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B P
Sparsity 0244 0218 2020 0.047

NCI
Redundancy 0.252 0.226 2.103 0.039
McCl Eg 0.324 0.311 3.586 <0.001
Sparsity —~0.052 —0.057 —0.227 0.823
Redundancy —0.094 =0.104 —0.420 0.680

VaD
Eg —0.014 —0.015 —0.058 0.954
Eloc —0.514 -0.527 —2.483 0.025

Controlling for age and education. CSVD, cerebral small vessel disease; MoCA, Montreal Cogitive Assessment; NCI, non-cognitive impairment; MCI, mild cognitive impairment; VaD,

vascular dementia; Eloc, local efficiency; Eg, global efficiency. Bold p values were p<0.05.
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Brain Dock database
January 2015 to March 2022
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n=1,228
Underwent Brain Dock assessments more than once
- Twice (123 participants x 1 = 123 data)
- Three times (22 participants x 2 = 44 data)
- Four times (6 participants x 3 = 18 data)
P - Five i 1 participant x 4 = 4 data
Participants’ data e times (1 pertcipan 2t2)
- Six times (1 participant * 5 =5 data)
For the first time only
n=1,034
Disqualified
- Missing cognitive function data
(n=5)
Eligible
n=1,029
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HC

MoCA 26394185
MMSE 2900+ 118
Age 65.83£4.97
Education 1157 2,64
Females, n(%) 9(0.30)
Sparsity 01280017
Redundancy 860127
Eloc 0.696 0024
Eg 0.483£0022

HC, healthy control; NCI, non-cognitive impairment; MCI,

NCI
2571266
28534143
65.6247.36
1148 +3.09

16(0.17)
011940015
7.97+1.08
0.682:+0.028

0470 £0.024

MClI
21654362
27.3042.10
65.3247.04
9.86:+2.70

36(0.25)
011440015
7634 116
0.677+0.029

0.460 £ 0.026

VaD
1438413
1938+ 6.86
74524753
926+322

10037)
0,094 + 0,008
616+ 065
06430027

042440022

st statistic
F=88.42
F=8832
F=1362
F=9.114
x=589%
F=27.78
F=2614
F=19.17

F=3114

p value
<0.0001
<0.0001
<0.0001
<0.0001
on7
<0.0001
<0.0001
<0.0001

<0.0001

cognitive impairment; VaD, vascular dementia; MoCA, Montreal Cognitive Assessment; MMSE, mini-mental state
examination; Eloc, local efficiency; Eg, global efficiency. Descriptive statistics are presented as mean £ SD or 1 (%). Bold p values were p<0.05.
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HC vs. NCI HC vs. MCI HC vs. VaD NCl vs. MCI NCl vs. VaD MCl vs. VaD

MoCA 07653 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Age 0.9989 0.9838 <0.0001 0.9887 <0.0001 <0.0001
Education 0.9991 0.0177 0.0143 0.0002 0.0025 0.7531
Sparsity 0.0219 <0.0001 <0.0001 00609 <0.0001 <0.0001
Redundancy 0.0356 0.0001 <0.0001 0.0890 <0.0001 <0.0001
Eloc 0.0869 0.0049 <0.0001 0.4834 <0.0001 <0.0001
Eg 00520 0.0001 <0.0001 0.0216 <0.0001 <0.0001

Adjusted p values of pairwise post hoc comparisons. The results for network characteristis are afer controlling for age and education. HC, healthy control; NCI, non-cognitive impairment;
MCI, mild cognitive impairment; VaD, vascular dementia; MoCA, Montreal Cognitive Assessment; Eloc, local efficiency; Eg, global efficiency. Bold p values were p<0.05.
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(n = 6) (n=6)
Day 1 (s) 56.40 % 5.29 57.96 +5.22 —0516 0.617
Day2 (s) 3527+7.32 45.13 %+ 1257 —1.660 0128
Day3 (s) 2637 +3.90 37.19% 12.05 —2.090 0.063
Day 4 (s) 19.94 £ 692 3478 47.36 —3.59% 0.005
Day 5 (s) 1330 £521 3027+ 10.42 —3.565 0.005
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Adverse effect

CS group (N = 33)

Sham group (N = 33)

Week 1

Headache, (%) 3(25) 2(25) >0.99"
Neck pain, 1 (%) 2(2.0) 2(2.0) >0.99*
Burning sensation, 1 (%) 8(5.0) 2(5.0) 0,039
Scalp pain, 7 (%) 1(35) 3(35) >0.99%
Tinnitus, 7 (%) 3(20) 120 0.613
Skin redness, 7 (%) 5(3.5) 2(35) 0427
Sleepiness, 7 (%) 1(35) 3(3.5) >0.99"
Trouble concentrating, 1 (%) 3(25) 2(2.5) >0.99"
Week 4

