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Objective. The study aimed to perform a comprehensive morphofunctional assessment of the effectiveness of recreational
activities in children aged 9-12 years in the summer of 2019. Materials and methods. The study was conducted by the “Prob-
lem scientific laboratory of physical methods of diagnosis and treatment” of RostGMU in the children’s health and recreation
camp “Mir” (Krasnyi Desant village, Gulf of Taganrog). Procedures and time of the study: somatometry, bioimpedance analysis,
cardiointervalography, stabilometrics on the 2nd day of stay and 2.5 weeks after. Two groups were formed: Group I included over-
weight children (OW), n = 15 (boys, n = 9; girls, n = 6); Group II included children with normal physical development (NPD), n =
37 (boys, n = 17; girls, n = 20). The children received a non-drug complex of camp resource provision for 3 weeks. Results. Health
measures did not lead to significant changes in the somatometric parameters. According to the results of the cardiointerval record-
ing, an authentic increase in the variational range and vegetative rhythm index was found in children with NPD, which indicates an
increase in the parasympathetic activity of regulation. The stress index decreased by 30% in the case of NPD, and by 6% in the case of
OW. Data from the stabilometric “Balls” simulator showed that after the recovery, the regulation of postural control was optimized,
and decision-making processes were accelerated, especially in children with NPD. Conclusion. The study showed that in order to
assess the effectiveness of recreational activities, along with “mandatory” methods, it is advisable to use functional methods such as
cardiointervalography and stabilometrics, which can be recommended for use in health and rehabilitation institutions to assess the
adaptive capabilities of the organism.
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Mopdoaornueckue U QyHKIIMOHAJIbHbIE KPUTEPUHU
3P PEeKTUBHOCTH 03/I0POBUTEIHBHBIX MEPONIPUATHH Y AeTeH

A.B. Tapakanos', E.B. Yannsirnua', E.C. Ennsaposa’, T.[I. Tapakanosa', O.B. Kopurynos>

"Pocmosckuti eocyoapcmeenHviii MmeOuyuHckuti ynusepcumem, Pocmos-na-JJony, Poccus
*Ilemckuii canamopHolii 0300posumenvHolii nazepv «Mup», Pocmosckas o6nacmv, Poccust

lerb: kommTekcHast MOpGOdYHKIMOHATbHAS OLjeHKa 9 (HEeKTUBHOCTY 03[J0pOBUTEIbHBIX MEPOIIPUATIIL y ieTelt 9-12 et B
neTHWit Teprox 2019 . Martepuasibl 1 METOLBL: CCIeI0BaHMe IPOBOAMIOCH «[Ipo6reMHoIt HaydHOI TabopaTopnu pusmdecknx
MeTOJI0B IMAarHOCTUKM 1 JiedeHus» PoctTMY B eTCKOM CaHATOPHOM 03I0pOBUTeNbHOM jTarepe «Mup» (x. Kpacubrit JecaHT,
Taranporckuit 3anus). IlopAfok 1 BpeMs MCCIeTOBaHMA: COMATOMETpU, OMOMMIIeIaHCOMEeTPIsA, KapAMOMHTepBaaorpadus,
cTabumoMeTpus Ha 2-e CyTKY IpebbiBanmsA 1 depes 2,5 Hefemn. ChopMmupoBaHe! ABe IPyNmel: I rpymma — u3bbIToYHas Macca
tena (VI3MT), n = 15 (manpuuky, n = 9); feBouky, n = 6); II rpynma — HopMmanbHoe ¢usmyeckoe passutne (HOP), n = 37
(mampuykn, n = 17; geBouky, n = 20). B TeyeHne Tpéx Hefenp HeTH MONTyYany HeMeIMKAaMEHTO3HBIN KOMIUIEKC PeCypCHOTO
obecriedenns narepsi. Pe3ybrarbl: 03[[0pOBITE/IbHbIE MEPOIIPUATIS He IIPYBE/IN K 3HAYMMBIM M3MEHEHMSIM COMAaTOMe TPUYECKIX
nokasareneit. Ilo pesynpratam KUI ycTaHOBNIEHO HOCTOBEpHOE IIOBBLINIEH)ME BAPMALMOHHOTO pa3Maxa U BEreTaTMBHOIO
nokasarens purma y gieteii ¢ HOP, 4o cBumeTeNnbCcTByeT O HOBBILIEHUY ITAPACMMIIATUYECKO aKTUBHOCTY perynsauun. Vagexc
Hanpspkenus npu HOP cumkancsa Ha 30%, a ¢ VIBMT — Ha 6%. JJaHHble CTaOMIOMETPUYECKOTO TpeHaXépa «MaumKm»
IIOKA3a/IM, YTO IIOCTIe O3[0POB/IEHMs ONTUMMSUPYETCA PETyIALMsA MO3HOTO KOHTPOJA, YCKOPSIIOTCA IPOLECCHl IPUHATHA
peteHst, ocobenHo y feteit ¢ HOP. 3akmouenne: ccmefoBanme oKasaso, IT0 A7ist OLeHKM 9 GeKTMBHOCTY 030POBUTENTBHBIX
MepOIpUATUIL Hapsfly € «00s3aTe/IbHBIMI» METOAMI 11e/IeCO0OPAsHO JCIIONb30BaTh TaKue (PYHKIMOHAIbHbIE METOLBI, KaK
KapayouHTepBanorpadus u crabuaoMeTpusi, KOTOpble MOTYT ObITh PEKOMEH/[OBAHBI K UCIIO/Ib30BAHMIO B 03[I0POBIUTEIbHBIX I
PpeabyIMTAIMOHHBIX YIPEXKIEHUAX L OLIeHKI alallTALlMIOHHBIX BO3MOXXHOCTEl OpraHu3Ma.

