O" Kpvgtpcvkgpecn"Lgwt,@cn"qgh" Uqg
J vvru<11f qgkO0Odq2am?232220:3432: 1kl ug

Jwpvgt."TO. "Pkgwygpj wklugp."0O0. "Hcdkcp. " EO.
Mcjnogkgt. "UO"*4245+0" Cfxcpekpi "wtdcp"itggp
jgcnvj 0"Vjg"Ncpegyv" RRwWdeMkoe " Jgcnvj . " *; +."g95
] Vvru<11fqk0qgqt/4388320482/B832348% 8:

Mgjn."JO0"*4237+0"Eqpx82iT ggegltpkpégikGWigpeg:
Vtcpuhgt " Gwtqrgcp" Tgxkgy" qh75N8c3dogwt "cpf " Tgug:
J vVvru<11fqgkOqgti 132033991324647: ;377:7;5;

Mgxcejgxc."UO0O"*4223+0"Hngzkdknkucvkgp"qh"{qg:
Gwt grgO" [ guwsp20. "; *3+. " 63
] vvru<11fqk0O0qgti 132033991332552::2322,;22326

Mt ggw|] k. "O0. "Vjgqfgtcmku. "PO." (" Eqgqpuvcpvkpaqg:
\gpdNkhgQuv{ng" Ogfkekpg"Rknnctu"cpf"Dg{qgpf<"C
Dgjcxkqgt"cpf"lgpgvkeu"vg"Ygnndgkpi "cpf"Nqgpi
Ogfkekpg. ™9383.708+. " 972

] vvru<11fgkO0qgqti 132033991377, :49844333:6, 6

Ncmujocpcp. "UO. "Mkppkpigt."CO. "l gnwd. " KO. "F
Dwf ghh. " OQ["g-cAt2"42t+pp'f4"2gh " j ki j "rtgxcngpeg" qh"|
kp"dgcej"ekvkgu"gh"Uqwvjgtp"Ecnkhgtpkc<"C"d
Ecftkgqnqgi {. "6."3222; :0

jvvru<11l1fqgkOqgqti 1320323811 0clre0424203222;:

Ncpi."VO0O. " Dwt pgkmc. "Gniv.d hP.q"qlDeg 1" gRkgnekkbMpv. ™" Rh Ou & |
l 0" * 424 H"'vikgegenKKg gnct kucvkgp"cpf"rqgqnke{"tgur
fgxgnqgrogpv"kp"vjg"Dcnvke"UvcvguO" Gwtqgrgcp"
660

] vvru<11fqk0O0qgti 1320339912;8; 9986433245775

Ngjocpp. "UO0O"*4242+0"Vjg"wprncppgf"ekv{<"rwd
wtdcp"kphgtocnkv{0" Gogtcnf"Qrgp" Tgugctej." 3
j vvru<11f qkOd2t7 2 2220232032 : 1gqt



https://doi.org/10.1108/ijse-05-2012-0082
https://doi.org/10.1016/s2468-2667(23)00156-1
https://doi.org/10.1177/1024258915585939
https://doi.org/10.1177/110330880100900104
https://doi.org/10.1177/15598276221118494
https://doi.org/10.1016/j.ajpc.2020.100098
https://doi.org/10.1177/09697764211023553
https://doi.org/10.1108/eor-05-2023-0007

Nk u
vtec
i V.V

ugyumc. " 0O0"*4239+0"Vjg"hkpcpekcn/"et kuku"
pukvkgp"eqwpvtkguO" Gwtqrgcp" IGAWwt pcn" gh" K
ru<i11fgkOqti 1320339912; 7;8:23388:76; 2

Nk v

Jgp
kpg
i V.V

vngyqgqqf."MO. "1l gike."LO."Jkemocp. "0O0."Jgp
ugp. "U0O"*4247+0"0Ogvcdgnke"f{uhwpevkqgp"gx
swcnkv{O0"Cigkpi"Enkpkecn"cpf"Gzrgtkogpvec
ru<11f qk0qgt 2U4RZ@HEDB291ub62742

Nq |
qh"
Ogf
i V.V

cfcCOctvipg|."KO"cpf"Cpc{c."LO"*4246+0"Y
kvu"fghkpkvkgp"dcugf"qp"vjg"oquv"uweeguu
kekpg.e®*®+. " 668

ru<11fqk0qgti 132032241ci 04034565

Ng |
egp
ngp
| VvV

¢dcct vapg| . "KO. "Ng|cfcCOctvkpg]|]."NO."("Cpc
vgpctkcpu<"C"rqvgpvkcn"ogvcdgnke"cpf"cig
igxkv{O0"Ci gkpie"3&®dgof kekpg. "9*5+. "628
ru<11fqk0qgti 132032241ci 040345538

Og

tg
|V

® >S5
«Q
—

<

ku. "O0."Gttkig."CO."Etplct."TO0O. "Rgu."10.
vgt "cpf"cvvckpogpv"qgh"gzegrvkgpcn"ngpi
<11fqkO0qt 213HB5BBB5: 1ub637,;

