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Supplemental Table 1. Population characteristics 

Characteristics  
Total Population 

(n= 2797) 

Albumin-to-creatinine ratio (mg/g) 

<10 
(n=2387) 

10-29 
(n=248) 

> 29 
(n=162) 

Age, years 56.7 (6.6) 56.6 (6.4) 57.6 (6.9) 57.9 (7.5) 

Men  1237 (44.2) 1062(44.5) 106(42.7) 69(42.6) 

Systolic blood pressure, mmHg 132.0 (18.7) 131.3(18.2) 135.1(20.5) 138.4(21.4) 

Diastolic blood pressure, mmHg 82.3 (10.9) 82.1(10.6) 82.9(11.9) 84.6(12.5) 

Body mass index, kg/m2 27.5 (4.3) 27.4(4.2) 27.8(4.8) 28.6(5.1) 

Alcohol     
   Moderate drinker 1685 (60.2) 1455(61.0) 132(53.2) 98(60.5) 
   Heavy drinker 819 (29.3) 698(29.2) 77(31.0) 44(27.2) 
Smoking      
   Current 732 (26.2) 592(24.8) 86(34.7) 54(33.3) 
   Former 1215 (43.4) 1059(44.4) 90(36.3) 66(40.7) 
Total cholesterol, mmol/l 5.5 (1.0) 5.6(1.0) 5.5(1.1) 5.4(1.1) 

HDL, mmol/l 1.4 (0.4) 1.4(0.4) 1.4(0.5) 1.3(0.4) 
MMSE, points 28 [27, 29] 28 [27, 29] 28 [27, 29] 28 [27, 29] 
Diabetes mellitus 216 (7.7) 147(6.2) 36(14.5) 33(20.4) 

History of coronary heart disease 100 (3.6) 79(3.3) 12(4.8) 9(25.6) 

History of stroke 60 (2.1) 46(1.9) 5(2.0) 9(5.6) 

History of dementia 9 (0.3) 5 (0.2) 2(0.8) 2 (1.2) 

Antihypertensive medication 621 (22.2) 485(20.3) 79 (31.9) 57 (35.2) 

Lipid lowering medication 602 (21.5) 498 (20.9) 54(21.8) 50(30.9) 

GFRcr, mL/min/1.73 m2 86.1 (13.5) 86.2(13.2) 87.5(12.4) 82.7(18.7) 

GFRcys, mL/min/1.73 m2 86.2 (15.7) 86.8(15.2) 83.9(16.3) 81.2(20.7) 

GFRcrcys, mL/min/1.73 m2 86.3 (13.3) 86.6(12.8) 85.9(13.3) 81.9(19.3) 

Albumin-to-creatinine ratio, mg/g  3.5 [2.1, 6.3] 3.0[2.0, 4.7] 15.1[11.8, 19.8] 55.4[38.6,92.8]

CBF, mL/min/100mL brain volume  58.4 (9.8) 58.6(9.7) 58.1(8.8) 56.9(11.4) 

Categorical variables: number (percentage), continuous variables: mean (standard deviation), albumin-to-creatinine ratio 
was presented as median [Interquartile range] 
Abbreviations: eGFRcr = Estimated glomerular filtration rate based on creatinine; eGFRcys = Estimated glomerular 
filtration rate based on cystatin C; eGFRcrcys = Estimated glomerular filtration rate based on creatinine and cystatin 
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Supplemental Table 2. Association of age and markers of kidney function with cerebral blood 
flow 

Cerebral blood flow (mL/min/100mL brain volume) 

 Difference 95%CI Ratio* (years) 