KiroueBbie croBa: 030pOBJIeHIE IeTell, COMAaTOMEeTPILsL, O1OMMITeJaHCOMETPIs, KapAMOUHTepBantorpadus, CTabuIoMeTpus.
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n important indicator of children and

adolescents’ health status is their physical

growth and development, which is traditionally
characterized by the assessment of morphological features
such as basic somatometric indicators (length and
body weight), somatic type (body type), less often the
component composition of body weight [1, 2]. However,
for a developing organism, an equally important aspect is
the study of the child’s adaptive capabilities, as one of the
health indices. Based on the theory of functional system
concepts, it becomes possible not only to state the fact of
health at a given time but also to answer the question by
what mechanisms and at what cost of adaptation this state
is achieved and maintained when the external and internal
environment conditions change [3].

To compensate for mental and physical stress,
physical inactivity, unbalanced nutrition, and computer
«aggression», recreational activities are necessary for
traditional summer holidays. The degree of recovery
effectiveness, as a rule, consists of the dynamics of height,
weight, muscle strength, and vital capacity',’. These
are the so-called «obligate» indices for assessing health
improvement effectiveness. However, practice shows that
with short health improvement periods (2-3 weeks), there
are minor changes in these indices, especially height and
weight. Growth rates are also different in different periods
of childhood. Health improvement indices should be
compared in appropriate groups for age and gender, body
mass index (BMI), and other indices.

In the authors’ opinion, an important factor in
assessing health improvement is an integrated approach
based on morphological and functional criteria. The study
of functional indices allows establishing positive shifts
even without the dynamics of «obligate» indices. As an
example, the task was set to comprehensively assess the
health improvement of children in the prepubertal period
of 9-12 years using anthropometry, bioimpedansometry,
cardiointervalography, and stabilometry methods.

The selection criteria for these methods were the
following. The advantages of bioimpedansometry
are acceptable accuracy and high reproducibility of
measurement results, the comfort of research, and the
convenience of automatic data processing. The obtained
indices correlate with those of other more laborious

and most accurate research methods [4, 5]. The study
of heart rate variability is an accessible and not difficult
method for a child to assess the regulation mechanisms of
physiological functions in the human body, in particular
heart neurohumoral regulation, the sympathetic/
parasympathetic part ratio of the autonomic nervous
system [6]. The study of children’s statokinetic indices
by computer stabilometry in the adaptive restructuring
process is a method that is relatively rarely used to assess the
efficacy of health-improving measures. It shows changes in
the brain regulatory functions and is also not burdensome,
and the technique is simple [7, 8].

