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Abstract

Objective: To evaluate the effect of direct current stimulation on cognitive function in patients af-
ter stroke by meta-analysis. Methods: CNKI, VIP, China Biomedical Literature Database (CBM), Wan-
Fang, EMbase, Web of Science, PubMed and The Cochrane Library databases were retrieved. All
relevant literature in the database of randomised controlled trials on the effects of DC stimulation
on cognitive function in post-stroke patients was searched from the establishment of the library
until 25 February 2022. According to the set criteria for screening, extracting the required data
and evaluating the quality of the literature, revMan 5.4 was finally used for meta-analysis. Results:
A total of 10 articles were included in the study, including 347 cases in the observation group and
344 cases in the control group, for a total of 691 cases. Meta-analysis results showed that DC sti-
mulation treatment modalities can improve cognitive function in post-stroke patients, and me-
ta-analysis results are statistically significant. Meta-analysis results also showed that the experi-
mental group patients were effective. Mini-Mental State Examination (MMSE), Montreal Cognitive
Assessment Scale (MOCA), Fugl-Meyer (FMA) scores compared with the control group were statis-
tically significant. Efficiency [WMD = 1.23, 95%CI (1.12, 1.34), P < 0.00001]; MMSE: [MD = 2.82,
95%(CI (2.25, 3.38), P < 0.00001]; MOCA: [MD = 2.10, 95%CI (1.75, 2.44), P < 0.00001]; FMA: [MD =
6.64, 95%CI (2.74, 10.54), P = 0.0008]. Conclusions: Direct current stimulation treatment can ef-
fectively improve the cognitive function of patients after stroke, which will require more sample
size and high-quality literature for randomized controlled trials.
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2. BRI S5 HE
2.1, JEKAER
396 H P SR A B FERIEON R 2 o SRR AN D BE S MR R B AT L HE S35 (Randomized Controlled Trial).

2.1.1. ANEREE
1) 4 CT M2 /MRI K 2 J5 B2 M 26 P (1 3
2) AT R e RES M.
3) WEHEMRMI: 0. FESCRIE L,

2.1.2. FEHE
1) WS T B IR T BUE BAH AT AR B TR mIIZR) .
2) WRELH G YT B A B (2 YIRTT . R IAYT).

2.1.3. B/iEkR
1) MoCA; 2) Fugl-Meyer; 3) MMSE; 4) A%,

2.14. HRAHRE
1) Meta 041 Ziid. SR . Bh¥5L56 . systematic reviews;
2) AIRTFA I B HHE AN 58 BE 1) SR

2.2. MHNE R IR

2.2.1. BiRE

AR E AN (CNKD) 4E5(VIP), HF [E AP 5 Sk EE(CBM) /777 (WanFang). EMbase. Web of
Science. PubMed #il the Cochrane Library 4 /2 . 254 B 8 B A o6 T B IR0 7 0 i 40 H s S
INHITRESE I FRIREALGT IR IR, 2RI [A] NG PE4S 2022 4E 2 H 25 H,  [&II [BIIA8 A\ SCER BTG 22 S0k

2.2.2. WEN

SRR 2 R AN B e A S 07 R, B RARIE AN R E Pl i . bk Ry A
R ML AE AR R I R B R N ENThER” o SR 2R 1A A “stroke” . “Cerebrovascular
Accident” . “Cerebrovascular Apoplexy” . “Brain Vascular Accidents” . “Cerebrovascular Strokes”
“Transcranial Direct Current Stimulation” . “tDCS” “Cathodal Stimulation tDCS” . “Electrical Stimulation,
Transcranial” « “Anodal Stimulation Transcranial Direct Current Stimulation” . “Repetitive Transcranial
Electrical Stimulation” . “Cognitive” . “Cognitive Function” . “Function, Cognitive” . “Cognitions”
PL “AND” =k “OR” 2B 748z, LA PubMed Ayfil, A28 Hems WL 1.

2.3. SCERTHIEFN F R R EL

W2 AR EES, FHim) RS € RGN AER A T P Sk @ H A2, Wb isa, N T55E&
HSCHR, PR 4 S JE BRI . XA B R SOk AT I8, B E RSB =7 (5 B ) B BhfR v, 1A mdt
G R T N B R . BURIREVEEEE . KRB HM. WEH., THBH. FE&. T T7mE .
MRNE. 4Rk,
2.4. FEFERETEN

HRHE Cochrane B W HEEE ) B3 A TS G B SCRRBEAT PR, PR N B EHE: 1) B2l

DOI: 10.12677/acm.2022.125696 4797 I IR = =23t e


https://doi.org/10.12677/acm.2022.125696

5

E'E[?

