Supplementary Material

Video gametraining and thereward system



Computation of literature based probabilistic region of interests

A Region of Interest (ROI) for the ventral stristwas created combining anatomical
hypotheses with functional findings as reportedit@rature for comparable experimental
designs. To this end, firstly we created an anatahfROl for the basalganglia (as provided
by the Automated Anatomical Labeling (AAL) brainast, Tzourio-Mazoyer et al., 2002).
Secondly, spatial coordinates for this ROI wereetakrom fMRI publications from reward
anticipation contrast of healthy volunteers (Ab&ral., 2007, 2006; Bjork and Hommer,
2007; Bjork et al., 2010, 2004; Cooper and Knutf))8; Dichter et al., 2012; Dillon et al.,
2008; Dreher et al., 2008; Elliott et al., 2000n&ret al., 2004; Figee et al., 2011; Galvan et
al., 2007, 2005; Hoogman et al., 2011; Jones ek@l1; Juckel et al., 2006; Kappel et al.,
2013; Kirsch et al., 2003; Knutson and Greer, 2008jtson and Wimmer, 2007; Knutson et
al., 2008, 2005, 2004, 2001a, 2001b; Kuhnen andt¥m, 2005; Martino et al., 2009;
Ossewaarde et al., 2011; Samanez-Larkin et alZ;28€hlagenhauf et al., 2008; Schmack et
al., 2008; Spicer et al., 2007; Stoy et al., 20%2phle et al., 2008; Wrase et al., 2007a,
2007b; Xue et al., 2010; Yau et al., 2012; Yu et2010). Based on this data set, we created
the ROI in a three-step process (Schubert et@82

(1) The probability that a voxel at a given positwithin an anatomical ROl showed neural
activity regarding the corresponding literature vessimated by calculating a 3D normal
(Gaussian) distribution G(X, y, z) as follows (Teltaub et al., 2002):

N < X

X
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where C is the covariance matrix for all coordin&iples x, y, z from the underlying

literature andx, y, z are the mean values of the x, y, and z coordinatspectively

(Nielsen and Hansen, 2002).

(2) The outer limits of the finally used ROI werefided by the outer limits of the anatomical
ROI and a threshold of two standard deviation$efresulting 3D distribution.

(3) Finally, a binary mask including all voxels hiit these boundaries was formed.



Note: The script for generating the probabilisti©IR (written in Matlab by author TW and
compatible with SPM8) and the full lists of cooralies used for ROl generation can be

obtained from the authors upon request.
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Items of the Questionnaire

We assessed experienced fun, frustration and despiay during video gaming on a
7-point Likert scale once a week in a word progegsiocument. Therefore we asked to rate
statements from “not true” (=1) to “perfectly tru¢=7) for experienced fun (“Playing the
game is fun to me”) and experienced frustrationaffi frustrated by the game.”). Desire to
play video games was rated by the request “Pledse/our mean desire to play video games”

from “nonexistent” (=1) to “very high” (=7).



Table S1: Effect of Gain anticipation against nmgaticipation for video game training
group for pretest using Monte Carlo corrected sigamce threshold of p<0.05.

Brain structure H Cluster T (peak)
size (vox) MNI coord. (mm)
X y z

Ventral Striatum R 2040 8.91 15 11 -5
Ventral Striatum L 8.88 -15 8 -8
Insula Lobe L 8.20 -30 29 -2
Thalamus R 7.70 6 -16 1
Insula Lobe R 7.56 33 26 7
Superior Parietal Lobule L 1140 8.39 -24 -52 58
Supra Marginal Gyrus L 7.61 -51 -25 34
Postcentral Gyrus L 7.46 -30 -40 58
Superior Occipital Gyrus L 6.95 -24 -79 25
Inferior Parietal Lobule L 6.01 -30 -40 40
Precentral Gyrus L 978 9.75 -27 -10 52

