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Resting EEG based disorders in the anterior
and posterior brain in depression
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2.Beijing Anding Hospital pertain to Capital Medical University, Beijing 100124, China)

Abstract; Decreased activity of the brain in the left hemisphere relates to the right part in depression. we compared
the changes of resting EEG signals in the anterior and posterior portions of the brain in depressive disorders to fur-
ther investigate the EEG based biomarker of depression. Resting EEG was recorded in three groups including the
normal control, non-medicated depression and medicated depression. After the Fast Fourier Transform ( FFT) of the
resting EEG, the EEG signals in time domain were transformed into relevant information in the frequency domain.
Then the frequency domain was divided into frequency bands, and the voltage density in every frequency band and
every channel was derived and used to compare relative EEG signals in the anterior and posterior portions of the
brain. The results showed that there was a stronger EEG intensity in the anterior in both hemispheres and in almost
all the frequency bands with the normal control group; but the neural activity was weaker in the anterior portion
than in the posterior portion with the non-medicated depression group, and the decreased anterior intensities were
moderated with the medicated depression group. The results suggest a new resting EEG based biomarker for depres-
sion diagnosis and response of antidepressant treatment, which requires more evidence.

Keywords : depression ; resting EEG; voltage density; anterior and posterior brain activity

HEi7E 4t FLE A 3.4 [CIMAERIE B & 74 MR KER b ARREHERN 26 5 A7, T T3] 2020
p— et AR INARRERFIR R 25 2 2 SARAE X AR5 B
75 B #9.2013-07-05. [k HEA:.2014-03-31. = N2 N PN, = —
BT « 5 R A fE B2 (2013DFA32180) s gy 00 HIARE L H 83 5 B E L. AN B3 2 AAASIFT Y A
IRPLAEIL R BTN (61272345) 5 R BE AR g SmARE 5 B JAYT T AT S5y T HE AT

525 0 3 D B R e P o
BEEE B ST E-mail : liaozhizhoul09@ sina.cn. I, B&’fﬂaﬁ T iﬁj{ﬂ’\]ﬁ)ﬁ ° )i'ﬁﬁ‘ EJI ﬁﬁﬂ:ﬁkfﬂ s }j:/f:\j\




552 4]

B S, 5 AMARE R B S EEG 1S H A L 6 2l - 169 -

(WS 97 e oS b 7 R A S 2 L o e S P B A
1 EEG/MEG S8 558 /2 T S ARSE V6T 7 ROR (1 5
FLERRR EE] H TR 38 BEAT B ) TR 7 12k E 3R
XTI PR AT R A SRR R S R
JEE AR SR I T v T R AL W A
FEEME L,

1 #EA EEG

EEG J2& H il 52 J2 #2850 28 fil J L 407 ] 25
PRI, FENAT TR, W T TBORS 25 T i SR 1)
EEG #r J# B EEG, B EEG A 2 ANEHIE &,
A () A e SR L AR a2 AR
DA IE B N S ARRE % A1 EEG, 47 SEiff 53 6%
i E A EEG #1728 3 AT Y EEG 4t
SR EEG, AR 4 FRAF 123k 43 A, IX 3 1E
NFINARAE . A SeWF 52 X0 7 B EEG HEAT /N
AR, 3% AR 49 2 s S R AR Sk 45 A SR B 43 BT
2 AR A THE/ N  BIARSE 5 1 H AAE /N A
WEMZES . AHEFE e e 0 A PR A e
(FFT) ¥4 B8 EEG MRS 354 ik 45 bk , bl o (e HEL
I 460 ) 235 SR 5 4 FEL I 2 48 ) 45 SR AR B, (LS Pl
68 HL I A o B A I (1) 52 2 8 2 ) 0 A B AR
FAEE A B TR Pk i 5L AR
)5 T LA AN S B R T R 4y, SR
Je A A1 S E T AT 1 D) Rl A R
A8 — 205 HT

