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ABSTRACT

Background: Arterial stiffness, as measured by pulse wave velocity (PWV), is a
robust indicator of arterial health as well as CVD events and all-cause mortality in
the general population. Socioeconomic status (SES) as well as local
environmental and other social health indicators could affect cardiovascular risk
so understanding where one lives (area-level risk factors) may provide important
and additional information to how one lives (individual level risk factors), to best

address arterial and cardiovascular health in a more holistic framework.

Methods: The DEpICT study is a cross-sectional population study with
participants being aged older than 40 years old, having Greek as a first language
(to ensure fluency in Greek for the self-administered questionnaires) and living in
the same neighborhood in Limassol for at least the previous five years. Individual
arterial stiffness was measured as carotid-femoral pulse wave velocity (cfPWV),
with arterial age being additionally estimated, using plethysmography. Further
individual-level data includes self-reported information on quality of life (SF-12),
physical activity (IPAQ), adherence to the Mediterranean diet (MedDiet Score)
and general health and well-being (GHQ-12). Area-level characteristics and social
gradient were assessed using both census-based composite indices addressing
““socioeconomic disadvantage’” (SED) and “demographic and built
environment’’(DBE), as well as self-reported assessments of participant’s
neighborhoods using the Place Standard Tool (PST) addressing area-level
dimensions such as mobility, public spaces, and social connections. Statistical
analysis included mixed methods with both quantitative statistics (multiple
adjusted regression models) and qualitative thematic analysis of the participant’s
open comments in the PST. All statistical analyses were performed using Stata BE
(version 18, StataCorp, College Station, TX, USA) and excel (Microsoft v.2502).
The study adhered to STROBE guidelines and was approved by the Cyprus
National Bioethics Committee (Record number: EEBK EIT 2018 02).

Results: The study included 308 participants with 303 used in the final analysis

(55.1% men and 44.9% women). Education levels were similar across sexes, with
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42.24% holding a degree and the majority (71.62%) working full-time. Income
distribution by sex showed borderline significance (p = 0.052), with men
reporting slightly higher earnings, and an overall low population mobility with
most participants (75.91%) having lived in the same neighborhood for over 10
years (91.09% owned their homes). Mean BMI, systolic BP and heart rate in the
population were 27.8 kg/m?, 116.9 mmHg and 70.3 beats per minute respectively,
with men having significantly higher blood pressure compared to women (SBP:
120.9 vs. 111.9 mmHg, p <0.001; DBP: 79.1 vs. 70.9 mmHg, p < 0.001). cfPWV
was strongly associated with age (p<0.001), sex (p<0.001), BMI (p = 0.001) and
SBP (p <0.001). The Socioeconomic disadvantage Index (SED) and the
Demographic and Built Environment index (DBE) were both statistically
associated with cfPWV in the final adjusted model (adjusting for age, sex, SBP
and anti-diabetic medication (SED: p=0.045, DBE: p=0.071) Moreover, the SED
score and the DBE score were significantly associated with the difference between
chronological and arterial age, which shows a mismatch between a person’s
chronological age and their arterial system’s age (p = 0.013 and p<0.001
respectively). The overall MedDiet Score (p = 0.439) as well as individual food
categories were not statistically associated with cfPWV. With regards to physical
activity, the walking score was the only component associated with cfPWV (p =
0.023) and remained significant in the fully-adjusted model. The GHQ-12 total
score and the SF12’s physical and mental component scores did now show any
statistical evidence of association with cfPWV. Finally, the PST recorded low
ratings for many of its dimensions, with the "Public Transport™ and "Influence &
Sense of Control" rating the lowest. Interestingly, census-based socioeconomic
data often mismatched participant’s own perceptions about their neighborhood’s
social status. Qualitative analysis emphasized dissatisfaction with the Built

Environment, particularly road conditions and relevant infrastructures.

Conclusions: This study highlights the complex interplay between individual-
level and area-level factors in influencing arterial stiffness, as measured by
cfPWV. While traditional risk factors such as age, sex, BMlI, and blood pressure
remain strong predictors of arterial health, neighborhood-level indicators—

particularly census-based socioeconomic disadvantage and built environment



characteristics—also showed associations with vascular aging over and above
these individual level risk factors. Notably, among lifestyle factors, walking
activity emerged as a significant contributor to reduced arterial stiffness in this
population. Participants’ perceptions of their neighborhood, as captured by the
Place Standard Tool, revealed a social gradient in satisfaction, with perceived
neighborhood ratings often diverging from census-based classifications.
Qualitative findings further emphasized dissatisfaction with infrastructure and
mobility-related elements of the built environment. These results underline the
importance of integrating both census-based data and residents' perceptions when
assessing the broader determinants of cardiovascular health, supporting the need
for community-level interventions that address environmental and social

disparities to improve arterial health outcomes.

