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1. Background

Ø Personal distress: Self-perspective, negative emotional 
reactivity in response to observing others in discomfort1.

Ø Personal distress is one of dimensions in empathy1.

Ø High ratings of personal distress is related to depression2.

Ø Two factors are known as risks for depression:

Ø Early life trauma: Depressed individuals tend to experience 
early life trauma3.

Ø Related to the “negative emotional reactivity” aspect of 
personal distress?

Ø Nucleus accumbens (NAc): Brain subregion associated with 
loss of interest in social activities and people4.

Ø Related to the “self-oriented feelings (as opposed to other 
–oriented feelings)” aspect of personal distress?

Ø The present study hypothesized that personal distress is 
associated with early life trauma, NAc volume, or both.

6. Discussion

Ø Personal distress was associated with NAc volume, although which side of the NAc shows increased or 
decreased volume depended on traumatic experience in childhood.

Ø Early life trauma (situational factor) and NAc volume (dispositional factor) may play an important role in 
personal distress or the ability to regulate anxiety in unease interpersonal sitations.

2. Method

Ø 35 college students (aged 19-39 years old, 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 assessment.

Ø Childhood Trauma Questionnaire (CTQ): Higher score 
indicates more frequent trauma in early life.

Ø Interpersonal Reactivity Index (IRI): Higher score indicates 
higher ratings of personal distress.

Ø Image preprocessing was performed by FreeSurfer:

Ø Estimated intracranial volume (eTIV) and bilateral volumes 
of the NAc.
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3. Nucleus Accumbens

4. Statistical Strategy

Ø CTQ score and left and right NAc volumes were 
centered, and the cross product of these variables 
were computed.

Ø A hierarchical regression models were tested 
(red=1st model; blue=2nd model; orange=3rd 
model; green=4th model):

Ø Y⌃1 = a + b1X1 + b2X2 + b3X3 + b4X4
+ b5X5+ b6X6 + b7X7 + b8X8

Y⌃1 = Personal distress
X1 = eTIV; X2 = CTQ score; X3 = Left NAc volume; 
X4 = Right NAc volume; X5 = CTQ score × Left NAc
volume; X6 = CTQ score × Right NAc volume; X7 = 
Left NAc volume × Right NAc volume; X8 = CTQ 
score × Left NAc volume × Right NAc volume
b = unstandardized regression coefficient
a = constant

NAc

Ø The volume of the NAc (indicated by 
orange) was segmented by FreeSurfer.

B SE β df t
1st Model eTIV -1.084×10-5 0.000 -0.39 33 -2.45*
2nd Model CTQ Score (CTQ) -0.011 0.090 -0.02 30 -0.12

Left NAc Volume (L NAc V) -0.016 0.008 -0.39 30 -2.15*
Right NAc Volume (R NAc V) -0.006 0.011 -0.10 30 -0.55

3rd Model CTQ × L NAc V 0.002 0.001 0.44 27 2.84**
CTQ × R NAc V -0.003 0.001 -0.32 27 -2.07*
L NAc V × R NAc V 8.049×10-5 0.000 0.17 27 1.15

4th Model CTQ × L NAc V × R NAc V 1.362×10-5 0.000 0.20 26 0.96
*p<0.05; **p<0.01
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Ø The right figure 
visualizes the 
interaction effect 
between CTQ 
score and 
left/right NAc
volume.


