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The article is devoted to studying the influence of a complex of physical rehabilitation exercises on the dynamics
of individual indicators of the function of the autonomic nervous and cardiorespiratory systems of adolescents aged
15-17 years with scoliosis. As a result of the study, it was established that in adolescents with scoliosis aged 15-17
years, a complex of physical exercises has a positive effect on the functioning of the cardiorespiratory and vascular
systems of the body, but with a lower intensity. A characteristic difference is the "erasure" of the differences between
the distributions of indicators of the functioning of the cardiorespiratory and vascular systems in adolescent girls
and boys. Another feature is the reduction of the effect of physical training on the performance of the cardiovascular
and respiratory systems, which may indicate the need for early diagnosis of scoliosis in children and conducting a
complex of physical exercises at an earlier age.
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The connection of the publication with the planned
research works.

The research work was carried out within the frame-
work of the thesis work in accordance with the plan of
the State Higher Educational Institution «DSPU». The
research is a fragment of the ERW «Study of adaptive
reactions of the organism that are formed under the in-
fluence of various factors of nature and society», state
registration Ne 0115U003314.

Introduction.

Scoliosis leads to early disability and reduced life
expectancy. According to medical and social expert
commissions, up to 12% of scoliosis patients become
disabled by age 28. The structure of disability due to
scoliosis is dominated by children aged 12-17 years
(28.4%) and persons of early working age from 18 to 39
years (36.7%); female patients (63.8%) with deforma-
tions of the thoracic spine (62.7%) suffer more often [1,
2,3,4,5,6,7,8,9].

A large number of patients, high social significance,
complex deformation and the lack of a single point of
view regarding the choice of optimal treatment tactics,
as well as dissatisfaction with the treatment results of
this pathology, indicate the urgency of this problem [1,
2,3,4,5,6,7,8,9].

Preventing the progression of scoliosis in children
during incomplete growth is a difficult task. Currently,
practitioners and scientists do not have a single point
of view on treating this group of patients. Different au-
thors do not consider the applied methods unambigu-
ously and often give unsatisfactory results. The results
achieved during treatment are sometimes entirely lost,
as they are carried out with treatment interruptions due
to the lack of a relationship between the stages of re-
storing functions and stabilizing the achieved results [1,
2,3,4,5,6,7,8,9].

According to modern views on stabilizing the pro-
cess, continuity between stages is necessary. For chil-
dren with scoliosis, restorative measures should con-
tinue until the end of growth, that is, until the period of
closing bone growth zones [1, 2, 3, 4,5, 6, 7, 8, 9].

Violation of the spatial configuration of the spine
leads to significant functional and later structural
changes in the activity of the cardiovascular and respi-
ratory systems of the body. Violation of the activity of
the cardiovascular and respiratory systems in scoliotic
spinal deformity is associated not only with the direct
displacement or compression of the thoracic organs but
also with constant irritation of the autonomic nervous
system, the clinical manifestation of which are symp-
toms of autonomic imbalance [1, 2, 3, 4, 5, 6, 7, 8, 9].

The aim of the study.

Determination of the effect of a complex of physi-
cal rehabilitation exercises on the dynamics of individual
indicators of the autonomic nervous and cardiorespira-
tory systems function of adolescents with scoliosis aged
15-17 years.

Object and research methods.

The study was conducted based on the Oleksiyevo-
Druzhkiv general educational sanatorium-boarding
school of the I-1ll degrees Ne 13 for children with scolio-
sis, Donetsk Regional Council.

The complex of physical rehabilitation exercises de-
veloped by us to restore the functional characteristics
of the body of children with spinal defects was imple-
mented in 44 children aged 15-17 years. In the basis of
the study, the effect of a complex of physical rehabilita-
tion exercises on the indicators of the physical perfor-
mance of the studied children was determined based on
the analysis of myocardial oxygen demand, Kerdo index,
endurance coefficient, Robinson index, maximum stroke
volume, minute blood volume, average blood pressure.
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Table — The physical exercises influence on the dynamics of the results
of the physical performance test in children with scoliosis aged 15-17 years