ﬁ
c

(@]
c x -

Qp

ecr
Enc
i V.V

cp. "n0"*4233+0"Htgo"vtcpukvkgp"etkuku"vi
venkuo"cpf"ncdgwt "kp"vjg"Egpvtcn"cpf " Gec
u. " 543340+ . " 435
u<11fgk0gti 132033991252; :38:3362486:

-

Rgt
rcv
Owp
| V.V

gf {."\VO0. " Ncmk."DO. " ("RAank."NO"*4244+0" Ng
vgtpu"cpf"tgi kgpecn"fkurctkvkgu"kp"Egpvtc
r&ke'qpqokec/: y0*4+. " 93

ru<11fgk0O0qti 13203: 753/ 1luvwfkcOowpf k042440 :

Rgu.

\'gp
j V.V

"10."Fgqtg. "0O0. "Vughnkqgw. "HO. " (" Rgwnckp."'
gu<¢ @i qutgivgv " kuuwgAO 75®cO0v wt kvcu. "386. " 53
ru<11fgkO0qgti 1320323811 0ocvwtkvcu04244028]

Rgv
tgf
| V.V

tgqxc. "DO"cpf"Ngg. "CO0O"*4245+0"Vjg"ghhgev"
kuvt kdwvkgp"kp"Egpvtcn"cpf" Gcuvgédpo Gwt qr
ru<11fgk0qgti 13203399136873387453432; 65



https://doi.org/10.1177/0959680116685490
https://doi.org/10.1007/s40520-025-03034-3
https://doi.org/10.1002/agm2.12343
https://doi.org/10.1002/agm2.12336
https://doi.org/10.1038/s41598-019-54604-1
https://doi.org/10.1177/0309816811402648
https://doi.org/10.18531/studia.mundi.2022.09.02.71-89
https://doi.org/10.1016/j.maturitas.2022.06.004
https://doi.org/10.1177/14651165231210943

Rqrrgn. "HO. " Gmcorgt."RO."("Uvggnftcklgt."NO"
vg" Dgeqog"c"Egpvgpctkcp"kp"Pkpgvggpv) "cpf"G
Eqj gt vuO" Rgrwncvkgp"Urceg"cpf"Rnceg. "53*9+0
] vvru<11fgkO0qgqti 132032241rur 092323

Rgqwnckp. "0O0. "Rgu. "1 0."ltcuncpf."EO. "Ecttw."
*4226+0" Kfgpvkhkecvkgp"qh"c"igqgitcrjke"ctgec
Uctfkpkc"kuncpf<"vjg" CMGC"uvwf{®B6d@zr0gt kogpv
j vvru<11fgkO0qgti 1320323811 0gzigt042260280238
Rgqwnckp. "0O0. "Rgu. "1 0."ltcuncpf."EO. "Ecttw."
*4226+0" Kfgpvkhkecvkgp"qh"c"igqgitcrjke"ctgec
Uctfkpkc"kuncpf<"vjg" CMGC"uvwf{®B6d@zr0gt kogpv
] vvru<11fqk0O0qgti 1320323811 0gzigt0422602802338
Swggpcp. "MO. "l ctpkgt."LO."Pkgnugp. "NO. "Dwvyv

Mgem. " TO" *4239+0"Tqgcfocr"vqgq"c"Qpd&"90gcnvij " ci
j vvru<11fqk0qgti 1320329; 1lrcxuppt 423934236

Tcuwn. "1 0" *4247+0" Rgxgtv{"cpf"Fgrtkxcvkqgp"Kk
Uvtwevwtcn"Ejcnngpigu. "cpf"Rgnke{" Tgurqgpugu
j vvru<11fgkO0gti 132032241rqr60922638

Tgemk
Ucvvg
l gcnu
] VVIu

p."FO."Etgwv]| ki . " HOT.g"uHdg tgpr ogp. f* g0 0.. " BDCe.G'xX Ny
vjyckvg. "FO"*4239+0"Enkocvg"ejcpig."g
"cepmtwrgep'kxgO0O" Gpxktgpogpv/BcgD" Wt dc pk|
11fgk0qgqti 1320339912; 78469:3889999:

AN T Q

Tgemkgp. "FO. "Nycuc. "UO. "Ucvvgtvjyckvg. "FO. "
Dcwvkuvc. "GO" Gswkv{."GpxktgpogpvchAidbauvkeg.
] vvru<11fgkO0qgti 132032391, 9:3538785:9:0235

«

Tkeekgnkpk."GO. "Vktcnvk."CO0O."Rcgngvvk."NO."
fgxgnqgrogpv"ceeqtf kpi"vqg"4252"cigpfc"kp" Gwt
vig"gpnctigogpv"rgnke{ 0" Uwu V3c;k3p4cOd'ng" Fgxgngqgr
] vvru<11fqkOqgqti 132032241uf 0497

