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Abstract: The method

for

continuous baroreflex
sensitivity (BRS) tracing is proposed and the results are
compared with spectral method giving the BRS mean
value. The proposed method uses pulse interuals @t)

and systolic pressure (SP) records. By frequency
filtration, the 0.1 Hz comPonents are isolated and their
time courses are detemined. Sequential division of the
PI amplitude by SP amplitude for individual times gives
the time dependence of the baroreflex sensitivity. The
mean values of BRS determined by this method are in
good accordance with BRS given by the spectral
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Fig.2. Time dependence of pulse interval.
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INTRODUCTION

I
I
I

Baroreflex

is one of the regulatory

I

feed-back

mechanism which takes part in the regulation of the blood
pressure. Receptors of this reflex are located in the wall of
the large arteries and they are stimulated by blood pressure
(therefore baroreceptors). The reflex response of the heart
is mainly mediated by nenms vagus. An increase of blood
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Fig. 3. Time dependencies of systolic and diastolic
pressure.
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of the pulse
interval, secondarily a decrease of cardiac output and a

pressure brings out primarily a prolongation

tnmHg,

decrease of blood pressure. Baroreflex sensitivity (BRS) is
defined as the prolongation of pulse interval in ms brought

about by an increase of blood pressure by

I

mmHg.

We use the
determination of
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Model the transfer function
of which is to be determined.
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BRS by spectral
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of
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Fig. 5. Rectified and smoothed 0.1 Hz components of
and PI signals.
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to-beli values of

and of pulse intervals are submitted for calculation of

power spectra
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GrA corresponds to the cross-spectral density

between systolic pressure and pulse intervals and G'A
corresponds to the spectral density of systolic preszure. The
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Fig. 6. Time dependence and mean of the baroreflex
sensitivity (BRS).
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value of modulus at the frequenry of 0.1 Hz is taken as
a measure of BRS (in mVmmHg). Minimal length of the
registration for the BRS determination by spectral analysis
is 100 s. The aim of this study was to elaborate the method
for the determination of the BRS variations in time and to
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and as

it

can be seen, they are

approximations of the envelopes.
The ratio of the pt(t) envelope to the

a

good

Sp() envelope

of BÄ^g(r). An example of the BRS
with its mean value is shown in Fig. 6. Values of

gives the time course

compare BRS determined by both methods.

course

MATERIAL AND METHODS

BRS calculated by both methods, spectral and continuous
(mean value), were compared by correlation coefficient.

Material contained

42

records from 14 persons. Each
person had one record upon spontaneous breathing and two

records upon controlled breathing (17 and 20 times per
minute). The systolic blood pressrue, diastolic blood
pressure and pulse intervals were recorded beat-to-beat

noninvasively

in finger arteries by Finapres for about 4

minutes. One of these records is shown on Fig. 2 (cardrac
interval) and Fig 3 (systolic and diastolic pressure). These
records correspond to regular breathing with frequency 20
breaths per minute.
Signals of the systolic pressure as well as of the pulse
intervals are complicated signals containing harmonic
components of various frequencies. As mentioned above,
the baroreflex sensitivity is given as ratio of the amplitude

of the

0.1llz

component of the pulse interval signal to the
amplitude of the 0.1 Hz component of the systolic pressure

signal. Considering the time course of the BRS, the

RESIJLTS
Results are seen in following tables.

Table

l.

Mean values, standard deviations
of BRS calculated by spectral

correlation values

and
and

continuous methods (upper: 42 measurements; bottom: 8
measurements - coherence by spectral method > 0.8)
BRS

mean

SD

spectral method

r1.37

4.69

continuous method
correlation coeffi cient

13.87

5.66
p<0.01

r

0.8435

BRS

mean

spectral method

14.00

3.07

continuous method
correlation coefficient r

15.01

3.55
p<0.01

0.9047

SD

following expression can be used:
n n c,/.\
(t, =
ör(')

DISCUSSION
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where BAS0) is time dependence of the baroreflex
sensitivity, PIQ) is the instantaneous amplitude of the
pulse interval 0.1 Hz harmonic component and Spft) is
the instantaneous :rmplitude of the systolic pressure 0.1 Hz
harmonic component. The Spft) represents excitation, the

PIg

represents response and

the BRSft) the

transfer

function. This point of view is idealized because the pulse
interval signal may exceptionally contain additional noisy
0.1 llz component not originated in SP. The method
neglects this fact.

To get the time course of the 0.1 Hz components of
both pulse intervals (Fig. 2) and systolic pressure (Fig. 3,
upper curve) signals, the signals are filtered by digital
band-pass FIR filter with the center frequenry O.lIIz,
band-pass 0.03 llz and linear phase characteristic. The
filtered signals of one record are shown in Fig. 4. They
have character of amplitude modulated signals with carrier
frequenry 0.1 Hz. Now the envelopes of these modulated
signals should be determined. To get them, the signals in
question were ,,rectified" - i.e. the absolute value of these
signals was calculated as shown on Fig. 5. Then the peaks
of individual half waves were determined and connected by

linear segments.

In the endpoints of the record

the

envelopes were linearly extrapolated. These non smooth
envelopes were filtered by low-pass FIR filters with cutoff
frequency 0.2 Hz. The corresponding filtered curves are in
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BRS reacts sensitively on various loads t2l. It was also
shown that the occrurence of sudden cardiac death
negatively correlates with BRS. Thus our continuous
method of BRS determination may be useful for clinical
practice.

CONCLUSION

The high correlation between BRS determined by
of BRS determined by
continuous method shows that the continuous method
could be suitable for assessment of dynamic changes of
spectral analysis and mean value

BRS during various loads in man.
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