e Units of After research Before research
measurement| Boys (n=23) | Girls (n=21) P Boys (n=23) | Girls (n=11) P P, P,
rest ml/min/m? 7,27+1,35 8,34+1,23 >0,05| 10,75+1,12 | 10,72+1,43 | >0,05 | >0,05 | >0,05
Myocardial load ml/min/m? | 10,87+1,10 10,90+1,06 |>0,05| 26,31+1,41 | 24,41+1,28 |>0,05|<0,01 | <0,01
;:,‘,’,gae,:, 1rest | ml/min/m? | 9,45+1,30 | 10,01+1,35 |>0,05| 11,62+1,43 | 13,18+1,47 |>0,05 |>0,05|>0,05
2 rest ml/min/m? | 10,15+2,57 9,75+1,50 >0,05| 14,46+1,57 | 15,04+1,34 | >0,05 | >0,05 | <0,05
rest s.u. 15,23+1,15 27,55+3,02 |<0,01| 25,04+2,05 | 26,19+1,63 |>0,05|<0,01 |>0,05
Kerdo load s.u. 10,37£1,87 | 19,02£¢1,52 [<0,01| 66,35¢2,32 | 65,09+1,92 |>0,05|<0,01 | <0,01
index 1rest s.u. 20,1242,10 | 25,12+#2,75 |>0,05| 39,82+3,96 | 38,82+3,47 |>0,05|<0,01 |<0,01
2 rest s.u. 20,23+2,01 23,42+1,85 |>0,05| 46,46+2,58 | 51,73+1,88 |>0,05|<0,01|<0,01
rest s.u. 5,15+0,42 4,42+0,45 >0,05| 4,05+0,40 | 3,35+0,33 |>0,05|>0,05|>0,05
Endurance load s.u. 12,75#1,93 | 10,02#1,35 |>0,05| 16,31+1,87 | 13,27+1,21 |>0,05 | >0,05 | >0,05
coefficient 1rest s.u. 8,24+0,52 | 7,53%0,42 [>0,05| 5,20%0,29 | 5,46+0,25 |>0,05|<0,01 |<0,01
2 rest s.u. 7,85%0,50 7,79+0,40 >0,05| 7,05+0,53 7,26+0,45 |>0,05|>0,05|>0,05
rest s.u. 98,17+1,72 | 120,42+3,50 |<0,01| 97,00+2,15 | 97,64+3,42 |>0,05|>0,05|<0,01
Robinson load s.u. 170,46+2,25| 152,37+4,20 |<0,01 |235,38+13,37|220,36+3,24|>0,05|<0,01 | <0,01
index lrest s.u. 152,52+10,5| 131,52+3,52 |>0,05]| 104,85+2,17 |118,09+1,54|<0,01 | <0,01 | <0,01
2 rest s.u. 147,36%4,12 142+4,08 >0,05 | 126,23+2,25 | 141,36+2,81|<0,01 | <0,01 | >0,05
rest ml/unit 45,23+1,98 42,52+2,20 |>0,05| 51,23+2,86 | 60,45+3,32 |<0,05|>0,05|<0,01
bmgsi:::::(e load ml/unit 52,92+2,80 50,20+2,42 |>0,05| 22,38+1,80 | 34,91+2,28 |<0,01 |<0,01 |<0,01
volume (ml) 1 rest mi/unit | 48,7242,52 | 47,92+2,64 |>0,05| 44,08+2,39 | 49,27+2,53 |>0,05 |>0,05 |>0,05
2 rest ml/unit 46,15+1,25 46,25+1,52 |>0,05| 40,08+1,78 | 45,64+2,76 |>0,05 | <0,05 |>0,05
rest |/min 3,25%0,25 3,78+0,34 >0,05| 2,52+0,23 2,58+0,26 |>0,05|<0,05|<0,05
Minute volume load |/min 4,17+0,38 3,9840,28 >0,05| 5,22+0,48 4,81+0,16 |>0,05|>0,05|<0,05
ci",ﬁﬂ.’;’{;ﬁn 1 rest I/min 4,05+0,20 | 3,80%0,40 |[>0,05| 2,56+0,19 | 3,21+0,43 |>0,05|<0,01 |>0,05
2 rest |/min 4,00+0,27 3,72+0,25 >0,05| 3,59+0,18 3,60+0,18 |>0,05|>0,05|>0,05
rest mm Hg 85,4616,32 93,20+3,52 |>0,05| 82,08+4,22 | 80,64+3,12 |>0,05|>0,05|<0,05
Average blood | l0ad mmHg | 98,925,330 | 102,04t4,55 |>0,05| 82,08+4,03 | 82,36%4,33 |>0,05 | <0,05 |<0,01
pressure 1rest mm Hg 87,83+3,27 | 86,72+3,72 |>0,05| 80,54+3,72 | 79,44+4,79 |>0,05 | >0,05 |>0,05
2 rest mm Hg 86,23+4,95 85,42+2,15 |[>0,05| 78,08+4,70 | 77,55£3,69 |>0,05|>0,05 |>0,05

Notes: P — degree of reliability of development between boys and girls in groups before and after rehabilitation measures. P'- the degree of
difference between boys after rehabilitation compared to boys before rehabilitation. P?- the degree of difference between girls after rehabilitation

compared to girls before rehabilitation measures.

The work was carried out following the provisions of
the Council of Europe Convention «On the Protection of
Human Rights and Dignity in the Aspect of Biomedicine»
(1997), «Ethical Principles of Medical Scientific Research
Involving Human Subjects» adopted by the 52nd Assem-
bly of the World Medical Association (2000), «General
declaration on bioethics and human rights», adopted
by the resolution of the UNESCO General Conference
(2005), the principles of the Helsinki Declaration (1964)
and in compliance with the current regulatory require-
ments of Ukraine.

At the beginning of the study, the parents of all chil-
dren gave informed written consent to examining their
children and using the obtained data in scientific work.

The statistical processing of the obtained results
was carried out according to the well-known methods
of variable statistics with the determination of average
values (M) and standard error of the arithmetic mean
value (xm); the reliability of data for independent sam-

ples was calculated according to the Student t-criterion.
The difference was considered significant at p<0.05.

Research results and their discussion.

The analysis of the dynamics of myocardial oxygen
demand according to the physical performance test
in children aged 15-17 years showed that the oxygen
demand both at rest and under standard load, as well
as during the first and second rest, was the same both
among practically healthy children and in boys and girls
with scoliosis (p>0.05; table).

During exercise, myocardial oxygen demand in-
creased sharply and equally in girls and boys aged 15-17
without significant gender differences (p>0.05).

There was no gender difference in the value of
Kerdo’s index in the group of adolescents with scolio-
sis aged 15-17. However, when comparing observation
groups, attention is immediately drawn to the several-
fold excess of the Kerdo index in the group of patients
with scoliosis (p<0.05) before performing a set of physi-
cal exercises, and this pattern is typical for girls (26.19+1,
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63 vs 14.15+0.80), as well as for boys (25.04+2.05 vs
16.2241.40; p<0.05).

During loading, the same trend in the distribution
of the Kerdo index remains: a significant excess of the
index in the group of girls and boys aged 15-17 years
with scoliosis; the observed regularity is preserved both
during the first and during the second rest.

Thus, scoliosis at the age of 15-17 years is associ-
ated with significant activation of the sympathoadrenal
system of the body. Carrying out a complex of physical
exercises had a positive effect on the activity of the sym-
pathetic part of the autonomic nervous system.

Determining the degree of training of the cardiovas-
cular system based on the calculation of the endurance
coefficient made it possible to establish that the cor-
responding coefficient did not differ statistically signifi-
cantly among those in a state of rest (p>0.05). On the
other hand, during loading in the group of adolescents
with scoliosis, the index of boys exceeded the value of
girls (16.31+1.87 ml in boys and 13.27+1.21 ml in girls;
p<0.05). The same regularity was observed during the
first and second rest, and similar dynamics were pre-
served even after the program of a complex of physical
exercises.

The analysis of the systolic work of the heart accord-
ing to the Robinson index proved that there is no gender
difference among adolescents at rest (97.00£2.15 s.u.
and 97.64+3.42 s.u., respectively), and the indicators of
the index are statically significant exceed the values of
practically healthy children. It may indicate the exhaus-
tion of compensatory mechanisms and the progression
of the underlying disease, which reaches its maximum
development precisely in this age period.

Carrying out a complex of physical rehabilitation
exercises proved to have a positive effect on the car-
diovascular system’s functional capacity, manifested in
a decrease in the Robinson index both during rest and
during exercise and rest.