The goal of the research is a comprehensive assessment
of the effectiveness of recreation activities in children
aged 9-12 years in the summer by anthropometry,
bioimpedansometry, cardiointervalography, and
stabilometry.

Materials and methods

The research was carried out by the staff of the «Problem
Scientific Laboratory of Diagnostic Physical Methods
and Treatment» of the Rostov State Medical University
based on children’s sanatorium recreation camp «Mir» on
the Taganrog Bay shore (Rostov Region, Krasny Desant
farmstead). For 21 days, children received the entire non-
drug complex of center resource support.

Fifty-two children (26 boys and 26 girls) aged 9-12
years were examined on the 2nd day and after 2.5 weeks of
a health improvement course in the summer (August 2019,
4th session).

At the beginning and the end of health improvement,
the studies were carried out as follows: somatometry,
bioimpedansometry, cardiointervalography, and
stabilometry. The entire study complex was carried out for
35-40 minutes.

Somatometrywas carried outaccording to the method of
Bunak [9] in the morning using standard instrumentation.
The results obtained were evaluated according to centile
tables recommended in practical health care for medical
status monitoring of children’s groups by age and gender
group.

Anthropometric indices related to the «obligate» ones
such as body weight, body length, followed by calculation

! Effectiveness assessment tool for health improvement in out-of-town stationary institutions for rest and recuperation for children: Guidelines. -
Moscow: Federal Center for Hygiene and Epidemiology of Rospotrebnadzor; 2011.
? Effectiveness assessment tool for health improvement in stationary organizations for rest and recuperation for children. Guidelines. - Moscow: State

sanitary and epidemic regulation of the Russian Federation; 2018.
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of Quetelets BMI, and the indices necessary for carrying
out bioimpedansometry (chest circumference, waist
circumference, hip circumference, thigh circumference,
wrist circumference, belly fat fold) were measured.

According to the value of BMI, children were further
divided into two groups: Group I - obese children (0BMI),
n=15(boys-n =09, age 10.3 £ 0.4 years); girls - n = 6, age
11.2 + 0.5 years); Group II - children with normal somatic
growth (NSG), n = 37 (boys - n = 17, age 9.9 £ 0.3 years;
girls - n = 20, age 9.7 + 0.2 years). There were no children
deficient in body mass in this sample.

The indices of muscle strength (dynamometry), vital
capacity [2, 3], blood pressure, and heart rate per 1 minute
were measured.

Changes in body composition were assessed by
bioimpedansometry using a Diamant-AIST a body
composition analyzer (ZAO Diamant, St. Petersburg)
complete with a computer and special software. The
measurements were carried out according to the standard
four-electrode scheme in the supine position of the child
with the electrode location on the wrist and ankle joints.
The researchers studied such indicators as BMI, absolute
values of fat, fat-free, and active cell mass (FM, FFM, ACM
in kg), relative values of fat, fat-free, and active cell mass
(%FM, %FFM, %ACM), total water, total fluid volume,
extracellular fluid volume, intracellular fluid volume, and
basal metabolism.

The functional state of the autonomic nervous system
wasdeterminedbyvariation pulsometry. An kxANKAR-131»
cardioanalyzer with software (OOO Medicom MTD,
Taganrog) was used. Recording time was 5 minutes with
the recommended standard conditions for the procedure
(in the first half of the day, 2 hours after eating, dark room,
room temperature 23-26 °C, the absence of auditory and
visual irritation with preliminary adaptation to recording
in the supine position 8-10 minutes). Statistics, variation
pulsometry, spectral analysis were studied.