%

H; 2) PRCRGEG 3) HiE: 4) SLlRBUER B, 5) Hibfwfr, PPOIrEAHRE. SHIANEERER,
R AT E (ES, IR HEAR AR, A 70 B8 WG R 38 =7 (L 15 0) h Bh A o o

Search number,Query,Sort By, Filters,Search Details,Results, Time

11,"((""Cognition""[Mesh]) OR (((((Cognitions[Title/Abstract]) OR (Cognitive Function[Title/Abstract])) OR (Cognitive Functions[Title/Abstr
| Stroke[Title/Abstract])) OR (Cerebral Strokes|[Title/Abstract])) OR (Stroke, Cerebral[Title/Abstract])) OR (Strokes, Cerebral[Title/Abstract])
ulation[Title/Abstract])) OR (Transcranial Alternating Current Stimulation[Title/Abstract])) OR (Transcranial Electrical Stimulation[Title/Abs
Abstract] OR ""function cognitive""[Title/Abstract] OR ""functions cognitive""[Title/Abstract])) AND ((""Stroke""[MeSH Terms] OR (""Strok
scularisation""[All Fields] OR ""vascularization""[All Fields] OR ""vascularisations""[All Fields] OR ""vascularise""[All Fields] OR ""vascularise
brovascular accident acute""[Title/Abstract] OR ""acute cerebrovascular accident""[Title/Abstract] OR “"acute cerebrovascular accidents""
ields] OR ""Stimulations""[All Fields] OR ""stimulative""[All Fields] OR ""stimulator""[All Fields] OR ""stimulator s""[All Fields] OR ""stimulat
| Fields] OR ""stimulating™"[All Fields] OR ""Stimulation""[All Fields] OR ""Stimulations""[All Fields] OR "“stimulative""[All Fields] OR ""stimt
"[All Fields] OR ""Stimulations"“[All Fields] OR "“stimulative""[All Fields] OR ""stimulator""[All Fields] OR ""stimulator s""[All Fields] OR ""sti
10,"((""Stroke""[Mesh]) OR ((((CCCCCCCCeeeeeeecccc(strokes[Title/Abstract]) OR (Cerebrovascular Accident[Title/Abstract])) OR (Cerebrovascule
[Title/Abstract])) OR (Strokes, Acute[Title/Abstract])) OR (Cerebrovascular Accident, Acute[Title/Abstract])) OR (Acute Cerebrovascular Ac
ions, Transcranial[Title/Abstract])) OR (Stimulation, Transcranial Electrical[Title/Abstract])) OR (Stimulations, Transcranial Electrical[Title/Ak
cular apoplexy""[Title/Abstract] OR ""apoplexy cerebrovascular""[Title/Abstract] OR ""vascular accident brain""[Title/Abstract] OR ""brain
""[Title/Abstract]) OR ""cerebrovascular stroke""[Title/Abstract] OR ""cerebrovascular strokes""[Title/Abstract] OR ""stroke cerebrovascula
[All Fields] AND (""stimulate""[All Fields] OR ""stimulated""[All Fields] OR ""stimulates""[All Fields] OR ""stimulating""[All Fields] OR ""Stim
| OR ""transcranial electrical stimulation""[Title/Abstract] OR ""electrical stimulation transcranial""[Title/Abstract] OR ((""electric stimulatio
"Anodal""[All Fields] AND (""stimulate""[All Fields] OR ""stimulated""[All Fields] OR "“stimulates""[All Fields] OR ""stimulating""[All Fields] |
9,"(""Cognition""[Mesh]) OR (((((Cognitions[Title/Abstract]) OR (Cognitive Function[Title/Abstract])) OR (Cognitive Functions[Title/Abstrac
3,"((((Cognitions[Title/Abstract]) OR (Cognitive Function[Title/Abstract])) OR (Cognitive Functions[Title/Abstract])) OR (Function, Cognitiv
7,"""Cognition""[Mesh]",Most Recent,,"""Cognition""[MeSH Terms]","182,018",23:12:12

