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The article deals with the study of the effectiveness of a developed set of physical exercises on the dynamics of
cardiovascular system performance based on physical performance tests in adolescents at the age range of 15-17
with spinal defects (scoliosis). The research indicates that during physical loads, an improvement in physical perfor-
mance indicators was observed both among boys and girls in this age group. However, no statistically significant
differences were found in the levels of relative maximum aerobic power and the pulse tolerance threshold. At the
same time, other physical performance parameters were found to be higher in male adolescents compared to their
female peers. Performing the set of physical exercises contributed to reducing gender differences in the functioning
of the cardiovascular system among adolescents with scoliosis at rest. However, a statistically significant gender
difference was observed in the systolic blood volume, which was higher in girls. The physical exertion led to improved
results in the physical performance tests, with no significant differences found between boys and girls. Thus, the pro-
gression of scoliosis during a child's growth leads to an increased load on the cardiovascular system, manifesting as
an increase in pulse pressure, mean aortic pressure, and systolic blood volume. In conclusion, it was established that
the integrated physical exercise program had a positive effect on the cardiovascular system function in adolescents

with scoliosis.
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Connection of the publication with planned re-
search works.

The study was carried out as part of a thesis in accor-
dance with the approved plan of the State Higher Edu-
cational Institution «DSPU». It is the part of the research
work «The study of adaptive reactions of the organism
formed under the influence of various factors of nature
and society» (state registration number 0115U003314).

Introduction.

Scoliosis is a three-dimensional curvature of the
spine that can occur at any age and has both idiopath-
ic and secondary origins in children. The treatment of
scoliosis involves a multidisciplinary approach involving
rheumatologists, radiologists, orthopedists, and pros-
thetists [1, 2, 3,4,5,6,7,8,9, 10].

Given the complex etiology of scoliosis, conservative
treatment requires a comprehensive approach. In re-
cent years, physiotherapeutic methods, in particular the
use of therapeutic exercises, have become widely used
[1,2,3,4,5,6,7,8,9,10].

Social and physical adaptation of a person is deter-
mined by his somatic condition, ability to tolerate phys-
ical, psychological and emotional stress, as well as the
level of general training [1, 2, 3,4, 5,6, 7, 8,9, 10]. An
important role in maintaining homeostasis is played by
the interaction of various body systems: cardiovascular,
nervous, muscular, respiratory and immune, as well as
the activity of the hypothalamic-pituitary and limbic sys-
tems of the brain [1, 2, 3,4, 5,6, 7, 8,9, 10].

One of the most serious types of adaptation disor-
ders that lead to social maladaptation is musculoskel-
etal disease. Of particular importance in maintaining
physiological functions in children with scoliosis is the
cardiovascular system, which has led to the necessity of

studying of its indicators after the application of a set
of physical exercises aimed at increasing physical perfor-
mance [1, 2, 3,4,5,6,7,8,9, 10].

Among the body systems, the cardiovascular system
is one of the first to experience functional and morpho-
logical changes when the spatial configuration of the
spine is disturbed. The positive effect of physical exer-
cise on the course of scoliosis is identified, so it can be
expected that a comprehensive physical rehabilitation
program will also have a beneficial effect on the func-
tioning of the cardiorespiratory system in adolescents
with scoliosis.

Physical exercises play an important role in the treat-
ment of scoliosis, combining with other therapeutic
approaches such as spinal posture correction or phys-
iotherapy. Exercises aimed at strengthening the core
muscles can improve posture and spinal alignment, in-
crease muscle strength and flexibility, and contribute to
maintaining spinal stability. At the same time, they have
a positive impact on the emotional state of patients, en-
hancing the feeling of control over their own health [1,
2,3,4,5,6,7,8,9,10]. Integrating physical exercises into
a comprehensive rehabilitation program can significant-
ly improve both physical and psychological well-being.

Given the relevance of the issue, there is growing in-
terest in research aimed at evaluating the effectiveness
of physical exercises in improving cardiovascular func-
tion in school-age children and adolescents with scoli-
osis.

The aim of the study.

To assess the effectiveness of a physical exercise
program on the dynamics of cardiovascular system per-
formance based on physical fitness tests in adolescents
with scoliosis at the age range of 15-17 years.
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Object and research methods.

The study involved 48 adolescents (both boys and
girls) at the age from 15 to 17 years with scoliosis, who
study at the Oleksiievo-Druzhkivska sanatorium board-
ing school of I-1ll degrees Ne 13 for children with spine
diseases. Two groups were formed: the experimental
group and the control group.

For the adolescents in the experimental group, a
comprehensive physical exercise program was devel-
oped, aimed at long-term rehabilitation and improve-
ment of the functional state of the cardiorespiratory
system. Physical fitness was assessed using the following
indicators: pulse pressure, systolic blood volume, max-
imal aerobic power, relative maximal aerobic power,
pulse tolerance threshold, and mean aortic pressure
(table).

Statistical data processing was performed using
methods of variation statistics with the application of
Student’s t-test.

Before the start of the study, the parents of all par-
ticipants provided written informed consent for their
children’s participation in the study and the use of the
obtained data for scientific purposes.

Research results and their discussion.

The analysis of physical performance test results in
children with scoliosis at the age range from 15 to 17
years revealed an interesting pattern: before the rehabil-
itation measures were implemented, most cardiovascu-
lar system performance indicators in boys were statisti-
cally significantly higher compared to the corresponding
values in the girls’ group (p<0.05; table). The pulse pres-

sure indicators (47.15+2.30 vs. 32.18+2.69; p<0.05), sys-
tolic blood volume (68.38+3.34 vs. 58.19+1.63; p<0.05),
maximal aerobic power (195.46+7.42 vs. 164.27+3.07;
p<0.05), and mean aortic pressure (126.46+2.26 vs.
110.6443.60; p<0.05) were statistically significantly
higher in boys compared to girls (table). On the other
hand, the pulse tolerance threshold remained statistical-
ly significantly higher in girls (40.37£1.67 vs. 36.62+2.51;
p<0.05). Thus, in adolescence, the pattern previously
observed in younger school-age children «reappears».
This may indicate the onset of puberty for both girls and
boys, as well as muscle mass development in boys.