Tgdkpugp. "LO. "Ctgpugp. "LO."Fcpkgnu."EO. "1qggq
Dt ggf."00"*4244+0" Gequ{uvgo"tguvqtcvkqgp"ku"
EQXRBREO"Vjg" Ncpegv"RncpgwoOts{0" Jgcnvj."8*,; +."¢g

] VVvru<11fqk0qt/T3320828323%3F64



https://doi.org/10.1002/psp.70101
https://doi.org/10.1016/j.exger.2004.06.016
https://doi.org/10.1016/j.exger.2004.06.016
https://doi.org/10.1079/pavsnnr201712014
https://doi.org/10.1002/pop4.70046
https://doi.org/10.1177/0956247816677778
https://doi.org/10.1017/9781316563878.013
https://doi.org/10.1002/sd.2758
https://doi.org/10.1016/s2542-5196(22)00171-1

Twkw. "0O0. "Ectvc. " X0."Fgkcpc."EO. " ("Hcuvcog.'
Pgy" Uj/Nel hgt "ogpvecn"jgcnv) A" Gxkfgpeg"qgp"fagr
eqgttgncvgu"kp"ncvg"cfwnv"nkhg"urcpO0O"Cigkpi™"
3533755440

j vvru<11fqkOqgt i24B2®B2291u62742

Ucpvgqu. " JDOk g'tConccpd.c'f&kO. " Rccncpk. "00. " Rcfknnc."
Htcugt. "1 0"*4247+0" Nkxkpi"ngpigt"cpf"nkhguv-
Cfxgpvkuv" #AdciwjwtPpwewmf"{gh" Ci gkpi " Tgugctej "cpf
j vvru<11fgk0qgti 13203238110l ctnkh04247032223:

Ugetgvctkcv. "EO"*4239+0" Ewttkewnwo" Htcogyaqt
l gcHwWwwd u<11fgkOqgti 1320364391eqouge03286

ugmgn. "V0O"*4242+0"V]jg"Ghhgev"qgh" GW" Kpvgitcyvl
GwtqrgO"Lgwtpcn"qgh"Jgcnv) " RInk&keu"Rgnke{"c
] vvru<11f gkOqgt i ¥:3922083847337 12583 8: 9:

Ugtkcpg. "LO. " XY%] swg| ."UO."Ecttgvgtqg."UO."Iq
Rgwnckp. "0O00"*4235+0" Fguetkrvkgp"qgh"gzvtgog"
Gzrnqtkpi"c"rgvgpvkcn"Dnwg"\gpg"kp"Ogpgtec.
Kpvgt p.c'vkeg'pg+#.9'08 4 2

] vvru<11fqk0O0qgti 132033331iik03436°:

Urtciwg. "PO."Wgpi."UO."Mgnucnn. "PO."Lceqdqy
*4246+0" Wukpi "iggitcrjke"ghhgev"ogcuiwtg"oqf
tgncvgf "uwt hceg”"vgorgtcvwtg"fkurctkvkgu"kp"™
Uekgpeagktg@ogpven"GrkfgeBnagi {. "57*7+. "9, 4

j vvru<11fgkOgt i248B20865: 1u63592

Uyckp. "PO"*4238+0" Gcuvgtp"Gwtqgrgcp" Twtcnkv{
Ugekgnqgi kc" Twif¢c®8ROu. "78*6+. " 796

] vvru<11fqk0O0qgti 132033331uqtw034353

Ykpmngt . " ROMe il umgtt ®igg.t "qCO \N\"ORdgvVvt 21gx>. " O0. " Rcu|j
Viqtpketghv. "1 0"*4247+0"0Ogpvcn"jgcnvj"kp"Eg
eqgortgjgpukxg"cpecn{ukuO"/¢wgYgNgpe@dgo9' TgRRGHPO6A
J vvru<11fgk0qgti 1320323811 0ncpgrg042470323638



https://doi.org/10.1007/s40520-021-02068-7
https://doi.org/10.1016/j.jarlif.2025.100010
https://doi.org/10.14217/comsec.1064
https://doi.org/10.1215/03616878-8706651
https://doi.org/10.1111/ggi.12148
https://doi.org/10.1038/s41370-024-00714-6
https://doi.org/10.1111/soru.12131
https://doi.org/10.1016/j.lanepe.2025.101464

[cocogqvg. "UO. "Ctck."[O0O."Mqucmc. "V0O. " Ocvuwoqg\
[cpci kvec. "00"*4247+0"gocvigf"okgbp{"¢cklUYgcug
htqo"egpvgpctkcpuO"Enkpkecn" Mkkp@{"Lqgqwtpcn.
] vvru<11fgk0qgti 132032;51eml luhch4: 6

\5d” . " X0."Euku]|5t."CO. "Wpix2tk."\V0." (" Rwtgdri
eqorgvgpeg<"mg{"rtqoqvgtu"qgh"uweeguuhwn"cigg
|l gt guekgpeglS2g7*07+. " 5267

j vvru<11f gkOgt 24820 FB291u33579



https://doi.org/10.1093/ckj/sfaf284
https://doi.org/10.1007/s11357-023-00856-9