5,"(""Transcranial Direct Current Stimulation""[Mesh]) OR ((((((CCC((C((((((((((((tDCS[Title/Abstract]) OR (Cathodal Stimulation Transcranial Dit
on[Title/Abstract])) OR (Anodal Stimulation tDCS[Title/Abstract])) OR (Anodal Stimulation tDCSs[Title/Abstract])) OR (Stimulation tDCS, A
tle/Abstract] OR (((""stimulate""[All Fields] OR ""stimulated""[All Fields] OR ""stimulates""[All Fields] OR ""stimulating""[All Fields] OR ""Sti
[""[Title/Abstract]) OR ""stimulation transcranial electrical""[Title/Abstract] OR ((""stimulate""[All Fields] OR ""stimulated""[All Fields] OR ""
al""[Title/Abstract] OR (((""stimulate""[All Fields] OR ""stimulated""[All Fields] OR ""stimulates""[All Fields] OR ""stimulating""[All Fields] Ol
S, " (CCCCCcCceeeeeectbesyTitle/Abstract]) OR (Cathodal Stimulation Transcranial Direct Current Stimulation[Title/Abstract])) OR (Cathodal S
pstract])) OR (Anodal Stimulation tDCSslTitle/Abstractl)) OR (Stimulation tDCS. AnodalTitle/Abstract])) OR (Stimulation tDCSs. AnodallTii

Figure 1. PubMed’s literature search strategy

& 1. PubMed BYSCRAHE 22 SRR

25. GiHES

i} RevMan5.4 A5 N N BB HEAT Gi it o0 M. LIRHITE R F A BB (Events), 1577 25 (MD) bz
HEFI B 7 (SMD), X Fr i 85 (B W B 95% BELAS X IAI(C). WF Tt 4l kAT R M4, ARE P A0 125
WSt R KN, P <01, 12> 50% MR 50 IR AELE ST Ik, IRt SR FH BB NN AR, 25 P> 0.1,
12 < 50%IE W AT 7 1) 5] 5 1t R4, P00 o A s R AR, 2 S SR ek, DU SR P 0 2L e A g 20 i 3
BRI .

3. &R
3.1 WHKEERER

VDK 23t 556 i (FPSCEE E 156 &S, TESCEEREE 400 BR). TRBREE SCER 166 kN, HEERSIYISEEG
26 Fi, SRR, RGN 23 B o I R E AN EHERR AN RF A SCHR 327 AN AR AN B JE SRR 2 B
AN 10 S (ke L 2).

3.2. PAAFTHIEXIFE

T TR IR RGN 10 4 RCT, A1 691 Bifini 28 o 2 5 (iR 41 344 5], W54 347 f71)), FArfs B&in
T JG A WA B SOV (I SCHRIE AT W2 1)

3.3. ARMNHARBREITEMN

AN 10 TS 9 BUR A BENL B0 20, 1 BURIR K, A 3 miRBIEE, 1 REE, 1M
WE, HRTRARELEE. FravtuaRie Ko ieor s. TR ILE 2. 15 3.
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Figure 2. Literature screening flowchart
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Table 1. Basic features of the included studies

ERE T Piidi it
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R -2 B - = S R 4L 2| 5
H H
Y 44 NG
MRAFA[9] 2019  56.41+6.24 55.19+6.62 40 40 ;:;;5 EEE B cDTS 6 /3 Q)
M ZE[10] 2019 67.6+2.1 67.5+2.3 52 52  WHEEERIT  B& DTS 8  @@0
IR E[11] 2020 NA NA 15 15 tDCS Ml  tDCS¥yF 4 ©DO
FR4E[12] 2018 64.2+4.9 62.1+5.8 40 43 WA Big cDTS 8 /4 @O
FEJ[13]12021 52.43+4.86 51.37+4.98 46 46 NENIER B4 DTS 4F  ©®BO©
A 2h
¥ % 42 [14] 2020 55.0+7.1 56.1+7.5 51 51 %ggg%ﬁJ' Bt cDTS 25 %
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WL B[15]2021  6515+4.25 6436+378 50 50 E@E{g%’ 4 DTS 44
An, Tae-Gyu [16] INFIREE + s -
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Table 2. Quality evaluation of included studies
= 2. MAARIREITMN

PINTF I RENLIT % 53 e B HiE o Rt  dFEMRE HAbmA
[a5i4[9] 2019 BEA T2 THEE PR/ 2 THEHE NERE
H{11%[10] 2019 BEHLE ik R AR B P SR NGy
SR EE[11] 2020 BEHLEC ik SR AR I & ENGEE NGy
T K4E[12] 2018 BERLE % AN & 2 ANHRE ANE R
F £ H[13] 2021 BN E NER AR K 2 ANHRE NER
¥ KA [14] 2020 RKIg K N KA M & H TER
7k T Z[15] 2021 BEHLE % E KA M = N TER
An, Tae-Gyu [16] 2019 FfibL %73 NG R K & NG ENGEY:
o T MBLECE A M i Rifige Ritig
Yun, Gi Jeong [18] 2015 FlAL¥FE NERE WHE 7 NERE THE