1 NSO 5 22 A7 2 BROGFR A 25 4, (HR 22
FEERIDIREAN A, W58 5 AR 45 5 75 T 3 2 L34
HIAE 5 1E 5 N A7 2R TG s B X Fte . A 0F
FAEHFREAS EEG Pk d B840 5 | B A Aii
A DA, FEAT 22 A7 2 BROG FRGH B TR
JETR AR ARG . A A TIE 8 S /s B AR PIARIE 5 il
O X 2 2 BRAH X A7 2 BRIE 3 N R AR R Y
e RAARAE S A AE X 15 A0 55, 078 22 BT 45 3 3l
TREDT DS IIAR [ P R (BDI) B AR A
EEG 755 1E % A K He Z2 R shAR e,

R NIRRT G F043 45 46 IR A XERR, i )2 i
FEHRVI A 5 T ki 1% 2h 5 3 L 278 IE 5 S IARAE IR
ANZPESA 25, AU PET £ AR & 340
IS0 i A 08 A DX 6T I 308 A DXL VR 7 S
R R E s g HUR R B A 5T
EEG WF5E M [A] 8, AR AHF 5065 H4 5T 1 iy 350 4 ) fii
J F L AR B Bl HUAEAE 1 H N S I ERIE RS A Z (A1)
25, H Fp, | Fp,, Fy, F, 4 1@ EEG BT
O AT 0 i 22 L TG 2, P, P, PRIEE EEG S T Ak

JE BRI 2 BT B, BOX SETEIE FFT J5 0 f R %
# @ 17 (Fp, -P,)/P,, (F, -P,)/P;,
(Fp, =P,/ P,, (F,=P,)/ P, 5 &5k
FELEAT R IG 1% Bl AN XS BRPE AT R, i
H LIRS R A ] FRT 5 M S R E A5,
AT AH 2 F R 2
2 FEHHAR
2.1 #ikfER

VAT AE S AR B 11 36 R TG 25 — a2 () HERR
bR, RELFF A Hp 2 — W NERRRES I S2 56, HE
BRORIEN : 1) A RA R F52) il 6 D H AT 245
Yy R SAAS ;3 ) A o0 T B S R AR
s 4) BRI RAHEIRAG ;5) AT ErY A AR SER
6) P LA BloB I (LOKS B4 2L0E R a) 0 B B
345 ) K™ ARG ;7) AFIEANTE 18~70 %

IEF AR LA B2 1, S92 56 A 29 ik
HRIED T DL AR A PFa R . 0 ECERTE 10 47 LAT
37 5.36 43, 0T LK R AEIARAE 3

x1 3AHEKHNEREEMEXERITS

Table 1 Detail information of three groups

FEAE AL ERH AR 252 IARSE T 2540
N 10 7 5
PEHI 5% 2% 21
A IS 23.32(2.55) 30.43(6.63) 46.25(8.88)
HHTF 10 7 5
HERE PIRAENAR NEERA S EAR
FAZiE K2 K2 B
BDI 5.36(2.58) 16.43(5.86) * * 14.75(6.75)
CGI-S - 4.57(0.53)  4.25(0.96)
HAMD - 20.86(4.18) 20.25(5.12)
QIDS_SR - 16.29(1.80)  14.50(5.45)
T-Al - 59.29(4.03) 51.00(10.65)
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Fig.1 FFT based voltage density in seven frequency bands
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Table 2 The compare of the anterior and posterior brain voltage density in each band in the normal controls group

S8 (Fp,-P,)/P, (F,-P,)/P, (Fp,-P,)/P, (F,-P,)/P,
alphal 0.359(0.381) 0.194(0.101)  0.341(0.244) 0.098(0.279)
alpha2 0.101(0.325)  —0.057(0.266)  0.110(0.275)  —0.100(0.278)
betal 0.481(0.486) 0.174(0.096)  0.428(0.245) 0.121(0.195)
beta2 0.894(0.817) 0.309(0.198)  0.752(0.353) 0.234(0.248)
delta 1.163(1.026) 0.357(0.149)  1.297(1.300) 0.252(0.268)
gamma 0.603(0.348) 0.179(0.119)  0.534(0.436) 0.187(0.119)
theta 0.799(0.453) 0.569(0.264)  0.821(0.416) 0.423(0.313)
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Table 3 The compare of the anterior and posterior brain voltage density in each band in the unmedicated depressed group

