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Correlation between Pulse-respiration Ratio and Heart Rate Variability
Dong-Hoon Yang, Young-Bae Park

Dept. of Biofunctional Medicine and Diagnosis, College of Korean Medicine,
Kyung Hee University

Background:

Pulse-respiration ratio has been used for estimating subject’s status in oriental medicine.
Pulse and respiration is strongly associated with autonomic nerve system. But there is no
research about correlation between pulse-respiration ratio and autonomic nerve system.

Objectives:

We performed this study to know correlation between pulse-respiration ratio and
HRV(heart rate variability) that shows autonomic nerve system status well and to clarify
clinical meaning of pulse-respiration ratio.

Methods:

After subject’s 10 minutes rest, we measured subject's ECG, respiration pattern and
HRV. In this research, subject's number is 95(Male 50/Female 45). We calculated
pulse-respiration ratio from ECG and respiration pattern. Then, we analyzed correlation
between pulse-respiration ratio and HRV parameters in all subjects, 2 group divided by
Wan-Maek(P-R ratio 4.28). We tried to compare HRV parameters among Wan-Maek,
Sak-Maek and Ji-Maek group. Correlation analysis between pulse-respiration Ratio and
pulse rate, respiration rate is performed. Finally correlation analysis between Respiration
and HRV parameters in all subjects, 2 group divided by Wan-Maek(4.28) is studied.

Results:

1. Mean pulse-respiration is 4.10+0.67, Mean pulse rate is 68.06+7.82bpm, Mean respira-
tion rate is 16.81+2.72 times per minute in all subjects.

2. Correlation analysis between pulse-respiration ratio and HRV parameters of high
pulse-respiration ratio group is not significant. But, in low pulse-respiration ratio
group, HFnorm(correlation coefficient 0.306, p= 0.018), InHF (0.308, p=0.002) is sig-
nificantly correlated with pulse-respiration ratio.
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3. Comparison of HRV parameters among Wan-Maek, Sak-Maek and Ji-Maek Group is

not significant.

4. Pulse-respiration ratio is more affected by respiration rate(correlation coefficient
-0.717, p= 0.000) than pulse rate (correlation coefficient 0.396, p=0.000).

5. Correlation analysis between respiration rate and HRV parameters of high pulse-res-
piration ratio group is not significant. But, in low pulse-respiration ratio group,
HFnorm (correlation coefficient -0.327, p=0.011), LF/HF(0.346, p=0.007), InHF (-0.355,
p=0.006) are significantly correlated with respiration rate.

Conclusions:

Pulse-respiration ratio and parasympathetic index has positive correlation. The closer
Wan-maek, The higher parasympathetic index in low pulse-respiration ratio group.
Respiration rate is more related with pulse-respiration ratio than pulse rate. Respiration is
negatively correlated with autonomic parameters. And the slower respiration, the higher
parasympathetic index in low pulse-respiration ratio group.

Key Words: pulse-respiration ratio, Heart rate variability, Correlation analysis
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Rest for 10 minutes

Measuring an electrocardiogram, respiration pattern, HRV

Calculating an Pulse—-Respiration ratio

Correlation analysis between Pulse-Respiration ratio and HRV parameters

Figure 1. Block diagram of this study
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Figure 2. Display of the ECG
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Figure 3. Display of the respiration
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Figure 5. Block diagram for the calculation method of pulse—respiration ratio



HRERT} RS EE S ARRRIL B 109

Figure 6. SA-2000
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A
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SPSS Windows 13.0(SPSS, Inc. US.A)& ©]-&3} A 9579 dlole 2 R LIEFERES IR

Ak A BAL 95%9 A TFLAA o] Fo x| AHEA A= HFnorm¥} InHF7} 9] 8¢
Rod, e ENATNE Pvalue<0.058 7|FL ApP<0.05)E o FAAAE RlHTable 3).

Q) Bk 7S e IR

M. WFeHLE Table 2. Descriptive Statistics of HRV Parameters
Mean® SD
1. 7| Z8AHIEA Time SDNN 4480+ 2152
) domain RMS-SD 27.40+ 14.68
x5 TP 1570.93+ 2161.36
£ ATNA SA S FRE, IREE, kK 7 VLE 654074 8285
LF 438.19+ 1000.89
. - - HF 364.54+ 589.78
Table 1. Descriptive Statistics of Rgsp!ranon .Rate, LFnorm 409+ 16.66
Pulse Rate and Pulse—Repspiration Ratio Fgeg:;;cy HEnorm 41,05+ 17.9
Meant SD LE/HE 145+ 1.28
Respiratory rate 16.81+ 2.72 InTP 6.86+ 0.94
Pulse rate 68.06+ 7.82 InVLF 5.96x 0.98
P-R Ratio 410+ 0.67 InLF 527+ 1.18
P-R Ratio means pulse-respiration ratio InHF 523+ 1.17

Table 3, Correlation Analysis between P—-R Ratio and HRV Parameters of Total Subjects

SDN RMS TP VLF LF HF  LFnor LF/H InTP InVLF InLF
N -SD m F
p-R 0100 -0.022 0048 0066 -0005 0.065 0.015 0134 0177 0082 0.200
Ratio 0335 0835 0647 052 093 0531 0885 0197 008 0432 0.051

Statistical significance is evaluated by correlation analysis.
In the box, pearson correlation coefficient(above) and p-value(below)
*p<0.05
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6).

MRS LB

Axo AR
HFnormo] EAHoZ fo¢ Ao 4
(p<0.05)8 H 3 THTable 7).