During the load, there was an increase in physical
performance indicators among both girls and boys in
this age group, with no statistical difference in the dis-
tribution of relative maximal aerobic power and pulse
tolerance threshold (p>0.05; table). However, other
physical peformance indicators were found to be higher
among male adolescents compared to females (p<0.05;
table). The implementation of the physical exercise pro-
gram “equalized” the gender differences in the distri-
bution of cardiovascular system indicators among ado-
lescents with scoliosis at the ages of 15-17 years at rest
(p>0.05). Statistically significant gender differences were
observed only for the systolic blood volume, which was
higher in girls (60.81+7.57 ml/beat vs. 55.21+5.97 ml/
beat; p<0.05; table).

The implementation of the load led to an increase
in the physical performance test results without statis-
tically significant gender differences (p>0.05; table).
Thus, the progression of scoliosis with the child’s growth

Table — The influence of physical exercises on the dynamics of physical performance test results in children
with scoliosis at the age range from 15 to 17 years

After the study Before the study
Indicators, units of measurement Boys Girls . Boys Girls 5 3 3
(n=13) (n=11) (n=13) (n=11) 1 2

rest 40,78+1,71 | 42,58+1,71 |>0,05| 47,15+2,30 | 32,18+2,69 <0,01 <0,05[<0,01

Pulse pressure, load 52,17+1,51 | 52,21+1,65 | >0,05| 102,69+43,72 | 81,45+2,05 <0,01 <0,01 |<0,01
mm Hg 1rest 47,97+2,07 | 49,81+2,53 | >0,05| 61,77+2,86 | 52,36%+2,94 <0,05 <0,01 | >0,05
2rest | 48,07+£3,01 | 47,45+2,43 |>0,05| 68,33%£1,98 | 59,09+2,30 <0,01 <0,01 |<0,01

rest 47,43+1,03 | 59,07+3,11 | <0,01 | 68,38+3,34 | 58,19+1,63 <0,05 <0,01 | >0,05

Systolic blood volume, load 40,37+1,31 | 42,02+1,51 | >0,05| 108,15+2,04 | 93,09+2,28 <0,01 <0,01 |<0,01
ml/beat lrest | 53,81+1,97 | 59,11+2,12 |>0,05| 78,62+3,80 | 74,184+2,56 | >0,05 |<0,01 |<0,01
2rest | 53,87+2,07 | 55,47+2,47 |>0,05| 85,38+3,55 | 81,18+2,56 >0,05 <0,01 |<0,01

rest 194,81+1,80|191,49+3,61|>0,05 | 195,46+7,42 |164,27+3,07 <0,01 >0,05 [ >0,05

Maximal aerobic power, load |[236,12+2,10(227,47+7,90 | >0,05 |345,31+13,31|245,64+6,63 <0,01 <0,01 | >0,05
watts 1rest 229+11,85 |226,11+3,57|>0,05| 203,85+1,88 | 160,55+3,97 <0,01 <0,05 [ <0,01
2rest |230,17+9,17 |206,41+2,00|<0,05| 227,46%7,79 |179,18+2,96 <0,01 >0,05 [ <0,01

Crokin 3,1310,21 3,47+0,27 |>0,05| 2,75%0,20 1,90£0,15 <0,01 >0,05 | <0,01

gzmi:’e maximal aerobic load | 4,1740,29 | 4,22%0,28 |>0,05| 5,63t0,18 | 509:0,11 | <0,05 |<0,01<0,05
watts ! 1rest 4,09+0,31 4,16+0,42 |>0,05| 3,37+0,32 3,37+0,28 >0,05 >0,05 | >0,05
2 rest 4,00+0,29 3,77£0,17 |>0,05| 3,62%0,15 3,69+0,19 >0,05 >0,05 | >0,05

rest 30,07+1,65 | 27,40+0,81 |>0,05| 36,62+2,51 | 40,37+1,67 >0,05 <0,05|<0,01

Pulse tolerance threshold, load 62,89+2,30 | 63,04+1,65 |>0,05| 66,15+2,01 | 68,09+1,90 >0,05 >0,05 | <0,05
beats/min lrest | 33,97+2,17 | 33,63+1,70 |>0,05| 36,23+1,51 | 47,64+3,24 <0,01 >0,05 | <0,01
2rest | 36,47+1,31 | 34,00+£1,51 |>0,05| 43,92+2,37 | 51,55+4,13 >0,05 <0,05[<0,01

rest 120,89+4,02|132,78+3,11 | <0,05 | 126,46+2,26 [110,64%3,60 <0,01 >0,05 [ <0,01

Mean aortic pressure, load 189,9445,25|174,04+2,10 | <0,05 | 171,62+4,17 | 153,82+2,17 <0,01 <0,05 [ <0,01
mm Hg lrest |151,83+2,37(149,95+1,50|>0,05| 138,85+2,96 |128,18+3,29 <0,05 <0,01 | <0,01
2rest [151,18+3,07(144,03+2,13|>0,05| 141,46+2,50 |132,18+3,26 <0,05 <0,05 [<0,01

Notes: P — degree of significance of the differences between boys and girls in the groups before and after the rehabilitation measures; P! —
degree of difference between boys after rehabilitation compared to boys before rehabilitation; P? — degree of difference between girls after

rehabilitation compared to girls before rehabilitation.
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creates an increased load on the cardiovascular system,
which is manifested in an increase in pulse pressure,
mean aortic pressure, and systolic blood volume.