During the load, the Robinson index increased, and
the indicator was statistically significantly higher in the
control group in both teenage girls (275.00+8.53 s.u.)
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and boys (272.531£10.90 s.u.). The same pattern was
found during both the first and the second rest.

The highest maximum stroke volume of blood at rest
was found in adolescent girls with scoliosis (60.45+3.32
ml). Moreover, this indicator statistically significantly
exceeded the corresponding value in boys with scolio-
sis (51.231£2.86 ml; p<0.05). During exercise, there was
a decrease in the maximum stroke volume of blood in
the group of adolescents with scoliosis. However, the
experimental group recorded the lowest values among
boys (22.38+1.80 ml). The lowest indicators of maxi-
mum stroke volume during exercise and the first and
second rest periods were recorded in boys with scoliosis
(44.08+2.39 ml and 40.08+1.78 ml, respectively).

The physical activity led to an increase in minute
blood volume in 15-17-year-old children with scoliosis,
while the lowest values were observed in girls with sco-
liosis (2.58+0.26 |/min).

As in childhood, the lowest average blood pressure
was found in adolescent girls with scoliosis. This indica-
tor was statistically significantly different from the cor-
responding value of boys with scoliosis (p<0.05). The
same regularity was observed during loading and the
first and second rest.

Conclusions.

Adolescents with scoliosis aged 15-17 years have de-
veloped cardiorespiratory and vegetative systems disor-
ders. According to some parameters, more significant
changes are found in male adolescents. It may be due
to delayed puberty in boys compared to girls. The pro-
posed complex of rehabilitation exercises has a positive
effect on the tendency to improve the indicators of the
function of the autonomic, nervous (Kerdo index, etc.)
and cardiorespiratory (maximum stroke volume, the
minute volume of blood circulation, etc.) systems.

Prospects for further research.

The main scientific propositions obtained in this ar-
ticle are the basis for the following research stage aimed
at studying the influence of rehabilitation measures on
the dynamics of changes in additional parameters of the
functioning of the cardiorespiratory and vascular sys-
tems in children with scoliosis.
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BMN/MB KOMMNJEKCY PEABII'IITALI,IIZHM.)_( ®I3U4HUX BIPAB HA IMHAMIKY
OKPEMMUX NMOKA3HWKIB ®YHKLIII BETETATUBHOI HEPBOBOI TA
KAPAIOPECMIPATOPHOI CUCTEM NIANITKIB BIKOM 15-17 POKIB 31 CKO/11030M

1MlepKaBHUII BULWKMIA HaBYaNbHUI 3aKNag, «[LoH6aCbKUi1 AepXaBHUI NnegaroriyHUii yHisepcureT»
(M. CnoB’AiHCBK, YKpaiHa)
21HINPOBCbKUI AepXaBHUII MeguuHUii yHiBepcutet (M. AHinpo, YKpaiHa)
v.v.dichko@ukr.net

Cmamms npuceaYeHa 8UBYEHHIO 8I1/1UBY KOMIIAEKCy peabinimayiliHux gizuyHUX 8npas Ha OUHAMIKY OKpemux
MOKA3HUKI8 hyHKYiT secemamusHoi Hepsosoi ma KapdiopecnipamopHoi cucmemu nidnimkie sikom 15-17 pokie 3i
CKosio30M. B pe3ysnbmami 00cnioneHHa 8CMaHo81eHo, W0 y nidaimkie 3i ckoniozom y 8iui 15-17 pokis, KommnaeKkc
izuuHux enpae 30ilicHIOE no3umusHuUll 8rau8 HA yHKUIOHY8AHHA KapdiopecnipamopHoi i cyOuHHOI cucmem
Op2aHi3mMy npome 3 MeHWo [HMeHCUBHICMIo. XapakmepHot B8iOMIHHICMIO € «CMUPAHHA» 8iOMIHHOCcMel Mix
pO3r100inamu NoKasHUKie hyHKUIOHy8aHHA KapdiopecnipamopHoi i cyOuHHoi cucmem y disuam i xnonuis-nionimekis.
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IHwor ocobnusicmio € 3MeHWEeHHA 8nausy i3u4HUX MpeHysaHb HA MOKA3HUKU pobomu cepyeso-cyOuHHOI i
OuxanbHoI cucmem, wo mMoxce ceiduumu rpo HeobxiOHicmb paHHbOI diaeHOCMUKU cKonio3y y dimeli i nposedeHHA

KoMIineKcy gizudyHux enpas y binbw paHHLOMY 8ilyi.

Knw4oei cnosa: nidnimku 15-17 pokKis, ckonios, gizu4Ha mepanid, peabinimayiliHi hisuvHi enpasu, koegivyieHm

sumpusasnocmi.

38’A30K nyb6aikauii 3 nnaHOBMMM HAyKOBO-goCNig-
HUMK poboTamu.

PoboTy BMKOHAHO B MeXKax gucepTaLliiHoi poboTu
BignosigHo o nnaHy ABH3 «AA4MY». JocnigXKeHHs €
¢dparmeHTom HIP «BMBYEHHs afanTauiiHUX peakuii
opraHisamy, wo GopmyoTbCa Nig, BNMBOM Pi3HOMaHIT-
HUX daKTopiB NpMpoamn Ta cycninbcTea», Ne gepaBHOI
peecTpauii 0115U003314.

Bctyn.

CKonioTMyHa xBopoba Npu3BOAUTL A0 PaHHbLOI iH-
BaNiAHOCTI i CKOPOUYEHHA TPMBANOCTI XKUTTA. 33 AAHUMMU
MeANKO-COLLia/IbHUX eKCMepPTHUX KoMicin go 12% xBo-
pUX Ha CKoNio3 A0 28 POKiB CTAlOTb iHBaNiAaMN. Y CTPYK-
Typi iHBaNiAHOCTI 3@ CKO/iO3y NepeBaXkatoTb AiTU Y BiLi
12-17 pokis (28,4%) Ta ocobm paHHbLOTO NPaLLe34aTHOTO
BiKy Big 18 no 39 pokis (36,7%); yacTiwe cTpark4atoTb
XBOPpI KiHOYOi cTaTi (63,8%) 3 aedopmauiamu rpyaHoro
Bigainy xpebra (62,7%) (1, 2,3,4,5,6,7, 8, 9].

