











1. Traditional Spectral analysis of R-R in-
terval variability (mostly for LF assessment,
which is much easier than HF calculation)
and

2. Respiration measurement to locate the
frequency band of parasympathetic activity.

Physiologically this approach is based on
the correlation of “breathing waves”, mea-
sured as respiration frequency, with the PSNS
activity. This correlation does exist during
spontaneous breathing but only in absolutely
healthy subjects and is useful in fields such
as Air Force and Navy but completely not ap-
plicable for patients with abnormal breathing
and the elderly.

In matter of fact Dr. Cohen [9] suggests to
use combination of HRV and respiration as an
economical way to avoid difficult automatic
HF calculation.

Method of Spectral analysis of RR-
intervals variability (Fourier transform)
with the most effective mathematical
filter to amplify High and Low- frequency
components

In the scientific literature we can find refer-
ences on the “gold standard” in HRV analysis-
-the “Chronos algorithm” [1].

The IntelleWave algorithm (previous name
Nerve Express) was validated at Columbia
University with excellent agreement between
the Nerve-Express algorithm and the “Chro-
nos algorithm” which contains the best meth-
od of filtering HF and LF components.

Sophisticated graphical clusterization of
the relationship between High-Frequency
(HF) and Low-Frequency (LF) components
of HRV

This stage has been developed to make the
method useful not only for researchers but
also for practitioners [6,7].

IntelleWave has done this by developing a
proprietary algorithm based on Artificial Intel-
ligence methods, in particular the Marvin Min-
sky’s Frame Theory.

Additional Advantages of

Intellewave method
Some of commercially available devices to
assess CAN and DAN use just 3 very popular
indices:

1. 30/15 ratio (after orthostatic intervention)
2. Valsalva Ratio (after Valsalva maneuver)
3. E/I Ratio (after Deep breathing)

30/15 Ratio. The main idea of this parame-
ter is based on the theoretical suggestion that
when a patient changes position from supine
to upright, the highest heart rate will be on
the 15th heart beat and the lowest heart rate
will be on the 30th heart beat after the patient
stands up (see Figure 1 below).

Figure 1.

NOTE: Each vertical line on this figure is cor-
responding to the time interval between con-
secutive heart beats.

Physiology of this parameter is well-known
and is described in scientific literature [8].

The transition period between supine and
upright is subdivided into 2 phases as shown
in Figure 2 below.
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Figure 2.

1st phase of transition from the moment of
standing up to HR (max) — minimum R-R inter-
val is highly correlated with the adaptation re-
serve of the myocardium [8] and is calculated
as HR(Max)/HR (supine) ratio.
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2nd phase is theoretically a 30/15 Ratio,
but practically it must be calculated as a
ratio of HR (min)/HR (max) or RR (max)/RR
(min), because the possibility to match Heart
Beat #15 with HR (max) and #30 with HR
(min) can be just one of thousands of cases.
Therefore, if we calculate 30/15 Ratio ex-
actly as HR on beat 30 over HR on beat 15
we will never get an accurate assessment.

From a physiologic standpoint this ratio is
consistent with a compensation response by
the peripheral vascular system when a pa-
tient stands up. This parameter is, for exam-
ple, very important for a patient with diabetic
autonomic neuropathy (DAN).

NOTE: A simple calculation of 30/15 ratio
as HR (min)/ HR (max) is possible only when
there is a previously completed detection of
artifacts and ectopic beats in the transition
period segment of R-R intervals. Intellewave
solves this problem with its special approach
to artifact detection during the transition pe-
riod.

Valsalva Ratio

The classic response of heart rate during
a Valsalva maneuver is to go up. As a result,
R-R intervals become shorter and the Rhyth-
mographic strip begins to curve downward
(see Figure 3 below).
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Figure 3.

After completing a Valsalva maneuver
the heart rate slows down, the R-R inter-
vals become longer, and the curve starts
to go up. Valsalva ratio here is calculated as
HR (max)/HR (min). However, in about 25-
35% of cases humans demonstrate an op-
posite response [8]. At the beginning, the
heart rate slows down and later increases
(see Figure 4 below).

In such cases the correct calculation will be
HR (max)/HR(min1), and the wrong calcula-
tion--HR (max)/HR (min2).

This is just a short description of the most
important problems related to the ANS test-
ing based on Heart Rate Variability and Blood
pressure analysis.
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Figure 4.
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