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AGE DYNAMICS OF VEGETATIVE AND NEURODYNAMIC
FUNCTIONS AMONG CHILDREN AT THE AGE OF 5-7
DURING MENTAL LOADS

Purpose. To trace changing dynamics of vegetative and
neurodynamic functions among children at the age of 5-7 during mental
loads. The study usually starts for the senior pre-school and junior
school age. Individual children’s features and work of organ systems
ensure adaptive reactions (including those during intensive mental
loads). Therefore, we should pay attention to age dynamics of statistical
and spectral peculiarities of heart rhythm for pre- and post-load states of
kids.

Material and methods. 112 children at the age of 5-7 participated in
the research. They come from senior pre-school and junior school
institutions in Sumy, a Ukrainian city. The research determines
functional activities and nervous power of children via the Diahnost-1M
methodology.

The Fazahraf methodology estimates values of the cardiovascular
system and influence of the vegetative nervous system on the heart
rhythm. The technique collected and analyzed electrical potentials of
spectral peculiarities of regulatory functions and significant statistical
values of the heart rhythm.

Because of the stage-by-stage research approach and data
heterogeneity, we conducted a multi-level mathematical assessment.
Most data were not subject to normal distribution since there was a sharp
asymmetry of low-stage discretization.

Results. Children may have different features during and after mental
loads. They can be defined via most spectral and statistical values of the
varying heart rhythm.

The heart rhythm reactions among children at the age of 5 are shifted
to sympathicotonia. During mental loads, the dominance of sympathetic
influence and instable control of regulatory systems was typical for the
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6-year-old sample. Besides, we established a relation between nervous
power and cardiovascular activities (r=0.42; p<0.05). In contrast to other
age samples, the 7-year-old group showed a balanced cooperation of the
sympathetic and parasympathetic nervous systems. Simultaneously,
there was an obvious resistance to external stimuli during mental loads
(r=-0.36; p<0.05).

Conclusions. Children at the age of 7 are more adapted to solve
mental tasks with a certain speed. Therefore, we should pay a great
attention to age functioning of physiological systems. In this way, we
may apply the person-centered approach within the study process to
raise adaptive abilities of the children’s nervous system.

Keywords: children, heart rhythm variability, mental load,
regulation, nervous lability, nervous power.
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BIKOBA JTAHAMIKA BETETATUBHUX TA
HEUPOJIUHAMIYHUAX @®YHKIIN JAITEA 5-7 POKIB VY
MPOIIECI PO3YMOBOI'O HABAHTAKEHHSI

Mema:  npocniikyBaTd — IUHAMIKy ~ 3MiH  PETYJIATOPHHX
BEreTaTHBHUX MEXaHI3MIiB Ta HeHpoauHamiyHUX (QyHKI#H mitedt 5 — 7
POKIB i yac po3yMOBOI MiSUIHOCTI. AJDKe Ha CTapIIHi JOIIKITbHHUN
Ta MOJIOJIIMH IIKUIbHAM BIK TPUMNAAa€ IOYaTOK HaBYaHHS.
[HmuBinyanbHi  OCOOMMBOCTI AWTHHH, (YHKI[IOHYBaHHSA MPOBIIHHUX
CHCTEM OpraHi3aMy 3a0e3ledyloTh aJalTHBHI peakiii Ta crenupiday
BINOBib, Y TOMY YHCIi Ha IHTCHCHBHE PO3yMOBE HaBAaHTa)KCHHI.
ToMy, okpeMy yBary Ciil TUpPUAUTATH aHANI3y BIKOBOi IHHAMIKA
CTaTUCTHYHHUX 1 CHEKTPAJIbHUX XapaKTEPUCTHK CEPLEBOr0 PUTMY Y
(hOHOBOMY pEXMMI Ta ITiCJIST BAKOHAHHS PO3yMOBOTO HaBaHTAXKCHHS.

Mamepian i memoou. Y nocnijpkeHHi B3sin ydactb 112 niteit
(miTe#t Bix 5 1o 7 pokiB crapiioi TOUIKIILHOT JIAHKH OCBITH Ta HEPIIOro
piBHS TOYaTKOBOI KoMK 3akianiB micta Cymu (YkpaiHa). Y r1uian
JIOCITIJDKEHHSI BKJIFOYEHO BU3HAYECHHS (YHKIIIOHAIBHOI PYXJIMBOCTI Ta
CHJIM HEPBOBUX TMPOILECIB JiTeHd IHCTPYMEHTAIHHOI METOAUKOI0
«JliarHocT-1M».