Keywords: arterial stiffness; pulse wave velocity; arterial age; socioeconomic
status; socioeconomic indicators; MedDiet; physical activity; mental and general
health;



HEPIAHYH

Ewayoynq: H aptprokn eractikdotra, 1 onoio a&toloyeiton pun enepPfotid pe
UETPNOELS TNG TaOTNTAG TOL TaAUKOV KOpatog (PWV), arotehet Evav a&lomioto
delktn apnplokng vyeiog, Kabdg Kot TpOPAEYNG KOPIAYYELNKDV ETEIGOIMV
(KAE) kot oAtkng Bvnopudttog otov yevikd mAnbuvoud. Evo n
Kowavikoowkovopkn (KO) Béon tov atdpov anoterel yvootd mopdyovta
Kwvdvvou Y KAE, 10 Kowvovikootkovopuko mteptBaALOV Kol TO X OpOKTPLOTIKA
™G Kowdttog otnv omoia (el KAmolog oAAd Kot AALOL KOvmviKol deikteg vyeiag,
mhovag va emnpealovv emiong Tov kivovvo kapdiayyslakmv tadnocewv. H
Katavonon Tov wov (el KAmoog (Tapdyovies KIvOUVOL G EMINESO TEPLOYNC)
umopet va TopEYEL CNUOVTIKEG Kot EMUTAEOV TANPOPOPIES Yo TO TAG (el KATO10G
(Topdyovteg Kivohvou G€ aTopkod eninedo), GVUPAAAOVTAG £TGL GE AL TTLO

OMGTIKY] TPOGEYYION TNG OPTNPLOKNG KO KOPOLOYYELOKNG VYELOG.

Mé0odor: H perétn DEpICT eivon pia cuyypovikny mAnBucpiokm pehétn otnv
TOAN ™G AgpecoD, pe GUUPETEXOVTES v TV 40 €TV, pe TNV EAANVIKT ©G
UNTPIKY YADGGA (Y10 SIGPAAGT| TG KATOVOTONG TOV EPMOTNLOTOAOYIWV) TOL
otépevay oty 1010 Yertovid TG AgUESOV Y10 TOLAGYLIGTOV TO TEAELTALN TEVTE £TN.
H apmploxn elactikdtnto o aTopkd eninedo aEl0AoyNONKeE [Le LETPNGELS TNG
TOYVTNTO TOV TOAUKOD KOUATOG Atd TNV KOPMOTIOIKY GT1 punptaic aptnpio
(cfPWV), evd 1 aptnprokn nikio ektiundnke emmnpdodeto péowm
mAnfvcpoypapiog. EmurAéov dedopéva oe atopkod eninedo cLAAEYONGAV amd TOvg
{010V TOVG GUUUETEYOVTESG HECH EPMTNUATOAOYIMV KOl APOPOVCAV TV TOLOTNTO
Cong (SF-12), ™ evown dpactnpiomra (IPAQ), v mposkdAinomn ot
Meooyeiakn swatpoen (MedDiet Score) ko tnv yevikn vyeia ko gveéio (GHQ-
12). Ta yopaxtnpioTikd g TEPLOYNS KoL 1] KOWMVIKT S10CTPOUATMOON
ea&loloyninKay ¥pNoYOTOIMVTAS TOGO GUVOETOVS OeiKTEG SEGOUEVOV ATOYPAPNS
ov a&loAoyolV 10 ‘ “Kovmvikootkovoulkd petovéktnua’’ (SED) kot to
““Onuoypaeikd kai dopnpévo tepairov’’ (DBE), 660 kat avtd-avapepoueveg
aE10A0YNGELS TOV CLUUETEXOVTMOV Y10l TIG YEITOVIES TOVG LEGM TOL epyareiov Place
Standard Tool (PST), to onoio KOAVTTEL S1UGTACELS TEPLOYNG OTIMG 1|
KIVNTIKOTNTA, 01 O1ULOGIOL YMPOL KOl 01 KOWmVIKEG dtocvvdéaelc. H otatiotikn

