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Bullying is a serious problem in many social communities. Recent psychological studies have shown that the reactions
of bystanders who witness bullying significantly affect whether the bullying persists. However, the underlying
behavioral and neural mechanisms that determine a peer-influenced bystander’s participation in bullying remain largely
unknown. Here, | designed a new “catch-ball” task where four players choose to throw a sequence of normal or strong
(aggressive) balls in turn (n=43, all males) and examined whether the players participated in other players’ bullying.
More specifically, | conducted two studies each of which examined Theme 1) participation into others bullying, and
Theme 2) target changing behavior in bullying. In the Theme 1 study, | analyzed behaviors with a computational model
that quantifies the tendencies of a participant’s 1) baseline propensity for bullying, 2) reactive revenge, 3) conformity to
bullying, and 4) capitulation to threat and estimated these effects on the choice of throwing normal or strong balls. |
found only conformity had a positive effect on the throwing of strong balls. Furthermore, | identified a significant
correlation between a participant’s conformity and social anxiety. My mediation analysis of resting-state fMRI revealed
that there were significant relationships of each participant’s functional connectivity between the amygdala and right
temporoparietal junction (TPJ) and the participant’s social anxiety to the participant’s conformity to bullying (P=0.0005
and P=0.0004, respectively). | also found that amygdala-TPJ connectivity partially mediated the relationship between
social anxiety and conformity (P=0.055). These results illustrate an important role of anxiety-based conformity and the
amygdala network on peer-influenced bystander participation in bullying.

Regarding the Theme 2 study, we often observe bullying target changing behavior in schools, but the underlying
behavioral and neural basis for this change is unknown. In my “catch-ball” task, | found that participants (n=43) can be
categorized into three groups: (target) changers (n=16), conformers (n=13) and outsiders (n=14). Specifically, a
majority of participants (changers and conformers) conformed to other player’s strong ball throws to a target player in
early bullying sessions. However, in later sessions, changers started to attack the bully players. Notably, changers and
the other two groups are differentiated by their previous experiences of bullying as well as their extraversion scores. |
next examined resting-state fMRI connectivity and found that the link between the dorsal anterior cingulate cortex
(dACC) and orbitofrontal cortex (OFC) is higher in changers than the other groups, while the links between the
amygdala and TPJ and between the parahippocampal gyrus and TPJ are higher in changers and conformers than
outsiders. Furthermore, | also found that these three links can predict a participant’s group with an accuracy of 0.54 and
that removal of the dACC-OFC link from the analysis makes the prediction of changers impossible. Thus, the present
study demonstrates that our catch-ball task successfully extracts target-changing behavior and that dACC-OFC
functional connectivity is pivotal to this behavior.
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