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Supplementary Figure 1. White matter tract microstructure associations with cardiovascular risk factors in
male participants only (n=543). Models were adjusted for age, age? and total intracranial volume.
Standardised Bs are shown as filled circles for significant associations (FDR-corrected p<0.05) and as crosses
for non-significant associations (FDR-corrected p=0.05). The x-axis contains the 31 tracts-of-interest coloured
1



and grouped, as in Fig. 1, by association tracts (shades of blue), projection tracts (brown), limbic tracts
(pink/red), and corpus callosum (yellow/green). Abbreviations: AF = arcuate fasciculus, BMI = body mass
index, CC = corpus callosum (1 = rostrum, 2 = genu, 3 = rostral body, 4 = anterior midbody, 5 = posterior
midbody, 6 = isthmus, 7 = splenium), CG = cingulum bundle, CST = cortico-spinal tract, FX = fornix,

ICVF = intra-cellular volume fraction, IFO = inferior fronto-occipital fasciculus, ILF = inferior longitudinal
fasciculus, ISOVF = isotropic volume fraction, MLF = middle longitudinal fasciculus, MTsat = magnetization
transfer saturation, OR = optic radiation, SLF = superior longitudinal fasciculus, UF = uncinate fasciculus,
WHR = waist-to-hip ratio.
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Supplementary Figure 2. White matter tract microstructure associations with cardiovascular risk factors in
female participants only (n=561). Models were adjusted for age, age? and total intracranial volume.
Standardised Bs are shown as filled circles for significant associations (FDR-corrected p<0.05) and as crosses
for non-significant associations (FDR-corrected p>0.05). The x-axis contains the 31 tracts-of-interest coloured
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and grouped, as in Fig. 1, by association tracts (shades of blue), projection tracts (brown), limbic tracts
(pink/red), and corpus callosum (yellow/green). Abbreviations: AF = arcuate fasciculus, BMI = body mass
index, CC = corpus callosum (1 = rostrum, 2 = genu, 3 = rostral body, 4 = anterior midbody, 5 = posterior
midbody, 6 = isthmus, 7 = splenium), CG = cingulum bundle, CST = cortico-spinal tract, FX = fornix,

ICVF = intra-cellular volume fraction, IFO = inferior fronto-occipital fasciculus, ILF = inferior longitudinal
fasciculus, ISOVF = isotropic volume fraction, MLF = middle longitudinal fasciculus, MTsat = magnetization
transfer saturation, OR = optic radiation, SLF = superior longitudinal fasciculus, UF = uncinate fasciculus,
WHR = waist-to-hip ratio.
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Supplementary Figure 3. To illustrate the age x diabetes interaction on tract volumes, right SLF | volume is
plotted against age in participants with (orange) or without (blue) diabetes. The regression lines indicate
model estimates with a 95% confidence interval. Abbreviations: SLF = superior longitudinal fasciculus.
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Supplementary Figure 4. CVRFs associations with the volume and MTsat in WM tracts and their GM seed
and target regions (n=1104). Standardised Bs are marked with an asterisk for significant associations (FDR-
corrected p<0.05) GM and WM associations with high WHR in (a) male and (b) female participants, with (c)

diabetes, (d) dyslipidemia, (e) smoking and (f) aCVRF in all participants. Abbreviations: A/PCG =

anterior/posterior cingulate gyrus, AF = arcuate fasciculus, Amyg = amygdala, AnG = angular gyrus,
A/L/M/POrG = anterior/lateral/middle/posterior orbital gyrus, Calc = calcarine cortex, CC = corpus callosum
(1 = rostrum, 2 = genu, 3 = rostral body, 4 = anterior midbody, 5 = posterior midbody, 6 = isthmus,



7 = splenium), CG = cingulum bundle, CST = cortico-spinal tract, Ent. area = entorhinal area, FRP = frontal
pole, FX = fornix, GM = grey matter, GRe = gyrus rectus, Hippoc = hippocampus, IFO = inferior fronto-
occipital fasciculus, ILF = inferior longitudinal fasciculus, I/M/SOG = inferior/middle/superior occipital gyrus,
I/M/S/TTG = inferior/middle/superior/transverse temporal gyrus, LiG = lingual gyrus, MFC = medial frontal
cortex, M/SFG = middle/superior frontal gyrus, MLF = middle longitudinal fasciculus,