3a nonomororo iHcTpyMeHTanbHO1 MeToaukn «Paszarpad» BUBUATH
MIOKAa3HUKH CEPIEBO-CyJUHHOI CHCTEMH Ta  PETYJSTOPHHUN BIUIMB
BEreTaTUBHOI HEPBOBOI CHCTEMH Ha CEpLEBMH pUTM. MeTox BKIIIOYAB
30ip Ta aHANI3 ENCKTPUIHMX MOTEHINAIB CIIEKTPAIbHUX XapaKTEPUCTHK
byHKmiA i
CepILIeBOTO PUTMY.

3Ba)kKar0OuM HA €TAIMHICTh JTOCIHIHKSHHS Ta HEOHOPITHICTh 3MIHHUX

PETYIATOPHUX BaroOMHMX CTATHCTMYHHMX IIOKA3HHKIB

JIAHUX MaTeMaTH4Ha 00poOka Oyna OaraTopiBHEBOIO, 00 TMepeBakHA
gepe3  pi3Ky
JUCKpPETH3Allii He IMiisraia YMOBaM 3aKOHY HOPMAaJIbHOTO PO3IIOILTY.

OUTBIIICTE  JaHWX aCUMETPII0  MaJIOTO  CTYyTEHS
Pesynomamu. Y niteid BiporiJHi 0coOIMBOCTI il 4ac PO3yMOBOTO
HABAHTAXXCHHS Ta IICJIsI HOTO 3aBEpIICHHS, BCTAHOBJICHI 32 OUIBIIICTIO
CHEKTPAILHUX Ta CTATUCTHYHHUX MOKA3HUKIB BapiaOEIbHOCTI CEPIICBOTO
puT™MY.
Peaxmiii cepueBoro purMmMy aiTeli II'STH pOKiB 3MimeHi y Oik

cuMmaTukoToHii. IlepeBara cMMmaTHYHOTO BIUIMBY Ta HECTaOlIBHICTH
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KOHTPOJIIO PErYJIITOPHUX CHUCTEM Ha TJi pPO3yMOBOI akTHBHOCTI, Oyia
XapaKTepHOIO ISl BUOIPKY IIECTUPIYHUX. Takok BCTAHOBIICHO 3B’SI30K
MIiX CHJIOI0 HEPBOBHX IIPOIIECIB Ta piBHEM aKTHBHOCTI (PYHKITIOHYBaHHS
ix cepueBo-cynuHHOI cuctemu (I=0,42, p<0,05). Y cemupiuyamux mitei
KOHCTaTyBaJIM Y3TOKEHY y4acThb CHMIIATHYHOI Ta IapacHMIIaTUYHOT
JIAHKM BETeTaTHBHOI HEPBOBOI CHCTEMH Ta BHpPaXKeHY CTIilKicTh IO
30BHIIHIX TOIPA3HUKIB Mig 4ac po3ymoBoro HaBaHtaxkeHHs (r=-0,36,
p<0,05) Ha BiAMIiHY BijJ AiTCH IT’SITH Ta IECTH POKIB.

Bucnoexu. Jlitn cemMn pokiB Oijiblie NMPUCTOCOBaHI O BUPIIICHHS
MOCTAaBJICHUX PO3YMOBHX 3aBJaHb Yy HEBHOMY IIBUIKICHOMY DPHTMI.
Tomy, BpaxyBaHHS BIKOBHX 3aKOHOMIpHOCTEl (YHKI[IOHYBaHHs
¢izioNOTIYHNX CHCTEM Ma€ OyTH BaroMHM YHHHHKOM YIIPOBaIKEHHS
0COOHCTICHO-OPI€HTOBHOTO TMiIXOAY Yy HaBYAJBHUHA MPOIEC 3 METOIO

T ABUINEHHS JaNTalifHAX MOKINBOCTEH HEPBOBOI CHCTEMH JiTEH.
Knrouosi

PO3YMOBC HABAHTAKCHHS;

BapiaOeNBHICTD CEpPIEBOTO PUTMY;
(yHKIOHATPHA PYXJIMBICTH

cJioBa:  JIiTH,

peryIsmis;

HEpPBOBHUX IPOLIECIB, CHJIa HEPBOBHX MPOLIECIB.

Aemop, eionogioanvuuil 3a rucmysanun: Anna Konecnux, kageopa ¢izuunoi mepanii, epeomepanii ma cnopmugHoi
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INTRODUCTION / BCTYII

An important period of children’s development is
the senior pre-school and junior school age when an
intensive study starts. The elementary education is an
initial study level. Here, we see a comprehensive
children’s  development: new  abilities,  skills,
knowledge, individual values emerge for effective use
in different activities [1, 2].