Age, per year -0.18 -0.23, -0.13 - 

ACR -0.31  -0.58, -0.03 1.7 

eGFRcrcys 0.37  -0.03, 0.77 2.0 

*Ratios are calculated by dividing the beta (per SD) of eGFR or beta per doubling of albumin-to-creatinine ratio by the 
beta of age.    
Differences (betas) are calculated per each standard deviation increase in eGFR. Beta values for albumin-to-creatinine 
ratio presents cerebral blood flow values (mL/min/100mL brain volume) per doubling of albumin-to-creatinine ratio. 
All analyses are adjusted for age and sex. 
Abbreviations: CI: confidence interval, ACR: albumin-to-creatinine ratio, eGFRcrcys = Estimated glomerular filtration 
rate based on creatinine and cystatin. 
Each standard deviation eGFRcrcys=13.4 
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Supplemental Figure 1. Association of kidney function markers with cerebral blood flow in 
different arteries 
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Abbreviations: eGFRcr = Estimated glomerular filtration rate based on creatinine; eGFRcys = Estimated glomerular 
filtration rate based on cystatin C; eGFRcrcys = Estimated glomerular filtration rate based on creatinine and cystatin, 
ACR= albumin-to-creatinine ratio 
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Supplemental Figure 2. The association of albumin-to-creatinine ratio, eGFRcys, eGFRcr, and 
eGFRcrcys with cerebral blood flow, excluding participants with stroke, dementia, and chronic 
kidney disease (eGFRcrcys < 60 mL/min/1.73 m2). 
 

Beta and 95%  CI
 albumin-to-creatinine ratio

-0.9 -0.6 -0.3 0.0 0.3

Participants without CKD (n=2439)

Participants without Stroke (n=2737)

Participants without Dementia (n=2785)

Beta and 95%  CI
eGFRcr

-1.0 -0.5 0.0 0.5 1.0

(n=2565)

(n=2828)

(n=2777)

Beta and 95%  CI
eGFRcys

-1.0 -0.5 0.0 0.5 1.0

(n=2565)

(n=2713)

(n=2689)

Beta and 95%  CI
eGFRcrcys

-1.0 -0.5 0.0 0.5 1.0

(n=2565)

(n=2634)

(n=2610)

All analyses are adjusted for age, and sex. 
                        Abbreviation: CKD= chronic kidney disease, eGFRcr = Estimated glomerular filtration rate based on creatinine; 

eGFRcys = Estimated glomerular filtration rate based on cystatin C; eGFRcrcys = Estimated glomerular filtration rate 
based on creatinine and cystatin 
 

  



 

Supplem
and cereb

 

 

Cut offs fo

Abbreviati

     Particip

     Particip

     Particip

 

 

mental Figur
bral blood fl

or eGFR is 60 m

ons: eGFR = E

pants with both

pants with eithe

pants with both

re 3. Differe
ow. 

mL/min/1.73 m

Estimated glom

h low eGFR and

er low eGFR or

h high eGFR an

 

nt domains o

m2 and for CBF

merular filtratio

d low CBF (n=

r low CBF (n=

nd high CBF (n

of cognitive 

F is based on th

on rate based on

=46) 

=1267) 

n=1321) 

function in 

he median (CB

n creatinine an

categories o

BF= 57 mL/min

nd cystatin, CB

of kidney fun

 

n/100mL brain 

BF=Cerebral bl

5 

nction 

volume). 

ood flow 



6 
 

Supplemental Figure 4. Population for analyses 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

With albumin-to-creatinine ratio data, n= 2797 
 With cystatin C data, n=2724 
With creatinine data, n=2840  

With both creatinine and cystatin C, n=2645 

Available data on 
cerebral blood flow 

n=2951 

Agreed to participate 
in MRI 
n= 3245

Participated in MRI 
n= 2956  

Non respondent n=108 
Not eligible n= 154 
Could not complete 
MRI n=27

Original cohort 
n= 3932 

Not invited for MRI 
(due to not visiting the 

research center) 
n= 410 

Invited to MRI 
n= 3522 

Refused, or 
physically/mentally 

unable to attend 
n= 277

Excluded (outlier) 
from the analyses 

n= 5 



 

Supplem

A) Sagittal
(white line
B) Two dim
manually p
1=right car
 

 

mental Figur

l 2D phase-con
e) perpendicula
mensional pha
placed drawing
rotid artery, 2=

re 5. Two-di

ntrast MRI ang
ar to the carotid
se-contrast MR

gs around arteri
=left carotid art

imensional p

iographic scou
d and basilar ar
R image orienta
ies of interest. 
tery, and 3=bas

phase-contra

ut image for loc
rteries.  
ation is shown 
 
silar artery.  

ast MRI cere

calization of th

n by the white l

bral blood fl

he phase-contra

line in section A

flow measure

ast imaging pla

A. White circle

7 

ement  

 

ane 

es are 


