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Figure S1 P300 Amplitude Change
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(A) Individual mean P300 amplitudes pre and post intervention as used for statistical testing.
Left, sham group. Right, stimulation group. (B) P300 amplitude mean and standard error for
group x condition. Respective P300 mean latency displayed on horizontal axis. Note that
statistical testing of Hypothesis 1 was not computed on absolute values but on relative P300
amplitude change.
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Figure S2 Individual ERPs
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Green circles mark individual P300 amplitudes pre and post intervention.
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Outcome Variables: Trial Numbers

Two different types of trials were excluded from the analysis. Firstly, trials in which
the response time exceeded a time window of 200 to 1000 ms. These trials were excluded
from behavioral as well as EEG analysis. This concerns only two trials within the whole
dataset. Secondly, trials were excluded when no response was given at all within the trial, so-
called “omission errors”. These trials were excluded only from the behavioral analysis, but
remained in the EEG analysis. This approach could have altered the EEG results in an
unfavorable manner. We argue that included omission error trials in the estimation of P300
amplitude and ERSP effects could have led to an underestimation of stimulation effects, as in
the omission error trials small or no P300 component are expected. However, due to the low
percentage of omission errors that occurred in all experimental conditions, we do not expect

that our results were influenced considerably.

In order to investigate the potential effect of this issue, we analyzed the relation of
omission errors relative to the overall number of trials. This resulted in average in values <5
%: Mgtim = 3.15 %, SDstim = 5.25 %, Msham = 3.78 %, SDsham = 7.80 %, Mpjock1 = 4.04 %, SDpjoca = 8.11
%, Mbiocks = 2.89 %, SDpiocks = 6.25 %. A 2x2 mixed factorial ANOVA with the within-subject
factor time (pre/ post intervention) and the between-subject factor group (stim/sham) was
computed to identify possible differences in numbers of excluded trails between conditions.
No differences were found for the factor time Fy.s = 0.624, p = 0.441, n* =0.007, the factor
group Fi1s=0.041, p = 0.842, n* =0.002 and interaction of time and group Fy = 3.099, p =

0.095, n*=0.033.
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Table S1 Shapiro-Wilk Test: Statistical Results

P3amp P3amp ERSP ERSP
Pre-to-post [%0] pre [MUV] Pre-to-post [%] pre [dB]
NORMALITY
m 9.85 8.58 1.89 20.98
S 31.97 3.11 16.21 3.57
W 0.93 0.96 0.98 0.94
p 0.20 0.68 0.95 0.23
RT-M RT-M RT-M RT-M
pre-to-post [ms] Pre-to-during [ms] During-to-post [ms] pre
NORMALITY
m -2.69 -2.63 0.02 456.44
S 8.32 8.44 4.50 44.94
w 0.95 0.88 0.94 0.97
p 0.48 o026 0.22 0.733
RT-V RT-V RT-V RT-V
pre-to-post [ms] pre-to-during during-to-post pre
NORMALITY
m -5.17 -11.85 9.24 95.89
s 20.42 14.20 25.73 24.54
w 0.94 0.94 0.96 0.81
p 0.28 0.27 0.58 - o004 |
Omissions Omissions Omissions Omissions
pre-to-post [abs] Pre-to-during [abs] During-to-post [abs] pre [abs]
NORMALITY
m -0.67 -0.67 0.11 3.67
S 6.14 6.18 2.42 7.51
w 0.59 0.60 0.72 0.55
p[ o0 o0 000 o000 |
P3lat P3lat Age ADHS-SB
Pre-to-post [%0] pre [ms] [years] [abs points]
NORMALITY
m -3.69 476.11 30.90 30.33
s 9.30 52.40 10.33 8.44
w 0.95 0.95 0.91 0.97
p 0.41 0.41 0.08 0.81
Education Gender Medication
SIGNIFICANCE [years] [1=f,0=m] [1=yes,0=n0]
TESTING: NORMALITY
RIGHT m 14.97 0.39 0.53
BOTH s 2.39 0.50 0.51
LEFT w 0.88 0.62 0.64
pl 03 | o0 [ 00
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Statistical Results for Reaction Time Measures

Reaction Time Mean

One-tailed two-sample Mann-Whitney tests yielded no significant differences, neither
for pre-to-post comparison (Msim = -3.63, SDstim = 7.26, Mspam = -1.75, SDspam = 9.61, U = 83.00,
FDR corrected p = .647), nor for pre-to-during comparison (Msim = -4.17, SDstim = 5.33, Mspam =

-1.08, SDspam = 10.84, U = 83, FDR corrected p = .647).