It is these periods that focus on children’s
independence, intellectual and psychomotor
performance on biological, physical and psychological
levels. However, the individual approach application
requires study of accompanying stages of vegetative
cognition regulation [1, 3, 4].

Another disputable question is the heterochronic
brain ripening within children’s cognition improvement.
Thus, there were physiological explanations of
similarity among 6-year-old kids (as to morphological
and functional aspects of nervous ripening, usually
typical for 5-year-old persons). Nevertheless, most
works dealt with 7-year-old development, in particular
physiological adaptation to the study process [4, 5, 6, 7].

Worldwide, modern researchers regard the age of 4-
7 as the first childhood. Especially, the age of 6-7
attracts a  deep  interest  when intensive
psychophysiological development of children takes
place [1, 4].

On the one hand, the compulsory pre-school
education stimulates a comprehensive development at
the age of 6-7. On the other hand, the curriculum may
inhibit the psychophysiological development among 6-

year-old children. The insufficient age research of
nervous and study adaptation features can lead to
physiological disorders and maladaptive processes [2,
6].

The autonomic nervous system is considered to
perform reflex regulation of internal organs.
Additionally, it affects emotions and general state of
children. Adaptation is possible due to neurohumoral
control, vegetative functions and children’s maturity [8,
9].

The cardiovascular system plays a relevant role in
developing normal body adaptation [9]. Many experts
assessed hemodynamic and vegetative adaptation to
human stress [10, 11]. Previously, it was confirmed that
psychological, emotional and physical overloads at
junior school cause vegetative disorder of compensatory
and adaptive mechanisms. Such a progress inevitably
decreases the children’s body performance.

Moreover, scientists are interested in all biological
processes for children’s adaptation to intensive
environment conditions. Meanwhile, there is a lack of
knowledge about regulation assessment and its
physiological functions: general activity, heart
neurohumoral control, relation between sympathetic and
parasympathetic sections of the vegetative nervous
system [6, 12].

Even a physiologically acceptable level of study
load has a direct influence on body work. It activates
corresponding adaptive reactions. Excessive mental
loads may cause tiredness. That results in the rising
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vagotonic impact of the vegetative nervous system with
regulation tiredness and cortex inhibition [6, 13, 14].

For a long time, physiologists have focused on heart
rhythm variability and frequency ranges within study
adaptation [15]. They also discussed how relations
emerge between heart rhythm variability and teenagers’
psychophysiological state [16]. However, there are
insufficient research data on autonomic nervous
regulation among studying children at the age of 5-7.
Consequently, we are going to assess the heart rhythm
control and accompanying nervous processes in terms
of physiology and medicine.

Purpose. To trace changing dynamics of vegetative
and neurodynamic functions among children at the age
of 5-7 during mental loads.

Material and methods. The research comprised 112
persons (55 boys — 49.11%; 57 girls — 50.80%). The age
is 5-7 years, senior pre-school and junior school
institutions in the Ukrainian city of Sumy. We followed
the Declaration of Helsinki, discussed all research issues
with children’s parents. The hygiene conditions
corresponded to valid standards.

Within our research, we defined lability and nervous
power via the Diahnost-1M neurodynamic methodology
by M. Mararenko (2019). As a basis, we selected the

“imposed mode” with a gradual increasing load [15, 16].

The stimuli were geometric figures. Children were
preliminarily instructed how to work at the speed of 30
and 40 stimuli per minute.

Participants had to concentrate the highest attention
during the test. We arranged all speed load variables and
error percentage.

The quantitative lability value was maximal speed of
stimuli when each participant made 5-5.5% of mistakes
in a certain series. The nervous power value
corresponded to general number of error percentage
from the sum of received stimuli. The less errors are, the
higher nervous power is (brain performance).

As an informative technique, phasegraphy analyzed
the autonomic regulatory influence on children’s heart
rhythm. Here, we tested the Fazahraf device to record
and assess electrocardiosignals derived from heart
electrical potentials. They were also used to process
ECG changes [16].

Simultaneously, we considered spectral regulatory
peculiarities of the autonomic nervous system (LF, HF,
LF/HF) and significant heart rhythm indexes (SDNN,
RMSSD, HR, AMo, Mo, IN). They are indicated in
Table 1.