Thus, the cardiovascular system indicators differ de-
pending on the age and sex of the patient with scoliosis.
Most of the indicators in boys were statistically signifi-
cantly higher than the corresponding indicators in girls.
At the same time, both boys and girls tolerated physical
load well.
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Conclusions.

The obtained data indicate the positive impact of the
developed physical education program as part of the
treatment for adolescents with scoliosis on the dynam-
ics of cardiovascular system performance.

Prospects for further research.

Gender differences in the distribution of physical
performance test results in adolescents with scoliosis
encourage the development of individualized rehabilita-
tion plans that take into account not only the stage of
the primary disease but also the age and gender of the
child.

Auuko 4. B., uuko O. A., KnumeHko 1O. C., Kywakoea. I. B., Juyko B. B.

EPEKTUBHICTb BMN/INBY PO3POBJ/IEHOIO KOMIMJIEKCY ®I3U4HUX BIMPAB
HA JUHAMIKY POBOTU KAPAIOBACKY/TAPHOI CUCTEMM NO TECTAX ®I3UYHOI
MPALE3OATHOCTI Y NIANITKIB 31 CKO/11030M

[epxaBHuUi BULMIK HaBYANbHUIA 3aKnag, «JoH6ACbKMA Aep)KaBHUI negaroriyHKii yHiBepcuTeT»
(M. Cnos’aHcbK / m. OHinpo, YKpaiHa)
v.v.dichko@ukr.net

Cmamms npucesa4eHa 8UBYEHHIO eeKmusHocmi 8rnausy pPo3pobrsieHHO20 KOMIAEKCy i3udHUX 8npas Ha
OuHamiky pobomu KapoioBacKynApHOI cucmemu no mecmax izu4Hoi npayezdamHocmi y nidaimkie wkinbHo20
8iKy 15-17 pokis, aki marome degpekmu xpebma (ckonio3). B pe3ysnbemami 00CnioHeHHa 8U3HAYeHO, Wo y npoueci
BUKOHAHHA (Pi3UMHUX HABAHMAX(EHb Crlocmepieanoca niosuweHHA MOKA3HUKI8 ¢hi3uyHOi npayezdamHocmi fAK
cepeo xs0nuyis, mak i ceped dis4am yiei 8ikosoi epynu, npu ybomy He bysn0 8CMAHOB/AEHO CMAMUCMUYHO 3HAYYULUX
giomiHHocmeli y pigHAX 8IOHOCHOI MaKCUMAbHOI aepobHOI momyxHOCMi ma rnysns6co80i Mexci mosepaHmMHocmi.
BoOHo4ac iHwi napamempu ¢pizu4Hoi npaye3damHocmi 8UABUAUCA BUWUMU Y X10MYi8-nidnimkKie nopieHAHO 3
IXHIMU 0OHOAIMKAMU HiHOYOi cmami. BUKOHGHHA KOMMseKcy i3udyHUX 8rpas CripusAso 8UPIBHIOBAHHIO CMamesux
giOMiHHocmell y (hyHKYiOHYB8AHHI KapOiosacKynAapHoi cucmemu ceped nidnimkie 3i CKOMi030M y CMAHI CrOKOIO.
lpome cmamucmuy4Ho 3Ha4Yyw,a 2eHOepHa pizHUYA byna 3aghikcosaHa 0415 MOKA3HUKA cUCMOAi4HO20 06'eMy Kposi,
AKUU suAasuscA suwum y 0is4am. BUKOHAHHA HABAHMAM(EHHA 3YMO8t08010 3POCMAHHA pe3yabmamis mecmis
i3u4Hoi npaye3damHocmi, npu uysomy He 6ysn0 8CMAHOB8AEHO 00CMOBIPHUX 8IOMIHHOCMEU MIXC XAonyamu
ma disyamamu. Omike, nNpoz2pecysaHHA CKoaiomu4yHoi degpopmauyii y npoueci pocmy OumMuUHU rnpu3sooums 00
36inbWeHHA HABAHMAMEHHA HA cepyeso-cyOUHHY cucmemy, W0 NMPoABAAEMbCA 3POCMAHHAM Mys16C08020 MUCKY,
cepedHb020 AOPMAAbHO20 MUCKY mMa cucmosniyHo2o o06'emy Kposi. [1lidsods4u nidcymok, BcmaHosunu, wo y
nionimkie 3i ckonio3om 8i06ysca 3a008inbHUl 8M1aUS KOMIMAEKCHOI Npo2pamu ¢i3udyHuX snpas Ha pobomy cepuyeso-
CyOUHHOI cucmemu.

Knro4oei cnoea: ckonios, nionimku, ¢izuyHi enpasu, KapoiosacKyAapHa cucmema, gizudyHa npaye3oamHicme,
izuyHa meparnis.

3B’A30K ny6nikauii 3 nnaHOBMMM HayKOBO-AOCAIA-
HUMK poboTamu.

JocnigrKeHHA € YacTUHOK HaAyKOBO-AOCNIAHOI po-
60TH «BMBYEHHA aganTaLiiHMX peakLuin opraHiamy, Wwo
dopmyloTbCA Nig, BNAMBOM PISHOMAHITHMX ¢aKTopiB
npupoAM Ta CycninbcTBa» (HOMep Aep:KaBHOI peecTpa-
Lii 0115U003314).

Bctyn.

