574 2R Acta Physiologica Sinica, August 25, 2022, 74(4): 574-584
DOI: 10.13294/j.aps.2022.0063  http://www.actaps.com.cn

AT A S A A e T B B (T

Rai, KR, KA, Afg, biP
e P 05 K 7 7 2 B 3 T B A SE B, 6% 710119

W OE: ACE R IIARRE K A4 I T 5 525k FE K (electroencephalogram, EEG) 1 2 A& 25 75 — SL D) R b2 R AR AR
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Study on the EEG functional brain connectivity characteristics of college students

with depression
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Sports Intervention Chronic Disease Research Team, School of Sports, Shaanxi Normal University, Xi'an 710119, China

Abstract: The aim of the present study was to explore the changes in some functional connectivity in the resting-state electroencepha-
logram (EEG) based functional brain network of depressed college students, and to understand the brain regions involved in the onset
of depression and the electrophysiological activity of subcortical nerve cells, hoping to provide additional information for the diagnosis of
depression. Twenty female college students with depressive symptoms were selected according to the Beck Depression Inventory-II
(BDI-II) and the Self-rating Depression Scale (SDS). The EEG information of 20 female college students under resting-state was
collected by using a 32-conduction EEG acquisition system (Neuroscan). Then Pearson correlation analysis, coherence analysis, phase
locking value analysis, phase lag index analysis and weighted phase lag index analysis were used to construct the resting-state brain
functional network. The results showed that, compared with the normal group, the depression group exhibited significantly increased
correlation in 6 and  bands of EEG (P < 0.05), and extremely significantly increased in o band (P < 0.01). Among them, the coher-
ence in o and B bands was significantly increased (P < 0.05), mainly concentrated in the left hemisphere frontal lobe and temporal
lobe region. The phase locking value in 0, a and B bands was significantly increased (P < 0.05), mainly concentrated in the prefrontal
region and the left hemisphere from the frontal region to the temporal region, and the connectivity in o band was the most obvious.
Correlation analysis showed a significant positive correlation between indicators of differential functional connectivity (coherence and
phase locking value) and BDI-II scores in the depression group, and the receiver operating characteristics (ROC) curve indicated a
high specificity of 85% for the differential indicators. These results suggest that the abnormal brain function of the depressed college
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students is related to the change of functional connectivity in the left hemisphere, especially o frequency band in the frontal region,

which is of great significance for the diagnosis of depression in the future.

Key words: depression; electroencephalogram; functional connectivity; college students
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1.3 EEG B EWM&E ] MATLAB 2013b EE-
GLAB At %) #4536 47 73 # . EEGLAB & £ MAT-
LAB Fiz 47 AR RS T B, WA MATLAB
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Table 1. Basic information of subjects

Normal Depression
Sample size 20 20
Gender Female Female
Age (years) 18.82+0.36 18.71 £0.42
BMI (kg/m?) 22.05 +2.66 21.97 +1.88
Handedness, left/right 0/20 0/20
BDI-II score 8.10£2.75 27.60 £3.50""
SDS score 29.55+ 11.37 7320+ 5.18™

Mean + SD. BMI: body mass index. ""P < 0.001 vs Normal
group.
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JHEN: 0<SWPLIS 1, 0 fREARFEN, | FrFD,
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B4, 2 J5 kK H COH. PLV. PLI #l WPLI #4 %
HROEZM LS, ST PR 7 AAE 8. 6. o FI P
VAN BB 30 A8 T8 (] (1) D) Re i Fe vk 5 ad i sy
FEA ¢ K 56 ) Wr COH FAH A7 [7] 25 48 B AE AN [7] 431
TERWKAERINEZ, NI 2 R e R f e
% J5i K H Pearson V4 73 HT # AR & 3R 1T 45 R 5 EEG
Jioi X 2% o3 #r & R AR oM, IR SR R R AE
(receiver operating characteristics, ROC) Hfi 2%/ 1 EEG
DIREIESE M AR I 4 T T AR« BUBEBE AR R 1k,
Guit R EMK TR E N P<0.05,

2 R
2.1 MAFEERMIRBMXEX S RER
ORI FERT A TN 2T AN R ATB FIT AL S (Y i 2 g
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Table 2. The weighted average results of the correlation between the two groups in the four frequency bands

Bands Normal Depression
COH PLV PLI WPLI COH PLV PLI WPLI
) 0.346 0.540 0.300 0.469 0.302 0.511 0.302 0.476
0 0.307 0.487 0.258 0.421 0.368 0.543" 0.273 0.432
o 0.355 0.561 0.332 0.504 0.424° 0.648" 0.375 0.548
B 0.274 0.397 0.144 0.246 0.364° 0.480° 0.154 0.263
'P<0.05, P <0.01 vs Normal group. COH, coherence; PLV, phase locking value; PLI, phase lag index; WPLI, weighted phase lag index.
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Fig. 1. Results of the channel coherence (COH) matrix comparison for two groups in each frequency band. 4: Normal group; B:

Depression group.



Gregz i A SVEIOIE K2 A i 2 2 i e PR 2 e

i

L
&
i 4
ni T
biel )
| Ili[ IIIII

HEEAFAERT T

& 2. PUAH AR AR B I TE AR A A B e bl s

579

10F

15F

I.III‘

l!w"n

i ‘ urlnl;l :I
L

Fig. 2. Results of the channel phase locking value (PLV) matrix comparison for two groups in each frequency band. 4: Normal

group; B: Depression group.
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A>B (P<0.05)

A>B (P<0.05)

B 3. P A AE S P BOE TE A Tk AR X D) e 5 0 A1 22 57t I

Fig. 3. Difference of functional connectivity distribution in brain regions of channel coherence (COH) in each band between the two

groups. The colors indicate the strength of the connection as the color scale in Fig. 1 displaying. 4: Normal group; B: Depression

group.
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A B A>B (P<0.05) A>B (P<0.05)

4. AL A A S B TE AR ASE 7 20 1 PR [X T B 12 70 A 22 57t P
Fig. 4. Difference in functional connectivity distribution of brain regions in phase synchronization of channel in each band between the
two groups. The colors indicate the strength of the connection as the color scale in Fig. 1 displaying. 4: Normal group; B: Depression group.
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BDI-II SDS 1—Specificity%

5. JHSYE 5 AR H AR B R VP2 (BDI-ILL SDS) 5 1 2% 72 A5 hR(COHL - PLV)[FIAH M & TN (EROC il 2%
Fig. 5. The correlation between depression scale scores (BDI-II, SDS) and indicators of significant differences (COH, PLV) in
depressed students and its predictive value of ROC curve. 4: Correlation; B: Predictive value of ROC curve.
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