240 (Fp,=Py)/ Py (F;=Py)/ Py (Fp,-P,)/ P, (F,-P,)/P,
alphal -0.250(0.322)  -0.016(0.229)  -0.314(0.439) -0.073(0.321)
alpha2 -0.155(0.342)  -0.040(0.274)  -0.231(0.499) 0.000(0.437)
betal -0.323(0.444)  -0.020(0.242)  -0.503(0.690) -0.031(0.350)
beta2 0.378(0.506)  -0.112(0.219)  -0.696(0.928) -0.066(0.272)
delta -0.602(0.516)  -0.177(0.336)  -0.835(0.518) 0.266(0.332)
gamma -0.408(0.568)  —0.122(0.228) 0.708(0.992) 0.085(0.274)
theta -0.084(0.226)  —-0.094(0.188)  —0.129(0.206) -0.095(0.203)
F4 NMMERAGESITHEAETEEFERR
Table 4 The compare of the anterior and posterior brain voltage density in each band in the medicated depressed group
28 ( Fp,-Py)/ P, (F,-P,)/P, (Fp,-P,)/P, (F,-P,)/P,
alphal -0.186(0.483) 0.072(0.364)  -0.072(0.562) 0.248(0.318)
alpha2 0.317(0.436)  -0.265(0.370)  -0.188(0.525) 0.419(0.340)
betal -0.714(0.443) 0.281(0.272) 0.607(0.546)  —0.455(0.328)
beta2 -1.244(1.069)  -0.233(0.188)  -0.857(1.080) 0.511(0.832)
delta 0.429(0.580)  —0.454(0.184) 0.571(0.685)  —-0.416(0.306)
gamma 1.414(1.296)  -0.251(0.326) 1.018(1.238)  -0.542(0.779)
theta 0.134(0.577)  -0.106(0.343)  -0.085(0.718) 0.189(0.361)
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5AHLE, XL RIS Z T, X AT RER W
ARAE 25 4Lk T 250ty VR T, SR T2 AR 1L,
I Ja AN B DA B el
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Table 5 Result of T test between the normal controls group and the unmedicated depressed group in each band

Zjﬁ (FPI_P3)/P3 (Fz_Ps)/P3 (FPZ_PA)/P4 (F4_P4)/P4

alphal 0.613 = 2.198 0.163 = 0.171 =

alpha2 0.326 * 0.129 = 0.643 = 0.577 =

betal 0.682 = 2.311 0.321 = 0.684 =

beta2 1.476 4.134 0.176 * 2.361 =

delta 1.323 1.517 0.885 0.100 =
gamma 1.584 3.546 0.529 = 2.415

theta 3.830 5.702 4.032 3.833

T = Fm PAE/NT 0.05, 2% B3,

*o6 ERASHMEBEAHAESMNG RIEER
Table 6 Result of 7 test between the normal controls group and the medicated depressed group in each band

7;%73!& (FPI_P3)/P3 (Fs_P3)/P3 (FPZ_PA)/P4 (F4_P4)/P4

alphal 0.713 = 1.021 1.296 0.876 =

alpha2 1.027 1.843 0.371 = 2.979

betal 0.827 = 1.136 0.877 2.388

beta2 0.666 0.653 = 0.285 = 1.000

delta 1.327 1.033 1.041 0.999

gamma 0.536 0.311 = 0.274 = 1.250

theta 2.309 2.740 3.007 1.218

W+ R PEHMF0.05, 27 0F,
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