CKonios — Lie TpUBMMipHe BUKpMBAEHHA XpebTa, Wo
MO3Ke 3’'ABUTUCA Y Byab-AKOMY BiLli Ta MaE€ fAK igionatny-
HY, TaK i BTOPMHHY Npupoay y Aiten. JlikyBaHHS CKoNio3y
nepenbayvyae MynbTUANCUMNAIHAPHUI Niaxig, y AKomy
6epyTb y4acTb PEBMATO/IONN, PEHTIEHOOMM, OpTONeam
Ta npotesuctn 1, 2, 3,4,5,6, 7, 8,9, 10].

3 ornAagy Ha CKNagHy eTioNorito CKoNio3y, KOHcepBa-
TUBHE NiKYBaHHA MoTpebye KOomNaeKcHoro niaxoay. B
OCTaHHi POKM 3HAYHOTO NOLMPEHHA Habyau ¢isioTepa-
NeBTUYHI MeToaM, 30Kpema 3acToCyBaHHA TepanesBTuy-
Hux Bnpae [1, 2, 3,4,5,6,7, 8,9, 10].

CoujanbHa Ta ¢isnyHa aganTauia Al0AMHU BM3HaYa-
€TbCA il COMAaTUYHMM CTAHOM, 34aTHICTIO NepeHocuTu bi-
3MYHi Ta NCMXOEMOLLIMHI HAaBaHTaXKEHHS, @ TAKOXK PiBHEM
3arasbHoi TpeHoBaHocTi [1, 2, 3,4, 5, 6, 7, 8,9, 10]. Bax-
INBY POAb Y NIATPUMLL rOMeOocCTasy Bifirpae B3aemogis
Pi3HWX CUCTEM OpraHi3my: cepLEeBO-CYANHHOI, HEPBOBOI,
M’130BOI, ANXaNbHOI Ta IMYHHOI, @ TaKOX AiANbHICTb Ti-
notasnamo-rinodisapHoi Ta NimbiuHOT cuctem Mo3Kky [1,
2,3,4,5,6,7,8,9, 10].

OfHMM i3 Halbinbw cepio3HMX BUAIB MOPYLIEHb
apanTauii, AKi NpM3BOAATL A0 COLiaNbHOI Ae3aaanTauii,
€ 3aXBOPIOBAHHA OMNOPHO-PYX0BOro anapaty. Ocobavee
3HAYeHHA y NiaTpumu,i disionoriuHmx GyHKLUIN y aiTen 3i
CKOMIO30M Ma€ KapZioBacKynApHA CUCTEMA, WO 3yMO-
BW0 HEOBXiAHICTb BUBYEHHSA Ti MOKA3HMKIB MicnsA 3acTo-
CyBaHHA Komnaekcy ¢isu4HMX BNpaB, CNPAMOBAHUX Ha
niasuweHHn ¢isnyHoi npauesaartHocti [1, 2, 3, 4, 5, 6,
7,8,9,10].

Cepepn cuctem OpraHiamy, AKi Nepwmmmn 3a3HatoTb
byHKLiOHaNbHUX Ta MOPQONOTIYHMX 3MiH NPU NOPYLLEH-
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Hi NpocTopoBOT KOHOIrypauii xpebTa, € cepLeBO-CyaANH-
Ha cuctema. BU3HaHUM € NO3UTUBHUI BNAUB i3UYHUX
BMpaB Ha nepebir CKoNiosy, TOMy MOXKHaA OYiKyBaTH, LLO
KOMMJIEKCHA nporpama o¢isnyHoi peabinitauii matume
CNPUATAIMBUIA BNIMB i Ha poboTy KapaiopecnipaTopHoi
CUCTEMM Y NIANITKIB 3i CKONIO30M.

®i3nyHi BNpaBu 3aliMaloTb BarKAMBE Micue Yy JiKy-
BaHHi CKONiO3Y, NOEAHYOUMUCH i3 iIHLMMKM TEPANEBTUYHK-
MW NiAX04aMM, TAKUMU AIK KOPEKL,iA NOIOXKeHHA xpebTa
abo disiotepania. Bnpasu, cnpsamoBaHi Ha 3MiLHEHHA
OCHOBHMX M’A3iB, MOXKYTb NOKPALLMUTKN NOCTaBY Ta BUPIiB-
HIOBaHHA xpebTa, NiABUWMTU M'A30BY CUAY, THYYKICTD i
CnpuAaTK 36eperkeHHIo cTabinbHoCTi xpebTa. BogHouac
BOHM MatoTb MO3UTUBHMI BNJIMB HA EMOLLIMHWI CTaH Na-
LEHTIB, MiABULLYIOYM BiAYYTTA KOHTPOIO HAA, BAACHUM
3gopos’am [1,2,3,4,5,6,7,8,9, 10]. IHTerpauia ¢isunu-
HUX BNpaB Yy KOMMJEKCHY nporpamy peabinitauii moxe
3HaYHO MOKpawmTK AK PisnyHe, Tak i NcuxoemouinHe
6narononyuus..

3BarKatouM Ha aKkTyabHiCTb Npobaemu, 3poCTac iHTe-
pec [o AOCNiaKeHb, CNPAMOBAHMUX HA OLHKY edeKTmB-
HOCTi $i3MYHMX BNpaB y MOKpaLWEHHI PYyHKLIOHYBaHHA
cepLeBO-CYAMHHOI CUCTEMU Y AiTel Ta NigniTKiB 3i CKo-
Ni030M LUKINIbHOTO BiKY.

Merta gocnigKeHHs.

BM3HaunTM epeKTUBHICTb BNIMBY KOMNAEKCY ¢i3ny-
HWX BNpaB Ha AMHamiKy poboTun KapaioBacKynApHOI cuc-
TemuM no Tectax QisMYHOI Npaue3aaTHOCTI y NiANITKIB 3i
CKonio3som y Biui 15-17 pokis.

