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Fig.1 Structure of heart sound telemetry system
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Fig.2 Cardiac contractility recovery trend (S1 amplitude represents cardiac contractility value) .

(A) Evenly sampled cardiac contractility signal;

(B) Smooth cardiac contractility recovery trend

curve; (C) Differential computation result of cardiac contractility recovery trend curve; (D) Expo-

nentially fitted curve of cardiac contractility recovery trend



5

WA B Diff Sla(t) (B 2C) 23 A 4 AN
DTS IXTA] 1: [0,A], &R Sla()5ab T Fr 8 K
BrBes DXIA) 2: [AB], R Slg(e)ih T HRVKE I
XIH] 3: [B,C], &n Sle(n)ib TSI X [H] 4:
[C,300], KIn Slg(t) KB 2| MR EIRE.

AHNE M, DR 20 B BE 5 S PR B2 )
(quick recovery time, QRT); [X[f] 3 {4 & 5 X
1% Pk & B ) (slow recovery time, SRT) ;
QRT+SQT & X K> JJ S [A] (cardiac contrac-
tility recovery time, CCRT); Diff.y,/CCRT & XN
Oy )P (cardiac contractility recovery rate,
CCRR),

A B
&) 200 (B)

150

Heart rate (bpm)

100

0 100 200 300

t(s)

© (D)

0.5

]
e

A B C .
0 100 200 300

t(s)

Heart rate (bpm)

Fig.3 Heart rate recovery trend. (A) Evenly sampled heart rate signal;

recovery trend curve;
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(B) Smooth heart rate

(C) Differential computation result of heart rate recovery trend curve;

(D) Exponentially fitted curve of heart rate recovery trend
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Table 1  Characteristic indices of heart rate recovery trend. 50 students in Physical education department (PE) and
30 students in other departments (OD)
HR HR,. ORT SRT HRRT HRRR HRRI
OD 160+16 103£13 51.0£11.3 102.5+28.6 153.1+20.6  0.0045+0.0013 2.2+0.4
PE 166+15 101+12 47.2+10.8 101.4+24.3 148.2+31.4 0.0047+0.0012 2.3+0.5
P >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05

Table 2 Characteristic indices of cardiac contractility recovery trend. 50 students in PE

and 30 students in OD

ORT SRT
oD 408183  203.2+42.2
PE 39.3:17.00  142.8+27.4
P >0.05 <0.001

HRRT CCRR CCRI
240.1+20.1  0.0018+0.00061 4.0+1.7
181.3+45.3 0.0039+0.001 7.5+3.8

<0.001 <0.001 <0.001
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COMPARATIVE STUDY OF CARDIAC CONTRACTILITY RECOVERY TREND AND HEART
RATE RECOVERY TREND BASED ON SIMULTANEOUSLY TELEMETERING CARDIAC
CONTRACTILITY AND HEART RATE SIGNALS FOLLOWING EXERCISE

CHEN Li-ming, TIAN Xue-long, XIAO Shou-zhong, @ PENG Cheng-lin
(College of Bioengineering, Key Lab for Biomechanics & Tissue Engineering under the Ministry of Education, Chongqing
University, Chongqing 400044, China)

Abstract: To study and evaluate myocardial inotropism and chronotropism more comprehensively, a
heart sound telemetry system with simultaneously sampling signals of cardiac contractility and heart rate
at the sports site was developed. Five-minute continuous heart sound signals were sampled respectively
from 50 students in physical education department and 30 students in other departments after completing
designed workload during step-climbing exercise. Smooth cardiac contractility recovery trend curves and
heart rate recovery trend curves were obtained by processing the data through cubic spline interpolation,
evenly sampling and wavelet transform filtering. Statistical analysis showed that the cardiac reserve under
the heavy exercise workload mainly depends on the cardiac contractility reserve rather than the heart rate
reserve (P<0.001). Compared with the students of other departments, the high level cardiac contractility
reserve of the students in physical department may be reflected not only in cardiac contractility reserve,
but also in faster cardiac contractility recovery rate (P<0.001). Simultaneous measuring of both cardiac
contractility recovery trend and heart rate recovery trend after exercise might be beneficial to
comprehensive evaluation of cardiac function.

Key Words: Cardiac contractility reserve; Heart rate reserve; Cardiac contractility recovery;

Heart rate recovery; Telemetry



