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Internet Game Overuser and Disembodiment : Neural Correlates as Revealed
by Functional Magnetic Resonance Imaging
Jong-Hyun Oh, MD,’ Jung-Woo Son, MD,' Ji-Eun Kim, MD,’ Yong-Wook Shin, MD’

'Department of Neuropsychiatry, College of Medicine, Chungbuk National University, Cheongju, Korea
’Department of Psychiatry, Asan Medical Center, Seoul, Korea

Objectives  The purpose of this study was to investigate the difference of brain activity between internet game overusers in adult-
hood and normal adults in a state of disembodiment.

Methods The fMRI images were taken while the internet game overuser group (n = 14) and the control group (n = 15) were asked
to perform the task composed of ball-throwing animations. The task reflected on either self-agency about ball-throwing or location of a
ball. And each block was shown with either different (changing viewpoint) or same animations (fixed viewpoint). The disembodiment-
related condition was the interaction between agency task and changing viewpoint.

Results 1) In within-group analyses, the control group exhibited higher brain activation in the left precentral gyrus, the left inferi-
or frontal gyrus, and the left insula. And the overuser group exhibited higher activation in the right cuneus, the left posterior middle oc-
cipital gyrus, and the left parahippocampal gyrus. 2) In between-group analyses, the control group exhibited higher activation in the
right posterior superior temporal gyrus. And the overuser group exhibited higher activation in the left cuneus, and the left posterior
middle occipital area.

Conclusions  These results show that the disembodiment-related brain activation of internet game overusers in adulthood is differ-
ent from that of normal adults.
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Fig. 1. Two examples of 3-D anima-
tion snapshots depicting each of the
four points of view and base control.
A : Back-of-the-gray-player view. B :
Laterally drifted view (The permission
for making animations similar to those
of Corradi-Dell’'acqua et al.? was ob-
tained from the corresponding author).
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Table 1. Comparison of demographic and clinical characteristics between online game overuser group and control group

Overuser (n = 14)

Control (nh = 15)

Mean SD Mean SD ' P value
Age (years) 25.00 1.61 25.00 1.41 0.000 1.000
1Q 108.64 6.54 113.33 7.72 —1.768 0.088
Time for using online game per week (hours) 45.14 13.10 0.73 1.03 12.990 0.000*
Addiction 47.00 11.58 21.93 6.16 7.197 0.000*
Dissociation 7.64 8.46 6.80 8.96 0.260 0.796
Inclination toward virtual reality 11.85 2.74 10.40 3.29 1.299 0.205

By Student’s t-test. = . p < 0.0001. SD : standard deviation, IQ: intelligence quotient
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Table 2. Significantly activated brain regions associated with task-view interaction condition in each group (uncorrected, p < 0.001, ex-

tent threshold k = 30)

Location Region BA X y z Cluster size tvalue

In control group

Left Precentral gyrus 6 -59 -2 27 89 5.33

Left Inferior frontal gyrus 44 -59 10 16 56 5.17

Left Insula 13 —43 3 4 42 4.33
In overuser group

Right Cuneus 18 2 —94 14 74 4.64

Left Middle occipital gyrus 18 =12 —96 14 3.96

Left Parahippocampal gyrus 37 -33 —41 -9 54 4.55

The stafistical analyses were done by one sample t-test. Coordinates follow the atlas by Talairach and Tournoux (1988). BA : brod-

mann area

Table 3. Significantly activated brain regions from between-group analyses of neural activity in response to task-view interaction (uncor-

rected, p < 0.001, extent threshold k = 30)

Location Region BA X y z Cluster size t value
More activated region in control group than overuser group
Right Superior temporal gyrus 42 58 -33 21 51 3.97
More activated region in overuser group than control group
Left Cuneus 19 -16 -84 29 463 5.19
Left Cuneus 18 -2 -90 12 5.00
Left Middle occipital gyrus 18 -12 —88 17 3.98

The statistical analyses were done by two sample t-test. Coordinates follow the atlas by Talairach and Tournoux (1988). BA : brod-
mann area

Fig. 2. A: Significantly activated brain
regions (peak voxel x, y, z coordina-
te : -16, -84, 29) associated with task-
view interaction condition in overuse
group compared to control group (left
cuneus and left middle occipital gy-
rus). B : Significantly activated brain
regions (peak voxel x, y, z coordina-
te : 58, -33, 21) associated with task-
view interaction condition in control
group compared to overuse group (right
posterior superior temporal area).
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