%38 K %140 Aok X F F R (B KR HAF RKR) Vol.38,No. |
2017 % 1 A Journal of Northeastern University ( Natural Science) Jan. 2017

doi: 10.3969/j. issn. 1005 —-3026.2017.01. 007

MKREFREMTORTRIENAITIES

’?Zbﬂi” Bt wk At ?F !
(L ARICRFE iR 5 TRSEE, 1T WH  110169; 2. ZRALKY HAEMEFPGITHEATRE, LT WH  110169)
i . W5 70 R A M (heart rate variability, HRV ) /&5 1 LA HH ik 48 5% ( pulse rate variability ,

mvﬁﬁtu&Hmﬂﬂmvzwm BRI RAE TS D EHFE NS0 M ER AL 25 Ak
AL B I3 i X AT T HRY 5 PRV R SSURIAE Lk =405 T IR S8 25 R
HRV 5 PRV Z# A J& é S, v 7 /0 4 41 ) 4 %280 ( SDNN, RMSSD, PNN50, HF, LF, SD, |
SD, ,a, ,a,,SE,CD Fl AE;Ratio <0.2) ¥ HA —HE i —F 76— Pl bl LLUE AR S00T 10 2 45 A 20
FLC AT 41 A #6553 280 (4% . SDNN, SD, , SD, , o, ,t, ,CD, SE il AE;J%5 A : SDNN, SD, , v, ,t, ,CD il
AE;Ratio <0.2) HAT— Sk HARZ A (& 4F : PNNSO, RMSSD, LF fil HF; Ji A : PNN50, RMSSD,, LF , HF , SD,
I SE;Ratio =0. 2) R EA F4M 9 — ekt , e —#RAT EUT AAS (R AM7,

% B DRV BRSO SRS LA T

HESES: TP 391.4 XHEIRER: A XEHS: 1005 -3026(2017)01 —0031 - 05

Feasibility Analysis on Pulse Rate Variability as an Estimate of
Heart Rate Variability

XU Li-sheng'?, ZHOU Shu-ran', YAO Yang', QI Lin'

(1. School of Sino-Dutch Biomedical and Information Engineering, Northeastern University, Shenyang 110169,
China; 2. Key Laboratory of Medical Image Computing, Ministry of Education, Northeastern University,
Shenyang 110169 ,China. Corresponding author; XU Li-sheng, professor, E-mail; xuls@ bmie. neu. edu. cn)

Abstract: Whether pulse rate variability ( PRV ) can be a surrogate of heart rate variability
(HRV) was investigated, and their quantitative relationship was also studied. Three groups
(healthy adolescents, old people and patients with cardiovascular diseases) were enrolled. Each
group has 25 subjects and their pulse waves and ECG data were acquired simultaneously.
Furthermore, the differences and relationships between them were analyzed after comparing some
characteristic parameters of HRV and PRV in the time domain, frequency domain and nonlinear
domain. The results show that HRV and PRV are not exactly the same, but there are some
agreements in healthy adolescent group for all the parameters (SDNN, RMSSD, PNN50, HF,
LF, SD,, SD,, «,, «,, SE, CD and AE; Ratio <0.2), which, in a certain extent, can be
replaced. There are insufficient agreements for other parameters (old people: PNN50, RMSSD,
LF and HF; Patients; PNN50, RMSSD, LF, HF, SD, and SE; Ratio=0.2) while there are
agreements in old people group and patients with cardiovascular disease group for some parameters
(old people: SDNN, SD,, SD,, SE, «,, a,, CD, SE and AE; patients; SDNN, SD,, «,, «,,
CD and AE; Ratio <0.2), so HRV cannot be replaced with PRV.

Key words: heart rate variability ; pulse rate variability; time domain analysis; frequency domain
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Table 2 Bland-Altman analysis of HRV and PRV in healthy adolescents group

=L HRV PRV LA MPM Ratio
SDNN/ms  57.91(40. 63 ~63.46) 58.98(41.48 ~64.50) -3.20~0. 80 58.45(40.93 ~63.94) 0.03
PNN50/% 0.298 (0.203 ~0.459) 0.336 (0.236 ~0.485) -0.070 ~0.030 0.317 (0.221 ~0.467) 0.16
RMSSD/ms  50.26(40.00 ~63.83) 50.66 (41.95 ~65.74) -6.00 ~2.20 50.85(40. 89 ~64.81) 0.08
LE/ms’ 534.3(250.9 ~730.0) 553.1(255.8 ~766.5) -58.5~20.9 543.7(253.3 ~748.2) 0.07
HE/ms’ 726.8 (91.6 ~1263.1) 746.0(91.0 ~1389.5) -78.7~90.1 736.4(91.3 ~1314.2) 0.12
SD,/s 0.036(0.029 ~0.046) 0.036(0.030 ~0.047)  -0.004 ~0.002 0.036(0.029 ~0.046) 0.08
SD,/s 0.071(0.050 ~0.077) 0.070(0.050 ~0.078)  -0.004 ~0.001 0.071(0.050 ~0.080) 0.04
Q 0.83 (0.71 ~0.94) 0.83 (0.71 ~0.93) -0.06 ~0.07 0.83 (0.71 ~0.93) 0.08
a, 0.88 (0.68 ~1.03) 0.86(0.70 ~1.03) -0.05 ~0.06 0.87(0.69 ~1.03) 0.06
CD 3.85 (3.63~3.98) 3.78 (3.67 ~4.05) -0.37 ~0.42 3.84(3.67 ~4.02) 0.10
SE 1.76 (1.62 ~1.90) 1.75(1.60 ~1.93) -0.33~0.01 1.80 (1.62 ~1.95) 0.09
AE 0.86 (0.74 ~1.11) 0.88(0.73 ~1.09) -0.08 ~0. 11 0.86 (0.74 ~1.09) 0.11
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Table 3 Bland-Altman analysis of HRV and PRV in old people group