Headache, n (%) 3(25) 2(2.5) >0.99"
Neck pain, 7 (%) 3(2.0) 1(2.0) 0.613
Burning sensation, n (%) 3(2.5) 2(2.5) >0.99°
Scalp pain, 1 (%) 2(15) 1(1.5) >0.99"
Tinnitus, 1 (%) 3(25) 2(2.5) >0.99"
Skin redness, 1 (%) 4(35) 3(35) >0.99"
Sleepiness, 1 (%) 2(2.0) 2(2.0) >0.99"
Trouble concentrating, n (%) 3(25) 2(2.5) >0.99*
Week 6

Headache, (%) 1(1.0) 1(1.0) >0.99*
Neck pain, 7 (%) 2(15) 1(1.5) >0.99"
Burning sensation, 1 (%) 2(15) 1(1.5) >0.99%
Scalp pain, 7 (%) 1(1.0) 1(1.0) >0.99"
Tinnitus, 1 (%) 0(0.5) 1(05) >0.99"
Skin redness, 7 (%) 2(15) 1(1.5) >0.99*
Sleepiness, n (%) 2(15) 1(1.5) >0.99*
Trouble concentrating, 1 (%) 2(15) 1(1.5) >0.99*

*Fisher exact test.

tDCS, transcranial direct current stimulation.
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CS group (N = 33) Sham group (N = 33)

Age, years 68.24 £8.16 6743+ 1054 0768
Male sex; 1 (%) 22(205) 19 (20.5) 0.447°
Education, years 9.36 £3.77 7.91£3.88 0.197"
BMI, kg/m* 23.35+2.80 22.95 % 3.40 0.658"
Current smoking, 1 (%) 13 (11.5) 10 (1.5) 0.438"
Hypertension, 1 (%) 14 (10.4) 12 (9.6) 0.614°
Diabetes mellitus, 7 (%) 6(5.5) 5(5.5) 0.741°
Hyperlipemia, n (%) 16 (17) 18 (17) 0.622*
Total CSVD load (score) 2.00 (1.00, 3.00) 2.00 (1.00, 3.00) 0.190°
Global cognition

MoCA (score) 22 (18, 26) 22(18,25) 0.506°
Executive

TMT-B (s) 176.52 & 86.37 17439 % 96.48 0.936
SCWT-C (s) 47.40 £ 25.66 47.12+2634 0.971>
Visuospatial

CDT (score) 3(1,3) 2(2,3) 0.883¢
Processing speed

TMT-A (s) 115.17 £ 60.15 110.85 % 66.27 0.814°
Gait

TUG (s) 16.82+0.25 1682+ 0.25 0.698"
DTUG (s) 17.82£0.28 19.87 £3.32 0.914"
BBS (s) 37.9240.87 3791275 0.673"
Step length (m) 0.48 & 0.08 0.49 £ 0.08 0.773°
Gait speed (m/s) 0.80 % 0.15 0.84£0.12 0.339°
Cadence (spm) 99.95+11.77 99.13 £ 11.81 0.809"

2Chi-squared test.

>Two-sample t-test.

“Mann-Whitney test.

tDCS, transcranial direct current stimulation; BMI, Body Mass Index; CSVD, cerebral small vessel disease; MoCA, Montreal Cognitive Assessment; TMT, Trail Making Test; SCWT, Stroop
Color-Word Test; CDT, Clock Drawing Test; TUG, Timed Up and Go Test; DTUG, dual-task Timed Up and Go test; BBS, Berg Balance Scale.
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Group Brain regions Cluster size (voxel) MNI coordinate

tDCS and Sham groups Y

Cluster 1 REC.L 153 —4 44 -22 4.40
ACG.L 120

Cluster 2 ROBmid.L 98 —24 48 -14 4.49
ROBsup.L 44

Cluster 3 ROBsup.R 172 26 60 -12 4.66
ROBmid.R 126

Cluster 4 DCG.L 323 0 —42 28 5.05
DCG.R 276
PCG.L 202
PAUN.L 129

tDCS, transcranial direct current stimulation. REC.L, the left gyrus rectus; ACG.L, left anterior cingulate and paracingulate gyri; ROBmid.L, left orbital mid frontal gyrus; ROBsup.L, left orbital
superior frontal gyrus; ROBsup.R, right orbital superior frontal gyrus; ROBmid.R, right orbital mid frontal gyrus; DCG.L, left median cingulate and paracingulate gyri; DCG.R, right median
cingulate and paracingulate gyri; PCG.L, left posterior cingulate gyrus; PAUN.L, left precuneus; CBE/DC, cerebral blood flow/degree centrality ratio; MNI, Montreal Neurological Institute.
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tDCS group vs. Sham group Mean (SD)

tDCS group (n = 31) Sham group (n = 29) 95% Cl

Primary outcomes

Difference block CBF/DC value at week 6

Cluster 1 0.43 (0.06) 0.38 (0.08) 0.05 (0.01-0.09) 0.009
Cluster 2 0.52(0.08) 0.38 (0.08) 0.14 (0.09-0.18) <0.001
Cluster 3 0.43 (0.06) 0.36 (0.08) 0.07 (0.02-0.11) 0.003
Cluster 4 0.45 (0.08) 0.39 (0.07) 0.06 (0.02-0.10) 0.009
Secondary outcomes

