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Effect of transcranial direct current stimulation with different current density on

upper limb motor disorder after stroke
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[Abstract] Objective To explore the therapeutic effect of transcranial direct current stimulation
(tDCS) with different current density on upper limb motor disorder in stroke patients. Methods A total of
45 stroke patients with upper limb motor disorder hospitalized in Xuanwu Hospital, Capital Medical
University from March 2019 to June 2022 were selected and randomly divided into low current density
stimulation group (low density group, 0.028 mA/cm®), medium current density stimulation group (medium
density group, 0.057 mA/cm?®), high current density stimulation group (high density group, 0.080 mA/cm?’),
15 cases in each group. Upper limb motor function was evaluated by Fugl-Meyer Assessment Scale for
Upper Extremity (FMA-UE) and Action Research Arm Test (ARAT) before and one week after treatment,
and activity of daily living was evaluated by modified Barthel Index (mBI). Results After treatment of
tDCS, FMA-UE (F =284.343, P =0.000), ARAT (F=180.427, P =0.000) and mBI (F =487.159, P =0.000)
scores in 3 groups were improved compared with those before treatment. FMA-UE (F =2.293, P = 0.000)
and ARAT (F=2.572, P=0.000) scores were significantly different among 3 groups, FMA-UE (1=2.426, P =
0.029; ¢ =2.140, P = 0.035) and ARAT (t =2.537, P =0.024; ¢ = 2.353, P =0.028) scores in high density
group and medium density group were higher than those in low density group. Conclusions tDCS is safe
and effective in the treatment of upper limb motor disorder after stroke. Current densities of 0.057 and
0.080 mA/cm® are more effective than those of 0.028 mA/cm’.
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Table 1. Comparison of general data among 3 groups

pUR SIS K% 41 (n=15) 4 (n=15) FEEA(n=15) gt Pfd
P41 (%) ] 0.212 0.900
B 10(10/15) 11(11/15) 11(11/15)
Egi 5( 5/15) 4( 4/15) 4( 4115)
R (Tes, %) 54.93 +10.58 52.60+9.13 55.93+9.40 0.464 0.632
ZYERE (x£5,1F) 12.07+ 2.79 12.13 +3.09 12.27 +2.66 0.019 0.981
R (R s, JH]) 12.87+ 3.04 12.80 2.70 13.47+2.80 0.248 0.781
I (%) ] 10(10/15) 8( 8/15) 10(10/15) 0.756 0.685
PR L4911 (9% ) ] 8( 8/15) 9( 9/15) 10(10/15) 0.360 0.835
R i A (451 (%) ] 9( 9/15) 10(10/15) 8( 8/15) 0.556 0.757
YA (%) ] 10(10/15) 10(10/15) 8( 8/15) 0.756 0.685
WA [ (% ) ] 8( 8/15) 7( 7/15) 9( 9/15) 0.536 0.765
Jii A b 2 R3] (% ) ] 1.419 0.492
(7R R 10(10/15) 12(12/15) 9( 9/15)
1l P A 5( 5/15) 3( 3/15) 6( 6/15)
i A0 590 [ 451 ( 9%) ] 1.358 0.507
Ze 5( 5/15) 7( 7/15) 4( 4/15)
A 10(10/15) 8( 8/15) 11(11/15)
MASTES[ (%) ] 0.536 0.765
0% 6( 6/15) 7( 7/15) 8( 8/15)
1% 9( 9/15) 8( 8/15) 7( 7115)

Kruskal-Wallis H test for comparison of sex and stroke type, one-way ANOVA for comparison of age, education and duration, and x? test for

comparison of others , 1 | G 7 v 28 T 1 FE 384T Kruskal-Wallis H K6, 4F I 32 208 T2 TR R (0 HE B AT B R 28 22 00 , A 8 bR 10 Eb
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Table 2. Comparison of FMA-UE, ARAT and mBI scores
before and after tDCS among 3 groups (x s, score)
2157 11 %% TRYTHI RITIE
FMA-UE
i %% B 4 15 27.07 £2.92 30.73 £3.92
o 2 15 28.40 +3.50 34.20 +4.90
o % A 15 28.53+2.85 34.33+4.20
ARAT
IR 20 15 10.67 +1.92 13.40+2.13
s R 15 11.40 2.06 15.73 £3.20
ie 2 B 2 15 11.67 £2.09 15.80£2.98
mBI
IR L 20 15 48.33+4.88 59.00 +4.31
rh g B2 15 51.00 +5.07 61.67+4.50
o A 15 50.00 £3.78 61.33+3.52

FMA-UE, Fugl-Meyer Assessment Scale for Upper Extremity, Fugl-
Meyerj:ﬁiﬂ?méi'% ;ARAT, Action Research Arm Test, | s 1E
BF 5% ) 36 2% ; mBI, modified Barthel Index, 2 [ Barthel 35 %% .

The same for Table 3

RT3 3YLERE W E B RRIE YT TG FMA-UE (ARAT
A mBTRE S 1Y B 0B S 10 07 22 0 B

Table 3.

ANOVA for premeasure - postmeasure design of

FMA -UE, ARAT and mBI scores before and after tDCS

among 3 groups

AR SRR SS df MS F{E  PE
FMA-UE
b B 2 121.956 2 60.978  2.293 0.000
) 2 5[] 582.678 1 582.678 284.343 0.000
IEFRR R xR 22,756 2 11.378  5.552 0.000
2 ] 15 2 124.978 2 62.489
HNIRE 798.667 42 19.016
ARAT
Qb PR F 52.680 2 26.344  2.572 0.000
T 4k B ] 313.600 1 313.600 180.427 0.000
AP Z < M AR 11.400 2 5700 3.279 0.047
2H ] 1R 22 56.044 2 28.022
N2 330.933 42 7.879
mBI
AEFRR R 115.556 2 57.778  1.758 0.185
0 s ] 2667.778 1 2667.778 487.159 0.000
b PR R < 0 R[] 2222 2 1111 0.203 0.817
2 [E] % 22 63.333 2 31.667
MR 716.668 42 17.063

Fa 3UBELHERHERFIART G FMA-UE A1 ARAT

PE43 10 19 5 EL 458
Table 4. Pairwise comparison of FMA - UE and ARAT
scores after tDCS among 3 groups
) FMA-UE ARAT
2H [] 9 9 Lt
fH PH tfH P{H

fR# AL - hEEdl 2.140 0.035 2353 0.028
R Ul Wl 2.426 0.029 2537 0.024
A mEmIE4 0.080 0.934 0.059  0.948

FMA-UE, Fugl-Meyer Assessment Scale for Upper Extremity, Fugl-
MeyerJ:H;'(ﬂZm%%% ;ARAT, Action Research Arm Test, |l sh{E
ERI s =e s
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