(M)Po/PrG = post/precentral gyrus (medial segment), MTsat = magnetization transfer saturation,
Op/Or/TrIFG = opercular/orbital/triangular part of inferior frontal gyrus, OCP = occipital pole,

OFuG = occipital fusiform gyrus, OR = optic radiation, PHG = parahippocampal gyrus, PO = parietal
operculum, Precun = precuneus, SCA = subcallosal area, SLF = superior longitudinal fasciculus,

SMC = supplementary motor cortex, SMG = supramarginal gyrus, SPL = superior parietal lobule,

TMP = temporal pole, UF = uncinate fasciculus, Ventral DC = ventral diencephalon, WHR = waist-to-hip ratio,
WM = white matter.
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Supplementary Figure 5. Control models of white matter tract microstructure associations with
cardiovascular risk factors (n=600). Models were adjusted for age, age?, sex and total intracranial volume,
only in participants with complete covariate data (same sample as Supplementary Figure 6). Standardised Bs
are shown as filled circles for significant associations (FDR-corrected p<0.05) and as crosses for non-
significant associations (FDR-corrected p=0.05). The x-axis contains the 31 tracts-of-interest coloured and
grouped, as in Fig. 1, by association tracts (shades of blue), projection tracts (brown), limbic tracts (pink/red),
and corpus callosum (yellow/green). Abbreviations: AF = arcuate fasciculus, BMI = body mass index,

CC = corpus callosum (1 = rostrum, 2 = genu, 3 = rostral body, 4 = anterior midbody, 5 = posterior midbody,



6 = isthmus, 7 = splenium), CG = cingulum bundle, CST = cortico-spinal tract, FX = fornix, ICVF = intra-cellular
volume fraction, IFO = inferior fronto-occipital fasciculus, ILF = inferior longitudinal fasciculus,

ISOVF = isotropic volume fraction, MLF = middle longitudinal fasciculus, MTsat = magnetization transfer
saturation, OR = optic radiation, SLF = superior longitudinal fasciculus, UF = uncinate fasciculus, WHR = waist-
to-hip ratio.
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Supplementary Figure 6. Fully adjusted models of white matter tract microstructure associations with
cardiovascular risk factors (n=600). Models were adjusted for age, age?, sex, total intracranial volume,
educational level, ApoE risk, recent major depressive disorder with atypical or melancholic episodes, self-
reported alcohol consumption and measured physical activity. Standardised Bs are shown as filled circles for
significant associations (FDR-corrected p<0.05) and as crosses for non-significant associations (FDR-corrected
p=0.05). The x-axis contains the 31 tracts-of-interest coloured and grouped, as in Fig. 1, by association tracts
(shades of blue), projection tracts (brown), limbic tracts (pink/red), and corpus callosum (yellow/green).
Abbreviations: AF = arcuate fasciculus, BMI = body mass index, CC = corpus callosum (1 = rostrum, 2 = genu,
3 =rostral body, 4 = anterior midbody, 5 = posterior midbody, 6 = isthmus, 7 = splenium), CG = cingulum
bundle, CST = cortico-spinal tract, FX = fornix, ICVF = intra-cellular volume fraction, IFO = inferior fronto-
occipital fasciculus, ILF = inferior longitudinal fasciculus, ISOVF = isotropic volume fraction, MLF = middle
longitudinal fasciculus, MTsat = magnetization transfer saturation, OR = optic radiation, SLF = superior
longitudinal fasciculus, UF = uncinate fasciculus, WHR = waist-to-hip ratio.

a
) G Aggregate CVRF (control model)
o ) [ ]
5 0101 o R P * | mmm Volume
© 0051 X X X XX . | ICVF
© ¢ -
5 0991 X XK - X X e X X . p Y DOVE
T —0.05 1 e X X - e
%_010_..00. o ¥ .0303”."0'.053....33‘. B MTsat
& -o.
-0.15
E5EE5EC 585858585858 58585850000000
w = '\__'u_'Eu_'E—'C='C='E|_'Em'E = T 0O 0O0O0O0O0L0OU0OLOO
<;Eo:'5§55—u:;=8|—omgufx3u-
s = w - n (e O [T -}
. Emgl’(n‘._lna’)ﬁ (@)
b) o
i Aggregate CVRF (fully adjusted model)
@ o o °
10+ ® Il \olume
8010 x o o ® x® s @ il ¢ X X o b P
2 0.05 1 XXX X X Ep ICVF
£ 0.001 KR % xR % % | mmm 1SOVF
T —0.05- o S X % % sy X ¥ 3% % X XX X
e XX ° o > oA X R ¢ "R o ® 0% 0 05 BN MTsat
8 —0.10 ® o
[Vp}
-0.15
ELEELEELEELELEERELEELEEEELRELELEANMIETINON
o o o o o o o o o o ) 2 (CHONONCNONONT)
e BoBoelelplelele el lel28888888
< Q Sy w — ———ll/_) & 3 E DO ow
TR O NI e=S0RCPEC8RECS
= =fszsoapyde -6 © ©
wn mth$