O6’eKT i meTOoAU AOCNIAKEHHA.

Y pocnifrKeHHi B3aauM yyacTb 48 nianiTkie (xnonuis i
Aisyat) Bikom 15-17 pokiB 3i ckonio3om, AKi HaBYaKOTb-
ca B OnekcieBo-[py*KKiBCbKilA 3aranbHOOCBITHIl caHa-
TOPHIM WKoni-iHTepHari I-1ll ctynenis Ne13 ana gitei i3
3axBOplOBaHHAMM XpebTa. Byno cdopmoBaHo ABi rpynu:
AOCNiAXKYBaHY Ta KOHTPO/IbHY.

Ons nignitkis y gocnigxysaHin rpyni pospobaeHo
KOMMJIEKCHY nporpamy ¢isMyHMX BMpas, CMPAMOBaHY
Ha TpuBany peabiniTauito Ta NOKpaLLeHHA QYHKLio-
HaNbHOrO CTaHy KapaiopecnipaTopHoi cuctemm. OLiHKY
di3nMyHOT NpauesnaTHoOCTi 34iMCHI0BaNM 32 TaKUMM MO-
KasHUKaMW: NyNbCOBUI TUCK, CUCTONIYHUIA 06’€M KpOBI,
MaKCMMasibHa aepobHa NOTYXKHOCTb, BiHOCHA MaKCK-
ManbHa aepobHa MOTYXHOCTb, My/bCOBA MeXa Tose-
PaHTHOCTI, cepeaHbiii aopTanbHUii TUCK (Taba.).

CtaTncTyHa 0bpobKka gaHMX NpoBoAMIaca 3a 4ono-
MOTOl0 MEeTOZAiB BapialiMHOT CTaTUCTUKM i3 3aCTOCyBaH-
HAM t-KpuTepito CTbloaeHTa.

Mepen no4yaTKoM AocnigKeHHa 6aTbKM BCiX y4yac-
HUWKIB HaZan NUCbMOBY iHOOPMOBaHY 3rosy Ha y4acTb
AOiTel y pAocnig)eHHi Ta BWMKOPUCTAHHA OTPUMAHMX
OAHUX Y HAYKOBUX LLiNSAX.

Pe3ynbTatu gocnigyeHHs Ta ix 06roBopeHHs.

AHani3 pesynbTaTiB TecTiB ¢i3nyYHOI NpauessaTHoCTI
y 4iTewn 3i ckonio3om Bikom 15-17 pokiB 3acBiAYMB LiiKaBy
3aKOHOMIpHIiCTb: 40 NpoBeAeHHA peabiniTauiiHnx 3axo-
Ais BinblWicTb NoKasHMKiIB poboTU KapaioBacKynspHOI
CUCTEMM Y XJIOMNYUKIB BYNIM CTAaTUCTUYHO 3HAYMMO BMU-
MMM NOPIBHAHO 3 BiANOBIAHUMM 3HAYEHHAMM B rpyni
aisyat (p<0,05; Tabn.). CTaTUCTUYHO 3HAYMMO BULLMMU

Tabnuua — Bnaus ¢isnuHUX BNpaB HA AUHAMIKY pe3ynbTaTiB 3a Tectamu $pi3MyHOi npauespgaTHocTi
V piTteit i3 ckoniosom y BiLi 15-17 pokis

Micna gocnigeHHs Lo pocnigKeHHA
MoKasHMKK, 0ANHNLI BAMIPY Xnonuukn | [isyaTka P Xnonuuku | [lis4aTka p P p
(n=13) (n=11) (n=13) (n=11) 1 2

CnokKin 40,78+1,71 | 42,58+1,71 |>0,05| 47,15+2,30 | 32,18+2,69 <0,01 <0,05[<0,01

Mynbcosuii TUCK, MM HaBaHTaXeHHAa | 52,17+1,51 | 52,21+1,65 | >0,05| 102,69+3,72 | 81,45%2,05 <0,01 <0,01 |<0,01

pT. CT 1 BignoynHok | 47,97+2,07 | 49,81+2,53 | >0,05| 61,77+2,86 | 52,36+2,94 <0,05 <0,01|>0,05

2 BignounHok | 48,07+3,01 | 47,45+2,43 | >0,05| 68,33+1,98 | 59,09+2,30 <0,01 <0,01 |<0,01

CroKin 47,43+1,03 | 59,07+3,11 | <0,01 | 68,38+3,34 | 58,19+1,63 <0,05 <0,01 |>0,05

CuUcToniyHmit 06’em HaBaHTaxeHHAa | 40,3741,31 | 42,02+1,51 | >0,05| 108,15+2,04 | 93,09+2,28 <0,01 <0,01 |<0,01

Kposi, mn / ya 1BignoymHok | 53,81+1,97 | 59,11+2,12 |>0,05| 78,62+3,80 | 74,18+2,56 >0,05 <0,01|<0,01

2 BignounHok | 53,87+2,07 | 55,47+2,47 | >0,05| 85,38+3,55 | 81,18+2,56 >0,05 <0,01 |<0,01

CnoKin 194,81+1,80|191,49+3,61|>0,05 | 195,46+7,42 |164,27+3,07 <0,01 >0,05 | >0,05

MaKkcumanbHa aepo6- | HaBaHTaXeHHs |236,12+2,10| 227,47+7,90 | >0,05 [345,31+13,31| 245,6446,63 <0,01 <0,01 | >0,05

Ha NOTY>KHicTb, BaT 1BignoymHok | 229+11,85 |226,11+3,57|>0,05| 203,85+1,88 |160,55+3,97 <0,01 <0,05 | <0,01