avéAvon tephapupove LIKTEG HeBdO0VG, e PO TOGO TOGOTIKMY OVOAVCEWDY
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(TOAMATADG TPOCAPUOGUEVOV HOVTEA®V TOAVOPOUNGONG), OGO Kol TOLOTIKNG
BepaTiKg aVAAVONG TOV OVOIKTMOV GYOAI®V TV GLUUETEXOVTOV 6T0 PST. OAgg
01 OTOTIOTIKEG avaAvoelg Tpaypatoromnkayv oto Stata BE (éxdoon 18,
StataCorp, College Station, TX, USA) kat oto Excel (Microsoft v.2502). H
peAétn axorovOnoe tic katevbuvpieg ypoupés STROBE kot éhafe £ykpion amd
v E6vikn Emrponn Bionbumg Kompov (ApBpdg [pwtokdéirov: EEBK EIT
2018 02).

Amnoterléoparta: X perétn ooppeteiyav 308 dropa, ex tov onoimv ta 303
ypnoortomOnkay oty telMkn avéivon (55,12% avopeg ko 44,88% yuvaikeq).
Ta eninedo exkmaidevong Nrav TopdUotle HETAED TV dVo EOA®V, pe T0 42,24% va
KATEXEL TAVETIOTNUIOKO TTTuyio Ko TNV TAstoynoia (71,62%) va epydleton pe
TANPY omacyoinon. H katavoun tov £1600M1atog KaTd gUAO TOPOVGINcE OPLoKn
otatiotiky onpavtikdtnta (p = 0,052), pe Toug AVOPES Vo aVaPEPOLY EAAPPADS
vynAdtepeg amoArafés. Kataypdonke younin tinfocuiokn Kivntikotnta, kobmg
10 75,91% diépeve oty da yerrovid yio mdve amd 10 ypdvia kar to 91,09% Nrov
310K TATEG TNG KaTolkiag tovg. O pécog deiktng palog oopatog ( AME,) 1
ovotolMkr aptnplakn wicon ( ZAII) kot ot kapdiokoi Todpol otov TAnbvoud frav
27,8 kg/m?, 116,9 mmHg kot 70,3 cpiéeic/Aentod avtiotorya, Pe TOVG AvOpES Vo
epeaviCouv onuovTikKd VYNAOTEPN OPTNPLOKT| TECT GE GYECN LE TIG YUVOIKES
(ZAIT: 120,9 évavtt 111,9 mmHg, p < 0,001 kot AAIT: 79,1 évavtt 70,9 mmHg, p
<0,001). H cfPWV ocvoyetiotnke oyvpd pe v nikia (p < 0,001), o edro (p <
0,001), Tov AMX (p = 0,001) o T ZAII (p <0,001). O Agixtng
KOW®VIKOOIKOVOULKOV petovektnpotog (SED) kot o delktng onpoypagtkov kot
dounpévov epipdirovtog (DBE) mapovsiocav 6Tatiotiky cueYETION HE TV
cfPWV 610 16M1kd poviélo (mpocappuolovtog yio v nAkio, To gOAO, T
GLOTOMKN OPTNPLOKN TTieoT, kot T Ayn avtdwpntikng ayoyng (SED: p=0.045,
DBE: p=0.071). EmuAéov, ot deikteg SED ko DBE cvoyetiotnkay onuavtikd pe
1 S10popd LETAED YPOVOLOYIKNG KO apTNPLaknG NAkiag, 1 onoia delyvet pio
avovTIoTot o LETAED TG NAKING TOL ATOLOV KOt TNG NAMKING TOV apTNPLOKOD TOL
ovotiuatog (p = 0,013 kot p < 0,001 avtictorya). To cuvorikd MedDiet Score (p
=0,439), 0mm¢ KO 01 EMUEPOVS KATNYOPIES TPOPIL®V, OEV TOPOVGIOCOY

