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Long-range temporal correlation analysis of EEG oscillation in
poststroke depression patients
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Tianjin 300121 ,China; 2. Department of Biomedical Engineering, Tianjin University, Tianjin 300072, China)

Abstract:In order to investigate the long-range temporal correlations (LRTC) of broadband EEG oscillation in poststroke depression
(PSD) patients with unilateral hemispheric injury, Broadband EEG (0. 6 ~ 46 Hz) of 18 poststroke depression patients (8 left
hemispheric lesion and 10 right hemispheric lesion) and 22 poststroke non-depression patients (12 left hemispheric lesion and 10 right
hemispheric lesion) in the time range of 0.2 ~3 s. The results show that, although the depressive symptoms is more severe in depressed
patients of left lesion than right lesion, significantly decreased LRTC in depressive related brain regions only found in PSD patients with
right hemispheric lesion. The results that the pathophysiology of PSD in different hemispheric damage different and support the notion
that the association between poststroke depression and lesion location is complex.

Keywords : postsiroke depression ( PSD) ; hemispheric lesion; electroencephalogram (EEG) ; long-range temporal correlation (LRTC) ;
detrended fluctuation analysis ( DFA)
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Fig.1 An example of double logarithmic curve using

detrended fluctuation analysis
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Table 1 Basic information of participants

Ah PSND PSD F df P
1155 22 18
PERI(F/M) 8/14 7/11 0.026 1/39 0.874
AERY (M £ SD) 60.3 £9.0 60.3 £7.5 0.000 1/39 0.988
HDRS(M +SD) 6.14 £3.43 21.10 £8.24 77. 641 1/39 0.000* *
TR (L/R) 11/11 8/10 0.117 1/39 0.734
A G (M + SD) / A 4.5+4.1 5.1+5.2 0.147 1/39 0.704
L R L R - - -
PE(F/M) 5/7 4/6 4/4 3/7 0.240 3/39 0.868
AEWA (M £ SD) 61.1£10.5 59.6+9.07.6 62.4£9.4 58.6 £5.6 0.354 3/39 0.787
HDRS(M + SD) 5.5£1.6 7.1+4.7 26.7 9.2 19.7 5.3 32.389 3/39 0.000* *
A G i (M = SD) / J 4.6+1.4 2.8+2.7 3.5+3.8 6.4+6.0 1.84 3/39 0.157
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Fig.4 Correlations between the scaling exponents in 16 channels and Hamilton rating scales of

strokepatients with right lesion side
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Table 2 Main effect results of Two-way ANOVA for 16 electrodes

b L1 S5 df F Sig. b L 78057 )5 1 af F Sig.

FP1 AR 0.06 1 4.4 0.043 FP2 AR 0.031 1 6.3 0.079
AR * Z 8Bk 0.001 1 0.06 0.811 VAR * Z 4Lk 0 1 3.3 0.82
ZA L ER 0.02 1 1.5 0.232 AR 0.028 1 0.052  0.095
F3 {14 0.046 1 3.8 0.06 F4 5 0.023 1 2 0.165
AR * Z 8Bk 0.004 1 0.4 0.557 VAR * Z 4k 0.019 1 1.6 0.212
TR ER 0.012 1 1 0.318 ZALER 0.016 1 1.4 0.245
C3 A 0.058 1 5.3 0.027 C4 AR 0. 006 1 0.6 0.447
AR~ S22 Bk 0.021 1 2 0.169 AR LR 0.01 1 0.9 0.344
ZHEEk 0.01 1 0.9 0.343 ZALER 0.041 1 3.9 0.055
P3 I 0.078 1 5.8 0.021 P4 IR 0.002 1 0.2 0.671
AR ™ 2L ER 0 1 0.03 0.871 AR ™ ZHE Rk 0.065 1 5.8 0.022
ZHEEk 0.014 1 1.1 0.311 ZHEER 0.016 1 1.4 0.248
o1 A 0.202 1 8.4 0.006 02 1k 0.035 1 1.4 0.248
AR * 2Bk ER 0 1 0 0.979 TER = ZHLEk 0.104 1 4.1 0.049
ZHEEk 0.016 1 0.7 0.416 ZAEER 0.021 1 0.8 0.37
F7 414 0.067 1 5 0.031 F8 1p 0.042 1 4.2 0.047
AR * L ER 0.002 1 0.1 0.709 AR * Z kR 0.005 1 0.5 0.493
ZHEEk 0.019 1 1.3 0.248 ZHEEk 0. 044 1 4.5 0.041
T3 AR 0.026 1 1.9 0.172 T4 AR 0.002 1 0.1 0.741
AR " 45k R 0 1 0 0.949 AR * kR 0.032 1 2.3 0.14
ZHEEk 0.029 1 2.2 0.148 ZEEk 0.079 1 5.7 0.022
T5 Jpk 0.077 1 4.9 0.033 T6 HIFR 0.059 1 4.5 0.04
PR ™ 2L ER 0.003 1 0.2 0.641 PR SZ AR ER 0.011 1 0.8 0.367
ZHEEk 0.003 1 0.2 0.655 ZHEEk 0.078 1 6 0.02

PBR AT BRI AC A X S EEG HR 5 A2 75 855 1 4 B
4 iF e FRAASCHE , e rp A 2 BRGS0 Ay 7™ o, 18 B A )

ASSCHI T DFA T 5 068 B0 2 B 58 473 1) Jili 2 o s 4
R I FL A5 5 SR 5 HEAT T LRTC I3 7. 45 R
7N FIRAS R AR R 2 B BROCHR 23 il X
LA BRI F DX I ST F 1 v 1< I AR A G P i
55, T 2 AR BROGH IR A 9% 97 19 52 1) 2 2248 (A7 ~F BRI
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o J& DFA Jp A7 i AR5 R R IR A A S X — 3
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EIpIESon SR 9582 By SRS SR I 5 e v
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SCHk A FR. Bachmann M 25 AN % B 4 o AR AR 2
0.3 ~70 Hz EEG (246 0.1 ~ 1. 1 s [y A R - Fe
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Lee J 2 N\ % B @ VAR AE £ 0.6 ~46 Hz EEG {55
FEO. 1 ~0.6 s [P [A]REE [ 230 H T 9 4 s R AH 56
PE, HAREE H6 50008 5 0 AR ™ 5 F2 B2 1E AH ¢ 5 Bornas X 4§
N R BAE e NAE -5 AR AR S 1) 7P 17 2 % A I,
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AR B O TR A I AH G, 33X 5 AR B 58 I 45 SR AR
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