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3. Results

2. Method

Ø 35 college students (mean age=21.0, 21 females) completed the following:

Ø MRI scan (3T Siemens Skyra, with 32ch brain array coil): T1-weighted anatomical image (MP-RAGE, voxel=1.0×1.0×1.0mm3).

Ø Demographic assessments.
Ø Adolescent Peer Relations Instrument (modified for the present study): Higher score on bully/victim subscale indicates more frequent 

bullying/victimization in the past.

Ø Image processing was performed by FreeSurfer:

Ø Estimated intracranial volume (eTIV) and bilateral volumes of NAc.
Ø Statistical strategy:

Ø Bully and victim subscales were centered, and the cross product of these variables were created.

Ø 2 hierarchical regression models were tested (red=1st model; blue=2nd model; orange=3rd model):
Ø Y⌃1 = a + b1X1 + b2X2 + b3X3 + b4X4 + b5X5 + b6X6

Ø Y⌃2 = a + b1X1 + b2X2 + b3X3 + b4X4 + b5X5 + b6X6

Ø All tests were performed for a Bonferroni-adjusted significance level.
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1. Background

Ø Bully-victim: Individuals who experience both peer victimization and bully 
perpetration.
Ø One ERP study indicates that peer victimization is related to functional cortical 

changes in reward processing1.
Ø Animal studies have indicated that aggression has a rewarding effect2,3, such that 

the nucleus accumbens (NAc) is involved in aggression.
Ø The brain reward circuitry, especially the NAc4, may be associated with bully-

victim.
Ø Hypothesis:

Ø The variations of NAc volumes depend on a history of bully perpetration and peer-
victimization.

4. Discussion

Ø If victims also bully other peers frequently (i.e., bully-victim), they show significantly reduced right NAc
volume.
Ø Bully perpetration experiences moderate the relationship between peer victimization and right NAc.
Ø Left NAc volume is reduced as peer victimization alone increases.

Ø Peer victimization experience may influence left NAc volume.  Then, right NAc volume may be 
influenced if victims also bully peers.
Ø The lateralization of NAc function needs to be investigated in future research.
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NAc
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Left 0.18 1.03 -0.37 -2.18* -0.07 0.45
Right 0.01 0.04 -0.28 -1.78 -0.36 2.67*☨

*Uncorrected p < 0.05; ☨Bonferroni-corrected p < 0.05; The 1st model is not shown in this 
table because it included only covariates.

Ø The left graphs show the interaction patterns.

Ø Red line represents those who showed high frequency 
of bullying (+1 SD).

Ø Blue line represents those who showed low frequency 
of bullying (-1 SD).

Ø Right NAc volume was reduced as both bully 
perpetration and victimization increased.

Y⌃1 = Left NAc volume; Y⌃2 = Right NAc volume
X1 = eTIV; X2 = gender; X3 = age; 
X4 = bully score; X5 = victim score; X6 = bully score × victim score
a = constant; b = unstandardized regression coefficient