Supplementary Figure 7. White matter tract microstructure associations with aggregate cardiovascular risk
factor score in control and fully adjusted models. Models were adjusted for a) age, age?, sex and total
intracranial volume, and b) additionally for educational level, ApoE risk, recent major depressive disorder
with atypical or melancholic episodes, self-reported alcohol consumption and measured physical activity.
Both a) and b) analyses included only participants with complete covariate data (n=600). Standardised Bs are
shown as filled circles for significant associations (FDR-corrected p<0.05) and as crosses for non-significant
associations (FDR-corrected p=0.05). The x-axis contains the 31 tracts-of-interest coloured and grouped, as in
Fig. 1, by association tracts (shades of blue), projection tracts (brown), limbic tracts (pink/red), and corpus
callosum (yellow/green). Abbreviations: AF = arcuate fasciculus, BMI = body mass index, CC = corpus
callosum (1 = rostrum, 2 = genu, 3 = rostral body, 4 = anterior midbody, 5 = posterior midbody, 6 = isthmus,
7 = splenium), CG = cingulum bundle, CST = cortico-spinal tract, FX = fornix, ICVF = intra-cellular volume
fraction, IFO = inferior fronto-occipital fasciculus, ILF = inferior longitudinal fasciculus, ISOVF = isotropic
volume fraction, MLF = middle longitudinal fasciculus, MTsat = magnetization transfer saturation, OR = optic
radiation, SLF = superior longitudinal fasciculus, UF = uncinate fasciculus, WHR = waist-to-hip ratio.
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Supplementary Figure 8. Control models where the CVRF x sex interaction was significant (FDR-corrected
p<0.05). Standardised Bs of the association between white matter microstructure and CVRF are shown for
male (squares) and female (triangles) participants separately. All models were performed only in participants
with complete covariate data (n=600) and included the main effects of sex and CVRF, as well as the
interaction term, and age, age? and total intracranial volume as covariates. The x-axis contains the 31 tracts-
of-interest coloured and grouped, as in Fig. 1, by association tracts (shades of blue), projection tracts
(brown), limbic tracts (pink/red), and corpus callosum (yellow/green). Abbreviations: AF = arcuate fasciculus,
BMI = body mass index, CC = corpus callosum (1 = rostrum, 2 = genu, 3 = rostral body, 4 = anterior midbody,
5 = posterior midbody, 6 = isthmus, 7 = splenium), CG = cingulum bundle, CST = cortico-spinal tract,

FX = fornix, ICVF = intra-cellular volume fraction, IFO = inferior fronto-occipital fasciculus, ILF = inferior
longitudinal fasciculus, ISOVF = isotropic volume fraction, MLF = middle longitudinal fasciculus,

MTsat = magnetization transfer saturation, OR = optic radiation, SLF = superior longitudinal fasciculus,

UF = uncinate fasciculus, WHR = waist-to-hip ratio.

