Dose-response of tDCS effects on motor
learning and cortical excitability:

a preregistered study
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Introduction

Transcranial direct current stimulation  Typical in vivo stimulation intensities =~ We hypothesized a monotonic effect

(tDCS) shows promising effects on (up to 2 mA) are much lower than of increasing tDCS intensity above 4
motor behavior and corticospinal those used in vitro to demonstrate mA on cortical excitability and motor
excitability, but results are mixed. modulation of synaptic plasticity. learning.

Results
- d

o

N Correct Sequences
N w

S
O

ERN &)
3

¢

\

<1

Y
orrect Sequences

(@) 00)

° s
& it
_# t n
odo g
o i
C

4 L
—0mA n=40
pre/pOSt —4:A 2=40 O 2
6mA n=40
1 . . m .n = O
10 20 30
Trial e OMANn=40 = 4mA n=40 6mA n=40
800 4 ¢
C 3 s |
©
~ I A
2 ol
s |1 =
pre/post TEP | - & > H .
41324 |»| Rest ore/post MEP  High-definition 4+4 tDCS s U 0 e o
repeat x36 trials (12 min total) targetlng and mlnlmlze | | | | | al ‘ 1
pre-tDCS - 1DES post-tDCS skin sensation effects. 0 40 20 40 20 0 O
Time (min) O 90 120 150 165 180 195 210 Time (ms) e OMAn=38 = 4mA n=37 6mA n=35
Task L: S1| 60 min Break |L:S1|R:S2|L: S3 »n o[ 8 67 f
tDCS L +4 S "
TMS/MEP/TEP L/R L/R 10 20 20 SO e, Al )
Baseline task |L/R ii E _ 3 o . 8 . o
F"heﬂ[? ["“né][} éj[}u"“] ["“né][} In a parallel design, A4 o Z | i
| S | subjects received either O, > * o 2[ L, e tp
tDCS applied concurrently with initial learning  +4 ‘or +6 mA tDCS (n=40 37| . 4mA n=37 Lter
: ’ . 6mA n=35
taskd(812c. I”Dn‘ferent sequences (S2, S3) were each). Sample size zOO i é : " ol i é :L, 21
used as 10l1l0W-Ups. 0
P powered at 80%. Post/Pre MEP Ratio Post/Pre MEP Ratio

Results Summary

g
S
o

3
q

—4—0mA n=40

l Motor
——4mA n=40 86- s

learning

(0))

tDCS

““
““
.

Average NCS
N
\
i

Sensation Ratin
@)
Average
N AN
g
[ ]
»
o N
°
L
&
4

| DN,
o

20 40 60 80

0 , , . _ _ .
Beginning Middle  After O . 10 . 1yping Speed (WPM) Task-related
o " - performance
5 g efficacy
C ——0mA n=40 — 4mA n=39 —— 6mA n=40 z3 e mmeme .
A C__U 21 :(:-:sim—-t—t&:: ;:; e S T e x
Tl e ———— T A
i | | | | Kruskal-Wallis p<0.01 00 2'0 4'0 6'0 8'0 .............. A
' 50 100 150 200 250 300 Typing Speed (WPM) ' MEP
Time (ms) o g
d Wilcoxon Signed Rank Test Post-Pre TEP . '
33 ms 45 ms 55 ms 100 ms i . )
5 N 4 ey
O S e
Z de .57,
&= 4, o
0 % B S
N 0 e | | This work is supported by the National Institutes of Health
: 0 20 40 60 80 through grant RO1NS130484.
-5 Typing Speed (WPM)

Preregistration available on OSF: https://osf.io/jyuev