OTOTIOTIKE oNUOVTIKY cvoyétion pe v cfPWV. Ocov apopd tn copatikn
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dpacTNPLOTNTA, TO TEPTUTILA (TTOL NTAV KOL 1] TTLO GLYVY LOPPN AOKNONG GTOV
mnBvopd) cvoyetiomke pe v CFPWV (p = 0,023) kot eaxorovdnce va
TOPOUEVEL GNUOVTIKO KaTOTLY d10pBwong. Ovte To cuvolkd okop tov GHQ-12
aAAd 0VTE Kot 01 3o vokaTnyopieg Tov SF-12 (puoikn vyEio Kot TVELLLOTIKY
vyeia) oev £de1EaV oTATIGTIKG oNpavTiKny cvoyétion pe v cfPWV. Télog, o
PST katéypaye youniés a&loAoynoelg oe ToALEG SLOGTAGELS, LE TO "ANudcteg
Yvykowvovieg" kol v "Emppon & AicOnupa EAEyxov" va cuyKevtpdVoLV TIC
youniotepec fabporoyiec. AZloonueimto frov 6TL 1 aEl0AOYNOT| TOL KOWMOVIKO-
OKOVOLKOV TTEPIPAAAOVTOG e Bdon Ta dEdOUEVA ATOYPAPT|G CLYVA JIEPEPE ATO
TIC TPOGMOTIKES AVTIAMYELS TOV GUUUETEXOVTWOV GYETIKA LE TNV KOWVOVIKY BEon
g yertovids toug. H molotikn avdivon avédeiée 10taitepn ducapEokeld yio 10
dounpévo mepPAriov, E0IKOTEPA Y10 TNV KOTAGTACT TOV OPOU®V KoL TG

OYETIKES VTTOOOUES.

Yopmepdopora: H perétn avt) avadeikvoel m obvOetn adinienidpaon petaln
ATOMK®MV Kol KOWVOTIK®V TOPUyOVIMV GTNV ENLOPAGT] TOVG GTNV OPTNPLOKT
ghaoTikodTnTO Kot vyeia, Onwg ot petpndnke péow cfPWV. Eve napadociokoi
TopayovTeg Kivduvov Ommg 1 nAtkia, To VA0, 0 AME kot 1 aptnplokn mieon
TOPOUEVOVV 10YLPOT TPOYVAOGTIKOL OEIKTES OPTNPLOKNG VYELOS, Ot deikTeg o€
EMIMEDO YEITOVIAG — 10101TEPA TO KOWVOVIKOOTKOVOLIKO LELOVEKTNLLOL KOL TO
YOPOUKTNPIOTIKA TOV SOUNUEVOV TTEPIPAAAOVTOG — GLGYETIGTNKAY ETIONG LE TNV
ayYyelokn vysio Kot yipoven tépa amd Toug atopkovg topdyovies. Ocov apopd
TOVG OTOUIKOVG GUUTEPIPOPIKOVG TAPAYOVTES, LOVO 1 OpaCTNPLOTTO TOV
TEPTUTNULATOS PAVNKE VAL GUUPAAAEL CNUOVTIKA 6T PEl®OT TG OPTNPLOKNG
ehaoTikOTNTOG. Ot AVTIMWELS TOV CUUUETEXOVTOV Y10 T YELTOVIHL TOVGS, OTMG
avTég kataypaenkay e to epyoreio Place Standard Tool, £0e1&av pio KOV@OVIKY
KMpoko tkavomoinong, He Tig autd-0EL0A0YNCELS TNG YEITOVIAS VO O10PEPOVY
oLV amod Tig TaSvounoels mov Pacilovtal oty amoypaer|. Ta ToloTiKd
gupnUaTa TOVIGOV TEPALTEP® TN OLVGOPECKELN G VTOOOUES Kot BEpata
KIvNTIKOTNTOG 0TotKElo TOV dopunpévon mepBdriovioc. Avtd To amoteAéopaTo
toviCouv 1N onuacio TG EVEOUATOONS TOGO SESOUEVOV OmOYPOPNG ALY KOt TWV
AVTIANYEDV TOV {010V TOV KATOIK®V, GTN LEAETN) TOV EVPVTEP®V

TPOGOLOPLOTIKMV TOPAYOVIMV TNG KOPI00YYELKNG VYELS, vtootnpilovtog TV
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avaykn yo TopeUPAcelg o€ eninedo KovoOTNTaG Kot yOp® ond TePBoAlovTIKES
KOl KOW®VIKEG OVICOTNTEG, TPOKELUEVOL Vo PeATIwOE 1) aryyetakn vyeia Tov

TOALTOV.

AEEEIG-KAEWOLA: 0PTIPLOKT] EAAGTIKOTNTO, TOYVTNTO TOAULIKOD KOUOTOC,
apTNPLKN NAKI0, KOWV®VIKOOIKOVOUIKT KATAGTOGT), KOWV®OVIKOOIKOVOLKOL
deiktec, Mecoyelakn Slatpor), COUATIKY OpacTNPLOTNTA, YUYIKN KOl YEVIKT

vyeia.
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