Stabilometry was carried out using a Stabilan-01-2
stabilograph with biofeedback (ZAO OKB RITM,
Taganrog). The complex has a significant range of
assessment of the center-of-pressure coordinates (+ 200
mm from the force plate center) which allows eliminating
restrictions in the subject’s feet setting and is convenient
for children. The «Balls» simulator with a game component
carried out on a force plate was used. In the test process,
the child must with a cross showing the center of pressure
position on the force plate plane grab the ball that appears
in a random place on the black field of the game, and
change the position of the body to place it in one of the
three baskets highlighted in yellow. The basket can be in
any of three randomly distributed positions. For each ball
placed in the yellow basket, 2 points are awarded, and for a
ball placed in another (gray) basket, the number of errors
increases. The goal of the game is to score maximum points
and make a minimum of mistakes [5]. Before the study, a
preliminary test was carried out.

7%

Statistical analysis of results. In the beginning, the
samples were checked for normal distribution using the
Shapiro-Wilk test. When the coefficient was p > 0.05, the
null hypothesis was accepted, that is, the sample complied
with the normal distribution law. The parametric Student’s
t-test was used to compare the indexes in the groups. In
the absence of a normal distribution, the Mann-Whitney
test was used. When comparing before and after recreation
activities within one group, the samples were dependent,
when comparing indexes between the first and the second
groups, the sample was independent. Differences were
considered statistically significant at p < 0.05. At p > 0.05,
the differences were considered statistically insignificant.

Results

Anthropometry and bioimpedansometry in Groups I
and II are presented in Table 1. The task of comparative
performance analysis of children with oBMI and NSG in
these studies was not the main one. However, the table
shows that all of these parameters in both groups have a
significant statistical difference. Thus, the average body
weight of children with oBMI exceeds the weight of children
with NSG by almost 37%, but at the same time, the growth
of these children is 7% higher. A significant difference is an
excessive adipose mass (31.4% versus 19.8%) in children
with NSG. However, %ACM has significant differences
between children with NSG (50.8%) and children with
oBMI (45.2%).

The next criterion for assessing recreation activities
was functional shifts in the heart autonomic regulation.
Probably, an extended movement regimen, water
procedures, sports competitions should have a more
significant effect on the cardiointervalogram parameters.
The research results are presented in Table 2.

Table 2 shows that the initial levels of heart rate
regulation in children with oBMI and NSG also differ. This
includes the data of the rhythmogram spectral analysis. The
high frequency (HF) wave power reflecting the spectral
power of respiratory waves and the parasympathetic
cardio-inhibitory center activity of the medulla oblongata
is significantly lower in children with oBMI. A decrease in
parasympathetic tone and an increase in sympathetic tone
in this category of children is confirmed by an increase
in the vagosympathetic balance coefficient (LF/HF) and
the relative value of the low-frequency wave (LF) power
which also reflect the activity of the medulla oblongata
sympathetic centers. The sympathetic tone activation in
children with oBMI comes against the backdrop of an
increase in the very low-frequency wave (VLF) power
reflecting the activity of the central ergotropic and
humoral-metabolic mechanisms of heart rate regulation.

The next stage in the health improvement assessment
was a recovery simulator related to the stabilographic game
based on the biofeedback principle. The test processing
results are presented in Table 3. After health improvement
in both groups, the number of points scored significantly
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Table 1 / Tabmuma 1

Dynamics of anthropometry and bioimpedance metrics during summer health events (M+m)
JuHaMuKa mokasaTteseil aHTPOIOMETPUN U GMOMMIIEaHCOMETPIM IPY TETHUX 03{0OPOBHUTENBHBIX
MeponpuaTuax (M+m)