Table 1
Interpretation of basic indexes of heart rhythm variability
Abbreviations | Index name Physiological functions
HR Heart rate Medium level of functional status
SDNN Standard deviation of NN intervals Cumulative effect of vegetative regulation
RMSSD R_oot mean square of successive Activity of parasympathetic chain in vegetative
differences regulation
Sl Stress index Stress level or regulatory systems
AMo Mode amplitude Activity of sympathetic chain in vegetative regulation
Mo Mode Probable level of cardiovascular functioning
HF High frequency Relative activity of the parasympathetic nervous system
LF Low frequency Relative activity of the vasomotor center
LF/HF Ratio of low frequency to high frequency | Relative activity of the sympathetic nervous system

The ECG was recorded several times: sitting rest for
1 minute, before examination, recovery.

The mathematical statistical processing of data, due
to their heterogeneity, was multi-level and took place in
several stages: first, according to the Dixon criterion, in
order to determine the error distribution for small
amounts of data of a series of observations n <25 and to
check the maximum or minimum value in a series of

observations, artifacts were determined according to the
formula (1):
o —x4 |
D=——
|X|:|_Xm|,
@)

where X; is the average closest to X, in the ordered
series, and Xn is the last average (largest or smallest)
value.
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The next step of mathematical processing was the
application of the Shapiro-Wilk test to check whether
the sample and data fit the normal distribution.

For pairwise comparisons, the Wilcoxon T-test was
used, taking into account the difference of each pair of
variables, forming an overall ranked series in ascending
order. The smaller of the two sums was taken as the

actual T-criterion of application. Whereas for odd
numbers, the Mann-Whitney test (with continuity
correction) is used. After all, the vast majority of data
due to sharp asymmetry of a small degree of
discretization was not subject to the conditions of the
law of normal distribution.

Table 2

Change of statistical heart rhythm indexes among children at the age of 5-7 before and after mental loads
(median — Me; upper quartile -Q1; lower quartile — Qa; c.u.)

Heart rhythm | Distribution 5 years, n=37 6 years, n=37 7 years, n=38

indexes parameters | Before load | After load | Before load | After load | Before load | After load

Me 92.04** 83.02 84.6 85.07 82.1 80.9

HR Q. 95.8 88.1 91.9 91.1 92.9 88.9

Qs 83.3 78.1 81.2 81.3 78.1 717.7

Me 67.9 84.1 77.5** 82.1 66.8** 81.1

SDNN Q 106.1 104.5 116.1 193.1 95.1 136.9

Q4 53.1 74.8 58.9 58.9 38.8 48.8

Me 68.2 104.9 83.1* 92.1 12.2* 89.1

RMSSD Q1 148.9 121.2 137.9 264.1 131.1 141.3

Q4 54.2 79.2 63.1 63.8 42.2 48.2

Me 74.6* 42.4 65.7* 47.7 58.7 62.9

SI Q1 125.7 59.1 106.1 81.2 161.4 132.1

Qs 51.9 29.3 324 11.9 35.1 19.2

Me 35.8* 32.9 28.9 32.2 29.8 32.1

AMo Q: 43.9 44.5 37.1 38.1 46.2 41.2

Qs 26.9 22.1 26.9 26.2 25.1 26.2

Me 650.2** 744.4 678.1 676.0 725.1 673.8

Mo Q1 724.9 828.1 713.7 724.1 814.2 776.1

Q4 572.3 626.1 624.9 625.1 625.0 625.2

Notes: Significant statistical differences *p<0.05, **p<0.01 (age comparison during and after mental loads)

The statistical

less. For

determined using
coefficient (rs) (2):

probability of differences was
considered significant under the condition of p<0.05 or

ranked variables,
the Spearman

relationship was
rank correlation

where r(x), r(y) — are the average values of ranks

in samples r(x)i and r(y)i; n -
members of the sample [17].
package was used for the

The Excel

is the number of even

initial

preparation of tables and intermediate calculations. The

main part of the mathematical
performed using the standard statistical

STATISTICA 8.0.

processing was
package

Research results. We defined functional changes

among children at the age of 5-7 during various mental
loads. The instrumental, sensitive and informative
techniques focused on the heart rhythm regulation
indexes. That partially reflects neurohumoral
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interactions. It was also relevant to assess tones and
reactivity of the autonomic nervous system for
vegetative regulation.

The pre- and post-load data of heart rhythm
regulation among kids at the age of 5-7 show
corresponding reactions. Reliable significance was
detected for variables with spectral and statistical
indexes before and after mental loads. Prior to the task,
we calculated the statistically probable differences of
sympathetic activation as well as the AMo, SI, HR and
other values. Consequently, we traced the SI and HR
rise against HF.

