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CORRELATION OF VEGATATIVE TONE INDICATOR WITH KERDO INDEX
AND HEART RATE VARIABILITY

Introduction. Vegetative tone is traditionally evaluated with Kerdo index (KI). Recently, the
method of determining the tone correlation of various parts of the autonomic nervous system with the
indicators of heart rate variability (HRV) has been widely used. However, there are no comparative
studies of these approaches.

Purpose. The purpose of the study was to investigate the links of Kerdo index with HRV
indicators among athletes and non-sportsmen.

Methods. The measurements were carried out on 27 powerlifters (group 1), 28 athletes of
endurance events (group II) and 60 non-sportsmen (group Ill) at the age of 18-24 in conditions close
to the basic circulation. The blood pressure and the registration of chest rheogram signals were
measured in prone position at rest and tilt test for 5 minutes. The KI was evaluated based on HRYV.
The correlation analysis was conducted determining non-parametric Spearman coefficient.

Results. In prone position at rest in all groups, vagotonia was found and was expressed most
in sportsmen training endurance. The athletes with strength training focus had higher level of the links
of Kerdo index and HRV indicators. At tilt test, the correlation of HRV and Kl increased in group
11 sportsmen at rest, remained high in group I sportsmen and increased slightly in non-sportsmen.

Conclusion. In the groups of sportsmen,the most stableand high links were found between
Kerdo index and rMSSD and pNN50, which might be recommended for evaluating vegetative tone in
training process.
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Problem statement. The analysis of heart rate variability (HRV) is widespread among
the modern information technologies of determining the functional state of healthy people
organism. However, the physiological interpretation of some indicators of computer analysis of
fluctuation frequency of heart rate is not fully substantiated. It also concerns the evaluation of
vegetative tone by HRV. Traditionally, vegetative tone is evaluated by Kerdo index (KI) [1].

Analysis of recent research and publications. HRV under the influence of physical
activity was investigated by many authors [2, 3, 4, 5]. The HRV indicators proved to be reliable
and predictive for evaluating sportsmen’s functional state. However, the accuracy problem of
characterizing vegetative tone level by means of HRV is controversial by this time.

Research goal and tasks. The goal of the research was to study the links of Kerdo
index with HRV indicators in athletes and non-sportsmen. To achieve the goal we had to
solve the following tasks: to analyze the KI level in athletes with different training focus and
in non-sportsmen; to conduct correlation analysis of KI and the HRV indicators in prone
position at rest; to conduct correlation analysis of KI at rest and the HRV indicators at tilt test.

Methods

27 powerlifters (group I), 28 athletes of endurance events (group II) and 60 non-
sportsmen aged 18-24 were studied in the conditions close to basic circulation adhering the
requirements of bioethical provisions of the Council of Europe Convention on Human Rights
and Biomedicine (1997), the Declaration of the Helsinki World Medical Association on the
ethical principles of conducting human medical research (1994-2008).

Blood pressure and the registration of chest rheogram signals were measured for
5 minutes in prone position at rest and tilt test. Kerdo index was determined with the formula
of KI=100*(1-APd/HR) (where APd — diastolic arterial pressure, HR — heart rate). The
following indicators of HRV were determined: amplitude mode (aMo); cardio interval scatter
(DX); voltage index for Baevsky (IN); standard deviation of cardio intervals (SDNN);
RMSSD - the square root of the average sum of squares of differences between adjacent
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cardio intervals; pNN50 — the number of adjacent cardio intervals with a difference of more
than 50 ms divided by the total number of cardio intervals; oscillation power of cardio
intervals in the ranges of 0-0.04 Hz (VLF), 0.04-0.15 Hz (LF), 0.15-0.4 Hz (HF), 0-0.4 Hz
(TP); normalized power in the range of 0.15-0.4 Hz (HFnorm) in the Caspico program [6].

In the statistical analysis of the KI, the mean value and its error were determined with
the estimation of the differences according to Student's t-criterion. Correlation analysis was
carried out with the definition of Spearman’s nonparametric coefficient.

Results and their Discussion

In prone position at rest, KI in different groups had the following levels: -28.7+3.8 c.u.
(group 1), -45.7£5.8 c.u. (group II), -14.3£2.2 c.u. (group III). There are reliable (p<0.001)
differences among all these values. Thus, vagotonia was found in all groups and expressed in
the highest degree in sportsmen training endurance. Such a pattern is consistent with the
generally accepted notions of economizing the human body work at rest under the influence
of regular aerobic activities.

The following data were found in the correlation analysis of KI correlation with HRV
indicators in the prone position at rest (Table).

