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Abstract plegic patients due to stroke patients(p<.05). In the

Background: This study was to investigate the effect
of non-invasive transcranial direct current stimulation
due to hemiplegic patients due to stroke on temporal
and spatial gait ability.

Design: Randomized sham controlled trial.

Methods: For the study method, 42 patients with
hemiplegia due to stroke were randomly assigned to
14 patients each, and the general walking group,
tDCS walking group, and tDCS (sham) walking group
were subjected to 5 times a week, 30 minutes a day,
and 6 weeks. In the temporal gait variables of hemi-
plegic patients due to stroke, the effect of the gait
time, gait cycle, single support, double support, swing
phase, stance phase, gait speed, cadence were
measured. In spatial variables, one step length and
one step length were measured.

Results: As a result of the study, the EG group sig-
nificantly increased in the step time, gait velocity, and
cadence of the paralysis side in the comparison of
temporal walking variables between groups according

to the application of tDCS of walking ability in hemi-
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change in spatial walking variables between groups
according to the application of tDCS, the step length
and stride length of the EG group showed a sig-
nificant increase. Both the comparison of temporal
and spatial symmetry walking variables between
groups according to tDCS application was not
significant.

Conclusion: As a result, tDCS has an effective effect
on the improvement of the gait ability of stroke
patients. In particular, it is an effective method of
physical therapy that can improve the cadence and
speed of gait, which can be combined with the exist-
ing gait training to effectively increase the gait of

hemiplegia due to stroke patients.
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ETS dEAR HEH ooz WA FFAAA & AFor HE
9227 0% A AP T 2900l gt AFow FHEATE |
X KOSIS, 2019). ¥ EF2] o7 A2 1A
s]5atA] FatAl = AW
2020)
H BAo] mEd HEF0) MAES 7 FAlol 7] alt 654 mRt A ESol| A= o] Frtsta

RNom, 53] 15~454]2] 42 ShAtell A HEF A S} 7t vjokd oz Frlelal glor, 18~654] w|Rke]
£35S A9l HETolE Fstar A tH(Virani &, 2021; Jarvis 5, 2019; 7173 H.8 A 7H, 2018). 4491 HEF
& wdrle] WA HESH gl 35l ik A} Ytiggo]l Aol 7bEe] A X7y Ank A RE A
¥z AdFor Frhal & + thMaaijwee 5, 2014).
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A & 5705 2710 AAATE At on, Aol P 1020544

= OF FFS &4 S Y €3, C49] UAF 5% 9 (primary motor cortex, M1)ol|] H-EFA] 7] 3L

2 W = olupi ol R2akodthAtsushi 5, 2018) A= A2 A40.9%)0l] F4%-3] A4 F ojn} &

EAEQ o Hupgt dFsto] RAE L AT EE 2, AFFAIZRE 2087 2281 thPoreisz 5,

2007, Nitsche 5-, 2008). A= tDCS X377} tDCS(sham) X370l FA3HA A A8 3L tDCS(sham) K. 3 -2
g 5 30x Fof $A7F dopatgA] kAl AYS Akl th(Gandiga 5, 2006).

o] A7 &Ate] KA o thek M, F3H BEASA ) Al B &
o] GAITRite System(CIR systems Inc. USA, 2009)= ©|& st o™, 2 AF =9 B EE 7H4 3L Atk(Van
Uden¥} Besser, 2004).
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GOLD, Version 3.2b(CIR system Inc, USA, 2009)°. 2 2|3} t}.

