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A Study on the Relationship between Cognitive Processes and
Emotion Regulations in Depression and Anxiety Disorder:
Focused on the Neurocognitive Networks
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Professor, Dept. of Language, Speech and Pathological Therapy, Gwangju University
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Abstract This review aims to propose a model that can reinterpret the abnormal and functional
connections between cognitive processes and emotional regulations based on the neurocognitive
networks for a comprehensive understanding of pathologic processes and treatment approach of
depression and anxiety disorder. Through the processes of rebuilding the network model for
depression and anxiety disorder, it was confirmed that depression can be said to be ‘over-immersion
in self-referencing’ due to hyper-activation of default mode network (DMN), and anxiety disorders
to be ‘disconnection with self-referencing’ due to hypo-activation of DMN. The attempts to link up
between abnormal activation and pathological function of DMN which is thought to be involved in
self-referential processing associated with self-consciousness and projection among neurocognitive
networks may be another starting point that can afford to be suggestive in integrated interpretation
and therapeutic approach to depression and anxiety disorder.
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Table 1. Reviewed articles related to functional studies of attribution to DMN mainly in anxiety, depression
disorder
No. Author Disorder type Subjects type Major findings
1 (Yz'O'OB)She"”e et al. MDD 24 MDD and 21 HC 1 rsFC within DMN in MDD than in HC
2 éogg)”““ et al. anxiety(SPP) 8 SPP and 7 HC }BOLD in precuneus and PCC within DMN in SPP than in HC
3 W. Liao et al. (2010) | anxiety(SAD) 20 SAD and 20 HC trsFC in mPFC of DMN in SAD than in HC
4 (Séofggmm et al. MDD 25 MDD and 25 HC tBOLD in anterior DMN in MDD than in HC
5 (EZ.OI?.Z)Stem et al anxiety(OCD) 30 OCD and 32 HC t low-frequency FC between FPN and DMN in OCDs than in HC
6 Li B. et al. (2013) MDD 24 MDD and 29 HC trsFC in anterior DMN in MDD than in HC
7 éoﬁz)dreescu etal. anxiety(GAD) 27 GAD and 39 HC } rsFC between mPFC and PCC of DMN in GAD than in HC
8 M. Wei et al. (2015) MDD 20 MDD and 20 HC t Hurst exponents of rsFC within DMN in MDD than in HC
H. Sawaya et al. | FC between mPFC and regions involved in emotional regulation in
9 2015) MDD 21 MDD and 21 HC MDD than in HC
J. F. Coutinho et al. . . . ) . )

10 ©016) HC(HDAS) 24 HC(HDAS) trsFC in anterior DMN in HC with high HDAS than with low HDAS

) anxiety(low— ) . . N .
" (820\#7 )Klm et al. empathy 19 LES and 18 MES IL a;sl?nc gegfnige?saé(;csL\J/\git:(gs(li’zﬂ!\élggm low-empathy subjects

subjects:LES)

12 L. Rabany (2017) anxiety(SAD) 8 SAD and 19HC t rsFC between mPFC and PCC within DMN in SAD than in HC
13 A. Dutta et al. (2019) | MDD 77 HC and MDD trsFC in ACC of DMN in MDD than in HC
14 g'o;((')‘;”g et al. anxiety(GAD) 51 GAD and 20 HC } 1sFC in mPFC of DMN in GAD than in HC
15 (Az'OZA;EZZ" ot al. anxiety(SAD) i8c subjects SAD and t PDC in delta and alpha bands of EEG in SAD than in HC

ACC : anterior cingulate cortex, BOLD: blood oxygenation level-dependent, DMN : default mode network,

EEG: Electroencephalography, FPN: fronto-parietal network, GAD:gerneral anxiety disorder, HC : healthy controls, HDAS : Hamilton
Depression and Anxiety Scales, MDD: major depression diorder, MPFC : medial prefrontal cortex, OCD: obssesive compulsive disorder,
mPFC : medial prefrontal cortex, PCC : posterior cingulate cortex, rsFC: resting-state functional connectivity, SPP: Social phobia

patients,

SAD: Social Anxiety Disorder,

PDC: partial directed coherence(PDC), t
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Fig. 1. Triple neurocognitive network model of Menon

(upper panel;1-a), and the reshaped triple network models of
depression (lower left panel;1-b) and anxiety disorder (lower right
panel;1-c). The figures are triple neurocognitive network model
which consists of the three core networks, SN, DMN, and CEN. Fig.
1-a shows the basic interrelationship of triple network model, 1-b
and 1-c show reshaped triple network models that represent
abnormal stimulus treatment of patients with depression and anxiety
disorders, respectively. (Al, anterior insular cortex; dACC, dorsal
anterior cingulated cortex; DLPFC, dorsolateral prefrontal cortex; PCC,
posterior cingulate cortex; PPC, posterior parietal cortex; <mm,

facilitation; *"™ inhibition; == signal transfer; width of arrow,
intensity of signal)
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