Benunka KinbKicTb XBOPMX, BUCOKA COLia/IbHa 3HAUM-
MiCTb, CKNagHa gedopmal,is i BiACYTHICTb EANHOT TOUKM
30py WoA0 BUO6OPY ONTMMA/IbHOI /liKYBa/IbHOI TAKTUKK,
a TaKOX HEe33aZl0BOJIEHICTb pe3y/ibTaTaMW NiKyBaHHA
[OAHOI NaToAorii CBiAYaTb NPO aKTyaNbHICTb AAHOI Npo-
6nemn [1,2,3,4,5,6,7,8,9].

MonepeayKeHHA NpOrpecyBaHHA CKONMiO3y Yy pAitei
B nepiog, He3aBepLeHOro PocTy € CKAALHWM LLOAO
po3B’A3yBaHb 3aBAAHHAM. B gaHuMIi Yac y nNpakTUYHMX
¢daxiBLiB Ta y HAYKOBLiB BiACYTHA €AMHA TOUYKA 30pY Ha
NiIKyBaHHA JAHOI Tpynu NaLieHTiB. 3aCTOCOBYBaHi MeTo-
OV He OAHO3HAYHO PO3LHIOITLCA PI3HMMM aBTOpPaMm
i YacTo patoTb He3a4oBINbHI pe3ynbTaTh. JocArHyTi 3a
nepioa, KypcoBOro NiKyBaHHA pe3ynbTaTh, iHOAI, MOBHiC-
TIO BTPaAYaloTbCA, TaK AK BMKOHYKOTbCA 3 MepepuBamm
NiKyBaHHA 4epe3 BiACYTHICTb B3aEMO3B’A3KY MiX eTa-
namu BigHoOBAEHHA QYHKLUi Ta cTabinisauii LocArHyTMX
pesynvrartie [1, 2, 3,4,5,6, 7, 8, 9].

3rilHO 3 cy4acHMMM nornagamu Ha crabinisauito
npougecy, HeobxiaHa CNAaAKOEMHICTb MiXK eTanamu. [ns
AiTel 3i CKONio30M BiAHOBHI 3axo4M MOBWHHI TpMBaTH
[0 3aBepLUeHHA PocTy, TO6TO 40 nepiogy 3aKpUTTA KicT-
KOBWX pocToBUX 30H [1, 2, 3,4,5,6, 7, 8, 9].

MopyLeHHs NpocTopoBoi KoHOIrypauii xpebTa Bege
00 3HaYHUX QYHKLIOHANbHUX, @ 3rOA0M i CTPYKTYPHMUX
3MiH Yy AiANbHOCTI CcepueBO-CYAMHHOI i pecnipaTopHOi
cuctem opradismy. lNopyweHHA AianbHOCTI cepueso-
CYAMHHOI i pecnipaTopHOi cuUcTem MNPWU CKONOTUYHIN
aedopmauii xpebTta nos’A3aHe He TiNbKKU i He CTiNbKK
6e3nocepeHbO 3MILLEHHAM YW CTUCHEHHAM OpPraHiB
rpyAHOI KNiTKK, ane 1 NOCTINHMM NoApa3HeHHAM 3aKiH-
YeHb BereTaTMBHOI HEPBOBOI CUCTEMMU, KNIHIYHOKO MaHi-
decTalieto KOTpUX € CUMNTOMU BeretTaTMBHOro Aucba-
naucy [1,2,3,4,5,6,7,8,9].

Merta gocnigKeHHs.

Bu3HauyeHHA BNMBY KOMMJIEKCY peabinitauitHmx i-
3MYHMX BMNPaB Ha AMHAMIKY OKPeMUX NMOKa3HUKIB QyHK-
Lii BereTaTMUBHOi HEPBOBOI Ta KapAiopecnipaTopHOi cuc-
Tem NigniTKie 3i ckoniosom 15-17 pokis.

06’eKT i meTOoAM pocnigXKeHHS.

JocnigxkeHHa nposoaunoca Ha 6a3i Onekcieso-
L pYy*KKiBCbKOI 3ara/IbHOOCBITHbOI CAHATOPHOI LUKO/IN-iH-
TepHary I-lll ctyneHis N2 13 ans gitei, XBOPUX Ha CKOJi-
03, [loHeLbKOT 061acHOT paau.

Po3pobneHnin Hamu Komnaekc ¢isnyHux peabini-
TaUiMHMX BNpaB ANsa BiAHOBAEHHA JYHKLiOHANbHUX
XapaKTEPUCTUK OpraHiamy aitein, 3 aedektamu xpebTa,
6yB peanizoBaHuii B rpyni 44 giteli Bikom 15-17 pokis. B
OCHOBI JOCNIAXKEHHA BUKOPUCTAHWUI BNNB KOMMIEKCY
peabinitayiiHux GisMyHUX BNpaB Ha MNOKa3HUKK i3ny-
HOT Npaue3aaTHOCTI 4OCNIAXKYBAHUX AiTel, BU3HaYanacs
Ha nigcTasi aHanisy noTpebu miokapay B KUCHI, iHAeKcy
Kepao, KoedilieHTy BUTpMBAAOCTI, iHAeKcy PobiHcoHa,
MaKCMMaNbHOro yaapHoro ob’emy KpoBi, XBUIMHHOIO
06’emy KpoBi, cepesHbOro apTepiabHOro TUCKY.

PoboTy BMKOHYBasM 3riAHO 3 MOJIOKEHHAMWU KOH-
BeHLii Pagn €Esponun «lpo 3axncT npas Ta rigHoOCTI Ato-
OVHM B acnekTi biomeanumHmn» (1997), «ETUMHMX NPUH-
LMMiB MeAUYHUX HAYKOBUX AOCAIAMKEHD i3 3a/y4YeHHAM
NIOACbKUX  Cyb’eKTiB» NpuMHATUX 52-t0 Acambneeto
BcecBiTHbOI MeauuHoi Acouiauii (2000), «3aranbHoi
Aeknapauii npo 6ioeTuKy Ta npaBa NOAUHUY, NPUNAHA-
TOi pesontouieto leHepanbHOi KoHdepeHuii KOHECKO
(2005), npuHUMnamu fenbciHcbKoi Aeknapadii (1964) Ta
3 JOTPUMAHHAM YNHHUX HOPMATUBHUX BUMOT YKpaiHu.