Bz N ehstel Ftst B A2 flsto] Bl o AW 3M ekell A Aol e} 3M Ak A7k 2 A
B3 a1 45 (cadence), A7HE H& EAJQ1 K A4 T (gait velocity), . 8A| ZH(step time), X 37](cycle time), T
H 7](stance phase), =377 ](swing phase), $H2:-T}2] 2| 2] 7|(single support), % TH] <] A]7](double support)H]&2} &
A RSP FEE Hol(stride length), ¥ 22 Zol(step lengthyS 33 S ko] Hwtgks AHE-aHih
(Almeida £} Bhatt, 2012). GAITRite A|A¥12] AARANHAL 28] = 1CC=0.72~0.94D°] tH(Kuys 5, 2011).
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o] A9 A= F 42 o= Uit ld_?‘%*% 14, tDCS(sham) X3+ 1473, tDCS B3 1482 oAt
SPSS(version 22.0) B4 ZFZ 1S o]E35} }oﬂ‘i} ARHAQ
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o] Agrel Frofsh 427 9] thdAte] o), 71, w A, W 7] gk AnkA SAL BF FA slth CGE
Hit o] 59.20+18.644, EGS] 4t L}o]= 53.57+11.5241, SEGS] Bt LFo|&= 51.64+18.444] o]l oW, CG2)
et 715 160.64+12.34cm, EG2] Ht 7] 53.57+11.52cm, SEGS] Ht 7]+ 166.5+7.88cmo]) 0, CG2] H+t
AT 62.21x16.71kg, EGS] H Al 65.57+11.38kg, SEGS] H+t AT 62.79+10.04kg 0] o, CGe 2
717k 16.36+8.76702, EGS] W 717 17.71£8.7970€, SEGS] W 7]17H 21.71£7.537]2 ©|$lTi<Table 1>.

Table 1. General characteristics of subject (N=42)

CG (n=14) EG (n=14) SEG (n=14) )

Age (years) 59.29+18.64" 53.27+11.52 51.64+18.44 45
Height (cm) 160.64+12.34 164.5+8.07 166.5+7.88 27
Weight (kg) 62.21+16.71 66.57+11.38 62.79+10.04 .76
Duration (month) 16.36+8.76 17.71+8.79 21.71+7.53 22

*M*SD=meantstandard deviation, CG=gait training group; EG=gait training+tDCS (transcranial direct current stim-

ulation)group; SEG=gait training+sham tDCS (transcranial direct current stimulation)group.

1. tDCS M Mot 63 & HZE AlZL 2 F7| "W

g Alzke] tig s A8 A3 65 F 1F Ul Bt vlmelA Gl vl 3} u) vhn] Sl 284
okokow EGO uhH] SollA B A|7ko] 902204 82+218F 25 7143H 0™, SEGE] 1] vlH] Sefl A
6416914 .67+212 2 8HA Z7183 tHp<.05)<Table 2>. AF5 774 A3} vin] S|4 EGH CG, SEGIA
ogt A5 e S tH(p<.05)<Table 2>.

13 F7]o) thgDCS A& A 67 = I&F Wl Bt vlelx] CG¥ SEGelA] v 53} 1] mhu] SoflA
FeA skl om, EGE v 3t v mhH] = BRoA {folekA] ekgkon Sk oFde dERSITE
(p<05). AF5- 17 A3} CG, EG, SEGAIA 2)8F4] ¢kt <Table 2>.
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Table 2. Comparison of step time, cycle time pre and post test (N=42)
Pre-test Post-test P post-hoc
P .944+.38° 97+.37 1
CG (n=14)
NP .84+.43 90+.43 24
P 90+.22 82+218 03" P EG>CG
Step Time EG (n=14) ’ ’
NP 78+.28 774258 41 SEG
P .66+.11 .65+.09 33
SEG (n=14) .
NP .64+.16 .67+.21 .04
P 1.72+.54 1.83+.58 01
CG (n=14) .
NP 1.72+.54 1.86+.60 .01
P 1.65+.47 1.66+.44 46
Cycle Time EG (n=14)
NP 1.66+.47 1.67+.44 43
P 1.28+.20 1.35+.25 01
SEG (n=14) i
NP 1.29+.22 1.37+.26 .01
*MtSD=mean#standard deviation, p<.05, P=paralyzed side; NP=non-paralyzed side
2. tDCS HE Fot 6+ T SFRCE| X|X|7|, SHBLE|X|X[7] 8|2
webA] A A7), FETke A A 7)o tigh tDCS A8 A3 65 T T ol st vlaelA whH] Fell digtk CG,
EG, SEG E5ollA S7hskl ot frolshA] ¢kgkom, Hl vhd] = W5k f-o5kA] gkt A A4 A} vl
¥ v] vhi] & B5FeA CG, EG, SEGS f2o]akA] ettt
3.1DCS H& Mt o7 & E57(, HEY| Bl
57000 Oat DCs A4 A3k 6F 5 2% ) B Bl EGE u] wh] 3 o4 frojabll F7F shele
©, EG2] vlo] %, CG2} SEGE] H] whu] 23} nu] Zol A Z7}a19 0t frolalA] ekakeh Al 2% A oyl
=7} ) vh] & BFolA CG, EG, SEGS 128k ¢Fgtti<Table 3>
HE7lel tiek DCS A8 A3} 657 = 1 W Gt Bl M EGH SEGE: v SellA, CG B v Sefl
A oAl S7Fskel o m, EGI SEGE| vH| 5, CG2l win] SollA F7hslel ot #-25kA] ekskrh AR A
A3} v 53} ] vhH] = oA CG, EG, SEG 123} 943k th<Table 3>.
Table 3. Comparison of swing phase, stance phase pre and post test (N=42)
Pre-test Post-test p post-hoc
P 28.40+8.54° 29.57+8.81 A2
CG (n=14)
NP 25.13£9.61 28.89+12.50 .09
Swing Phase P 29.04+9.56 29.1548.20 46
EG (n=14) .
NP 23.7446.00 27.07+8.35 .02
P 32.64+6.76 33.47+£7.59 .05