I rpynma II rpynma
[Mokasarenu I group II group P
Parameters 1o / before nocrne / after o / before nocre / after
1 2 3 4 5
M, xr / 53,842,1 52,442,1 33,840,9 33,540,9
Body weight, kg P,y =0,001%
110
=0,001*
p no/mocre / 0.92 0.85 Pianocre
p before/after
AT, cm / 152,4+2,2 152,7+2,2 142,4+1,4 142,8+1,4 ~0.0003*
Body length, cm e e i T P1e=Y
plchne:0’0004*
p mo/mocrne 0,8 0,8
VMT, xr/m? /
+ + + + -
Body mass index, kg/m? 23,1x0,8 22,5¢0,7 16,5+0,3 16,240,3 pnm—0,000l*
plchr{e:O’OOOZ*
p mo/mocre 0,5 0,78
KM, xr/
+ + + +
Fat mass, kg 16,1+1,7 16,3+1,2 6,8+0,4 6,5+0,4 P,,.,=0,0001*
plchne:O’OOOI*
p no/mocrne 0,64 0,53
%KM, % /
9% Fat mass, % 3L4£1,4 30,6+1,4 19,8+0,6 19,0+0,6 P,,,=0,0001*
plchr{eZO’OOOl*
p mo/mocrne 0,68 0,36
BXM, xr /
+ + + + -
Fat-free mass, kg 36,7£1,2 36,4+1,3 26,9+0,6 27,1£0,6 P3,,=0,0001*
plchr{e:O’OOOl*
p mo/mocrne 0,86 0,84
AKM, kr/
+ + + + _
Active cellular mass, kg 24,220,7 24,1208 17,1204 17,3+0,5 P12, =0,0001%
plchneZO’OOOI*
p no/mocrne 0,95 0,75
%AKM, % /
%Active cellular mass,% 45,2+0,8 46,1+0,8 50,8+0,4 51,4+0,5 P,,,,=0,0001*
plchneZO’OOOI*
p no/mocrne 0,44 0,3
OB, n/
Total water, | 26,8+0,9 26,6209 19,720,5 19,8+0,5 P15, =0,0001%
p12ncne:0’0001*
p mo/mocrne 0,86 0,83
OOX, n/
Total fluid volume, | 24,7+0,9 24,5+0,9 17,0+0,6 17,3£0,5 P 15,,=0,0001%
plchr{eZO’OOOl*
p mo/mocrne 0,85 0,72
OBuexk.JK, 1/
+ + + + -
Total extracellular fluid, | 8,2£0.4 8,0+0,4 6,0£0,2 6,1£0,2 P15,,=0,0001*
plchne:O’OOOI*
p mo/mocrne 0,75 0,88
OBuyk.K, 1/
Total intmcellularﬂuid, i 16,6+0,5 16,5+0,6 11,0+0,4 11,2+0,4 Plzno=0,00()1*
plchneZO’OOOI*
p no/mocrne 0,92 0,67
0O, xkan /
Basic metabolism, kcal 1436+24 1436432 1189+12 1188+13 P,,,,=0,0001*
plchnezo’OOOI*
p no/mocrne 0,99 0,94
Note: * — statistically significant differences.
HpuMe‘{aﬂme: ¥ — CTATUCTUYECKU 3HAYMMBbIE pasnmm4anA.
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Table 2 / Tabnuia 2

Dynamics of cardiointervalogram during summer health events (M+m)
uHaMMKa KapAMOMHTEPBATOIPAMM IIPH IETHUX 0350POBUTENbHBIX MeponpuaTusax (M+m)

I rpynma II rpynma
I[Mokasarenn I group 11 group P
Parameters no / before nocre / after 1o / before nocrne/ after
1 2 3 4 5

4CC, ya. muH / 76,7%2,6 72,2%3,2 79,8+1,7 77,1£1,5

Heart rate, bpm P1yo=0-31

p mo/mocre / 0,25 0,21 Piznocre =011

p before/after

AMo, % 424+47 | 389452 37,6420 | 341+16 Py =0.24

p mo/mocre 0,6 0,16 Promoene=0-22

DX, ¢ 035+0,03 |  0,40+0,04 036+0,01 |  0,41+0,01 P 1y =0.59

p mo/mocre 0,26 0,03* Piznocre=02

VH, ycn. eq. / 108,8+23,9 102,7+42,8 82,6%9,2 63,3+6,5

Voltage index P12e=0-2

p mo/mocne 0,89 0,08 Pranoere ™"