P&k HRV PRV LA MPM Ratio
SDNN/ms  25.46 (17.44 ~44.27) 26.36(18.26 ~47.81)  —-2.50~4.90  25.91 (17.85~46.64)  0.14
PNN50/%  0.015(0.000 ~0. 189) 0.010(0.000 ~0.252)  -0.04~0.06  0.013(0.000~0.221)  >0.2
tMSSD/ms ~ 25.30(13.61 ~42.71) 25.18 (14.28 ~43.25)  -4.60~8.40  25.24 (13.95~43.05)  >0.2

LF/ms’ 100.2(17. 8 ~270.2) 103.8 (21.2~292.6)  -26.2~44.6  102.0 (19.5~284.3)  >0.2
HF/ms’ 85.4(45.6 ~303.4) 104.7(54.4 ~331.4)  —135.1~147.9 95.06(51.85 ~317.41)  >0.2
SD,/s  0.018 (0.010 ~0.031)  0.018 (0.010~0.031)  —0.003 ~0.006 0.018 (0.010~0.031)  >0.2
SD,/s  0.032 (0.021 ~0.046)  0.033 (0.021 ~0.047)  —0.002 ~0.005 0.033(0.021 ~0.047) 0. 11
a 0.68 (0.59 ~1. 14) 0.76 (0.55 ~1.04) ~0.16 ~0. 08 0.72 (0.56 ~1.09) 0.17
a, 0.92 (0.82 ~1.09) 0.90 (0.80 ~1.08) ~0.14 ~0. 13 0.91 (0.79 ~1.08) 0.15
CD 3.90 (3.43 ~4.25) 4.03 (3.45~4.35) ~0.54 ~0. 84 3.99 (3.44 ~4.29) 0.17
SE 1.64 (1.47 ~1.86) 1.74 (1.52 ~2.00) ~0.45 ~0. 66 1.71 (1.60 ~1.95) >0.2
AE 0.88 (0.75 ~1.08) 0.93 (0.69 ~1.16) -0.12 ~0. 14 0.88 (0.71 ~1.11) 0.15
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Table 4 Bland-Altman analysis of HRV and PRV in patients with cardiovascular disease group

Ei=2 N HRV PRV LA MPM Ratio
SDNN/ms  24.51(16.12 ~29.95) 25.60 (16.33 ~30.65) -2.04 ~0.64 25.06(16.23 ~30.26) 0.05
PNN50/%  0.008 (0.000 ~0.044) 0.009 (0.000 ~0.044)  -0.040 ~0.030 0.008(0 ~0.047) >0.2
rMSSD/ms ~ 14.94(11.97 ~24.68) 17.27 (12.58 ~25.36) -4.50 ~2.40 16.11(12.25 ~25.04) >0.2
LE/ms’ 114.1 ( 59.4~193.7) 122.8( 63.3 ~189.9) -163.7~124.8 118.4(61.1 ~191.8) >0.2
HF/ms” 76.6(37.6 ~149.2) 102.8(44.7 ~171.0) —636.2~749.4  86.7(40.5~161.4) >0.2
SD,/s 0.011(0.008 ~0.018) 0.012(0.009 ~0.018)  —0.003 ~0.002 0.012( 0.009 ~0.018)  0.20
SD,/s 0.030 ( 0.02 ~0.04) 0. 030(0. 020 ~0.040) -0.002 ~0.001 0.030( 0.020 ~0.040) 0.05
@, 0.92(0.80 ~1. 14) 0.89(0.74 ~1.06) -0.12~0.24 0.92(0.79 ~1.09) 0.20

o, 0.99( 0.84 ~1.22) 0.97( 0.83~1.19) -0.03 ~0.06 0.98(0.83 ~1.20) 0.05
CD 3.99 (13.65~4.44) 4.15 ( 3.59 ~4.28) -0.75~0.62 4.10 ( 3.62 ~4.40) 0.17
SE 1.66 ( 1.50 ~1.83) 1.69 ( 1.52~1.86) -0.36 ~0.28 1.68 (1.54~1.84) 0.19
AE 1.12 ( 0.96 ~1.13) 1.11 ( 1.01 ~1.20) -0.10~0.09 1.12( 0.97 ~1.19) 0.09
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