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Abstract: The article presents the results of the study on reactivity features of the autonomic nervous system
(ANS) in children with visual impairments. Spectral analysis of heart rate variability as well as autonomic
cardiotests by D.J. Ewing method were carried out. It was established that the functioning of the ANS and its
reactivity in children with a low degree of myopia do not differ from those in comparison with children who do
not have this disease. Children with a high degree of progressive myopia have a lower reactivity of ANS to
functional tests and higher rates of humoral-metabolic effects on formation of the heart rhythm.
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INTRODUCTION exempted from physical training. Control group consisted

Myopia is the most common eye disorder in children didn’t have abnormalities in functioning of the visual
and adolescents. Children with progressive myopia have analyzer.
inactive lifestyle and usually are exempted from physical The survey was conducted using a 12-channel ECG
training, have a lower sense in quick orientation in space, system called "Poly-Spectrum 8E". Analysis of the record
etc. This results in reduction of adaptation reserves of the was   done   using  the  Poly-Spectrum-Rhythm  program
body [1-3]. (LLC "Neurosoft").

Adaptive capabilities of the current state of the body Spectral analysis of a five-minute record was carried
can be determined by the study of rest heart rate out   in   three  frequency  ranges:  HF  (high  frequency),
variability (HRV) and its reactivity-during functional tests LF (low frequency of the first order), VLF (low frequency
[4, 5]. One should use functional tests to study the of the second order) in accordance with the international
reactivity of the ANS to external stimuli or a standard [12]. Analysis of the background ECG record
comprehensive    set   of   cardiovascular  tests  by  Ewing was carried out as well as analysis of the active ECG
[6-10], which are also based on the analysis of cardiac during orthostatic test except the first minute of transition
rhythm. Obtained results allow to detect premorbid and orthostasis.
morbid   condition   and   determine   methods   of  their The following tests were conducted: controlled deep
correction [6, 9, 11]. breath test, Valsalva manoeuvre; 30:15 coefficient (K )

Aim of the study-to examine initial status of was determined in a transition period during active
autonomic nervous system and reactivity characteristics orthostatic test (AOT). 
of ANS in children with visual impairments.

MATERIALS AND METHODS Statistical    analysis    of   the   study   results   was

First  group   (Group 1)  included   142  children  aged 8.0. Wald-Wolfowitz test and the method of dichotomous
9-16   years   with  a  low  degree  of  stabilized  myopia, variables were used to determine significant differences
among   them-77   girls   and  65  boys.  Second  group between groups. Wilcoxon signed-rank test was used for
(Group 2) consisted of 116 children aged 9-16 years with dependent   samples.   Accepted  significance  level  was
high degree of progressive myopia-62 girls and 54 boys p <0.05.

of 86 children-46 girls and 40 boys of the same age who

30:15

Methods of Statistical Analysis of the Study Results:

performed  using   specialized  software  STATISTICA  V.
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RESULTS AND DISCUSSION with high degree of myopia. Therefore, vagosympathetic

Initial status of ANS was determined by the values of significantly higher than in children of the first group and
%LF, %HF, %VLF in the overall spectrum of heart rate those in the control group.
regulation. Humoral-metabolic effects on the heart rate were also

It was revealed that the results of spectral analysis of most pronounced in children of the second group. 
HRV in children with low-grade stabilized myopia had no The data obtained may indicate a higher stress of
significant differences between experimental and control cardiac regulation in children with a high degree of
groups (Table 1). myopia compared with children who don’t have

Children  with a high degree of myopia had abnormalities in the functioning of visual analyzer and
significant differences  for   all  values of the spectral children with low degree of myopia.
parameters of HRV analysis compared with the control
group and group 1. Active Orthostatic Test: During orthostasis changes in all

The analysis revealed a higher parasympathetic effect contours of heart rate regulation occurred in all groups of
on the heart rate (%HF) in children of the first group and children (Table 2).
children of the control group, as well as lower effect of There was an increase in sympathetic effect on the
sympathetic nerve (%LF) in children of these groups heart rate: by 38% in the control group (p <0.05), by 53%
compared with the corresponding parameters in children in group 1 (p <0.05). On  the  contrary  in  children  of  the

balance ratio (LF/HF) in children of the second group was

Table 1: Baseline status of autonomic nervous system 

Groups Control (n = 86) Group 1 (n = 142) Group 2 (n = 116)

Statistical values M ± m
LF/HF conventional units 0.45 ± 0.03 0.51 ± 0.05 0.70 ± 0.03 *
% LF 22.4 ± 0.8 21.4 ± 0.8 26.8 ± 1.1 *
% HF 56.0 ± 1.3 54.5 ± 1.3 44.2 ± 1.2 *
% VLF 21.8 ± 0.8 24.0 ± 0.9 28.7 ± 1.4 *

Note: *p <0.05 compared with the control group and group 1.