SEG (n=14)
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NP 29.77+7.76 29.80+8.89 49
P 71.20+9.37 72.2849.14 25
CG (n=14) .
NP 71.31+£8.42 74.5247.85 01
P 69.90+7.56 71.5248.15 or
Stance Phase EG (n=14)
NP 74.51£6.33 74.95+6.90 34
P 66.77+7.27 68.16+8.19 02
SEG (n=14)
NP 70.35+8.79 71.57+7.83 12

*M:SD=meanzstandard deviation, ‘p<.05, P=paralyzed side, NP=non-paralyzed side.
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F& o] gk tDCS A8 A3 67+ & IF Ul Hat
CG¥} SEGeA T7kstiout 934 ekskrt. AR 374 A3 EGH CG, SEGOIA 2813 th(p<.05).
w4l tiEk iDCS A8 A 67 = IF Wl B vlaLelA EGOlA FAIACE FoskAl stk
(»<.05). CGZ} SEGeA F7tetiont folekA]l &kskth AR A4 Ay EGH CG, SEGelA F2lstaith
(p<.05)<Table 4>.
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Table 4. Comparison of swing phase, double support pre and post test (N=42)

Pre-test Post-test P post-hoc
CG (n=14) 44.42+31.17 48.66+32.97 .07
velocity EG (n=14) 37.47+15.27 51.56+20.99 .00° EG>CG, SEG
SEG (n=14) 64.10+28.33 67.77+27.01 .09
CG (n=14) 73.89+20.66 77.17+24.27 .08
cadence EG (n=14) 71.74+19.94 87.10+20.64 .00° EG>CG, SEG
SEG (n=14) 73.89+20.70 77.89425.33 .05

"M+SD=meanzstandard deviation, p<.05, P=paralyzed side; NP=non-paralyzed side.
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2 Azlel tiF Cs A8 A 65 F i | Bt vlarclA EGE & 3 1 5 Bl folsh
S7F sklom, Aby A At g el EGH CGollM frefskalal, A Sell EG¥ CG, SEGeIA frolskalth

(p<.05)
grgAg e tisk tDCS A& A 67 F 15 Ul Fat vl EGE 3 S 1 F BFolA flsH
71 A thp<.05). AR 2179 A3 3 S5 1 F B5olA EGY CG ,SEGOA 2] 3k th(p<.05)<Table 5>.

Table 5. Comparison of step length, stride length pre and post test (N=42)

Pre-test Post-test P post-hoc
P 35.46+13.11* 37.35+14.45 .05
CG (n=14)
NP 33.61£16.48 34.55+15.94 22 P EGSCG

step length
EG (n=14) p 32.44+6.47 38.47+8.94 .00




s

NP 28.76+6.40 36.06+8.23 .00
; EG>
P 39.64+16.98 42.32+15.06 .06 NP; EG>CG,
SEG (r=14) SEG
NP 42.18+12.20 43.81£13.31 21
P 68.55+30.46 72.17428.87 .05
CG (n=14)
NP 72.884+28.92 72.88+28.92 13 P; EG>CG, SEG
P 61.75+11.64 73.09+17.26 00"
stride length EG (n=14) .
NP 61.57+11.86 73.48+16.84 .00
NP; EG>
P 82.76+28.31 86.35+27.68 07 } BGG,
SEG (n=14) SEG
NP 82.69+27.29 86.49+28.11 11

“Me:SD=meantstandard deviation, 'p<.05, P=paralyzed side; NP=non-paralyzed side.
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