Random sequence generation (selection bias) _:]

Allocation concealment (selection bias) | I
Blinding of participants and personnel (performance bias) _ I
Blinding of outcome assessment (detection bias) - I

Incomplete outcome data (attrition bias) _
Selective reporting (reporting bias) _

Other bias | |

0%  25% 50% 75% 100%
Bl High risk of bias

. Low risk of bias |:| Unclear risk of bias

Figure 3. Bias risk map for inclusion
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3.4. Meta &R

34.1. BYER

LI LA BRI AL 4 T FE[9] [10] [14] [15], &t 386 i3, XfHEZH 193 5], SE364H 193 4. Meta
O 4 B R R ANTEAE R (17 = 0%, P = 0.45), [RIHSR A 8 5 RON B A . meta 20 M 45 SR R, [WMD =
1.23, 95%CI (1.12, 1.34), P < 0.00001] B it L RIER & 5 MG ST 6 8 @ T H a7 4, HRAREMEZE
o AR 4,

3.4.2. MMSE

MMSE LA/ 72 3 Wik 7i[12] [13] [17], &l 205 @l &, X4 101 4], sit4H 104 ). Meta 4y
v 45 5 S R AFAE B AR I 3 R (P < 0.00001, 12 = 93%) . M SCHER AN FERRUE . TS . T T 1) 4R
5] £ FE HEAT 0 M %8 RIS SRR R VE, HAEARRBE R B8 2, Fe S LBk, 5% 5 I
X 3 MR E SRS R IR % . WOCERII A HEbRE . I T TR 18] S5 AN R B AT 0 AT

DOI: 10.12677/acm.2022.125696 4800 I IR = =23t e


https://doi.org/10.12677/acm.2022.125696

RIS B AR U, L BEATL AR AR FR T[] 5 25 AR R 8 R R AE AR PR AR AL, B A R T VAR
bl 35 mT 5 DR L SR I BE ML S AR Y, SN & 49 [MD = 2.82, 95%Cl (2.25, 3.38), P < 0.00001], f&E/~E
it LRI BOT DA S AR R S BB BRI RE, WS4 MMSE 1R TXHIRAL, Z R A S F R L. Rk
KA 5.

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H. Fixed. 95% Cl M-H. Fixed. 95% CI
skEZ 2021 48 50 42 50 28.8% 1.14[1.00,1.31) -
#HESE 2020 49 51 38 51 26.0% 1.29(1.09,1.53) -
PRARTS 2019 32 40 23 40 15.8% 1.39[1.02,1.89) —
BIRE 2019 50 52 43 52 295% 1.16[1.02,1.33)
Total (95% CI) 193 193 100.0% 1.23[1.12,1.34] 2
Total events 179 146
Heterageneity: Chi*= 2.63, df= 3 (P = 0.45); F= 0% t t t t

0.2 05 1 2 5

Test for overall effect: Z= 4.58 (P < 0.00001) ’ aiBeE WA

Figure 4. Observation group versus control group with efficient Meta-analysis forest plot

& 4. MBS REBHE Meta ST RIE

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed. 95% Cl IV, Fixed. 95% CI
Yun, Gi Jeong 2015 239 3 15 217 441 15  48% 2.20[-0.37,4.77)
F ka8 2018 26.64 3.41 43 212 1.22 40 27.0% 5.44[4.356.53) —*
FEH 2021 2569 1.69 46 23.87 1.66 46 68.1% 1.82[1.14,2.50) —
Total (95% CI) 104 101 100.0% 2.82[2.25, 3.38] <>

Heterogeneity: Chi*= 30.73, df= 2 (P < 0.00001); F=93% 4 5 0 3 H

Test for overall effect: Z=9.77 (P < 0.00001) MEIE R4824E

Figure 5. Meta-analytical forest plot for MMSE scoring in the observation and control groups
5. WELE 531 H8LE MMSE 58 Meta i #x k&

3.4.3. MOCA

MOCA LW 7t 2 Wit i [11] [13], &1t 122 B8, WTHEA 61 7], SEiGZH 61 5. Meta /s SR EIR
RIFAES BRI = 0%, P = 0.94), [RIHCR [ 2 MUS BRI T Meta 04T, 45 SRR, B BB TS
WHAIT AL R T R . ER AR BE MR Y [MD = 2.10, 95%CI (1.75, 2.44), P < 0.00001], iF
AR L L TT DRI R A I RE . AR LI 66