Table 2: Orthostatic changes in the spectral values of HRV

Groups Control (n = 86) Group 1 (n = 142) Group 2 (n = 116)

Statistical values M ± m
LF/HF conventional units 1.6 ± 0.8 2.1 ± 0.2 2.6 ± 0.3 *
% LF 31.6 ± 0.9 32.3 ± 1.0 19.4 ± 1.1 *
% HF 22.6 ± 1.1 19.3 ± 0.8 13.3 ± 0.9 *
% VLF 45.4 ± 1.5 48.2 ± 1.2 67.6 ± 1.3 *

Note: * p <0.05 compared with the control group and group 1.

Table 3: Values of controlled deep breath test

Groups Control (n = 86) Group 1 (n = 142) Group 2 (n = 116)

Statistical values M ± m
R-R average maximum value, ms 934 ± 13 896 ± 12 890 ± 14
R-R average minimum value, ms 640.2 ± 6.1 615.4 ± 6.2 663.5 ± 6.3
K 1.45 ± 0.02 1.46 ± 0.02 1.34 ± 0.02*resp

Note: * p <0.05 compared with the control group and group 1.

Table 4: Values of Valsalva manoeuvre and K30:15

Groups Control (n = 20) Group 1 (n = 36) Group 2 (n = 29)

Statistical values M ± m
R-R maximum value, ms (K ) 1027.60 ± 30.11 955.14 ± 31.57 930.65 ± 39.73*Valsalva

R-R minimum value, ms (K ) 523.87 ± 17.24 542.41 ± 12.91 512.45 ± 24.82*Valsalva

K 2.00 ± 0.08 1.80 ± 0.06* 1. 81 ± 0.08*Valsalva

K 1.49 ± 0.03 1.46 ± 0.03 1.37 ± 0.04* (**)30:15

Note: * p <0.05, p <0.05 (**) compared with the control group and group 1.
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2 group there  was  a  reduction  of  this  effect  by  29% Due to the higher reactivity of parasympatheticnd

(p <0.05).Values of  humoral-metabolic  part  of  the circuit of heart rate regulation in the control group there
regulation circuit increased in comparison with the were higher  values of  R-R  maximum  compared  with
baseline values in all groups: by 2.1 times in the control groups 1 and 2. As a result K  was significantly higher
group (p <0.001), by 99% in group 1 (p <0.01), by 2.3 times in the control group than in group 1-by 11% (p <0.05) and
in group 2 (p  <0.001).  Values  of %VLF in children of the by 10% (p <0.05)-than in group 2 (Table 4).
2nd group in comparison with control group were more
than 49% (p <0.05) and were more than 40% compared Findings: Thus, initial vegetative status and
with values for group 1 (p <0.05). characteristics of reactivity of the autonomic nervous

On the background of the activation of exciting system in children with visual impairments were studied.
contour of heart rate regulation during orthostasis there It contributed to the identification of the differences in the
was a significant decreased of vagal activity: by 69% in functioning of various departments of ANS in children
the control group (p <0.01), by 65% in group 1 (p <0.01) with impaired activity of the visual analyzer.
and by 70% in group 2 (p <0.01). Effect of
parasympathetic activity in children with a high degree of CONCLUSIONS
myopia was lower by 42% (p <0.05) than in the control
group and lower by 32% (p <0.05) than in children with The results obtained led to the following
low degree myopia. conclusions:

Controlled Deep Breath Test: The purpose of this test is ANS functioning and reactivity in children with a low
to ascertain the nature of the reaction to stimulation of the degree of myopia do not differ from those in
parasympathetic division of autonomic nervous system. comparison with children who do not have this
Respiratory  coefficient  (K )  is  calculated as the ratio disease.resp

of the maximum value of the average heart rate recorded Children with a high degree of progressive myopia
on inspiration to the minimum average value of the heart have a lower reactivity of ANS during functional
rate recorded on expiration. Thus respiratory coefficient tests and higher rates of humoral-metabolic effects
can be  calculated as the ratio of the average  values  of on formation of the heart rate, which may be
R-R /R-R indicative of stress of adaptation mechanisms in thismax min.

No intergroup differences in R-R  and R-R  values group of children.max min

were  revealed  while  carrying  out  controlled  deep Spectral analysis of HRV and autonomic cardiac tests
breath test.       However,      higher values   of   R-R are an important tool for identifying pre-morbidmin

resulted in   lower  levels  of  K    in    children    at    the conditions of the body for the purpose of theirresp

second  group:  by  8% (p <0.05) in comparison with the correction.
control group and by 7% (p <0.05) in comparison with The obtained results allow to choose methods and
group 1 (Table 3) develop rehabilitation programs aimed at correcting
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