Table 1
Correlation coefficients between Kerdo index and heart rate variability in athletes with

different training focus and non-sportsmen

Indicators Prone position at rest Tilt test
| 11 111 | 11 111
HR 0.81 0.97 0.75 0.51 0.82 0.51
aMo 0.73 0.29 0.34 0.72 0.36 0.34
DX -0.47 -0.06 -0.11 -0.63 -0.50 -0.28
IN 0.74 0.40 0.38 0.72 0.47 0.42
SDNN -0.80 -0.25 -0.25 -0.67 -0.36 -0.40
rMSSD -0.82 -0.35 -0.33 -0.68 -0.67 -0.31
pNN;so -0.83 -0.47 -0.41 -0.65 -0.68 -0.31
VLF -0.71 -0.34 -0.05 -0.67 -0.30 -0.44
LF -0.66 -0.04 -0.31 -0.52 -0.11 -0.41
HF -0.79 -0.33 -0.36 -0.68 -0.45 -0.25
HF orm -0.50 -0.34 -0.06 -0.47 -0.38 0.08
TP -0.80 -0.29 -0.30 -0.67 -0.36 -0.40

The highest correlation was found between Kland HR. It is explained by the fact that KI
is calculated on the basis of this indicator. The most dense links were found in athletes of
group | (from -0.47 till 0.82), the level of athletes in group II and non-sportsmen was not high
(the highest being -0.47). In group II of athletes, the factor decreasing the density of the links
can be the availability of persons with relatively low frequency of respiration [7]. Relatively
low correlation between KI and HF,,m, draw our attention; the indicator of it is positioned as a
feature of vegetative tone by some authors. At the same time, rMSSD and pNNS50 had the
highest correlation with KI.

At tilt test, the correlation of HRV with KI increased at rest in the athletes of group 11,
remained high in the sportsmen of group I, increased slightly in non-sportsmen. The most
stable and high links with KI in these conditions were found with tMSSD and pNNS50.
Previously, it has been shown that the reactivity of HRV, in contrast to the reactivity of
blood pressure indicators, has significant individual characteristics with the change of the
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body position of healthy young men that may cause changes in the correlation of these
indicators [8].

Conclusions

1. Vagotonia is found in the prone position at rest and expressed in the highest degree in the
athletes training endurance.

2. The sportsmen with strength focus of their training process have the highest level of
correlation of Kerdo index with HRV indicators.

3. In sportsmen groups, the most stable and high links are found between Kerdo index with
rMSSD and pNNS50, which can be recommended for evaluation of vegetative tone in the
training process.
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Summary. O. I. Anuopouwiyk, B. A. 3aezopoonsn. 36’°a3Kku noKa3HUKA 8e2eMAMUBHO20 MOHYCY
3a inoexcom Kepoo ma eapiabenvnicmio cepyeeozo pummy.

Introduction. Tpaouyitino eecemamusHnuil monyc oyinioloms 3a inoexkcom Kepoo (IK).
OcmanHiM 4acom wupoKo PO3NOBCIOONCEHULl MEMOO BUSHAUEHHSI CNIBBIOHOWEHH. MOHYCY DI3HUX
JAHOK 8e2emamueHoi Hepao8oi cucmemu 3a NOKA3HUKamu eapiabervnocmi cepyegoeo (BCP) pummy.
Bmim 0ocniooicens 3 nopieHsaHHsAMU Yux nioxooié HeMAE.

Purpose. Memoro docnioxcenns Oyno eusuumu 36 sizxu inoexca Kepoo 3 noxasnuxamu BCP y
CHOpMCMEHI8 ma 0cib, W0 He 3aUMAIOMbC CHOPIOM.

Methods. Bumipiosanns nposedeni na 27 cnopmemenax nayepaigpmepax (I epyna), 28 — y
suoax Ha eumpusanicme (Il epyna) i 60 necnopmemenax (Il epyna) sikom 6io 18 0o 24 pokis 6
VYMOBAX, HADIUNCEHUX 00 OCHOBHO20 0OMIHY. 30IlICHIO8ANU BUMIPIOBAHHS APMEPIATLHO20 MUCKY MA
peecmpayito cueHanie peozpamu cpyoHoi KIMKU YAPOOO8IC 5 X6UiuH y CHOKOI fiexcayu ma npu
npogedenni opmonpoou. QOuyiniosaru IK ma ocnoeni noxaswuxu BCP. Kopenayivunui ananis
NpOBOOUNU 3 BUBHAYEHHSM HEeNapamempuino2o Koegiyicnmy Spearman

Results. B cmani cnokoro nexcauu y 8cix epynax cnocmepiednaco 8a20moHisi y HAubIbULOMY
CMYNeHi eupaxcena y CHOPMCMEHI8, wo mpenyloms eumpugaiicmo. Cnopmmenu 3 CUI08010
CNPSIMOBAHICINIO MPEHYBATbHO20 NPOYecy Malomb OiLlbul GUCOKULL pigeHb 36 ’a3kie inoexcy Kepoo 3
noxasuuxamu BCP. Ilpu opmonpobi y cnopmcmenis Il epynu xopensyii BCP 3 IK 6 cnokoi
30LILULYIOMBCS, Y CROpMCcMenis 1 epynu 3aiuuaromscs 6UCOKUMU, A )Y He CHOPIMCMENI8 — 3p0CmAlOmb
HEe3HAYHO.

Conclusion. Y epynax cnopmcmenis Haubiut cmabiibHi ma 6UCOKI 36 SI3KU GLOMIYEHI MIdC
inoexcom Kepoo ma rMSSD i pNN50, xompi mooicha pexomendysamu Oisi OYIHKU 6e2emamusHo20
MOHYCY V MPEHYBATbHOMY NPOYECI.
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