2 BignoumHok |[230,17+9,17 |206,41+2,00|<0,05 | 227,46+7,79 |179,18%£2,96 <0,01 >0,05 | <0,01

CnoKin 3,1310,21 3,47+0,27 |>0,05| 2,75%0,20 1,90+0,15 <0,01 >0,05 | <0,01

BigHoCHa MaKcUManb- [ ooaprawennn | 4,1740,29 | 4,2240,28 |>0,05| 5,63£0,18 | 5,09£0,11 <0,05 |[<0,01 |<0,05
Ha aepo6Ha NoTyK- -

HicTb, BaT 1 BignounHok | 4,09+0,31 4,16+0,42 |>0,05| 3,37+0,32 3,3740,28 >0,05 >0,05 | >0,05

2 BignouynHok | 4,00+0,29 3,77£0,17 |>0,05| 3,62%0,15 3,69+0,19 >0,05 >0,05 | >0,05

CnoKil 30,07+1,65 | 27,40+0,81 |>0,05| 36,62+2,51 | 40,37+1,67 >0,05 <0,05|<0,01

fg’::;::;’gi:‘l‘a HaBaHTaxeHHA | 62,89+2,30 | 63,04+1,65 | >0,05| 66,15+2,01 | 68,09+1,90 | >0,05 |[>0,05 |<0,05

va/ x8 ! 1 BignounHok | 33,97+2,17 | 33,63+1,70 | >0,05| 36,23+1,51 | 47,64+3,24 <0,01 >0,05 | <0,01

2 BignouynHok | 36,47+1,31 | 34,00+1,51 |>0,05| 43,92+2,37 | 51,55+4,13 >0,05 <0,05 [<0,01

CMoKil 120,89+4,02|132,78+3,11 | <0,05 | 126,46+2,26 {110,64%3,60 <0,01 >0,05 | <0,01

CepepHili aopTanbHuii | HaBaHTaxkeHHn |189,9445,25|174,04+2,10|<0,05 | 171,62+4,17 | 153,82+2,17 <0,01 <0,05 [ <0,01

TUCK, MM pT. CT. 1BignoymHok |151,83+2,37(149,95+1,50|>0,05 | 138,85+2,96 [128,18+3,29| <0,05 |[<0,01 |<0,01

2 BignounHok |[151,18+3,07(144,03+2,13|>0,05| 141,46+2,50 | 132,18+3,26 <0,05 <0,05|<0,01

MpumiTtkn: P - cTyniHb AOCTOBIPHOCTI PO3BUTKY MiXK X/IONYMKAMM i AiB4aTKamu B rpynax 4o i nicas nposeaeHUx peabinitauiiHux 3axogis; P! -
CTYNiHb BIAMIHHOCTI MiX XJ10NYMKamu nicns nposeaeHoi peabinitTauii B NOPIBHAHHI 3 XI0NYMKaMKU 40 NPOBEAEHHA peabiniTauilHuUxX 3axosis;
P2 - cTyniHb BiAMIHHOCTI Mi3 AiBY4aTKamK nicna nposeaeHoi peabinitalii B NOPiBHAHHI 3 AiBYaTKamu [0 NpoBeAeHH: peabinitaliiH1X 3axosis.
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BUABWUINCA MOKA3HMKKM nynbcoBoro Tucky (47,15+2,30
npotn 32,18+2,69; p<0,05), cuctoniyHoro ob6’emy
(68,38+3,34 npoTtn 58,19+1,63; p<0,05), makcMmanbHoi
aepobHoi noTyxHocTi (195,46+7,42 npoTtn 164,27+3,07;
p<0,05), cepeaHbOro aopTanbHOro TUCKy (126,46+2,26
npotu 110,64+3,60; p<0,05; Tabn.). HatomicTb nynbco-
Ba Me)Ka TOJIepPaHTHOCTI 3a/MLWwanaca CTaTUCTUYHO 3Ha-
ynmo Buwo y aisuyat (40,37+1,67 npotn 36,62+2,51;
p<0,05). TakMM YMHOM, B NigNITKOBOMY BiLLi «NoBepTa-
€TbCA» 3aKOHOMIPHICTb, BMAB/IEHA paHile y Aitei mo-

(60,81+7,57 mn/yn npotu 55,21+5,97 mn/ya; p<0,05;
Tabn.).

MpoBeneHHA  HaBaHTaXXeHHA  nNpu3BoAMIa [0
3POCTaHHA pe3ynbTaTiB TecTiB $isMyHOi npauesgaTHo-
CTi 6€3 CTaTUCTUYHO 3HAYMMOI reHAepPHOI BiAMIHHOCTI
(p>0,05; Tabn.). TakMM YMHOM, NPOrPecyBaHHA CKONi03y
3 POCTOM AUTUHU GOPMYE NifBULLEHE HABAHTAXKEHHA
Ha poboTy cepLeBO-CYAMHHOT CUCTEMM, KOTPE NPOABAA-
€TbCA Y NiABULLEHHI MY1bCOBOTO TUCKY, CEPEeHbOro aop-
TaNbHOTO TUCKY, CUCTONIYHOrO 06’eMy KpOBI.

NopLWworo WKinbHOro BiKy. Lle moXe cBiguMTh Npo Ha-
CTaHHA nNybepTaTHOro nepiody fK AA Aisyart, Tak i Ann
X/ionuiB, HA6PaHHA OCTaHHIMM M’I30BOT MacH.