VIBP, ycn. en. /

Index of vegetative 160,8+32,9 148,9+50,4 117,3+10,8 93,0+8,2 p., =0,09

balance plzmlo =0,09

p no/mocrne 0,83 0,07

BIIP, 1/¢*/

Vegetative rhythm 4,38+0,57 3,94+0,88 4,05+0,24 3,46%0,19 P,y =0:43

indicator, 1/s* P oo =0-34

p no/mocrne 0,67 0,05%

TTIATIP, 1/c

Indicator of the adequacy of 56,2+7,4 49,749,2 51,943,5 45,7+2,8 p,,..=0,57

regulatory processes, 1/s P, " 0,54

p no/mocrne 0,21 0,16

SDNN, mc 64,6191 | 77,2495 652442 | 74936 p,, =094

10

p mo/mocne 0,32 0,07 Prionocne=077

RMSSD, mc 68,8+11,1 |  88,0+134 689160 | 824455 Py =0.99

p no/mocre 0,26 0,09 Promocne=0-03

TP, Mc? 4666£1336 |  6439+1273 44445706 | 5782755 b 0,88
1250 2

p mo/moce 0,33 0,19 P =0,65

HE, % 323+44 | 30,538 41422 | 377%22 b, =0,03*

10

p no/mocre 0,74 0,22 Pranocre=0-08

LE % 36425 | 40,1426 345415 | 360+1,6 P =049

p no/mocie 0,29 0,47 Promocne=0-16

VLE % 31,3441 | 295430 24,1516 | 263+19 P, =0.04%

p no/mocrne 0,7 0,3 P ionocnc=0-37

LE/HE ex 1,56+0,28 | 2,0140,54 0,96+0,09 |  1,14+0,12 p,,.=0,008"
110

p mo/mocrne 0,43 0,21 Pronoc=0,02%

HFnorm, % 44,8+43 | 42,1446 53921 | 504421 P =0,03*
120 2

p mo/mocre 0,65 0,22 Pronoe=0,05"

LFnorm, % 552443 | 57,9445 461421 | 496421 P =0,02¢
12710 2

p no/mocre 0,65 0,22 Pronocre=0-04"

Note: * — statistically significant differences.

I'IpuMeqarme: * — CTaTUCTUYECKU 3HAYMMBbIe pasmnmans.
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increased. However, the number of errors has also
significantly increased. The authors associate this with the
fact that the brain motor cortex activity has become higher
as shown in the speed of laying and significant intensity
of the ball grasp. With this test, children with NSG also
showed significantly better results in a decrease in the ball
laying intervals and an increase in the ball laying speed.

Discussion

The data analysis showed that summer recreation
activities over 2.5 weeks did not lead to significant reliable

shifts in the parameters of anthropometry and impedance
in children both with oBMI and NSG. At the same time,
in children with BMI, the initially significant difference
was an excess of adipose mass and a lack of active cell
mass. This indicates inadequate protein metabolism and,
probably, the diet in children with oBMI. Low values of
%ACM are also commonly associated with hypodynamia
which a priori is more often inherent in these children.
What shifts in heart rate regulation occur after health
improvement? In children of two groups, unidirectional,
but insignificant positive shifts are noted: a decrease in heart
rate, mode amplitude, %, stress index, VBI, VRI, IARP;

Table 3 | Tabnuua 3

Dynamics of stabilometry indicators of the test “Simulator “Balls” during summer health events (M+m)
JuHaMuKa mokasaterneii CTa0IIOMETPHI TeCTa «TPeHa)Kep «MAInKm»
IIPY IETHUX O3{OPOBUTENBHBIX MeponpusaTusax (M+m)

