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Records excluded(n=200)

-Include Medical or surgery methods(n=2)
-Developing assessment tool or protocol(n=12)
-Systematic review or meta analysis(n=19)
-Different research purpose(n=129)

-Not English or Korean(n=1)

-Animal model study(n=6)

-Not full-text(n=22)

-Not peer-reviewed research(n=9)

Records excluded(n=15)

-Developing assessment tool or protocol(n=2)
-Systematic review or meta analysis(n=1)
-Different research purpose(n=9)

-Not peer-reviewed research(n=1)

-Ftc(n=2)

%T_ NDSL RISS
=4 (n=219) (n=154)
5 l [
d |
3 ’ Searching results(n=373)
- ’ Removes duplicates(n=229)
OEé’ Record screened with title and abstract
(n=229)

s & Full-text articles assessed for eligibility
= (n=29)
iL Included in qualitative synthesis
§ (n=14)

Table 1. General Characteristics of the Studies Subjects

Figure 1. Flow Diagram for Study Selection

Subject(N) Age
Study Stage
Exp. Contr. Exp. Contr.

Au-Yeung et al.(2014) 10 62.6+5.7 Chronic
Cha et al.(2014) 10 10 59.8+11.4 57.849.9 Chronic
Cho et al.(2015) 14 13 58.29+10.67 60.38+10.19 Chronic
Dehem et al.(2018) 11 10 60.5+9.5 Chronic
Figleswki et al.(2017) 22 22 60+11 61+10 Chronic
Fusco et al.(2014) 8 8 60.4+14.9 Subacute
Hesse et al.(2011) 32 32 32 63.9£10.5 65.4+8.6 65.6£10.3 Subacute
Kim et al.(2009) 10 62.8 Subacute
Kim et al.(2010) 6 5 7 55.3£16.4 53.6+14.9 62.9+9.2 Subacute
Lee et al.2014) 20 19 20 63.1£10.3 60.3£11.3 60.6£14.1  Subacute
Marquez et al.(2017) 25 62.28+2.2 Chronic
Ochi et al.(2013) 18 61.1+£10.0 Chronic
Rabadi et al.(2017) 8 8 62+11 6316 Acute
Rossi et al.(2013) 25 25 66.1+14.3 70.3+13.5 Acute

Exp:Experiment group, Contr:Control group
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Table 2. Characteristics of Transcranial Direct Current Stimulation

Study Active tDC'S Mode Intensity Dura.ttion Ele.zctrode
(Target cortical area) (mA) (mins) size(cr)
Au-Yeung et al.(2014) Anode(M1lesioned) vs Cathode(M1lunlesioned) 1 20 35
Cha et al.2014) Anode(M1lesioned) 1 20 35
Cho et al.(2015) Anode(M1lesioned) 2 20 35
Dehem et al.(2018) Dual(M1lesioned, Mlunlesioned) 1 20 35
Figleswki et al.(2017) Anode(M1lesioned) 1.5 30 35
Fusco et al.(2014) Anode(M1lesioned) 1.5 15 35
Hesse et al.(2011) Anode(M1lesioned) vs Cathode(M1unlesioned) 2 20 35
Kim et al.(2009) Anode(FDIlesioned) 1 20 25
Kim et al.(2010) Anode(FDIlesioned) vs Cathode(FDIunlesioned) 2 20 25
Lee et al.(2014) Cathode(M1unlesioned) 2 20 25
Marquez et al.(2017) Anode(M1lesioned) 1 20 35
Ochi et al.(2013) Anode(M1lesioned) vs Cathode(Mlunlesioned) 1 10 35
Rabadi et al.(2017) Cathode(M1lunlesioned) 1 30 35
Rossi et al.(2013) Anode(M1lesioned) 2 20 35
Mean 143 19 32.86

FDI: Hot spot of the first dorsal interrossei; M1: primary motor area; tDCS: transcranial direct current stimulation
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std diff in means and 95% CI
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Abstract

Effectiveness of Transcranial Direct Current
Stimulation(tDCS) on Upper Extremity Function in Stroke
Patients : A Systematic Review and Meta-Analysis

Won, Kyung-A, B.H.Sc., O.T., Yang, Min Ah", B.H.Sc.,, O.T.,

Park, Hae Yean , Ph.D., O.T, Park, Ji-Hyuk , Ph.D., O.T.
Dept. of Occupational Therapy, Graduate School of Yonsei University. Master's Course, Student
"Dept. of Occupational Therapy, Graduate School of Yonsei University. Joint(MS & Ph.D) Course, Student

"Dept. of Occupational Therapy, College of Health Science, Yonsei University, Professor

Objective : The purpose of this article was to analyze the effects of tDCS on the recovery
of upper limb function in stroke patients.

Methods : We searched for papers published in journals between 2009 to 2018, using NDSL
and RISS. A total 14 experimental research papers were selected for analysis. The quality
of the 14 articles was evaluated using the PEDro scale and 12 articles were analyzed through
the Comprehensive Meta Analysis 3.0 program.

Results : All of the 14 articles that were systematically reviewed in this study were published
in foreign journals. The effect sizes for upper extremity(U/Ex) strength and U/Ex motion
were 0.19(small size effect) and 0.49(medium size effect) respectively. Furthermore, the effect
sizes of anode mode and cathode mode were 0.71(large size effect) and 0.41(medium size
effect), respectively .The effect size of U/Ex motion and the anode mode were statistically
significant(p<0.05).

Conclusion : We identified that tDCS can be a useful rehabilitation technique for stroke patients
with limited upper body function. These findings are expected to help with suggestions
for basic data on new rehabilitation techniques for stroke patients and the planning of

effective interventions.

Key words : Non-invasive brain stimulation(NIBS), Stroke, Transcranial Direct Current
Stimulation(tDCS), Upper extremity function
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