Mpv HaBaHTaXkeHHi BiabyBanocA 3pOCTAHHA MOKa3-
HUKIB i3MYHOI Npaue3faTHOCTI AK cepes AiB4yaT, Tak i
cepepn, xN10MuiB AaHoi BikoBoi rpynu 6e3 ctatMcTUyHoi
BiAMIHHOCTI B PO3NOAiNi NOKA3HMUKIB BiAHOCHOI MaKCKU-
MaJIbHOi aepobHOI NOTYKHOCTI i NyNbCOBOI MeXKi Tone-
paHTHOCTI (p>0,05; Tabn.). HaTomicTb iHWI MOKa3HWKK
disMYHOI npaues3naTHoCTi BUABUMAUCA BULLMMU cepes,
XNONUiB-NiANITKIB B NOpiBHAHHI 3 AiByatamm (p<0,05;
Tabn.). MpoBeaeHHA KomnaeKkcy QisUYHWMX BMNpPaB «BU-
piBHIOBANO» reHAepHi BigMIHHOCTI B PO3NOAini Mokas-
HUWKIB POBOTM KapAioBaCKyNApHOI cucTtemMu cepes nia-
NiTKiB 3i cKOniosom BiKOom 15-17 pokKiB B CTaHi CNOKOHO
(p>0,05). Tak, CTAaTUCTUYHO 3HAYMMI TeHAEepHi BiaAMiH-
HOCTi 3adiKCOBaHi TiNbKM A1 MOKa3HWKA CUCTONIYHO-
ro o6’emy KpoBi, KOTpUIA BUABMBCA BULLMM Y AiBYaT

TakMM YMHOM, HaBeAeHi MOKAa3HMKKU poboTu cep-
LLeBO-CYANHHOT CUCTEMMW PI3HATLCA 3aNEXHO Bi4 BIKY i
CTaTi NaujieHTa i3 ckonio3om. Tak, BiNbLiCTb NOKA3HUKIB
Y X/1I0MLiB CTAaTUCTUYHO 3HAYMMO NepeBULLYBaM Biamno-
BiflHi NOKa3HUKM AiBYaT. B TOM Xe yac, AK XI0NYUKU, TaK i
JiB4yaTta rapHo Tonepysanu GisyHe HaBaHTAXKEHHA.

BUCHOBKM.

OTpuMaHi AaHi 3acBigyyoTb Ha NO3UTUBHUIN BNAUB
po3pob6aeHHOI Nporpamu Gi3sMYHOro BUXOBAHHA B KOMM-
NeKci NikyBaHHA NigNITKIB 3i CKONIO30M Ha ANHAMIKY po-
60TN KapAioBaCKYNAPHOI CUCTEMM.

MepcneKkTMBM NOAANbBLUNX AOCNIAMKEHD.

[eHAepHi BIiAMIHHOCTI B pOo3noAaini pe3ynbraTiB TecTis
bi3nyHOI NpauesaaTHOCTI y NigAITKIB 3i CKoNio3oMm cno-
HYKaloTb 40 pPO3p0o6KKM iHAMBIAYani30BaHMX NAaHiB pe-
abinitauii 3 ypaxyBaHHAM He TiZIbKM cTafii OCHOBHOrO
3aXBOPIOBaHHSA, ane 1 BiKy i cTaTi AUTUHN.
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E®EKTUBHICTb BMNJIMBY PO3POBJ/IEHOITO KOMMNNEKCY ®I3U4HUX BMNPAB HA AUHAMIKY POBOTU KAPAIOBA-
CKYNAPHOI CUCTEMM MO TECTAX ®I3UYHOI NPALIE3OATHOCTI Y MIAITKIB 31 CKONIO30M

Awuko A. B., Aunuko O. A., KhmmeHko 0. C., Kywakosa. |. B., iuuko B. B.

Pestome. Cepes, cucTeM OpraHiamy, fiKi NepLUMMK 3a3HatOTb GYHKLIOHANbHMX Ta MOPGONOTIYHUX 3MiH MPY Nopy-
LLUEHHi NPOCTOpPOBOI KOHIirypauii xpebTa, € cepueBo-CyAnHHa cuctema. BU3HaHUM € MO3UTMBHUIA BNANUB Bi3UYHMX
BMpaB Ha nepebir CKoNio3y, TOMy MOKHA OYiKyBaTW, WO KOMMAEKCHa nporpama ¢isnyHoi peabinitauii matume cnpumar-
JIMBUIA BNAMB i HA pobOTY KapaiopecnipaTopHOi cucTeMu y NigNiTKiB 3i cCKonio3om.

Mema 0ocniomeHHsA. EPeKTUBHICTb BNIMBY KOMMIeKcy GisMUHUX BNpaB Ha AMHaMiKy poboTU KapioBacKynspHOI
CcUCTEMM MO TecTax GpisMYHOT NpaLe3aaTHOCTI y NiANITKIB 3i ckoslio3om v Biui 15-17 pokis.

06’ekm | MemoOu 0ocnioxceHHs. Y [OoCniaXeHHi B3aan yyacTb 48 nignitkis (xnonuis i aisyat) Bikom 15-17 pokis
3i ckonio3om, siKi HaByaroTbea B OneKcieBo-Lpy»KKiBCbKil 3araibHOOCBITHI CaHATOPHIN WKoni-iHTepHaTi I-1ll cTyneHis
Nel3 ans aitew i3 3axBoptoBaHHAMM xpebTa. Byno cdopmoBaHo ABi rpynun: AOCNiAXKYBAHY Ta KOHTPONbHY.

