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2w BE Z=AFS oA 2w S=F(Clinical Dementia Rating; CDR) HX, dY <¢t3} = (GDS), 7ro] AA A
B AAFOMSE-KC), FEw-o Auj H = (BDS), ©7] HE HAE(SBT) 2 WJ Agre] =44 25 (1ADL) S 53
H7FE Aot

&= @ S-S CESD(Center for Epidemiologic Studies Depression Scale), MADRS(Montgomery-Asberg
Depression Rating Scale), HAMD(Hamilton Rating Scale for Depression), HAMA(Hamilton Rating Scale for
Anxiety) & AF&she] H71gct.

ARB YA HEE

Q1A]7]%5S BNT(Boston Naming Test), SVLT(Seoul Verbal Learning Test), 9, VF(Verbal Fluency Test),
ST(Stroop Test), TMT(Trail Making Test)ZE o]&3}o] H7}stth. ¥ Ao ARg% BNT, SVLT, VF, TMT+= 3%+
T3 d=sto)Hy 5E ALAY(CERAD-K) S Fd8aeltt, I3 STE A4 42 HANE 2] (SNSB) 9] 43

?)+= NetStation 4.4.2(EGI Software, Eugene, OR, USA), 24H]E ol 2104 T
Zr3 EGI NetAmps 300 5%7], HydroCel Geodesic A4 HUE % 4% EEG HES
Aol A Z7AE gde® FYET. 7152 6109 T AdYs AMEste
7] & AAME 98] FUF A5E IF v =AF ofdet Fol A7 mix .
FAE AT, EEG 7152 1000Hz2] AEY S22 1-100Hzol A S ez ZEH
AR "= Cz} PZ Aboldll wix¥ (ZE #x=drt.

o
1>
ox
=
e
=
N
N
t
i
29
fo to 2

oy ol

o

EEG A& 2 &4

EEG dlolEl:= Matlab 2017 X E¢o] (MathWorks, Natick, MA, USA)E AR&3fe] A& 2 5—415]9114 E3
de GrE St A 715 AES Sl velHel F ol HAEY} gl Sl
A eE e FEE ARSSte] vl FxENT. A 2 Y A8 s 9] 98 1-50Hz %
& Feld WEs ARgstel Ay AFEY B4S ARG, Foka g2 28, AR, dub, v dE, =
leb B et o H Ak, £100uVE Z3she olE M Es BE A ALH AT

A B4

TE EL7] G+Power 3.1.9.7(Franz Faul, University of Kiel, Kiel, Germany)S AR&3lir MCI Shafel] sk
DCS ATE 7Iwkom AEAT. Ao dak AHQl 1A s vk S ZAb A (ANOVA) & 98]

371 0.3, 80% BAH, &3 oF &F a=0.05, ¥ 4 1o A¥ #A r=0.3255 2HIJT. £

B A7 4 3299 iAo et B o AdE 2EES oF 5002 1H Y] F 699 S ti

L

R=)

o & bk
fUoqu g FH
(<0 [‘E

2 ol
41 m

B2 SpSS BlA 20.0(SPSS, Chicago, NJ, USA)S Ag3le] 428 2lt}. Shapiro-Wilk Hl
18 AAS A@7idk. A 78l fntsEle A9 AAds Ayl fla Al
2 %, HAgtde]l Aol AAZRl TS vA=A AFE HUEsH] 93] HAE
gt dielEl® Qla] Aol oJw] gle Afol7h A Abdl= glolth. whebA W E A
t}. A (active group) T 7F#F-(sham group) Abole]l SIFEA 2 A4 H 9] x}O]
A& o]&3te] FAEGT. T 1w VAT Y F Atolo] AATHA FA4H QA V) A 4
HE TOE J 89le®, OFS F F 8o = wkE 2 ANOVAE F3 ¥, AMS- ¥lalE Bonferroni REA
ARgste] s E T, 7 259 7IE AAS K AA 3Re] EEG AE EF w@}g} Afol & H]E-'SW 4
Zr F34 g W 6170 T3 Ag 250l dis) ANOVAS 33Tk, EEG A8 el Wdle T4 T gholAd 71E
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* 1
Variables Active (n=14) Sham (n=23) tory p
. Formale, no6 e s @ AR
Age 76.1 (7.4) 73.1(6.3) 1.3 .186
Years of education 5.4 (3.7) 5.4 (44) 0.0 S
CDR 0.6 (0.2) 0.6 (0.2) 0.0 .983
GDS 3.5(0.8) 3.1(0.8) 1.6 22
MMSE 19.1 (4.7) 19.7 (4.4) 04 728
BDS 2.1 (2.2) 1.5(14) 11 .293
SBT 124 (6.4) 14.4 (7.0) -08 411
IADL 0.8(0.8) 0.4 (0.6) 1.7 .104