Ha nouatky gocnigskeHHa 6aTbKu BCiX AiTel ganm
iHbopMmoBaHy NMCbMOBY 3rofly Ha nposegeHHA obcTe-
YKEHHSA iX AiTeN | BUKOPUCTAHHSA oAepKaHMX JaHUX B Ha-
YKOBIl po6orTi.

CTaTUCTMYHY 0BPOBKY OTPUMaHUX Pe3ynbTaTiB Npo-
BOAMAW 33 3ara/ibHOBIAOMMMM MeToAamu Bapiabenb-
HOT CTaTUCTUKM 3 BU3HAYEHHAM cepeaHix BennunH (M)
i CTaHAAPTHOI MOMWUAKK cepeaHboi apuPMeTUYHOI Be-
NMuMHK (+m), OOCTOBIPHICTb AaHWMX ONA HEe3aNeXKHUX
BUBIpOK po3paxyBaTtu 3a t-KpuTepiem Student. PisHuuto
BBaanu gocrosipHoto 3a p<0,05.

Pe3ynbTatu gocnigyeHHs 1a ix 06roBopeHHs.

AHani3s gMHamikm noTpebu miokapaa y KUCHI 3a Tec-
ToM i3MYHOI Npaue3aaTHoOCTI y aiTel Bikom 15-17 pokis
3acBiaYMB, WO noTpeba B KMCHI AK y CTaHi CNOKO, TaK
i 33 CTaHOAPTHOIO HaBaHTAXEHHA, @ TaKOXK Ha nepLlo-
My i Apyromy BiAnoYMHKY 6yna o4HAKOBOMW fK cepep,
NPaKTUYHO 340POBUX AiTEN, TaK i y XJIONYMKIB i giBYaT 3i
cKkoniozom (p>0,05; Tabn.).

Mpwn HaBaHTaxKeHHi NnoTpeba MioKapay B KMCHI pi3Kko
i O4HaKOBO 3pOoCTana fK y AiBYaT, TaK M y X/JOMYUKIB
15-17 pokis 6e3 cyTTeBOI reHAepHOI pisHMLi (p>0,05).

[eHAepHOI Pi3HULL Y 3HAYEHHI iIHAeKcy Kepao B rpyni
nigniTkie 3i ckoniozom Bikom 15-17 pokiB BUABNEHO He
6yno. MpoTe, NpM NOPIBHAHHI MiXK rpynamm crnocTepe-
YKEeHHA ogpasy 3BepTae Ha cebe yBary AekKinbka pasose
nepeBuLLEHHA 3HAYEHHA iHAeKcy Kepao B rpyni XBopmx
3i ckonioszom (p<0,05) Ao NpoBeAeHHA Komnaekcy o¢i-
3MYHWUX BMpPaB, NPUYOMY AaHa 3aKOHOMIPHICTb Xapak-
TepHa Ak gna aisyart (26,19+1,63 npoTn 14,15+0,80), Tak
i ana xnonuis (25,04+2,05 npotn 16,22+1,40; p<0,05).
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Tabnauuysa — Bnaue ¢isMuHUX BNpaB Ha AMHAMIKY pe3yabTaTis
no tecty $pisnyHoOiI Npaue3aaTHoOCTI y aiteit i3 ckoniozom B Biui 15-17 pokis

X Micnha pocnigeHHA [0 pocnigKeHHA
MokasHMKK OAMHMU'I Xnonunku [OisyaTKka XNnonunku [OisyaTka
SAmRY (n=23) (n=21) P (n=23) (n=11) PR h
CroKiu ml/min/m? 7,27+1,35 8,34+1,23 >0,05| 10,75+1,12 | 10,72+1,43 |>0,05 | >0,05 | >0,05
n‘orpeGa HaBaHTaxeHHA| ml/min/m? | 10,87+1,10 10,90+1,06 |>0,05| 26,31+1,41 | 24,41+1,28 |>0,05|<0,01 | <0,01
M,'BOKK:&T 1BignounHok | ml/min/m? | 9,45+1,30 | 10,01#1,35 |>0,05| 11,62+1,43 | 13,18+1,47 |>0,05|>0,05|>0,05
2 BignounHok | ml/min/m? | 10,15+2,57 9,75+1,50 >0,05| 14,46+1,57 | 15,04+1,34 | >0,05 | >0,05 | <0,05
CMOKiMl s.u. 15,23+1,15 27,55+3,02 |<0,01| 25,04+2,05 | 26,19+1,63 |>0,05 | <0,01|>0,05
IHpeKe HaBaHTaXeHHA S.u. 10,37+1,87 19,02+1,52 |<0,01| 66,35%+2,32 | 65,09+1,92 | >0,05 | <0,01|<0,01
Kepao | 1 signoumnox s.u. 20,12+2,10 | 25,12+2,75 |>0,05| 39,82+3,96 | 38,82+3,47 |>0,05|<0,01 | <0,01
2 BiANOYMHOK s.u. 20,23+2,01 23,42+1,85 |>0,05| 46,46+2,58 | 51,73+1,88 |>0,05|<0,01 | <0,01
CMOKil s.u. 5,15+0,42 4,42+0,45 >0,05| 4,05+0,40 3,35+0,33 |>0,05|>0,05|>0,05
Koediujent |HaBaHTaXeHHA s.u. 12,75+1,93 10,02+1,35 |>0,05| 16,31+1,87 | 13,27+1,21 |>0,05 | >0,05|>0,05
BUTPUBANOCTI| 1 gjanounHoK s.u. 8,24+0,52 7,53%+0,42 >0,05| 5,20+0,29 5,46+0,25 |>0,05(<0,01|<0,01
2 BiANOYNHOK s.u. 7,85+0,50 7,79%0,40 >0,05| 7,05+0,53 7,26+0,45 |>0,05|>0,05|>0,05
CMNoKi s.u. 98,17+1,72 | 120,42+3,50 |<0,01| 97,00+2,15 | 97,64+3,42 |>0,05|>0,05|<0,01
IHpeKc HaBaHTaXKeHHA s.u. 170,46+2,25| 152,37+4,20 |<0,01 |[235,38+13,37(220,36%3,24|>0,05 | <0,01 | <0,01
PobiHcona 1 BiANOYMHOK s.u. 152,52+10,5| 131,52+3,52 |>0,05|104,85+2,17 |118,09+1,54|<0,01 | <0,01 | <0,01
2 BiANOYNHOK s.u. 147,36%4,12 142+4,08 >0,05 | 126,23+2,25 | 141,36+2,81 | <0,01 | <0,01 | >0,05
Maxcu- CMNoKiW ml/unit 45,23+1,98 42,52+2,20 |>0,05| 51,23+2,86 | 60,45+3,32 |<0,05 |>0,05|<0,01
Ma"b"“}? HaBaHTaXKeHHA ml/unit 52,92+2,80 | 50,20+2,42 |>0,05| 22,38+1,80 | 34,91+2,28 |<0,01 |<0,01 | <0,01
o;@?\,.p:::ﬁ 1signounHok | ml/unit | 48,7242,52 | 47,92+2,64 |>0,05| 44,08+2,39 | 49,27+2,53 |>0,05 |>0,05 | >0,05
(mn) 2 BiANOYNHOK ml/unit 46,15+1,25 46,25+1,52 |>0,05| 40,08+1,78 | 45,64+2,76 |>0,05 | <0,05|>0,05
CMOKiW |/min 3,2540,25 3,78+0,34 >0,05| 2,52+0,23 2,58+0,26 |>0,05 |<0,05|<0,05
XBW“;'HH"V' HaBaHTaXKeHHA I/min 4,17+0,38 3,98+0,28 >0,05| 5,22+0,48 4,81+0,16 |>0,05 |>0,05 | <0,05
Kpgfof,'gi,y 1 BigNoOYMHOK I/min 4,05+0,20 3,80+0,40 >0,05| 2,56%0,19 3,21+0,43 |>0,05|<0,01 | >0,05
2 BigNOYNHOK |/min 4,00+0,27 3,72+0,25 >0,05| 3,59+0,18 3,60+0,18 |>0,05|>0,05|>0,05
CMOKiM mm Hg 85,46+6,32 | 93,20+3,52 |>0,05| 82,08+4,22 | 80,64+3,12 |>0,05 |>0,05|<0,05
Cepeguiﬁ HaBaHTaXeHHAa|  mm Hg 98,92+5,30 | 102,04+4,55 |>0,05| 82,08+4,03 | 82,36%4,33 |>0,05 | <0,05 | <0,01
as:,;”::g:- 18ignounHok | mm Hg 87,83+3,27 | 86,7243,72 |>0,05| 80,54+3,72 | 79,44+4,79 |>0,05 | >0,05 | >0,05
2 BiANOYNHOK mm Hg 86,23+4,95 85,42+2,15 |[>0,05| 78,08+4,70 | 77,55+3,69 |>0,05|>0,05|>0,05