I rpynma II rpynma
[lokasarenu I group 1 group P
Parameters o / before nocne / after mio / before nocrne / after
1 2 3 4 5
Ouxun, ex / 16,9+0,8 19,5+0,9 16,4+0,6 19,8+0,7
Points, units P12 =0,68
110
p no/mocre / 0,03* 0,009* Pronocre= 083
p before/after
Oumbxu, ex / 2,13+0,35 2,73+0,48 1,71+0,23 2,35+0,31 B
Errors, units P 12;&0_?6635
p mo/mocre 0,03* 0,009* Pranocne ™
VIHTeHCHBHOCTD 3axBaTa (JINTE/b-
HOCTb MHTEPBAJIOB 3aXBaTa), C / 3,34+0,19 2,83+0,15 3,30+0,11 2,83+0,11
Capture intensity (duration of the Py, =0:84
intervals capture), s Pronocn=0-98
p mo/mocrne 0,03* 0,003*
VIHTeHCUBHOCTD YKIaAKM (A/IMTEND-
HOCTDb MHTEPBAJIOB YK/IA[KN), C / 3,08+0,15 2,66+0,18 3,31+0,12 2,72+0,12 -03
Laying intensity (duration of the Prog™
intervals of laying), s e——
p mo/mocrne 0,07 0,001*
VIHTeHCMBHOCTD OMMOKY (A/IMTeND-
HOCTb MHTEPBA/IOB OLINOKM), C / 2,09+0,38 1,58+0,26 2,71+0,39 1,82+0,23 3
Error intensity (duration of error P 121:0_?’35
intervals), s Pioere=0-3
p no/mocrne 0,25 0,06
CkopocTb 3axBara, MM/C / 75,4%3,5 76,3%£4,5 77,2%1,9 82,1+2,2
Capture speed, mm/s P13, =0,63
=0,18
p JIO/HOCHC 0,86 0,1 plZnocne
CKOPOCTD YKITATKI, MM/C / 72,4+4,1 73,5+4,6 72,942,0 82,5+3,2
Layi d, / P12, =089
ying speed, mm/s © 01
p mo/mocrne 0,84 0,01* Pianocre=""
CkopocTs o6, Mm/c / 80,0+£10,0 78,2+11,6 66,4+6,6 87,3+10,2
Error speed, mm/s P12 =027
: =0,6
p mo/mocre 0,9 0,09 Pianocre=
Note: * — statistically significant differences.
IIpumevanne: * — CTaTUCTUYECKNU 3HAUMMbIE PA3TNIMAL.
MeAnuMHCKMIA BeCTHUK tOra Poccin T 0
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unreliable increase in SDNN and RMSSD. This indicates
a general decrease in sympathetic activity. However, only
in children with NSG, there was a significant increase in
the variation range (DX, s) and VRI which indicates an
increase in the parasympathetic activity of regulation.
These changes led to the fact that the stress index in this
category of children decreases by 30%, in children with
oBMI only by 6%. Such changes associated with recreation
activities indicate positive sanogenic shifts in heart rhythm
regulation.

It is known that postural regulation is associated with
the function of many physiological systems of the body
and includes sensory and musculoskeletal systems, various
levels of the central nervous system. Its effortful control,
in contrast to reflex and automatic stem and subcortical
reactions, is largely subordinate to consciousness. As can
be seen from the data obtained, in children in the health
improvement process, the regulation of postural control
is significantly optimized, decision-making processes are
accelerated especially in children with NSG.

The age of the second childhood or prepubertal
period (9-11 years for girls and 10-12 years for boys) is
important and interesting as gender differences begin to
appear in the physical development parameters, hormonal
and vegetative status associated with the background of
pronounced individual variability. Therefore, an integrated
approach to the recreation activity assessment allows a
broader approach to this problem. In the authors’ opinion,
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health improvement will be considered effective not only
when the weight of obese children decreases, but also when
in children with NSG, a change in body weight will lead to
a change not in the level of physical development, but in
the processes of body regulation at the level of heart and
brain activity.

Conclusion

Thus, the studies performed have shown that the
proposed health improvement programs with a non-
drug complex of resource provision for a children’s
sanatorium recreation camp can be assessed not only
using the «obligate» indices for the efficacy of health
improvement (height, body weight, muscle strength,
and vital capacity), which are not can always correctly
reflect this process, but also by functional methods of
cardiointervalography and stabilometry. They have
practical significance and can be recommended for use
at recreational and rehabilitation institutions to assess
the body’s adaptive capabilities.
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