CDR, Clinical Dementia Rating; GDS, Global Deterioration Scale; MMSE, Mini-
Mental State Examination; BDS, Blessed Dementia Scale; SBT, Short Blessed Test,
IADL, Instrumental Activities of Daily Living

Note: Values are mean (standard deviation).

3 200 WERd mps} o], wbE S ANOVAE -2 SROIAM Fovd a5 R 43 A8 29E YEhiA &
gkom 7 BN §o] BE Rl 24 25 7 s 3ol Abolvk gt

¥ 2

Baseline Post Post-hoc Time Group :?{'?r:l; Partial
M (SD) M (SD) (0) (p) (p) )

Active 30.0(11.1) 24.7 (11.3) .044

Variable Time

CESD  sham 208(85) 246(106) .021 00> 953 983 228
Active  22.3(10.5) 156(8.7) .039

MADRS - 225(88) 164(93) 004 000 845 841 296
Active 126(6.2) 9.1(58)  .023

. i : A

HAMD Sham 122(54) 109(56) 252 009 677 205 178

Hama Active  125(106) 80(52) 038 . . a0 o4

_______Sham  118(57) 97(48) .036
CESD, Center for Epidemioclogic Studies Depression Scale; MADRS, Montgomery-Asberg

Depression Rating Scale; HAMD, Hamilton Rating Scale for Depression, HAMA, Hamilton
Rating Scale for Anxiety; M, mean; SD, standard deviation.

Note: Repeated measures ANOVA with Bonferroni post-hoc analysis

CESD(F=10.3, p=.003, 1 =.228), MADRS(F=14.7, p=.000, n =.296). HAMD(F=7.5, p=.009, n =.178) =

HAMAGF=11.6, p=.002, n'=.249)elA frolml@ A7 @sbzh hgich. ALS wlael Al CESD(E: p=.044; 7H4:
p=.021), MADRS(&d: p =.039; 7}5: p=.004), HAMA(ZAd: p=.038; 7}#: p=.036). &4 “LFoIAW 7]&d %
HlaLate] 7]} - HAMD(p=.023) A7t frofahAl 4t

tDCS7L AA] 7159 A= FF

3 3 vERdd mpel o], wkg S ANOVAE A 7l #Fefvd 2% % AT A8 adE UehlA @3k
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W, 7l 2 Y 5o A HAE Aol 24 a5 7P 25 el Zpel 7k gliv.

X3

Baseline Post :‘f: Time Group Groupx Partial
M (SD) M(SD)  (p) (p) (p) Time(p) no?
BNT Active (n=14) 8.1(3.9) 8.9(53) -
(n=34) Sham (n=20) 9.6(26) 84(41) -
SVLT- Active (n=14)  2.0(1.8) 3.3(23) .025
ﬁ‘i%‘?;', Sham (n=19) 2.98(23) 4.1(25) .108 L
SVLT- Active (n=14) 56(29) 61(3.1) -
ﬁi%%g) Sham(n=19) 52(39) 68(32) - 28 862 368 -
Coding  Active (n=12) 235(11.3) 24.0(117) -
(n=30) Sham (n=18) 19.9(16.2) 23.4 (19.5) -
VE Active (n=14) 8.1 (4.8) 8.8 (4.0)
(n=34) Sham (n=20) 9.0(3.9) 10.5(4.6)
‘ST Active (n=12) 929(26.4) 96.5(258) -
(n=32) Sham (n=20) 92.1(25.7) 91.1(282) -
sTc  Active (n=11) 42.2(286) 52.1(26.7) .190
(n=30) Sham (n=19) 54.8(24.6) 63.4 (27.8) .126
TMT-A  Active (n=12) 45.6(23.9) 42.3(258) -
(n=33) Sham (n=21) 40.1(14.0) 41.8(221) -
Active (n=7)  91.1(48.0) 86.0(34.7) -

105.8 - .53 M2 720 -
(82.9) 86.4 (38.8)

BNT, Boston Maming Test; SVLT, Seoul Verbal Learning Test; Recog, Recognition; Digils-F.
Digit Span Test-Forward; Digits-B, Digit Span Test-Backward; VF, Verbal Fluency Test; ST-W,
Stroop Test-Word, ST-C, Stroop Test-Color; TMT, Trail Making Test; M, mean; SD, standard
deviation.

