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“2 Way Classification Model of Autonomic Balance”

Seiji OHSAWA

_Abstract

The purpose of the study is to explore the method to measure autonomic balance noninvasibly and
dynamically and to evaluate it. Autonomic Balance Score have been calculated through a factorial
analysis of electrocardiographs (RR.PQ.QT.P.T). Moreover, Autonomic Balance Scores have been
plotted on the coordinates with axes of Sympathetic Factor and Parasympathetic Factor. The Auto-
nomic Balance of a subject at the time of measurement can be evaluated from the location of the
plotted point on the coordinates. The following conclusions have been drown.

1. The Autonomic Balance can be classified with 2 way model (shown in Fig.2), and the

classification is more detailed than that of Bipolar Factor Model (shown in Fig. 1).
2. Though Gagel used 4 categorical types, Autonomic Balance is classified to 9 categories with

author’s method.

3. One of the advantage of this evaluational method is that it can be used in any situation where

electrocardiographs can be applied.

4. Sympathetic facilitation and parasympathetic suppression are found when the subjects are in
standing position, compared to the resting supine position. Moreover sympathetic suppression
and parasympathetic facilitation are found under breath holding condition.
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Fig. 1 Bipolar Autonomic Factor Model
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Autonomic factor from several solution

Table 1.
varimax direct quartimin quartimax ﬁ?giiglouorg

factor 1 factor 2 | factor 1 factor 2 | factor 1 factor 2 | factor 1 factor 2

resting supine RR 0.882 -0.126 0.884 -0.066 0.888 -0.065 0.932 0.249
PQ 0.024 0.748 0.025 0.750 | -0.028 0.748 | -0.093 0.053

QT 0.638 -0.153 0.639 -0.109 0.647 -0.108 0.596 0.094

P -0.388 0.565 | -0.388 0.539 | -0.426 0.537 | -0.388 -0.094

T 0.576 0.244 0.577 0.284 0.558 0.283 0.168 0.919

breath holding RR 0.780 -0.095 0.782 -0.042 0.785 -0.042 0.702 0.202
PQ 0.141 0.711 0.141 0.721 0.091 0.719 0.026 0.085

QT 0.682 -0.121 0.684 -~0.074 0.689 -0.073 0.602 0.114

P ~0.244 0.483 | -0.244 0.466 |-0.277 0.465 | -0.202 = ~0.077

T 0.533 0.284 0.534 0.321 0.512 0.320 0.109 0.876

standing RR 0.735 -0.124 0.737 -0.073 0.742 -0.073 0.587 0.285
PQ 0.192 0.577 0.193 0.591 0.152 0.589 0.067 0.102

QT 0.494 -0.211 0.495 -0.177 0.508 -0.177 0.443 0.037

P ~-0.265 0.498 | -0.266 0.471 |-0.298 0.470 | -0.221 -0.071

T 0.502 0.220 0.503 0.255 0.485 0.254 0.115 0.748

sinus arrythmia max. RR | -0.875 -~0.116 0.877 -0.056 0.881 -0.055 0.919 0.239
min. RR 0.860 ~0.044 0.862 0.015 0.861 0.015 0.837 0.301

max. inspiratory RR 0.698 0.045 0.700 0.093 0.694 0.093 0.632 0.191
max. expiratory RR 0.408 -0.188 0.409 -0.160 0.420 -0.160 0.379 0.062
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Table 2 Factor loadings of autonomic balance
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resting supine breath holding standing

factor 1 factor 2 factor 1 factor 2 factor 1 factor 2
RR .85 ~.23 .89 ~.13 .98 -.19
PQ 12 .87 .15 .64 .04 -.10
QT .73 ~-.12 .70 -.07 .48 .05
P ~.33 .73 -.25 .35 -.30 .32
T .67 .09 .32 .06 .33 ~.16

parasymp. symp. parasymp. symp parasymp. symp.

factor factor factor factor factor factor
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Table 3 Frequency in 2 way classification table

2 way classi- autonomic 2 way model German
fication balance classification frequency classification frequency
(a) +SP- symp. hypertonia — (20) symp.
parasymp hypertonia hypertonia
(b,c) +S symp. hypertonia (65)
(d) +SP+ symp. hypertonia —
parasymp hypotonia an 102
(h,1) P+ parasymp. hypertonia - (58) parasymp.
hypertonia
symp. hypotoniaporasym
P —SP+ hypertonia 3 61
(m) -SSP~ vegitative ataxia ( 8) (vegetative
ataxia)
(n,0) -S symp. hypotonia (25) symp. 33
hypotonia
(e,i) P~ parasymp. hypotonia (63) 63
(f,g,j,k) equibrium (391) 391
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Fig. 3 Configuration of Autonomic Score
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