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Outline

• Applications to Cognitive Science

• Applications to Brain Disorders
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Rumination

3Nolen-Hoeksema et al., 2008. Perspect Psychol Sci

Rumination (!"#$/%&#')
Repetitive thinking about negative personal 
concerns and/ or about the implications, 
causes, and meanings of a negative mood

Features

• Self perpetuate

• Recycled

• Long-lasted

Susan Nolen-Hoeksema
(1959 – 2013)
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Rumination and MDD

4Koster et al., 2011. Clinical Psychol Rev

Rumination is not only a defining feature, but also a risk factor for MDD

Rumination Depression
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Rumination and task-fMRI!DMN

Johnson et al., 2009. SCAN

Rumination
“Think: Why these things happen 
to me?”

Distraction
“Think: A big black umbrella”
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From locality to network

Mayberg, 2009; Menon, 2011. Trends in Cognitive Sciences   

Locality: subgenual
anterior cingulate 
cortex (sgACC) 

Network: triple networks

6



2

7

Subsystems of DMN

Andrews-Hanna, et al., 2014
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Resting-state fMRI

Zhu et al., 2012

Rumination scale!e.g. RRS" Resting/task fMRI metrics
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Resting = Rumination?

?
Are they really ruminating?
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l A subject-driven, relatively long period of mental state 

l Continuous and dynamic thinking style following the instructions

Rumination state
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Rumination state task

15

16

Rumination state task

Subjects(Healthy adults)N = 41*
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Rumination state task
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Rumination state task

18



4

Results

19Chen et al., 2020. NeuroImage
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21Chen et al., 2020. NeuroImage
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Results

22Chen et al., 2020. NeuroImage
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Results

23Chen et al., 2020. NeuroImage
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Results

24Chen et al., 2020. NeuroImage

Rumination vs. Resting state
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Key findings

• DMN shows decreased connectivity during induced rumination

• Rumination increases the core-MTL subsystem FC

• Rumination decreases the core-DMPFC subsystem FC and
the within-MTL subsystem FC

• Results can be reproduced across 3 different scanners
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DMN: functions

• Remembering the past
• Projection
• Navigation
• Theory of mind

So-called “internal mentation”

Randy L. Buckner

Buckner and Carroll, 2006
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A specific DMN pattern underlying rumination
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Discussion

Bar, 2009. Trends in cognitive sciences
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Outline

• Applications to Cognitive Science

• Applications to Brain Disorders
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Applications to Depression

30



6

Applications to Depression
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Applications to Depression

Yan et al., 2019. PNAS
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Eight-week Antidepressant Treatment Effect

33Li, et al., 2021. Hum Brain Mapp

8 weeks medication

Le Li Tian-Mei Si
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Eight-week Antidepressant Treatment Effect

Li, et al., 2021. Hum Brain Mapp Network-Based Statistic (NBS)
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Eight-week Antidepressant Treatment Effect

Li, et al., 2021. Hum Brain Mapp

Network-Based Statistic (NBS)
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Eight-week Antidepressant Treatment Effect

Li, et al., 2021. Hum Brain Mapp
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Eight-week Antidepressant Treatment Effect

Li, et al., 2021. Hum Brain Mapp
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Further Help

http://rfmri.org/Course

http://rfmri.org/wiki

The R-fMRI Journal Club

Official Account: RFMRILab
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