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3. Results

2. Method

Ø 34 college students (21 females and 13 males) completed the following:

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

Ø Demographic assessments.

Ø Adolescent Peer Relations Instrument (modified for the present study): 17 students have bullied in the past (the bully 
group), whereas other 17 students have never bullied (the non-bully group).

Ø Interpersonal Reactivity Index (IRI):

Ø Image preprocessing was performed by FreeSurfer:

Ø Estimated intracranial volume (eTIV) and bilateral volumes of the NAc
(indicated by dark orange in the right figure).

Ø Partial correlations were performed between volume and IRI subscale
within each group.

Ø eTIV and gender were controlled for.

Ø Fisher r-to-z transformation was used to compare the two groups.

R e f e r e n c e s

1Hymel, S., & Swearer, S. M. (2015). Four decades of research on school bullying: An introduction. American Psychologist, 70(4), 293-299. 
https://doi.org/10.1037/a0038928
2Davis, M. H. (1980). A multidimensional approach to individual differences in empathy. JSAS Catalog of Selected Documents in Psychology, 
10, 85.
3Perry, J. L., Carroll, M. E. (2008). The role of impulsive behavior in drug abuse. Psychopharmacology, 200(1), 1-26. 
https://doi.org/10.1007/s00213-008-1173-0
4Galtress, T., & Kirkpatrick, K. (2010). The role of the nucleus accumbens core in impulsive choice, timing, and reward processing. Behavioral 
Neuroscience, 124(1), 26-43. https://doi.org/10.1037/a0018464.
5Schmidt, C. A., Fallon, A. E., & Coccaro, E.F. (2004). Assessment of behavioral and cognitive impulsivity: Development and validation of the 
Lifetime History of Impulsive Behaviors Interview. Psychiatry Research, 126(2), 107-121.

A c k n o w l e d g e m e n t

The study was supported by the startup 
fund from the University of Nebraska-
Lincoln (UNL).  In addition, the study 
was carried out in part in the Center for 
Brain, Biology and Behavior (CB3) of 
UNL.

1. Background

Ø Bullying is behavior intended to harm another person in schools that results in a power 
imbalance1.

Ø Bullying behavior may result from low empathy and the tendency of impulsive choice:

Ø Empathy is the ability to understand another person’s experience2.

Ø Perspective taking: Tendency to use another person’s point of view.

Ø Fantasy: Tendency to place oneself in the feelings of fictitious characters.

Ø Empathic concern: Tendency to imagine other-oriented feelings for others who 
suffer.

Ø Personal distress: Tendency to prioritize self-oriented feelings in tense 
interpersonal situation.

Ø Impulsive choice is the preference for small but immediate rewards3.

Ø One of brain subregions, the nucleus accumbens (NAc), plays a role in 
impulsive choice4.

Ø Empathy and impulsivity are related to each other5, and the difficulty in any empathy-
related components may be linked to NAc, where an impulsive choice is regulated.

Ø We hypothesized that there were some correlations between NAc volume and any of 
the four dimensions of empathy, depending on a history of bully.

Pooled 
(N=34)

Bully
(n=17)

Non-Bully
(n=17)

Perspective taking 0.17 0.37 0.08
Fantasy -0.97 -0.19 -0.04
Empathic Concern -0.13 0.11 -0.39
Personal Distress -0.39* 0.05 -0.68**

Pooled 
(N=34)

Bully 
(n=17)

Non-Bully
(n=17)

Perspective taking 0.35* 0.50 0.22
Fantasy 0.32 0.35 0.29
Empathic Concern 0.42* 0.53* 0.36
Personal Distress -0.18 -0.24 -0.11

Correlations with Left NAc Volume

Correlations with Right NAc Volume

*p<0.05; **p<0.01. Values in blue show significant group difference. One 
participant in the non-bully group had a missing value on the fantasy subscale.

4. Discussion

Ø The bully group showed lower empathic concern and than the non-bully group.

Ø The lower empathic concern the bully group showed, the smaller their right NAc volume was.

Ø The non-bully group showed higher personal distress as their left NAc volume decreased.

Ø This relationship was significantly different from the one in the bully group; the bully group did not 
show such a relationship.

Ø Lateralization: Overall, personal distress was associated with left NAc volume, whereas perspective taking 
and empathic concern were associated with right NAc volume.

Ø NAc volume may predict some aspects of empathy, depending on the experience with bully perpetration.

Ø Future research should additionally consider gender effect on our results when the sample size increases.

NAc

Descriptive Statistics for Group Comparisons

Pooled 
(N=34)

Bully
(n=17)

Non-Bully
(n=17)

t-value/
F-ratio

Perspective 
taking

18.7
(4.79)

17.9
(4.32)

19.5
(5.23)

t(32)
= 0.97

Fantasy 16.1
(6.02)

15.8
(6.40)

16.4
(5.78)

t(31)
= 0.32

Empathic 
Concern

20.8
(4.51)

19.2
(4.97)

22.3
(3.50)

t(32)
= 2.08*

Personal 
Distress

12.0
(4.83)

11.5
(4.99)

12.5
(4.77)

t(32)
= 0.60

Left NAc
Volume (mm3)

483.5 
(115.09)

502.6
(113.26)

464.5
(117.13)

F(1,30)
= 0.34

Right NAc
Volume (mm3)

548.8 
(76.87)

547.7
(86.52)

549.9
(68.56)

F(1,30)
= 0.41

*p<0.05. All values under pooled participants or each group indicate means 
(values within parentheses are standard deviations).  The groups were compared 
using t-test (for all empathy subscales) or ANCOVA where eTIV and gender 
were covaried (for volumes).  One participant in the non-bully group had a 
missing value on the fantasy subscale.