MpumiTkK: P — CTyNiHb AOCTOBIPHOCTI PO3BUTKY Mi3K X/10NUYMKaMM | AiBY4aTKamu B rpynax Ao i nicns nposeaeHnx peabinitauiiHmx saxoais. P! —
CTYNiHb BIAMIHHOCTI MiX X10nNYMKamu nicns nposeaeHoi peabinitalii B NOPIBHAHHI 3 X/IONYMKaMKM [0 NPOBEAEHHA peabiniTauiiHUX 3axoais.
P2 — CTyniHb BiAMIHHOCTI Mi3K AiBY4aTKaMK nicna NnposeaeHoi peabinitalii B NOPiBHAHHI 3 AiBY4aTKamMu [0 NpoBeAeHHA peabinitauiiH1xX 3axosis.

Mpv HaBaHTaXKeHHi 36epiraeTbcA Taka cama TeHAEeH-
LiA B po3nogaini nokasHMKa iHAeKcy Kepao: 3Ha4vHe ne-
PEBULLEHHA IHAEKCY B Fpyni AiBYATOK i X/IOMNYMKIB BIKOM
15-17 pokiB 3i CKONio30M, BMAB/AEHA 3aKOHOMIPHICTb
36epiraetbca i nig yac nepworo, i Nig Yac gpyroro Bia-
NMOYMHKIB.

TakMm 4YMHOM, cKonios y Biui 15-17 pokis acou,ito-
€TbCA i3 3HAYHOKO AKTMBALIEID CMMMATO-afpPEHAN0BOI
cucTemu opraHismy. MpoBeseHHA Komnnekcy GisnyHmx
BMpaB NO3UTUBHO BM/NBANO HAa AKTUBHICTb CMMMATUY-
HOi YaCTMHW BereTaTMBHOI HEPBOBOI CUCTEMMU.

BW3Ha4YeHHA CTyneHi TPEHOBAHOCTI CepLeBO-Cy-
OVHHOI CMCTEMM Ha NiacTaBi BUpaxyBaHHA KoedilieHTy
BUTPWBA/IOCTI [03BOAMAO BCTAHOBUTW, WO BiAMNOBIA-
HUM KoediliEHT CTaTUCTUYHO 3HAYMMO He Bifpi3HABCA
cepea y cTaHi cnokoto (p>0,05). HaTomicTb npw HaBaH-
TaXXEeHHi B rpyni NigniTKiB 3i CKOMO30M iHAEKC X/10NYu-
KiB mepeBulLyBaB 3Ha4yeHHA y AisyaT (16,31+1,87 mn.
y xnonumkis i 13,27+1,21 ma. y aisyatok; p<0,05). Taka
K 3aKOHOMIpPHICTb cnocTepiranaca i nig yac nepworo i

OpYroro BiZNMOYMHKY, @ aHaNoriyHa AMHamika 3b6epira-
Nack i TaKOX MicnAa NpoBefeHHA NPOrpaMmn KoOMMaekcy
®i3nMyHMX BNpas.

AHanis cucTtoniyHoi poboTn cepua 3a iHAEKCOM
PobiHCcOHa 3acBiguMB, WO Yy CTaHi CMOKOKW reHaep-
HOI pi3HULi cepepn nigniTkie Hemae (97,00+2,15 y.o. i
97,64+3,42 y.0., BiANOBIAHO) i MOKAa3HUKM iHAEKCY CTa-
TUYHO 3HAYMMO MEPEBULLYHOTb 3HAYEHHA MPAKTUYHO
300poBUX AiTei. Lle morke CBIifUMTM AIK NPO BUCHaXe-
HICTb KOMMEHCATOPHUX MeXaHi3miB, Tak i Npo nporpe-
CYBaHHA OCHOBHOIO 3aXBOPIOBAHHA, KOTpe CArae CBOro
MaKCMMa/IbHOTrO PO3BUTKY CaMe B LLei BiIKOBWIA Nepios.

