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Abstract: To explore differences in brain function activities among individuals with varying
degrees of acrophobia, this study designs a virtual high-altitude scenario experimental paradigm
using virtual reality technology and records electroencephalogram signals during this scenario. By
applying the exact low-resolution electromagnetic tomography and delayed linear coherence
method, this study compares differences in cortical current density and small-world network
characteristics of brain networks among individuals with different levels of acrophobia during
height exposure. The findings show that under virtual height exposure, significant differences in

cortical current density in the a frequency band exist among the groups: the mild-to-moderate
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acrophobia group shows higher current density in the parietal lobe C(inferior parietal lobule,
Brodmann area 40) than the non-acrophobia group, whereas the severe acrophobia group exhibits
lower current density in the frontal lobe (middle frontal gyrus, Brodmann area 6) compared to
the non-acrophobia group, and lower than the mild-to-moderate group in the precentral gyrus
(Brodmann area 10). In the B frequency band, the small-worldness property of cortical brain
networks is significantly lower in both acrophobia groups (mild-to-moderate and severe) than in
the non-acrophobia group and shows a significant negative correlation with acrophobia avoidance
scores, suggesting impaired optimal functional segregation and integration in brain networks.
This study reveals altered cortical functional brain network characteristics in acrophobic
individuals under virtual high-altitude exposure, contributing to a deeper understanding of the
pathological mechanisms of acrophobia and providing a theoretical basis for clinical treatment
strategies.
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Table 1 Statistics of demographic information and AQ scores for groups with different degrees of fear of heights

A
S P
no-FoH(N=20) m-FoH(N=25) ssFoH(N=24)

AE I 22.1+1.6 23.242.8 22.14+2.5 0. 20
Wi/ kg 69.947.3 72.8411.5 69.94 9.2 0.49

B H/cm 176.2+4.9 176.8+7.4 174.9+6. 3 0.57
HH TR/ a 16.5+1.2 16.74 1.6 16.0+£1.5 0.27
- R AR A 10.346.8 27.5+7.9 63.4413.3 <<0.01
L - I 3 A 4 2.9+1.9 9.0+4.8 19.6+6. 4 <0.01
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Table 2 Distribution of cortical maximum current density of different FoH groups in different frequency bands
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Table 3 Correlation results between the small-world-ness
index in 8 and acrophobia questionnaire (AQ) scores

under different connection density values
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