R 8.71 33 -7 52
Middle Frontal Gyrus R 8.27 30 -4 55
SMA R 8.14 9 5 52
Superior Frontal Gyrus L 8.02 -21 -10 55
Middle Temporal Gyrus R 313 6.98 48 -70 -2
Lingual Gyrus R 6.12 27 -91 -8
Superior Parietal Lobule R 249 6.99 18 -55 61
Postcentral Gyrus R 6.50 33 -37 55
Inferior Parietal Lobule R 5.57 30 -49 55
Cerebellum Vermis R 172 6.17 3 -70 -32
Cerebellum Lobule VI L 4.59 -9 -70 -23
Calcarine Gyrus R 108 491 18 -82 4
Cuneus R 103 7.09 21 -73 34
Precentral Gyrus R 100 7.92 57 5 31
Anterior Cingulate Cortex R 66 5.55 9 44 28
Postcentral Gyrus R 59 4.97 51 -19 34
Fusiform Gyrus R 57 452 39 -55 -17
Calcarine Gyrus L 28 4.75 -15 -73 7




Table S2: Effect of Gain anticipation against nmgaticipation for control group for pretest
using Monte Carlo corrected significance thresloflg<0.05.

Brain structure H Cluster T (peak)

size (vox) MNI coord. (mm)

X y z

Ventral Striatum L 1613 12.40 -9 8 -5
Ventral Striatum R 11.41 15 11 -8
Insula Lobe / Inferior Frontal Gyrus (p. R 10.64 30 26 -8
Orbitalis)
Insula Lobe L 10.52 -30 26 -5
Thalamus R 6.58 6 -13 1
Thalamus L 6.51 -6 -16 -2
Superior Frontal Gyrus L 1312 9.27 -21 -4 55
Precentral Gyrus L 9.25 -27 -10 52
Superior Frontal Gyrus R 8.93 21 -7 58
SMA R 8.19 9 5 52
Precentral Gyrus R 7.31 39 -7 49
Superior Parietal Lobule L 754 6.76 -21 -58 58
Supra Marginal Gyrus L 6.46 -51 -25 34
Inferior Parietal Lobule L 6.41 -21 -52 52
Superior Occipital Gyrus L 5.80 -24 -76 22
Postcentral Gyrus L 5.72 -54 -19 31
Superior Parietal Lobule R 201 7.78 30 -49 58
Middle Temporal Gyrus R 127 5.84 48 -70 1
Calcarine Gyrus R 107 6.45 15 -79 4
Inferior Occipital Gyrus R 101 5.57 27 -91 -11
Cerebellum Vermis R 69 4.76 3 -73 -29
Lingual Gyrus R 66 4.77 27 -55 -8
Superior Occipital Gyrus R 63 5.60 27 -76 28
Middle Cingulate Cortex L 57 6.18 -12 -19 43
Middle Cingulate Cortex R 41 6.23 15 -22 40
Calcarine Gyrus L 40 4.80 -12 -76 7
Inferior Occipital Gyrus L 38 6.64 -21 -88 -11

Postcentral Gyrus R 36 5.10 51 -19 31




Table S3: Effect of Gain anticipation against nomgaticipation for video game training
group for posttest using Monte Carlo correctedificance threshold of p<0.05.

Brain structure H Cluster T (peak)

size (vox) MNI coord. (mm)