. Note: Repeated measures ANOVA with Bonferroni post-hoc analysis

Variable Group

.803  .882 187 -

160 775 258 -

082 357 480 -

732 544 728 -
.045 201 864 135

.800  .666 433 -

TMT-B
(n=17) Sham (n=10)

SVLT Recal1(P=7.2, p=.012, n'=.188)3} ST-C(F=4.4, p=.045, n’=.135)°IA% a7k AATE. Ab
¥ wlaref A= SVLT-Recal1(p=.025)014 &4 Z2gellAnt 7]&del nls) A4 & Fo¢ S7k7F vebsttt.

F4 g EBGOl N tDCSe] &t

deb, wigt B o2 e ks dioelA e A o A BEG Y RSt &4 aEd b F
Abolell gwgh apelzt I 2). WEF Wi=olAE F 3 @ }17} Ao &4 1Fe Tpet |
g W ClL(F=6.1, p=.018, n'=.153) 2 Cpl(F=4.3, p=.045, n =.113) AN AY F BAs7}
gk, HE WEdM = a5 el el Abelzh A=, &4 aF2 7het Hluds w Cl(F=4.2,

2 _

p=.048, n =.110) 2 Cpl(F=4.4, p=045, n=.113) AZo| A AN & sl Zrtar. awE gdaAEs

CACEI ks

I+ 7 93k Zolvk dew, &4 aFe Pl ¥audlS u F6(F=4.6, p=.039, ILZ=.120), C1(F=4.2,
p=.047, n’=.111) 2 Pz(F=5.3, p=.027,337 1, =.136)°A] 7H3] & A7} =713},
H3, $£5, AA7|F W3l A#AFAA

vjoj A B EEG Aol A8 kel wsl(2ere] 1 2 Cpl, wWlERY] €1 2 Cpl, a Hlel dgel F6, C1
% Pz), & 37 A<4(CESD, MADRS, HAMD 2 HAMA) % Q1A H|AE H4=(SVLT-Recall ¥ ST-C)7} At

_11_
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F 4
EEG. i i i i i i
Group EG- CESD MADRS HAMD HAMA SVLT-R STC
P (n=13)  (n=13)  (n=13) (n=13) (n=13)  (n=10)
ADdlaet: e 013 -201 004  -409  -601
ADelaat .209  -062  -376  -265 -369  -502
A Bgﬁa al g3 -224 055 025 -019 715°
Acive  ATe@A oo 265 204 229 143 402
AR Hig -165 051 397 329  .257
A 000 -036 192 430 125
AtD® s 001 -.095 343 571 158
A A
Group EEG-  CESD MADRS  HAMD HAMA  SVLT.R
P (n=23) (n=23) (n=23) (n=23) (n=19) [n 19}
ADstast  20s 059 120 -083 099 -017
4 %%‘13 at 933 054 096 024 028 -.003
ABgtaal  gsg 189 455  -004  -424 209
sham  ARS@A o063 129 067  -082  -358  .148
AHBSt 250 214 198 048 -055  .149
ARt _ops 109 101 195 -144  -431
AbBat 285 183 430 -4 -042  -366

CESD, Center for Epidemiologic Studies Depression Scale; MADRS, Montgomery-Asberg
Depression Rating Scale; HAMD, Hamilton Rating Scale for Depression, HAMA, Hamilton
Rating Scale for Anxiety; SVLT-R, Seoul Verbal Learning Test-Recall; ST-C, Stroop Test-

Color; HB, High-beta

A Changes are the differences between post-and pre-experiment scores.

*Correlation is significant at p=0.05 (2-tailed).