MpoBeaeHHA KOMNAEKCYy peabinitauinHux GisnyHmx
BNpaB 3acBig4MAN NPO NO3UTUBHUI BMNAUB HA DYHKL-
OHa/NIbHY MOXNMBICTb CEpPLLEBO-CYANHHOI CUCTEMM, LLO
NPOSBUIOCA Y 3MEHLUEHHI iHAeKcy POBiHCOHa AK Mig Yac
CMOKOI0, TaK i NPY HaBaHTAXKEHHI i BigNOYMHKaX.

3a HaBaHTaXeHHsA iHAeKc PobiHcoHa 3pocTas, npu-
YOMY CTATUCTUYHO 3HAYMMO BULLMM MOKA3HWK OyB B
KOHTPOAbHIM rpyni fK y aiByat-nignitkis (275,00+8,53
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y.0.), TaK i xnonuis (272,53+10,90 y.o.). Taka cama 3a-
KOHOMIpPHICTb BMABAEHA AK NiA Yac nepworo, Tak i nig,
Yyac Apyroro BiAMOYMHKY.

HaliBULWMIA MaKCMManbHUIA yaapHUIA 06’em KpoBi
Yy CNOKOi BWUABMEHMUI Yy AiBYaT-MNIgNITKIB 3i CKOMio30M
(60,4543,32 mn). Mpuyomy AaHWIA NOKA3HWUK CTaTUC-
TUYHO 3HAYMMO MNEpPEBULLYBAB BiANOBIAHE 3HAYEHHA Y
X/lonyumkie 3i ckoniozom (51,23+2,86 mn; p<0,05). Mpwm
HaBaHTaXKeHHI BiAOYyBanocA 3HUMKEHHS MAaKCMMaNbHOToO
yAapHoro o6’emy Kposi y rpyni NianiTkie 3i ckoniosom,
npoTe, HaMHUXKYi 3HaYeHHs 3adikcoBaHi came B AoCNiA-
Hil rpyni cepeg xnonuis (22,38+1,80 mn). HaliHMxKui
NMOKa3HWKN MaKCMMaNbHOro yaapHoro ob’emy siK nig,
Yac HaBaHTAXXeHHA, TaK i B Mmepiog nepworo i gpyro-
ro BiAMNOYMHKY 3adikcoBaHi y X/10NYMKIB 3i CKONio30m
(44,08+2,39 mn i 40,08+1,78 mn, BianosiaHo).

@di3MyHe HaBaHTaXKeHHA MPU3BOAWMIO [0 3pOC-
TaHHA XBUAWHHOIO 06’emy KpOBi y AiTei 3i cKoniozom
15-17-niTHbOrO BiKY, NPU LbOMY HAMHMKYI NMOKA3HUKM
crnocTepiranuca y aisyar 3i ckosiiosom (2,58+0,26 n/xs).

AK | B gMTAYOMY BiLLi HAMHMXKUYMM cepeaHin apTe-
piaNbHWUI TUCK BUABMEHUI Y AiBYaT-NIAITKIB 3i CKOAi-
030M, NPUYOMY AAHWUI MOKA3HUK CTAaTUCTUYHO 3HAYM-
MO BiZpi3HABCA Bif, BiANOBIAHOIO 3HAYEHHA XNOMLB 3i

ckoniosom (p<0,05). LA » 3akoHOMipHicTb 36epiranacs
i NpW HaBaHTaXKeHHI, i Nig yac nepworo i Apyroro Big-
MOYMHKY.

BucHoOBKM.

Y nigniTkiB i3 ckoniosom Bikom 15-17 pokis chop-
MOBaHi MOpPYLEeHHA KapaiopecnipaTopHOi i BeretaTus-
HOI cucTem. 3a AeaKMMM napameTpamu Binblli 3miHK
BCTAHOB/IEHI Yy NiNITKIB 40N0BIYOi cTaTi. OCTaHHE MOXKe
6yT 3ymoB/eHe BigTepMiHOBaHMM Mepiofom cTaTeBo-
ro A03piBaHHA Y XJIONYMKIB Y MOPiIBHAHHI 3 AiBY4aTKaMM.
3anponoHoBaHUIt Komnaekc peabinitauiliHux Bnpas no-
3UTUBHO BM/IMBAE Ha TEHAEHLIO 0340POB/IEHHA MOKa3-
HUKiB OYHKUII BeretaTMBHoi, HepBoBoOI (iHAeKc Kepao,
Ta iH.) Ta KapgiopecnipaTopHOi (MakcMManbHU yaap-
HUI 06’eM KPOBI, XBUIMHHUIA 06’eM KpoBoObiry Ta iH.)
CUCTEM.

MepcnekTMBKM NOAANBLUNX AOCNIAMKEHb.

OCHOBHi HayKOBi MONOXEHHA, OTPMMAaHI B Lii CTaTTi,
€ OCHOBO /1A HACTYNMHOro eTany AOCAIAXKEHHA, cnpA-
MOBAHWX Ha BUBYEHHSA BNANBY peabiniTauiMHuX 3axo4is
Ha AMHAMIKy 3MiH 004aTKOBMX NapameTpiB GyHKLiOHY-
BaHHSA KapAiopecnipaTopHOi i CyAMHHOI cuctem y aitei
3i cKoniosom.
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BM/INB KOMMJIEKCY PEABIIITALIAHUX ®I3UYHUX BMPAB HA UHAMIKY OKPEMWX MOKA3HUKIB GYHKLIT
BEFETATUBHOI HEPBOBOI TA KAPLIOPECMIPATOPHOT CACTEM NIANITKIB BIKOM 15-17 POKIB 31 CKONIO30M

Ownuko A. B., Aunuko O. A., HexaHesuu O. b., fiuuko B. B., bo6upes B. €, MenbHuk I. M.

Pestome. Mema pobomu nonsrana y BU3HaAYEHHI BNANMBY KOMMJIEKCY peabinitauiiHux ¢isMyHux BnNpas Ha AMHa-
MiKy OKpeMMX NOKa3HUKIB yHKLi BereTaTMBHOI HEPBOBOI Ta KapAiopecnipaTopHOi cuctemM NigAiTKiB 3i CKonio3om
I-Il ctyneHa 15-17 pokis.

