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3. MANCOVA 4. Post Hoc Analysis

Ø A hierarchical regression analysis by group was run to predict the thickness of the right lateral orbital sulcus, 
with including gCT, age, and gender (covariates) in the first model and RPQ score in the second model.

5. Discussion

Ø The right OFC (specifically, the lateral sulcus) was thinner 
among those who showed more aggression and less depression.

Ø The thickness of the right lateral OFC sulcus may determine 
aggressive tendencies in non-depressed individuals.

Ø The relationship between the thickness of the right lateral 
OFC sulcus and aggression became weaker (and it even tend 
to be positive) as one showed more depressive symptoms.

Ø Future research is needed to increase sample size and statistical 
power.

2. Method

Ø 35 college students (mean age = 21 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 Reactive-Proactive Questionnaire (RPQ): Classified into low (n=18) or high (n=17) aggression 
group based on the median. 

Ø Quick Inventory of Depressive Symptomatology (QIDS): Classified into low (n=18) or high 
(n=17) depression group based on the median.

Ø Image preprocessing was performed by FreeSurfer:

Ø Global cortical thickness (gCT) and the 
cortical thickness of bilateral OFC subregions
(gyrus, lateral sulcus, medial sulcus, and 
H-shaped sulcus).

Ø A two-way MANCOVA was used to test the 
interaction between aggression and depression 
on OFC thickness.

Ø Covariates: gCT, age, and gender.

Ø The right figure shows 
cortical parcellations at 
the bottom.  The OFC 
consists of:
• Gyrus (bright 

orange)
• Lateral sulcus 

(hidden by the gyrus)
• Medial sulcus (lime)
• H-shaped sulcus 

(dark orange).
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**p<0.01; ☨p=0.08.

Ø Univariate analyses showed that the interaction was 
revealed for only the thickness of the right lateral 
orbital sulcus.

B SE β df t
1st Model gCT 2.17 0.814 0.60 14 2.67*

age -0.01 0.017 -0.11 14 -0.48
gender -0.04 0.122 -0.07 14 -0.30

2nd Model RPQ score -0.02 0.011 -0.43 13 -2.24*

B SE β df t
1st Model gCT 0.75 0.314 0.58 13 2.38*

age 0.02 0.012 0.37 13 1.50
gender 0.02 0.054 0.10 13 0.41

2nd Model RPQ score 0.01 0.004 0.46 12 2.05☨

1. Background

Ø Externalizing problems (e.g., aggression) and 
internalizing problems (e.g., depression) are 
typically considered as separate dimensions of 
psychopathology1.

Ø On the other hand, aggression and depression
are correlated with each other2.

Ø Whether one shows aggression and 
depression may be determined by his/her 
brain structures, especially the orbitofrontal 
cortex (OFC).

Ø OFC is related to aggression3 and 
depression4.

Ø The present study hypothesized that 
individuals with aggressive and depressive 
tendencies show changes in the cortical 
thickness of OFC, as compared to others.

Wilks’ λ F(8,21)
Aggression (A) 0.56 2.09☨

Depression (D) 0.77 0.78
A×D 0.38 4.26**

*p<0.05; ☨p=0.06.
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Ø The green circles indicate the location of the right 
lateral OFC sulcus.