X y z

Superior Occipital Gyrus L 1366 7.67 -24 -79 25
Inferior Parietal Lobule L 7.06 -27 -43 52
Middle Occipital Gyrus L 6.91 -48 -70 1
Inferior Parietal Lobule L 6.69 -48 -25 37
Superior Parietal Lobule L 6.33 -21 -61 52
Calcarine Gyrus L 6.21 -12 -100 -5
Postcentral Gyrus L 5.88 -57 -19 28
Precentral Gyrus L 1353 8.69 -27 -7 49
SMA R 7.96 6 8 52
Middle Frontal Gyrus R 7.56 36 -7 52
Precentral Gyrus R 7.46 45 5 31
SMA L 6.18 -6 -4 55
Superior Frontal Gyrus L 5.53 -24 -4 61
Middle Temporal Gyrus R 1222 8.05 48 -67 1
Superior Occipital Gyrus R 6.52 21 -76 40
Middle Occipital Gyrus R 6.10 30 -88 1
Superior Occipital Gyrus R 6.04 27 -76 31
Fusiform Gyrus R 5.58 30 -58 -14
Calcarine Gyrus R 5.36 15 -79 4
Cuneus R 5.25 18 -67 37
Inferior Occipital Gyrus R 5.23 36 -85 -14
Ventral Striatum R 599 6.99 15 11 -8
Thalamus L 5.59 -6 -19 1
Thalamus R 5.47 12 -13 -2
Putamen L 222 7.60 -15 8 -5
Ventral Striatum L 7.40 -15 11 -5
Pallidum L 6.46 -18 2 -2
Superior Parietal Lobule R 209 7.07 24 -55 58
Postcentral Gyrus R 5.84 36 -37 55
Insula Lobe R 194 6.31 30 29 -2
Inferior Frontal Gyrus (p. Orbitalis) R 6.01 36 62 -8
Insula Lobe R 4.96 36 17 7
Precentral Gyrus L 170 5.96 -51 2 34
Inferior Frontal Gyrus (p. Opercularis) L 5.44 7-5 8 19
Insula Lobe L 160 7.90 -27 26 -2
Inferior Frontal Gyrus (p. Orbitalis) L 3.89 -33 20 -20



Cerebellum Vermis
Middle Cingulate Cortex
Anterior Cingulate Cortex

Superior Medial Gyrus

Superior Temporal Gyrus
Middle Temporal Gyrus

Middle Temporal Gyrus
Brainstem

Middle Cingulate Cortex
Middle Frontal Gyrus
Postcentral Gyrus
Calcarine Gyrus

Middle Cingulate Cortex
Insula Lobe
Hippocampus

Inferior Temporal Gyrus

122

120

61

45

32

29

28

26

23

22

20

20

16

5.48
4.37
4.30
4.04

6.12
3.47

4.74

4.85

4.78

4.25

4.64

4.98

4.49

5.50

4.10

4.56

-37

-25

38

-16

31
28
34

13

46

25

34

43

-17




Table S4: Effect of Gain anticipation against nmgaticipation for control group for
posttest using Monte Carlo corrected significamceghold of p<0.05.

Brain structure H Cluster T (peak)

size (vox) MNI coord. (mm)

X y z

Thalamus L 200 5.25 -6 -22 1
Thalamus R 4.42 9 -16 1
Ventral Striatum R 147 5.59 6 5 -2
Ventral Striatum L 5.16 -9 5 -5
Caudate Nucleus L 5.15 -6 5 7
Pallidum L 4.38 -18 2 -2
Pallidum R 4.38 15 5 -5
Precentral Gyrus R 130 4.85 39 -7 46
Middle Frontal Gyrus R 4.84 39 -7 58
Superior Frontal Gyrus R 4.49 24 -7 58
Superior Occipital Gyrus R 99 5.22 27 -76 31
Precentral Gyrus L 93 5.50 -33 -7 46
Superior Frontal Gyrus L 5.48 -21 -1 52
Precentral Gyrus L 5.13 -39 -7 46
Calcarine Gyrus R 84 5.19 15 -79 4
Lingual Gyrus R 4.62 21 -91 -5
Superior Parietal Lobule R 75 5.50 24 -55 58
Postcentral Gyrus R 4.59 30 -34 46
Postcentral Gyrus R 4.47 33 -34 52
Middle Temporal Gyrus R 60 5.01 45 -58 -2
Middle Occipital Gyrus R 4.50 42 -67 4
Insula Lobe L 57 6.56 -30 29 -2
Superior Occipital Gyrus L 52 4.68 -24 -79 25
Inferior Occipital Gyrus L 48 5.86 -21 -88 -8
Lingual Gyrus L 4.56 -12 -94 -11
SMA R 30 6.76 9 8 52
Anterior Cingulate Cortex R/IL 27 4.29 0 5 28
Insula Lobe R 24 4.00 33 26 1
Precentral Gyrus L 22 4.40 -51 2 31
Postcentral Gyrus R 20 4.96 51 -16 31



Middle Occipital Gyrus

20

3.89

33

-85
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