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The Relationship between Cortical Activation during an Inference Task and Presence
in the Virtual Environment in Patients with Schizophrenia : An fMRI Study
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Objectives : Virtual reality has been increasingly used in the psychiatric field. Presence, the sense of “being there,” is an
essential concept in terms of the effectiveness of the virtual reality. The present study aimed to investigate the characteristics of
the presence-related brain regions in patients with schizophrenia.

Methods : Using fMRI, brain activities were measured while performing the virtual reality tasks in fifteen healthy normal
subjects and fifteen patients with schizophrenia. The tasks consisted of listening to some stories and inferring the content of the
previous events. Ambiguous information was given for the experimental task, whereas clear information was given for the
control task. Correlations between the image contrast values and the presence scores were analyzed.

Results : The presence-related brain regions in healthy controls were identified in the two discrete region groups that could
be referred to as the cognitive neural correlates and the perceptual neural correlates. The former included the anterior cingulate,
the left inferior temporal gyrus, the right lingual gyrus, and the right cuneus, whereas the latter consisted of the right posterior
cingulate, the left lingual gyrus and the right fusiform gyrus. Compared with healthy controls, regional correlation patterns
were different in patients with schizophrenia, including that the posterior cingulate had significant correlations.

Conclusion : These results suggest that patients with schizophrenia utilize perceptual apparatus for the presence more than
the cognitive aspect. A peculiar pattern of the presence in schizophrenia may be related to increased correlations between the
posterior cingulate and other brain regions. (J Korean Neuropsychiatr Assoc 2008;47 (3) :239-246)
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Table 1. Examples of the avatar’s narration during the task
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Table 2. Brain regions showing correlation with presence scores during the inference section in the healthy controls

) ) Coordinates
Region Side Volume* r

X y z
Inferior temporal gyrus Left 760 .759 —43 -1 -36
Lingual gyrus Left 656 .750 -15 —88 -16
Right 464 710 3 —67 3

Cuneus Right 432 776 16 -95 14
Fusiform gyrus Right 280 .688 32 -83 14
Posterior cingulate Right 272 .748 2 -50 10
Anterior cingulate 144 .676 0 -38 -10
p<0.01. * : microliter
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Fig. 1. The brain regions that correlated with the presence in the virtual environment showed two discrete pathways in the healthy
controls ; one neural correlates consisted of the anterior cingulate cortex, the left inferior temporal gyrus, the right lingual gyrus, and
the right cuneus, whereas the other neural correlates consisted of the right posterior cingulate cortex, the left lingual gyrus and the
right fusiform gyrus (A). These brain regions that correlated with presence in the healthy controls showed different pathways in the
patients with schizophrenia ; in particular, there were more neural circuits that correlated with the posterior cingulate gyrus com-
pared to the healthy controls (p<0.05) (B). LIT : left inferior temporal gyrus, LLG : left lingual gyrus, RLG : right lingual gyrus, RFG :
right fusiform gyrus, RCG : right cuneus gyrus, PCC : posterior cingulate gyrus, ACC : anterior cingulate gyrus.
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