w9 H & F36E F ICH

31 F B
(BHIV AkFRFEEIEFR WE 710021

#  E .0 FL R (heart rate variability, HRV) J& H i 34 % #1073 (spinal cord injury, SCD B #H R AR B R EUGem £ %
W AT HRV B — 5 B2 01500 iS5 R-R P2 A B 3 000 35 il 2 M 4 Ak L v 2% B #8035 43 T (detrended fluctua-
tion analysis, DFA) & AL Ik 2 — 0 F R-R P .8 %t DFA WA REFEE oo OUE<1D Al o (RUE>
1D ARWFFRKE TR B o (0O (¢ B B RED 7R 3 43 r AR EHE BN e RAE W HRV Sha8 4t R 4E 12 7] SCI &34
H1 15 44 fa FE 3 76 AL 2 (10 min) AR ERNZ (10 min) BF 1O EAFS 0 E RRIFAIM «(O . BT o (O FE/NR BT 5 8 Al A%
SCR B — BT R I T R o (o I BT ELAS 5 S0 UE AT R0 o R T R R AR B L 45 SR R fl A A RS
Bh B R-RJFIIAY a(OFE 4 s<t<{12 s(JF 0. 083~0. 25 Hz) Bf 98 F . 1 SCI fE 1 « (O FEJLF AR E BT
M. 55— 5T, Ak %2t SCT B H 1 a(OTE 4 s<<t<<7 s(0. 143~0. 25 Hz) i @ Z A% T8 B 19 o () A 5 B2 F, SCT 8 3 1Y
a(OMETE t=12 s(0. 083 Hz) [l 3 K FHBEH M o (O . SR A% 447 F DFA i 545 R WoR, AL TC o 3% 2 5 X R W,
SRS I BE 16 B o (o) T 4B R 1% 43 BT R% S8 1 RUE HE BOR RE R AE 1 HRV B 454k

SRR A REIR AT O RAE S R R

hESES: R318.04 XERFRIRAG A EXRirAEFER S LR 310.61

Characteristics of local scale exponent of heat rate variability
in people with spinal cord injury

Liu Yinli Liao Fuyuan

(Department of Electronic Information Engineering, Xi’an Technological University, Xi’an 710021, China)

Abstract;: Heart rate variability (HRV) is a fundamental basis for evaluating the residual autonomic nerve function in pa-
tients with spinal cord injury (SCD. The commonly used methods for analyzing HRV involve calculation of time- and fre-
quency-domain or nonlinear indices of R-R interval series derived from ECG signals, and the detrended fluctuation analy-
sis (DFA) is one of the most commonly used nonlinear methods. Typically, DFA of HRV can yield two scaling expo-
nents: a; (<C11 beats) and a, (>>11 beats). The present study was aimed to investigate whether the local scaling exponent
a(t) (t is the time scale) could reveal the dynamics of HRV that cannot be characterized by spectral analysis and scaling
exponents. ECG signals were collected from 12 SCI patients and 15 healthy subjects during upright sitting and prone pos-
ture. A new method was used to calculate «(#) involving correcting the «(¢#) values at small scales. The results showed
that, for both sitting and prone postures, a(z) in healthy subjects monotonically decreased in the range of 4 s<(r<{12 s
(0.083~0. 25 Hz), whereas «(z) in SCI patients descended slowly on almost all scales. In the sitting posture, « ()
values in the scale range of 4 s<(¢r<C12 s (0. 143~0. 25 Hz) were significantly lower in SCI patients than in healthy
subjects; in the prone posture, a(¢) values around r=12 s (0. 083 Hz) were significantly higher in SCI patients than in
healthy subjects. However, the results obtained by spectrum analysis and DFA did not show significant difference,
which indicates that the dynamics of HRV cannot be characterized fully by spectral analysis and traditional scaling
exponents.

Keywords: heart rate variability; spinal cord injury; local scale exponent
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