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean _SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
RI88 2020 18.35 0.46 15 16.26 0.58 15 86.5% 2.09[1.72, 2.46)
FEH 2021 2564 239 46 2351 224 46 135% 2.13[1.18,3.08)
Total (95% ClI) 61 61 100.0% 2.10[1.75, 2.44] <
Heterogeneity: Chi*= 0.01, df= 1 (P = 0.94); F= 0% 7 3 3 : t
Test for overall effect: Z=11.79 (P < 0.00001) WA pdeRiE

Figure 6. Observation group versus control group MOCA scoring meta-analysis forest plot
6. WA S553HRLE MOCA 43 Meta 5347 K&

3.4.4. Fugl-Meyer (FMA)

Fugl-Meyer (FMA)JLHFFT 2 TR 7T[11] [12], &1t 113 6, XFHEZH 55 5, SZUe4H 58 5. Meta 2
4t R ANTEAE (I = 0%, P = 0.51), IR BEHLN BT Meta 4347, 4580, B Al
BRI H AT AL G T e, Z R R A RETER LMD = 6.64, 95%Cl (2.74, 10.54), P =
0.0008], B B LG T 7 AT LB iy S I RN ThRE . ARARE LI 7.
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Experimental Control Mean Difference Mean Difference
Study or Subgroup _Mean SD Total Mean SD Total Weight IV, Fixed. 95% CI IV, Fixed. 95% CI
6% 2020 57.54 10.36 15 4926 6.78 15 38.7% 8.28([2.01,14.55) I E—
Frkig 2018 2031 123 43 147 1085 40 61.3% 5.61([0.63,10.59) ——
Total (95% CI) 58 55 100.0% 6.64 [2.74,10.54] -
Heterogeneity: Chi*= 0.43, df=1 (P =0.51); F=0%

-20 10 0 10 20

Testfor overall effect Z= 3.34 (P = 0.0008) Favours [experimental] Favours [control]

Figure 7. Meta-analysis forest plot of FMA scoring in the observation group versus the control group
7. MEAS3THLE FMA 5380 Meta 587 74K E
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BIRAFNBEAGLE IR PR A R D FE B R AR T . IR BRI IR E A N e (00) 2 23R 97 7 R R RTT, WL
RS IR YT 77 AR YNETT R IRIT I G A . RIRIA IR 45 R, B B RS I R
Jrai, ATLUA R SEE A b S A R AT RE . Rl AR E IR WA RAT NI, AT R
FETTI AR B EF SRR DI Re RS, (IR B R Aot B B R 16T 7 sUE R B . B
6T 77 R AR P A PR A A LA PR BELAE P T A AR K B o e |-, 3 3k LT S FE AP I 2 Al b 22 B
I WATE Y, TGS BB AR DI RE . A F0 20 A s R FH B FRIB0A o7 7 2URT DA B TR TH i 26
W E BREINENThAE, ARE. MMSE. MOCA. Fugl-Meyer (FMA)VE4r & 2 82T, Meta 73 B 45 SRt 2 0 s
U640 B 108 R - MMSE . MOCA. Fugl-Meyer (FMA)F-7r 55 R4 L LA Geit24 s 3, B3R : [WMD
=1.23, 95%Cl (1.12, 1.34), P < 0.00001]; MMSE: [MD = 2.82, 95%ClI (2.25, 3.38), P < 0.00001]; MOCA: [MD =
2.10, 95%CI (1.75, 2.44), P < 0.00001]; Fugl-Meyer (FMA): [MD = 6.64, 95%Cl (2.74, 10.54), P = 0.0008].

WL R RoR, B AR ] DR RS A R, Meta i@ REG G5 E L [WMD =
1.23, 95%CI (1.12, 1.34), P < 0.00001]. EL¥i LG YT A 055 B ELIR FRASE RN Rz JZ % o (k2 ST i
SRS, BRI, WIS B SR BR I 9 2P, 3k 1 3 Bh o i N A T ee .
FEER R, B EREA T A S S N IhRE K AT IR R S, B R R & BRI T
T I PR B 2367 FIREEIR T o ELIR FLYA YT 2 F S BLIA B s B J2 ey 2, add i
5 S B A AN Ay, AT, 2A[19], AT A IR LB e i B

5. NG5 R

gr Lk, B ARIINIA YT 7 TR AT DL A R BSOE is A AR R 1 8 YRR IR IR A RS2 D)
BEo PTG FU R SRR A AR5 I BRI RN, B B Hver By e stk . SCiike
RAFE LT B 8 REVTIC R, 0T ELRUHRIR YT 8 IR SR AR, PR Ay B STk AT B
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