(3) AR, ABAK, BORS] OIEBAERE v

Table 4. Descriptive Statistics of High P-R Ratio
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Table 6. Descriptive Statistics of High P-R Ratio

Group Group
Meanz SD Meant SD
Respiratory rate 14.75+ 148 Respiratory rate 18.03+ 2.58
Pulse rate 70.99+ 7.11 Pulse rate 66.24+ 7.77
P-R Ratio 481+ 037 P-R Ratio 3.68+ 040

Table 5. Correlation Analysis between P-R Ratio and HRV Parameters of High P-R Ratic Group

SODNN RMS TP VLF LF
-SD

HF IFnorm HFnorm LF/ InTP InVLF InLF InHF

P-R 009 0004 -0041 0.08 -0161 -0.085
Ratio 0608 0981 0815 0624 0357 0628

HF
0118 0068 -0085 0163 0162 0035 0.053
0.500 0697 0628 0350 0353 084 0.761

Statistical significance is evaluated by correlation analysis.

In the box, Pearson correlation coefficient(above) and p-value(below)

*p<0.05



Table 7. Correlation Analysis between P-R Ratio and

HRV Parameters of Low P-R Ratio Group

SDN RMS TP VLE LF
N -SD

HF LFnor

m F F

[F/H InIP VL InLF InHF

PR -0105 -0138 -0.093 -0005 -0123 -0.058 0.074

-0232 0.020 0023 0039 0.184

Ratio 0429

0482 0969

0662 0577

0077 0879 0865 0767 0.163

Statistical significance is evaluated by correlation analysis.

In the box, pearson correlation coefficient(above) and p-value(below)

*p<0.05

Table 8. HRV Parameters Comparison of Wan—Maek, Sak—Maek and Ji—Maek Group

Grou Wan-Maek Sak-Maek i-Maek
- Mean=SD : p-value

SDNN 4436t 21.80 50.40+ 23.23 4478+ 2327 0.540
RMS-SD 2741+ 11.37 28.85+ 10.55 30.14+ 20.62 0.732
TP 1832.05+ 3210.23 1680.36= 1296.52 1563.43+ 2287.03 0.950
VLF 737.79+ 1026.77 747.61+ 821.25 644.25+ 858.48 0.887
LF 598.60+ 1577.93 365.05+ 264.96 468.02+ 1140.54 0.800
HF 418.69+ 765.95 398.95+ 317.83 345,10+ 700.88 0.934
LFnorm 41.24+ 19.04 41.32+ 15.27 4208+ 16.04 0.950
HEnorm 45.66* 16.82 4451+ 17.33 37.62+ 19.28 0.191
LF/HF 1.30+ 1.51 1.25+ 1.02 1.64£ 1.30 0449
InTP 6.83+ 1.10 715+ 0.77 6.75% 1.05 0.290
InVLF 588+ 1.22 6.18+ 0.95 5.93+ 0.99 0.527
InLF 524+ 135 5.63+ 0.77 510+ 1.33 0.266
InHF 538+ 1.11 5.68+ 0.85 491+ 1.36 0.060

Statistical significance is evaluated by one-way ANOVA among Wan-Maek, Sak-Maek and Ji-Maek group

Table 9. Correlation Analysis between P-R Ratio and Respiratory Rate, Pulse Rate

Respiratory rate Pulse rate
. -0.717% 0.396*
PR Ratio 0.000 0,000

Statistical significance is evaluated by correlation analysis.
In the box, pearson correlation coefficient(above) and p-value(below) *p<0.05

*Jr A, IR JREgE o) AHdAE 7
ARste SR E REH( AT

96) ED} ﬂ:’u%’a%z(”ﬂﬁl% 0.717)7F Bk &
g a9l LHEb TH(Table 9).
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Table 10. Correlation Analysis between Respiratory Rate and HRV Parameters of Total Subijects

SODN RMS TP VLF LF HF  LFnor
N -SD m
-0158 0115 -0133 -0155 -0.076 -0.123 0.018
0127 0268 0197 0134 0464 0236 0860
Res means respiratory rate
Statistical significance is evaluated by correlation analysis.
In the box, pearson correlation coefficient(above) and p-value(below)
*p<0.05

Res

Table 11. Correlation Analysis between Respiration and HRV Parameters of High P-R Ratio Group

SDN RMS TP VLF LF HF LFnor HFnor LF/H TP InVLF mIIF IhHF
N -SD m m F

0177 0119 0150 -0.028 0201 0279 0065 0131 -0043 0017 0021 0067 0108

0310 0497 039 0872 0247 0104 0710 0454 0806 0921 0906 0704 0537

Statistical significance is evaluated by correlation analysis.

In the box, pearson correlation coefficient(above) and p-value(below)
*.

p<0.05

Res

Table 12. Correlation Analysis between Respiration and HRV Parameters of Low P-R Ratio Group

SODN RMs TP VLF [LF HF  LFnor InNTP  InVLF InLF
N -SD m
Res 0210 0158 -0207 0205 -0141 -0190 0.036 0242 0143
0110 0231 0116 0119 0286 0151 0786 0.065  0.279
Statistical significance is evaluated by correlation analysis.
In the box, pearson correlation coefficient(above) and p-value(below)
*p<0.05
ElE Ao 2 X g tiTable 10). W) BEERo| 4.287|%ke) I

RS OEERE  $5EdXE  HFnorm,
Q) Bk 7IEE e IRSEEONA MR InHF7F 09  AR3A(p<O.05)E  Holi
oF DR S A0 LF/HF7F 49 A4#aAE B3t (Table 12).
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T 7120l B, RS TESE T2 AE2
gguEd, ole IREZ WHE RKEHE B3I
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