Pe3ynemamu docnioreHHA ma ix 062080peHHA. AHani3 pesynbTtaTiB TecTiB Qi3NYHOI Npaue3gaTHocTi y aitel 3i
cKoslio3om Bikom 15-17 pokiB 3acBiAUMB LiiKaBY 3aKOHOMIpPHICTb: A0 NpoBeAeHHA peabiniTauiliHmx 3axoaisB 6inbLWwicTb
NMOKa3HWKIB POBOTU KapAioBaCKyAAPHOT CUCTEMM Y XIOMYUKIB BYIM CTaTUCTUYHO 3HAYMMO BULLMMW MOPIBHAHO 3 Bif-
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NoOBIAHWMM 3HaYeHHAMM B rpyni Aisyat (p<0,05). NMpwn HaBaHTaXKeHHi BiAbyBasocA 3pOCTaHHA MOKa3HMKIB Gi3NYHOI
npauesaaTHoCTI AK cepes AiByaT, Tak i cepes, X10MNuiB AaHoi BiKOBOI rpynu 6e3 cTaTUCTUYHOI BiAMIHHOCTI B po3noa,i-
/i NOKa3HWKIB BIAHOCHOI MaKCMMaibHOI aepOBHOI NOTYXKHOCTI i NYNbCOBOI MeXKi TonepaHTHOCTI. HaTomicTb iHWi no-
Ka3HWKK Gi3UYHOI NpaLLe34aTHOCTI BUABUIMCA BULLMMUK Ccepes, XA0NLiB-NigNiTKiB B NopiBHAHHI 3 gi4aTamum (p<0,05).
MpoBeaeHHs KomnaeKkcy GisMYHUX BNpaB «BMPIBHIOBANO» reHAEPHI BiAMIHHOCTI B pO3noAjini NoKasHMKIB poboTu Kap-
Li0BaCKyNAPHOI CUCTEMM cepes, MiANITKIB 3i CKONi030M BiKOM 15-17 poOKiB B CTaHi CnOKow. TaK, CTaTUCTUYHO 3HAYM-
Mi reHAepHi BigMiHHOCTI 3adiKcoBaHi TiNbKM A1A NMOKA3HWKA CUCTONIYHOTO 06’eMy KpPOBi, KOTPUI BUABMBCA BULLIUM Y
Aisyart (60,81+7,57 ma/ya npotu 55,21+5,97 mn/ya). HaBeaeHi noKasHWKKM poboTU cepLeBo-CyaANHHOT CUCTEMM Pi3-
HATbLCA 3a/1eXKHO Bif, BiKY i CTaTi NaLjieHTa i3 cKkonio3om. TaK, BinblUiCTb NOKA3HUKIB Y X/IONLiB CTaTUCTUYHO 3HAYMMO
nepesuLLYyBann BigNOBIAHI MOKA3HMKM AiBYaT. B TOM }Ke 4ac, K XJI0NYMKM, TaK i AiB4aTa rapHo Tonepysann ¢ismyHe
HaBaHTa*KEHHA.

BucHosku. HaBeggeHi AaHi niaTBepAXKyoTb, NPO NO3UTUBHUI BNAUB Po3pobaeHHOI nporpamu ¢isvyHMUX BNpas B
KOMMEKCi NiKyBaHHSA NiANITKIB 3i CKONI030M Ha pobOoTy cepLeBo-CyANHHOI CUCTEMMU.

Knto4yoBi cnoBa: ckonios, Nignitku, GisnyHi Bnpasum, KapaioBackynapHa cuctema, disnyHa npauesatHictb, GisnyHa
Tepanis.

EFFECTIVENESS OF THE INFLUENCE OF THE DEVELOPED COMPLEX OF PHYSICAL EXERCISES ON THE DYNAMICS OF
THE CARDIOVASCULAR SYSTEM ACCORDING TO PHYSICAL PERFORMANCE TESTS IN ADOLESCENTS WITH SCOLIOSIS

Dychko D. V., Dychko O. A., Klimenko Yu. S., Kushakova I. V., Dychko V. V.

Abstract. Among the body systems, the cardiovascular system is one of the first to undergo functional and
morphological changes when the spatial configuration of the spine is disrupted. The positive impact of physical exercises
on the progression of scoliosis is well-recognized, so it can be expected that a comprehensive physical rehabilitation
program will also have a beneficial effect on the function of the cardiorespiratory system in adolescents with scoliosis.

Aim of the study. The effectiveness of the impact of a physical exercise program on the dynamics of cardiovascular
system performance based on physical performance tests in adolescents with scoliosis at the age of 15-17 years.

Object and research methods. The study involved 48 adolescents (boys and girls) at the age of 15-17 years with
scoliosis, who study at the Oleksiievo-Druzhkivska sanatorium boarding school of I-1Il degrees Ne 13 for children with
spine diseases. Two groups were formed: the experimental group and the control group.

Research results and their discussion. The analysis of the physical performance test results in children with scoliosis
at the age of 15-17 years revealed an interesting pattern: most cardiovascular system performance indicators in boys
were statistically significantly higher compared to the corresponding values in girls (p<0.05) before the rehabilitation
measures were implemented. During the load, physical performance indicators increased in both girls and boys in
this age group, with no statistical difference in the distribution of relative maximal aerobic power and pulse tolerance
threshold. However, other physical performance indicators were higher among male adolescents compared to females
(p<0.05). The implementation of the physical exercise program «equalized» the gender differences in the distribution
of cardiovascular system performance indicators among adolescents with scoliosis at the age range of 15-17 years at
rest. Statistically significant gender differences were observed only for the systolic blood volume, which was higher in
girls (60.81+7.57 ml/beat vs. 55.21+5.97 ml/beat). The presented cardiovascular system indicators differ depending on
the age and gender of the scoliosis patient. Most of the indicators in boys were statistically significantly higher than the
corresponding values in girls. At the same time, both boys and girls tolerated physical exercise well.

Conclusions. The presented data confirm the positive effect of the developed physical exercise program as part of
the treatment for adolescents with scoliosis on the functioning of the cardiovascular system.

Key words: scoliosis, adolescents, physical exercises, cardiovascular system, physical performance, physical therapy.
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