Gait and cognitive scales changed at week 6

Step length (m) 055 (0.07) 0.49 (0.08) 007 (0.02t0 0.11) 0.003
Gait speed (m/s) 1.05(0.11) 083 (0.12) 022 (0.15 t0 0.28) <0.001
SCWT-C (5) 3234(1332) 4510 (27.52) —12.763 (~25.17 to —0.359) 0.044
TMT-B () 129.00 (52.65) 17521 (93.27) —46.22 (~89.77 to —2.67) 0.038

tDCS, transcranial direct current stimulation; SCW'T, Stroop Color-Word Test; TMT, Trail Making Test; CBF/DC, cerebral blood flow/degree centrality ratio; SD, standard deviation; CI,
‘confidence interval.
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Characteristics Total (n 029) Male (n = 557) Female (n 72) p value
Age,y, mean (SD) 6143 (1291) 62.04(13.49) 60.92(12.28) 0.164
BMI (SD) 2277 (328) 2366 (3.21) 2170 (3.04) <0.001
Medication

Hypertension, 1 (%) 315/1,029 (30.61%) 190/557 (34.11%) 125/472 (26.48%) 0.008
Diabetes melitus, 1 (%) 68/1,029 (6.61%) 47/557 (8.44%) 21/472 (4.45%) 0012
Dyslipidemia, 7 (%) 222/1,029 (21.57%) 126/557 (22.62%) 96/472 (20.34%) <001
Laboratory data

Hemoglobin, g/dl, mean (SD) 14.26 (1.46) 15.02(1.31) 1337 (1.08) <0001
Anemia, n (%) 75/1,029 (7.29%) 26/557 (4.67%) 49/472 (10.38%) <0.001
MCV, (%)

<80 12175 (16.00%) 0126 0%) 12/49 (24.5%)

80-100 58175 (77.33%) 21126 (80.8%) 37/49 (75.5%) <0.001
>100 5/75 (6.67%) 5/26(19.2%) 0149 (0%)

Cognitive function test

MMSE score, median (interquartile) 29(28-30) 29(28-30) 30 (28-30) 0111
28-30 points, 1 (%) 837/1,029 (81.34%) 457/557 (82.05%) 380/472 (80.51%)

24-27 points, 1 (%) 176/1,029 (17.10%) 93/557 (16.70%) 83/472(17.58%) 0.630
<23 points, 1 (%) 16/1,029 (155%) 7/557 (1.26%) 9/472 (1.91%)

Values represent the mean (standard deviation) for continuous variables and 1 (%) for categorical variables. The t-test was used to compare age, BMI, and blood hemoglobin concentration.
The Mann-Whitney U test was used to compare MMSE scores. The chi-square test was used to compare group differences in the hypertension, diabetes mellius, dyslipidemia, anemia, MCV.
category, and MMSE score categories. BMI, body mass index; MCV, mean corpuscular volume; MMSE, Mini-Mental State Examination; SD, standard deviation.
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Variable Mean (SD), n (%) or
median (interquartile
range)

STID STID-MCI
(n =35) (n = 55)

Female, n (%) 21(60%) 31(56.4%) 0.116 0.733"
Age, years 64.17 £ 4.69 66.07 £ 6.07 —1.576 0.119
Education, years 6(3.5.9) 6(39) 0.823 0413
BMI, kg/m® 2288+3.11 2261 +£6.07 0412 0.681
Smoking, 1 (%) 257%) 50.1%) 0310 056"
Drinking, n (%) 1(2.9%) 5(9.1%) 1.336 0.248"
HAMD-17 score 7.94+336 8074333 —0.180 0.858
HAMA-14 score 683£323 | 7024279 | -0295 0769

Allest statisics are Independent t-tests unless otherwise specified. Values are the mean
(SD), 1 (%) or median (interquartle range). BMI, body mass index; HAMD-17, 17-item
Hamilton Rating Scale for Depression; HAMA-14, 14-item Hamilton Ansiety Rating Scale;
SD, standard deviation, “Chi-squared analyses were used.
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Scales

MoCA score
Spatial/executive ability
Naming
Memory
Attention
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