06’ekm i memodu OocnidxceHHA. B OCHOBI AOCNIAKEHHS BUKOPUCTaHUIA BMJIMB KOMMNAEKCY peabinitauiiHmx
di3MYHMX BNpaB Ha NOKa3HWMKKM Gi3NUYHOT Npaues3aaTHOCTI AOCNIAXKYBaHUX AiTel 3i ckoniozom Bikom 15-17 pokis,
BM3Ha4asnaca Ha NiacTasi aHanisy noTpebu mioKapay B KUCHI, iHAeKcy Kepao, KoedilieHTy BUTPUBANOCTI, iHAEKCY
Pob6iHCOHA, MaKcMMaibHOTo yaapHoro o6’emy KpoBi, XBUAMHHOTO 06’eMy KPOBi, cepeaHbOro apTepiasibHOro TUCKY.

Pe3ynbmamu. AHani3a auHamiku noTpebu miokapaa y KMCHI 3a TecTom ¢isnMUYHOT NpaLLe3gaTHoOCTi y AiTel Bikom
15-17 pokiB 3acBiguumBs, o noTpeba B KUCHI AK Yy CTaHi CMOKOIO, TaK i 3a CTaHAAPTHOrO HaBaHTA)KEHHS, a TAKOXK Ha
nepLwomy i 4pyromy Bigno4ymHky byna ofHaKOBO K cepes NPakTUYHO 340POBUX AiTeN, TaK i Y X10NYUKIB i AiBYaT 3i
cKoniosom. MNpu HaBaHTaxKeHHi NoTpeba MioKapay B KUCHI Pi3KO i 0AHAaKOBO 3pOCcTana sk y [iBYaT, TaK 1 y X/I0MN4YMKiB
6e3 cyTTeBOI reHAepHOI pi3HMLi MpoBeaeHHA KoMNaeKey peabinitauiiHux ¢pisMyHUX BNpas 3acBiadvye NO3UTUBHUI
BM/IMB Ha GYHKLOHAaNbHY MOXK/IMBICTb CEPLIEBO-CYANHHOT CUCTEMMU, L0 NPOABMAOCS Y 3MEHLIEHHI iHAeKcy PobiHco-
Ha AK Nif, Yac CNOKO, TaK i NPU HAaBaHTaXKeHHI i BignovmHKax. PisnyHe HaBaHTaXKEHHA NPU3BOAM/IO 0 3POCTAHHA
XBUMHHOIO 06’emy KpoBi y MiANITKIB 3i CKONIO30M, NPU LbOMY HalHUKYI NMOKA3HMKKU crnocTepirannca y Aisyar 3i
CKoNio30oM.
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BucHosKu. Y nignitkiB i3 ckonio3om Bikom 15-17 pokis chopmMoBaHi NopyLLUEeHHA KapaiopecnipaTopHOi i BereTa-
TUBHOI cucTeM. 3a AeAKMMM NapameTpamm Binblui 3MiHM BCTAHOBAEHI Y MiANITKIB Yon0BiYOi cTaTTi. OCTaHHE MOKe
6yTn 3ymoB/EHE BiATEPMIHOBAaHMM NEepioAoM CTaTeBOro A03PiBaHHSA Yy X/I0MNYMKIB Y MOPIBHAHHI 3 AiBY4aTKamu. 3a-
NPOMNOHOBAHMI KOMNIEKC peabiniTauiiHMXx BNpas NO3UTUBHO BMN/MBAE Ha TEHAEHLLIO 0340POB/IEHHA MOKA3HMKIB
byHKUji BereTaTuBHOI, HepBoBOI (iHAeKc Kepao, Ta iH.) Ta KapgiopecnipaTopHOI (MaKcMManbHUI yaapHUt 06’em
KPOBi, XBUNIMHHMIA 06’eM KpoBOObIry Ta iH.) cuctem.

Knrouosi cnoBa: niganitkm 15-17 pokis, ckonios, ¢isvyHa Tepanis, peabinitayinni ¢isnyHi Bnpasu, KoedilieHT
BUTPUBANOCTI.

THE INFLUENCE OF THE COMPLEX OF REHABILITATION PHYSICAL EXERCISES ON THE DYNAMICS OF
CERTAIN INDICATORS OF THE FUNCTION OF THE VEGETATIVE NERVOUS AND CARDIORESPIRATORY SYSTEMS IN
ADOLESCENTS WITH SCOLIOSIS AT THE AGE OF 15-17

Dychko D. V., Dychko O. A., Nekhanevych O. B., Dychko V. V., Bobyrev V. E., Melnik I. N.

Abstract. The purpose of the work is to study the influence of a complex of rehabilitation physical exercises on
the dynamics of individual indicators of the function of the autonomic nervous and cardiorespiratory systems of
adolescents with scoliosis of I-1l degree of 15-17 years old.

The object and research methods. In the basis of the study, the effect of a complex of rehabilitation physical
exercises on the indicators of physical performance of the studied children with scoliosis at the age of 15-17 years
was determined on the basis of the analysis of myocardial oxygen demand, Kerdo index, endurance coefficient,
Robinson index, maximum stroke volume, minute volume blood volume, average arterial pressure.

The results. The analysis of the dynamics of myocardial oxygen demand according to the physical performance
test in children at the age of 15-17 years showed that the oxygen demand both at rest and under standard load, as
well as during the first and second rest, was the same both among practically healthy children and and in boys and
girls with scoliosis. During exercise, the myocardial oxygen demand increased sharply and equally in both girls and
boys without a significant gender difference. Carrying out a complex of rehabilitation physical exercises testified to
a positive effect on the functional capacity of the cardiovascular system, which was manifested in a decrease in the
Robinson index both during rest, as well as during loading and rest. Physical activity led to an increase in minute
blood volume in adolescents with scoliosis, while the lowest values were observed in girls with scoliosis.

Conclusions. The adolescents with scoliosis at the age of 15-17 years have developed disorders of the
cardiorespiratory and vegetative systems. According to some parameters, greater changes have been observed in
adolescents of the male. This may be due to delayed puberty in boys compared to girls. The proposed complex
of rehabilitation exercises has a positive effect on the tendency to improve the indicators of the function of the
autonomic, nervous (Kerdo index, etc.) and cardiorespiratory (maximum stroke volume, minute volume of blood
circulation, etc.) systems.
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