However, the post-load state showed an obvious fall
of the above-mentioned indexes. It means decrease of
their sympathoadrenal impacts.

A considerable difference was found for the Mo rise

against the completed task. That may imply a falling
activity of the central control loop.

In case of the RMSSD and SDNN variables, we
detected no reliable differences. Nevertheless, children
tended to activate the parasympathetic nervous system
after mental loads. The insignificant parasympathetic
influence may have partially led to decrease in the HR,
AMo and Sl regulation during recovery.

In contrast to statistical variables, more sensitive
spectral values reflect a sharp LF/HF rise after mental
loads. That is launched via the activated sympathetic
vascular center. Simultaneously, the LF and HF spectra
tended to fall. This fact may indicate a probably weaker
baroreflex and parasympathetic impacts on the
cardiovascular functions (Table 3).

Table 3

Change of spectral regulatory functions among children at the age of 5-7 before and after mental loads
(median — Me; upper quartile -Q1; lower quartile — Qa; c.u.)

5 years, 6 years, 7 years,
Heart rhythm| Distribution n=37 n=37 n=38
Indexes parameters Before load | After load | Before load | After load | Before load | After load
Me 63.9 62.1 61.1* 52.1 61.9 50.1**
HF Q1 78.8 67.9 74.2 63.7 71.1 59.8
Q4 489 53.9 47.6 45.7 48.1 37.8
Me 178.9 131.1 127.3* 77.8 148.7 73.2**
LF Q 3238 222.1 299.1 147.2 253.1 1132
Q4 68.9 104.9 55.1 43.9 53.1 32.2
Me 0.41* 0.46 0.48* 0.68 0.42 0.69**
LF/HF Q1 0.74 0.58 0.78 1.09 0.89 1.18
Q4 0.23 0.32 0.28 0.38 0.26 0.53

Notes: Significant statistical differences *p<0.05, **p<0.01 (age comparison during and after mental loads)

All these features may raise HR and other elements
of sympathetic activation.

A detailed description of age peculiarities among
children at the age of 5 before and after mental loads is
represented in Figure 1. Here, we observe that heart
rhythm reactions demonstrate a spectral and statistical
shift to sympathicotonia. p<0.05 and p<0.01 are typical
for the median heart rhythm variability before and after
mental loads.

For children at the age of 6, we also see a
considerable sympathetic activity. It may stand for self-
regulation via the RMSSD rise (p<0.05) after mental
loads. The SDNN change (p<0.01) can indicate the
functional reserve optimization among kids at the age of
6. Besides, mental loads caused a probable Sl fall

(p<0.05) as a moderate prevalence of the central
mechanism over the vegetative one (Figure 2).

The post-load AMo increase represents the
sympathetic activation and the RR interval growth.
Simultaneously, the pre-load RMSSD decrease may be
an indirect sign of sympathicotonia within the heart
rhythm variability.

Among children at the age of 7, we can notice
probable changes of the RMSSD and SDNN values
(p<0.05 and p<0.01, respectively) before and after
mental loads. Consequently, there is a sympathetic shift.
On the contrary, it was untypical to observe the post-
load Sl rise (Figure 3). That reflects a higher regulatory
stress reaction to mental loads, in contrast to kids at the
age of 5-6 with the increasing pre-load SI.
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Figure 1 — Dynamics of statistical indexes of heart rhythm variability among children at the age of 5 before and
after mental loads (c.u.)
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Figure 2 — Dynamics of statistical indexes of heart rhythm variability among children at the age of 6 before and
after mental loads (c.u.)

100
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60 T
40
0
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Wage of 7 before mental load  Oage of 7 after mental load

Figure 3 — Dynamics of statistical indexes of heart rhythm variability among children at the age of 7 before and after
mental loads (c.u.)

Figure 3 confirms the 7-year-old tendency to the As an example, we compare the 6-year-old data.
post-load SI rise. It may imply a stronger sympathetic There was the sympathetic regulation prevalence after
impact after the mental work. Another sign of the mental loads, which is accompanied by the LF/HF
cardiovascular activity is the statistically significant increase. Moreover, we observe an obvious LF and HF
LF/HF differences before and after mental loads. fall after mental loads (Figure 4).
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Figure 4 — Dynamics of the spectral LF/HF values before and after mental loads (c.u.)