&g Tl ARE SVLT-Recall ¥} ST-C& 3t

o
8
rE o

4 nE 3}
) Z(placebo- controlled) AFolth, &
% EFoA MY F Fdo] AMAEE Az advk et 4 252 sl vle] F24 AE] EEG
=S gozitt. o= FHu FoF gA(left central region)olA] DLEIFHE 7AA 7 HEISHE Z71HA]

=< —
Hnew, 3 A5 F(right frontal #Ax T4 9d9(left central region) T wlF G

(parietal region)olA] WE}}= ZF7FAF T},

region),
1:1:5} glx—l 1_,_0]]/\115

2 T S A8 71 7199 A s T 747
tDCSE 713 tDCSell vls) 2El 2 we} Fub<
oA 9] &E Al ety x=3t9 ¥ EE

4= Q1A 7lF -4 7]osteE oY 29

o 7%
H Og

HEF 9] Pz(p=.041),

e 3Hate] 7b4 7]Wk tDCSel| i@
T3 719 3 A 7

%ol

HEl tiefe] Cl(p=.020)3F ko] FadAE

T2, o]% " (double blind) B $oF

i EFE )R=]
ek g

A7) ol A B4 17

RS

WEbs s 2 owEs e 2ae u
v}

AT
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B AN 5 gls wrk opyet Wg Ees SVMA ARACR o Jles AT £ AT

Eg &ewol = Stroop-Color9k SVLT-recalld e QIA AL o] W37} wletFob R v ep5v}
dlefel wstel o] FRBAE B vl A AX FE e BACNA ¥} AW A EAD MEF
shg= g el gioje] MskE Fall BE A ot AHAHEA oNE AT 5 ol

=g

A B Flowchart of the study

(n=78)

Randomized
(n=69,

Timeline of the study

Home-based Stimulation
(Total 31 sessions)

active tDCS F3/F4
Adtive (2 mA, 30 min) [ 1

“ Actveigrodp Allocation Sham group
p-34 n=35
N sham sham tDCS F3/F4 (n=34) (n=35)
(sham, 30 min)

Excluded (n=9)
- Not meeting the
inclusion criteria (n=9)

®

Enroliment

Randomization

——————————————— » Discontinued (n=20) Drop-out
6-Week
- Withdrew Discontinued (n=12)
Baseline Post-intervention consent (n=3) )
Assessments Assessments - Non-compliance - Wllhdretw ”
EEG at rest 1. EEGatrest (n=5) i :mfgé;‘;agce
Cognitive test 2. Cognitive test - Scheduling issue (n=3)
Depressive 3. Depressive (n=9) B .o
symptoms symptoms - Technology issue Sc_hedulmg lszte
(n=1) (n=8)
- Tingling (n=2)

Screening Analysis Screening
(n=14) (n=23)

Figure 1. Timeline (A) and flowchart (B) of the experimental progress.
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E92
Active Sham
m 0.04
= 0.02
[
(m] 0
m 0.01
A
Q ‘ : ! e ! 0.005
m n
: E 0.01
_9 ()] 0.005
Irm
Comparison of EEG changes between active and
sham groups after 6-weeks tDCS intervention.

Figure 2. Comparison of EEG changes between active
and sham groups after 6-weeks tDCS intervention.
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EH3
Pearson correlation analysis
A Active tDCS B Sham tDCS
40.00 [ ]
50.00 L4
€ 2000 L 2 2500 [ o .‘
o) Q L ®
Q ° aQ ° °
o o .00 °
£ o0 2 °
n n %
4 590 °
] =10 =19
20.00 . R E—— @ r=.209
p=.020 p=.391
-.0400 -.0200 .0000 0200 0400 0600 -1000 -.0500 0000 10500
A Beta C1 A Beta C1
Cc Active tDCS D Sham tDCS
4.00 [ ] [ ]
5.00 L4 °
3.00 [ X ] [ ] °
= = © »
© [
g 200 [ o 250 °
12 o @ ° °
= 100 e o B o0 ° L] °
7] @
< L L~ - 4250 =
-1.00 ° n=13 ° n=23
=571 -5.00 L] r=-.042
-2.00 L] p=.041 p=.864
-.0200 .0000 .0200 .0400 .0600 .0800 .1000 -.1000 -.0500 .0000 .0500 .1000
A High-beta Pz A High-beta Pz

Figure 3. Pearson correlation analysis included following variables: the EEG relative power, depressive symptoms,

and cognitive tests.
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