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1. Background

Ø The dorsomedial prefrontal cortex (dmPFC) is involved in 
emotional regulation1,2.

Ø The structural development in this brain area may play a key 
role in determining the ability to control disruptive behavior, 
such as bullying.

Ø Individuals with a history of bullying may show altered 
structure of the dmPFC.

Ø In addition, the whole PFC is generally vulnerable to sleep 
deprivation3.

Ø The structure of the dmPFC may be also determined by sleep 
habits.

Ø The present study hypothesized that both a history of bullying 
and sleep problems influence the structures, including volume 
and cortical thickness, of the dmPFC, which may imply the 
ability of emotional regulation.

3. Image Preprocessing 5. Results

Ø The right figure visualizes the interaction effect between
bully and sleep problems.

Ø Right dmPFC volume decreased as participants 
exhibited more serious sleep problem and more 
frequent bullying behavior.

6. Discussion

Ø Right dmPFC volume decreased:

Ø As the frequency of bullying 
and sleep problems increased.

Ø Left dmPFC thickness decreased:

Ø As sleep problem increased.

Ø These structural changes in the dmPFC may in turn affect one’s ability 
to regulate emotion.

Ø Future studies need to (1) further subdivide the whole sFG and
compute the structures of the dmPFC more specifically and 
(2) assess emotional regulation skills in relation to neuroimaging data.

2. Method

Ø 35 college students (mean age = 21.0, 21 females and 14 males) 
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 Quick Inventory of Depressive Symptomatology: Higher 
score indicates more sleep problems.

Ø Image preprocessing was performed by FreeSurfer:

Ø Estimated intracranial volume (eTIV), global cortical 
thickness (gCT), bilateral volumes and cortical thickness of 
the superior frontal gyrus (sFG) (extended dmPFC).
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4. Statistical Strategy

Ø Bully score and sleep score were centered, and 
the cross product of these variables were 
computed.

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

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

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

Ø Y⌃3 = a + b6X6 + b2X2 + b3X3 + b4X4 + b5X5

Ø Y⌃4 = a + b6X6 + b2X2 + b3X3 + b4X4 + b5X5

Ø The volume of the 
sFG (indicated by 
pink) was 
parcellated by 
FreeSurfer.

Y⌃1 = Left dmPFC volume; Y⌃2 = Right dmPFC volume; Y⌃3 = 
Left dmPFC thickness; Y⌃4 = Right dmPFC thickness
X1 = eTIV; X2 = victim score; X3 = bully score; 
X4 = sleep problem; X5 = bully score × sleep problem
X6 = gCT
b = unstandardized regression coefficient

a = constant

2nd Model 3rd Model
Variable Bully Sleep Problems Bully × Sleep Problems
Statistical Parameters β t(30) β t(30) β t(29)

dmPFC
Volume

Left -0.16 -1.02 -0.16 -1.12 -0.14 -0.89
Right -0.11 -0.78 -0.17 -1.34 -0.30 -2.25*

dmPFC
Thickness

Left 0.07 0.59 -0.26 -2.39* -0.00 -0.02
Right 0.01 0.10 -0.14 -1.14 0.07 0.49

*p<0.05; the 1st model is not shown in this table because it 
included only covariates.

Ø The thickness of the 
sFG (indicated by 
pink) was assessed 
by measuring the 
distance between the 
pial surface and the 
white matter  
boundary (both 
outlined by yellow) 
within the sFG.
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