Two-tailed comparisons for during-to-post were not significant (Msi, = .50, SDsim = 3.56,

Mosham = -0.46, SDsham = 5.47, U = 91, FDR corrected p = .670).

Reaction Time Variability

Also, standard deviation of reaction times neither revealed a significantly larger
decrease from pre-to-post in the stim group (M = -7.50, SD = 17.76) than in the sham group
(M =-2.84, SD = 23.63, U = 86, FDR corrected p = .534), nor from pre-to-during (Ms;n =

-15.32, SDstim = 10.78, Msham = -8.37, SDspam = 16.88, U = 76, FDR corrected p = .534).

Two-tailed comparisons for during-to-post yielded no significant differences (Msim = 10.65,

SDstim = 23.59, Mspam = 7.82, SDsham = 29.08, U = 94, FDR corrected p = .468).
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Findings concerning Additional Analyses

Table S2 Experimental Group Comparability

Sample characteristics

Age Education Gender ADHS-SB Medication
[years] [years] [f=1, m=0] [abs points] [yes=1, no=0]
Msﬁm 34.15 14.72 0.33 29.78 0.50
SD i 11.77 2.46 0.50 6.28 0.53
Mham 27.65 15.22 0.44 30.89 0.56
SD,m 8.01 2.44 0.53 10.55 0.53
u* 99.00 80.00 81.00 81.50 70.00
p 0.258 0.639 1 0.747 1.000
Outcome variables baseline
P3amp pre RT-M pre RT-V pre Omissions pre ERSP pre P3lat pre
[uv] [ms] [ms] [abs] [dB] [ms]
M im 7.65 441.54 90.90 4.44 22.38 472.33
SDsﬁm 3.57 45.43 24.18 8.14 4.55 52.71
sham 9.51 471.34 100.87 2.89 19.59 480.00
SDsham 2.42 41.57 25.29 7.24 1.40 55.26
Ut 68.00 70.00 71.00 94.50 113.00* 82.00
p 0.136 0.190 0.222 0.421 0.014 0.796

*Mann-Whitney Test, *significant p<0.05

tACS side effects. None of the patients reported discomfort with stimulation or
terminated the experiment before it ended. Patients stated they believed to have received
stimulation in 50% of the cases. Among those who thought to belong to the sham group,
66.7% were part of the stimulation group and vice versa. Hence, patients could not tell
consistently which group they belonged to. Questionnaire results further showed that 66.7%

of the stim patients experienced a tingling sensation caused by the stimulation. Further side

effects related to tACS stimulation were mild itching, heating or slight pain sensation.
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Parameter estimation error.

Table S3 Parameter Estimation Error

Stim Patients

P3amp RT-M RTM RT-V RT-V Omissions  Omissions
Pre-to-post  pre-to-post pre-to-during pre-to-post pre-to-during pre-to-post Pre-to-during
ParEstErr ~ Correlation -.333 -.317 -.083 -.050 .500 0.742* .627
Sig. (2-tailed) .385 410 .843 912 .178 .028 .077
N 9 9 9 9 9 9 9
Sham Patients
P3amp RTM RM RV RV Omissions  Omissions
Pre-to-post  pre-to-post pre-to-during pre-to-post pre-to-during pre-to-post Pre-to-during
ParEstErr  Correlation -.167 .500 .367 0.750* 267 .235 .327
Sig. (2-tailed) .678 .178 .336 .025 493 .545 .385
N 9 9 9 9 9 9 9
ALL Patients
P3amp RFM RFM RTV RV Omissions  Omissions
Pre-to-post  pre-to-post pre-to-during pre-to-post pre-to-during pre-to-post Pre-to-during
ParEstErr  Correlation -.115 .333 .288 419 .301 217 .24
Sig. (2-tailed) .651 .178 246 .084 .226 .388 .338
N 18 18 18 18 18 18 18

* significant p < 0.05 ; Correlation = Spearman Correlation

P300 latency. For P300 latency, no significant difference was found pre-to-post
intervention (Msim = -5.45, SDstim = 7.21, Mspam = -1.93, SDspam = 11.17), t(16) = -0.79, p = .439.
Spearman Correlation between mean RT and P300 Latency showed indication of significance

in this study, r =.253, p = .310.