10



High BMI

Q. 04 Hl Volume
©
.|/ mmm ICVF
% 0.2 R = N Y = 'y R . " A A 7Y A
T oo0f{ & 4 A i 3 . N BN ISOVF
© : A
Il MTsat
2-02{mw = = = " = =
£_04 L = [ ] ] L [ | : ]
" . . . " o | = ji==} =] = = ‘ == -
Bl -~ - - - -~ - <t [Te) [Ce}) ~
§ §8 § 8 5§88 5§88 5§ % 5% 555 S 0
w = o = ‘j = 5 = — = = = e = (@] O O O
< PP =
< =2 % 2% 24d w5 25 °8
o ]
High WHR
@ o4 Il Volume
3 0.2 BN ICVF
B ® A A A A a2 Loa |
Y e S S 4 A% au b b A, ISOVF
1) 05 - B MTsat
c —uU.
S oafm ® = m . = o= om " = 5 8 @ 8 _ = =
. . . . - - = jrasa] =] || = l': I' =} iz _ - ; | |
. B . - - Bl - - Bl B <t [Te} [te] ~
5§98 55858 5585858555335 o
= o = = w = _— = = - = [ = o = = O ) (] &)
L L o vy I oy Yy - = T = U E O £ O
= S J 4 w O wn
T ESfs e gagde 8 90
n v}
Hypertension Dyslipidemia Smoking (ever vs. never)
@ 04 HEl Volume
kel
8 o2 - A e ICVF
T 00 BN SOVF
] 5 [}
° B MTsat
c —0.2 ]
©
n -0.4
== L] -— =
£ & 2 o2 & B &£
k3 k7 5 5 & 5 O
=< - T €T 9o T ow
w . L = 0O 0 °
» < T O
?
Aggregate CVRF
u n
@« 0.15 Hl Volume
- 0.10 n ] A L]
a o A a 2 A | W ICVF
£ 0.05 e A A 4 = A
T 00014 st A LA L 4 o A, 4 b A, N (SOVF
© & - A
T —0.05 - A w & - Aoy B MTsat
c " . [
-0. ] = =
g_gig . = " = & ] = " = - F]
' . . . - - . . . N N N BN N N = N | jeun] N N ]
= JURA M o M o o o L N o In © I~
E 855858585858 58555000000
w T ot T Wy T =TS zEpTgtttO0O000O00
< w & O W w o=y = 7 = F O x O X
< T =2 = E @ ; P ; E w O 8 o O W
(2]

Supplementary Figure 9. Fully adjusted models where the CVRF x sex interaction was significant (FDR-
corrected p<0.05). Standardised s of the association between white matter microstructure and CVRF are
shown for male (squares) and female (triangles) participants separately (total n=600). All models included
the main effects of sex and CVRF, as well as the interaction term, and age, age?, total intracranial volume,
educational level, ApoE risk, recent major depressive disorder with atypical or melancholic episodes, self-
reported alcohol consumption and measured physical activity as covariates. The x-axis contains the 31 tracts-
of-interest coloured and grouped, as in Fig. 1, by association tracts (shades of blue), projection tracts
(brown), limbic tracts (pink/red), and corpus callosum (yellow/green). Abbreviations: AF = arcuate fasciculus,
BMI = body mass index, CC = corpus callosum (1 = rostrum, 2 = genu, 3 = rostral body, 4 = anterior midbody,
5 = posterior midbody, 6 = isthmus, 7 = splenium), CG = cingulum bundle, CST = cortico-spinal tract,

FX = fornix, ICVF = intra-cellular volume fraction, IFO = inferior fronto-occipital fasciculus, ILF = inferior
longitudinal fasciculus, ISOVF = isotropic volume fraction, MLF = middle longitudinal fasciculus,

MTsat = magnetization transfer saturation, OR = optic radiation, SLF = superior longitudinal fasciculus,

UF = uncinate fasciculus, WHR = waist-to-hip ratio.
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Supplementary Figure 10. Unique contribution of each cardiovascular risk factor to white matter tract

microstructure variance, adjusting for the other five risk factors (n=1034). Models included age, age?, sex,

total intracranial volume, hypertension, high BMI, high WHR, diabetes, dyslipidemia, and smoking as

regressors. Standardised Bs associated with each factor are shown as filled circles for significant associations

(FDR-corrected p<0.05) and as crosses for non-significant associations (FDR-corrected p=0.05). The x-axis

contains the 31 tracts-of-interest coloured and grouped, as in Fig. 1, by association tracts (shades of blue),

12



projection tracts (brown), limbic tracts (pink/red), and corpus callosum (yellow/green). Abbreviations:

AF = arcuate fasciculus, BMI = body mass index, CC = corpus callosum (1 = rostrum, 2 = genu, 3 = rostral
body, 4 = anterior midbody, 5 = posterior midbody, 6 = isthmus, 7 = splenium), CG = cingulum bundle,

CST = cortico-spinal tract, CVRF = cardiovascular risk factor, FX = fornix, ICVF = intra-cellular volume fraction,
IFO = inferior fronto-occipital fasciculus, ILF = inferior longitudinal fasciculus, ISOVF = isotropic volume
fraction, MLF = middle longitudinal fasciculus, MTsat = magnetization transfer saturation, OR = optic
radiation, SLF = superior longitudinal fasciculus, UF = uncinate fasciculus, WHR = waist-to-hip ratio.
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