To confirm the above-mentioned facts, we
established vegetative regulatory relations among
children at the age of 5-7 during mental loads. Via the

correlation analysis, we proved influence of the HR, Mo
and AMo variables on lability and nervous power for
groups at the age of 5-7 (Table 4).

Table 4

Influence of neurodynamic and statistical indexes of heart rhythm for children at the age of 5-7 (n=112)

Age, sample Index / index Correlation coefficient p

Before mental load

6 years Nervous power / HR 0.42 <0.05

n=37 Nervous power / Mo -0.47 <0.01

7 years Nervous power / HR -0.34 <0.05

n=38 Nervous power / Mo 0.34 <0.05
During mental load

5 years Lability / AMo 0.38 <0.05

n=37 Nervous power / AMo 0.53 <0.01

6n3;e;7rs Lability / HR -0.36 <0.05

7 years Nervous power / HR -0.36 <0.05

n=38 Nervous power / Mo 0.33 <0.05

Notes: Correlation spectrum of reliable coefficients

For kids at the age of 5, we have established a direct
relation between the lability, nervous power and AMo
values during recovery. Therefore, the sympathetic
growth (p<0.05) led to effective work of children with
the higher lability. However, simultaneous error
increase stood for a low brain performance. Another
feature is their considerable impact on the sympathetic
cardiovascular regulation and heart force (p<0.01).

Among children at the age of 6, mental load was
usually accompanied with a statistically probable
relation between nervous power, HR and Mo. Thus, the
lower brain  performance causes the higher
cardiovascular activities in case of the HR rise (p<0.05)
and the parasympathetic regulation fall. It was

confirmed by the Mo reverse correlation (p<0.01),
which concerns change of stress and attention. That
must have been a reason why children with the lower
nervous power made so many mistakes.

Besides, the recovery stage detected a reverse
relation between the lability and HR values after mental
loads. It may indicate a high lability value for kids at the
age of 6. So, the load regulatory mechanisms were
coordinated during the HR stabilization. The latter
shows the vegetative regulation recovery. On the
contrary, children with a lower lability demonstrated
nervous tension on the recovery stage with higher
vascular tones.
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The 7-year-old sample represented relations between
nervous power, HR and Mo before and after mental
loads. In both cases, we established a reverse relation
between the lower nervous power and the higher HR
(p<0.05). A prevailing feature was relation between the
high brain performance and the low HR. Indirectly, that
may show the autonomic nervous activation with a
subsequent impact on heart rhythm and brain

CONCLUSIONS / BACHOBKH

We established a reliable difference by spectral and
statistical values before and after mental loads among
children at the age of 5-7.

The 5-year-old sample shows a heart rhythm
reaction with a sympathicotonia shift before and after
mental loads (p<0.05). The same is typical for the 6-
year-old group. Here, we have a sympathetic prevalence
with the RMSSD and SDNN rise (p<0.05 and p<0.01,
respectively). Also, RR intervals tend to increase before
mental loads.

The SI growth proves the regulatory instability
among children at the age of 5-6 during different mental
loads. On the contrary, kids at the age of 7 possess a
better adaptation to mental loads.

Among children at the age of 5-6, the lability rather
than performance brain structure matures faster.

Kids at the age of 5 reflect a direct relation between
neurodynamic features with a sympathetic shift to raise
lability processes (r=0.38; p<0.05).

Besides, children at the age of 6 demonstrate an
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performance. The latter is accompanied with the stress
decrease as a direct relation between nervous power and
Mo (p<0.05).

Consequently, these facts prove children’ adaptation
to external stimuli and high brain performance through a

coordinated work of the sympathetic and
parasympathetic nervous systems.
obvious relation between nervous power and

cardivascular activity (r=0.42; p<0.05). The nervous
tension with higher vascular tones occurs on the
recovery stage.

The 7-year-old group indicated a tendency to raise
the regulatory stress as a reaction to mental loads. Here,
we notice a reverse relation between HR and nervous
power (r=-0.36; p<0.05). In contrast to persons at the
age of 5-6, that shows a coordinated functioning of the
sympathetic and parasympathetic systems. Another
feature among children at the age of 7 is their obvious
resistance to external stimuli and brain performance
during mental loads.

Therefore, children at the age of 5-7 do not possess
a strong nervous power in case of high lability.
Simultaneously, there was a prevalence of various
exciting and inhibiting stimuli. The mental work
dominates over its quality. So, long and difficult work
load for children at this age may cause vegetative
disorders. Early start of school study (since the age of
5-6) can provoke disadaptive reactions.
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