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When rejection hurts: Probing the neural basis of childhood social
exclusion with a dense-array EEG
ABSTRACT:
Background
We examined the neural basis for social exclusion with a computer-based ball-tossing game
called Cyberball to elicit social distress. Our ERP version of Cyberball documents its feasibility
for studying social exclusion events in real time among adults and children. We examined the
neural basis of childhood social exclusion with a dense-array EEG and extended the paradigm to
a personally meaningful peer relationship.
Aims of the study
1) Explore the neural correlates of social exclusion of a child by two hypothetical peers; 2)
Examine the neural correlates of social exclusion when one player is a childhood friend.
Results
Study 1 found that social exclusion elicits a more negative frontal slow wave mainly reflected in
theta oscillations. Greater frontal slow wave and theta power (400-800 ms) predict greater
distress. Neural source modeling for rejection events was localized to the subgenual cortex,
ventral anterior cingulate cortex, and insula. Study 2 found showed that stranger rejection was
associated with larger P2 and positive slow wave ERP responses compared to exclusion by a best
friend. Psychological distress prior to exclusion differentially moderated the effects of friend and
stranger exclusion. Children with greater psychological distress were observed to have larger
neural responses (larger P2 and slow wave) to exclusion by a stranger compared to exclusion by
a friend. Psychological distress within the dyad differentially predicted the P2 and slow wave
response.
Conclusions
Slow wave theta power for rejection events may be a neural signature of social exclusion by
strangers. Familiarity changes the nature of Cyberball, engaging greater monitoring of a stranger
among youth with greater distress.
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