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What is the neural mechanism 
underlying rumination?
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Rumination: Repetitive thinking about negative personal concerns and/ 
or about the implications, causes, and meanings of a negative mood

Rant-and-rave overthinking Life-of-their-own overthinking

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

Chaotic overthinking

3

4

Rumination Depression

Koster et al., 2011. Clinical Psychol Rev

Rumination is not only a feature, but also a risk factor for depression
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Task fMRI: rumination inducement task

Johnson et al., 2009. SCAN
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6Fox, 2018. The New England Journal of Medicine

Symptoms could be mapped to brain networks
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R-fMRI: brain networks

Zhu et al., 2012. Biological Psychiatry

The Default Mode Network (DMN)
7

7

8Marek et al., 2022. Nature
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? Why?

Resting state Rumination state
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Chen et al., 2020. NeuroImage 10
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11Andrews-Hanna et al., 2014

Subsystems of DMN
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Reproducibility

Forty-one traveling subjects across 3 different scanners

Chen et al., 2020. NeuroImage 12
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Chen et al., 2020. NeuroImage 13
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19Bar et al., 2013

• Rumination’s dynamic 
features may be 
characterized with 
specific dynamic network 
architectures
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What is the dynamic nature of rumination’s neural mechanisms?

Hutchison, 2013. NeuroImage
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Dr. LI Le

Li et al., 2020. NeuroImage
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8 minutes

22

23

Next, from volume to surface!DPABISurf
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24Chen et al., 2021. NeuroImage
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Chen et al., 2021. NeuroImage 26
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28Christoff et al., 2016. Nat Rev Neurosci

• The over-constraint from FPCN to DMN 

may make self-generated thoughts 

restricted to some narrow themes
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JIA Feng-NanDr. LIU Yan-Song

Chen#, Jia# et al., 2016. Nat Rev Neurosci

Forty-nine MDD patients
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Chen#, Jia# et al., 2016. Nat Rev Neurosci

Forty-nine MDD patients vs. 47 HCs

Degree centrality, permutation test with TFCE, p < 0.025
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Forty-nine MDD patients vs. 47 HCs
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Betweenness, FDR q < 0.05

Chen#, Jia# et al., 2016. Nat Rev Neurosci

31

• Scientific Foundation of Institute of Psychology, Chinese 
Academy of Sciences

• China Postdoctoral Science Foundation
• China National Postdoctoral Program for Innovative Talents

Funding

Acknowledgements

Prof. YAN Chao-Gan

32
Dr. FAN Zhen JIA Feng-NanDr. LIU Yan-Song

32

33

Thank you for your attention!
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