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Abstract

Background: Individuals living in socioeconomically disadvantaged areas are
disproportionately affected by dementia. However, the pathway leading from
neighbourhood deprivation to cognitive symptoms is not well understood. To test
our hypothesis that this relationship is associated with cerebral small vessel disease
(SVD), we examined (1) whether neighbourhood deprivation related to midlife SVD
burden and cognition, and (2) whether these links can be explained by modifiable
lifestyle risk factors.

Method: In this multi-centre cross-sectional study, 514 cognitively healthy midlife
participants aged 40-59 years (median 52 years, 64.6% female) underwent clinical
assessment and 3T MRI. Postcode data were used to obtain national indices
of neighbourhood deprivation. To quantify SVD, we assessed white matter
hyperintensities (WMH), perivascular spaces, cerebral microbleeds, and lacunes.
Cognition was assessed using the Computerized Assessment of Information
Processing (COGNITO) battery. Lifestyle risk factors were evaluated based on
clinical data. Using multivariate statistics like structural equation modelling (SEM)
and canonical correlation analysis (CCA), we examined associations between these
constructs both globally and at the item-level (i.e., distinction between domains of
cognition/deprivation), to shed light on specific domains that could inform targeted

prevention strategies.
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Result: Neighbourhood deprivation related to greater prevalence of lifestyle risk
factors (r=0.36, p < .001), greater SVD burden (b=0.18, p = .01; Figure 1), and greater
cognitive impairment (r = 0.36, p < .001), independent of educational attainment, sex,
and age. These links with neighbourhood deprivation were largely driven by lifestyle
factors relating to vascular health (sleep, physical activity, obesity, hypertension)
(Figure 2), and cognitive deficits consistent with SVD (processing speed, visuospatial)
(Figure 3). Residents of deprived neighbourhoods displayed greater prevalence of
lifestyle risk factors, except alcohol consumption. Lower cognitive scores were most
closely associated with deprivation domains of Crime and Living Environment (Figure
3). The DEPRIVATION—SVD path was mediated by lifestyle risk factors (z=2.57,
p = .010), and the DEPRIVATION—COGNITION path was mediated by SVD (z=-2.14,
p =.032) (global SVD & hypertensive subtype, but not CAA-SVD).

Conclusion: The pathway linking neighbourhood disadvantage to cognitive
impairment at midlife is influenced by vascular risk factors and cerebrovascular
burden. Tailored strategies could promote resilience against dementia by promoting
health behaviours aligned with the community’s unique needs.

Figure 1. Structural equation modelling of neighbourhood deprivation and cerebral small vessel

disease.

The full structural model assesses the associations between the latent variables of

neighbourhood deprivation and cerebral small vessel disease, accounting for years of education, sex,
and age. Rectangles represent observed variables; ovals represent latent variables. Values represent
standardised beta coefficients. Straight lines represent paths, while double-arrowed curved lines
represent covariance. Solid lines indicate statistically significant associations; dashed lines indicate
non-significant paths.

d ‘9S ‘$TOT ‘6LTSTSST

I
ssdny wouy

55U201] suoIOD) aANEaL) dqeatdde oy Kq PAIaAOT Qe SAPILE V() 1SN JO SA[NI 0] AIRIGT AUIUQ) ASIAL U0 (SUODIPUOD-PUE-SULIYWOD: K[ KIRIqauIU0//:Sd1IY) SUONIPUOD) PUE SULIST, 31 99§ “[9Z0Z/10/F1] U0 AIRIQIT QUIUQ) A2[1AL ‘9OUR[[9XE QI PUE YI[ESH 10] AMIASU] [FUONEN “HOIN A9 81901 0980LZIF/Z001 01 /10p/W0d Ka[im-



) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

d

y.wiley.com/terms-a

15525279, 2025, S6, Downloaded from https://alz-journals.onlinelibrary.wiley.com/doi/10.1002/alz70860_106158 by NICE, National Institute for Health and Care Excellence, Wiley Online Library on [14/01/2026]. See the Terms and Conditions (https:

‘Aunfur ureaq onewnely = |g ‘urejoidodi) Alsusp-moj = Q7 SUOKRBIASIQQY SUOHE[81I00 [BIUOUERD JO
sj0/d uojijeja.iod ajeLenlg Jybiy S8jolid (G0 = 4) jsowaino pue (G 0- = J4) Jsouwlsuul ayj} Aq pajeaipul si
uoljefa.io Jo ypbua.js wnwixew-jleH “(sbuipeo|) suolela.liod [einjonijs Jo yibua.js sepeaipul yibus| z°:0
> V| ejeaipur sieq painojooun ‘spybiem eanebau ejeaipurl spiemul buipusixe sieq pai ‘sjyblem aanisod
ajeolpul spiemino buipuajxa sieq anjg ‘sbuipeo] ajeLiea jeaiuoued jo ydesboljaH Yo7 “ysu ajAysay|
a|qeyipow pue uoneAudsp pooyinoqybiau usamiaq sisAjeue uolje|allod [edjuoued -z ainbi4

L
&
&
g
s
§
uoneaudag pooytnoqybiaN 3
@
0 1’0 00 1o- 20 B o ©9
< N N N N /V/J .wv&/v
e ? o
w /mA/
5 w_oc.
Q NO
=
Q
T
o Auigesiq g a1edyieay
c
-+
% %Q.\Q.\Q.\
.W.. < w.\\c\
= e Yoy,
X oy
() Y,
= &,,v
ysiy alhysayn uoneandaqg
d|qelipoN pooyinoqybiaN
NOILYID0SSY S.43INIFHZTV FHL 40 TYNHNOr IHL
H11v3H DI1and

vee | BIUIWII(] 6) S IOWIYZ[Y



ions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

s-and:

y.wiley.com/ter

15525279, 2025, S6, Downloaded from https://alz-journals.onlinelibrary.wiley.com/doi/10.1002/alz70860_106158 by NICE, National Institute for Health and Care Excellence, Wiley Online Library on [14/01/2026]. See the Terms and Conditions (https:

‘Jusuuredw eniuboo pue uonealidep pooyinoqybreu ueemjeq suolje|e.liood
[eaiuoued jo sjoid uoneeliod sjeueAlg :Jybry S8jouo (G0 = 4) jsouusino pue (Gg'0- = J) jsousuul
ay} Aq pajeaipul sI uoieja.LI09 Jo Yyjbualjs wnwixew-jeH “(sbuipeoj) suoleja.liod jeinjoniis Jo yjbuans
sajealpul yibus| ‘g0 > [| eyeaipul sieq painojooun ‘spyblom arnebau sjeoipul spiemul buipusixs sieq
g/dind spybiam anjyisod ajeaipul spiemino buipusixs sieq anjg ‘sbuipeoj ajeLien [eajuoued jo ydeiboljaH
:ye7 "uoniubos pue uoneAudap pooyinoqybiau usaamiaq sisAjeue uoije|alio |eajuoue) ¢ ainbi4

uoneAldaqg pooyinoqybiaN
1’0 00 10

P
9

juswuiedw) aAlubon

uonealdaqg
pooyinoqybiaN

uoniubon

NOILVIOOSSY S.43NIFHZTV IHL 40 TYNYNOr 3HL

HIV3H DInand xdﬂugwaogn@ mn.HOHHHﬂDQNZ viovy



	Abstract

