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Multiple regression equations of PEP and LVET and their application
for estimation of myocardial contractility. ( 1st report )

Nobusuke TAN, Masayuki SATAKE*and Haruo IKEGAMI

Systolic time interval (STI) have been used as an index for estimation of myocardial contractility. We
must be careful in this regard, especially in the case of effects of exercise on myocardial contractility,
because STT are also influenced by such other factors as heart rate (HR), stroke volume (SV) or blood pressure
(BP) which change their size markedly after exercise.

It is proposed that multiple regression equations of STI using HR, SV and BP as independent valiables
provide better estimation of STI in case that these factors fluctuate, and that the difference between
estimated value by such equation and measured value gives change in myocardial contractility.

Following multiple regression equations of PEP and LVET both for resting condition and for exercise
were formulated using experimentally measured data of HR, SV and BP on five healty young males at rest
and during exercise.

(Rest)
LVET=-0.984HR — 0.661DBP + 401.8 (r=20782, SE =116, N =15)
PEP =-1.179HR 4 1.185DBP 4 94.7 (r =082, SE= 84, N =15)
(Exercise)
LVET=—1.367THR + 0.0965V— 0.498DBP + 416.1 (r = 0977, SE = 84, N =50)

PEP =-0568HR — 0.127SV+ 0.508DBP + 116.3 (r = 0915, SE = 65, N = 50)

LEVT and PEP: msec, HR: beats/min, SV : ml, DBP: mmHg

(SE : standard error of estimate, N : numbers of sample)

In the separate experiment, validity of their application was verified by comparing the estimated value
and measured value.
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Table 1. Mean, standard deviations, and range of measured variables at rest and during exercise.

( Rest )
Variable Mean S.D. Range Numbers of sample
PEP(msec) 110.0 14.7 103.6—142.4 15
LVET (msec) 300.3 18.6 259.0—307.8 15
HR(beats/min.) 56.6 10.3 40.4—78.1 15
SV(ml) 106.5 17.4 79.2—136.4 15
DBP(mmHg) 69.2 11.0 60.0 —82.0 15
SBP(mmHg) 125.6 12.4 112.0—142.0 15
MBP(mmHg) 88.0 10.3 80.7—102.0 15
PP(mmHg) 56.4 10.7 32.0—68.0 15

( Exercice )

Variable Mean S.D. Range Numbers of sample
PEP(msec) 79.7 16.1 54.6—100.0 50
LVET(msec) 250.3 39.3 178.8—284.0 50
HR(beats/min.) 103.1 27.0 78.1—148.0 50
SV (ml) 119.4 14.9 87.6—141.0 50
DBP(mmHg) 73.1 9.0 56.0—94.0 50
SBP(mmHg) 162.7 27.1 124.0—209.0 50
MBP(mmHg) =~ 102.9 12.3 94.0—128.6 50
PP(mmHg) 89.5 26.2 46.0—146.0 50

Table 2. Correlation matrix among measured valiables.
( Numbers of sample : Rest=15, Exercise==50 )

( Rest ) .
PEP LVET HR SV DBP SBP MBP PP
PEP - - - - - — - -
LVET —0.175 — - - - - - -
HR —0.374 —0.745 - - - - - -
SV —0.002 0.266 —0.333 — - - - -
DBP 0.463 —0.670 0.513 —0.311 — - - —
SBP 0.229 —0.528 0.310 0.152 0.587 - — -
MBP 0.421 —0.687 0.488 —0.161 0.946 0.818 - -
PP —0.211 0.077 —0.169 0.496 —0.348 0.554 —0.026 -
( Exercise )
PEP LVET HR SV DBP SBP MBP PP

PEP - - - - — - - -
LVET 0.779 - - - - - - -
HR —0.874 —0.972 - - - - - -
SV —0.202 —0.073 0.108 - — - — -
DBP —0.030 —0.412 0.320 0.068 - C—- - -
SBP —0.802 —0.825 0.836 0.334 0.296 - - -
MBP  —0.610 -0.812 0.776 0.280 0.705 0.886 - -
PP —0.829 —~0.722 0

J765. - 0.325  —0.032 0.945  0.685 -
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(Rest)

LVET(S)= —0.984HR—0.661DBP+401.8
(r=0.782, SE=11.59, Numbers of sample=15)

PEP(S)=—1.179HR +1.185DBP +94.7
(r=0.821, SE=8.37, Numbers of sample=15)

(Exercise)
LVET(S)= —1.283HR —0.490DBP +0.1435V —0.
105SBP+-418.4
(r=0.978, SE=8.33, Numbers of sample=50)

LVET(®P)=—1.367THR+0.096SV —0.498DBP +
416.1
(r=0.977, SE=8.36, Numbers of sample=50)

PEP(S)=—0.468HR +0.393DBP—0.124PP—0.
072SV + 118.8
(r=0.919, SE=6.35, Numbers of sample=>50)

PEP(P)=—0.568HR—0.127SV +0.508DBP +
116.3
(r=0.915, SE=6.,51, Numbers of sample=50)

LVET and PEP: msec, HR: beats/min, SV:
ml, SBP, DBP and PP : mmHg
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Fig. 1. Comparison of measured values
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