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Introduction. Scientific research has proven that therapeutic
exercises provide an opportunity to achieve significant success in
physical therapy for scoliosis in children. Both symmetrical and
asymmetrical therapeutic exercises are used in rehabilitation
interventions. In Ukraine, the rehabilitation package of the National
Health Service of Ukraine (NHSU) provides physical therapy services
for children with mild scoliosis (1-2 degree) for two weeks. However,
the question of the impact of different types of therapeutic exercises in a
two-week physical therapy programme remains open.

Aim. This study aims to determine the effect of symmetrical and
asymmetrical exercises on posture and strength of the abdominal
muscles and back extensor strength in 10-12 year old children with mild
scoliosis during a two-week physical therapy programme according to
the NHS rehabilitation package.

Materials and methods. The study included 25 patients aged 10-12
years, including 12 boys and 13 girls with diagnosed degenerative-
dystrophic changes of the spine, namely S-shaped thoracolumbar
scoliosis of the 2nd degree with different curvature angles (from 10 to
25° according to Cobb) or mild degree. All patients were divided into 2
groups, regardless of age and gender: a group of 11 people who
participated in a physical therapy programme based on symmetrical
therapeutic exercises, group training; a group of 14 people who
participated in a physical therapy programme based on asymmetrical
therapeutic exercises, individual training. At the beginning and at the
end of the study, a survey was conducted, which included: New York
Posture Rating Chart (NYPR) to assess posture in the frontal and sagittal
planes, Adams test to assess posture in the horizontal plane, standardised
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functional tests to assess abdominal muscle strength and back extensor
strength, height and weight measurements, and BMI calculation. An X-
ray examination of the spine with the calculation of Cobb's angle and
Risser's test score was performed only at the beginning of the study.

The STATISTICA 6.0 software package was used for statistical
processing of the study results. The probability level was taken as p <
0.05.

Results. There is a decrease in postural asymmetry and an increase in
functional endurance of the abdominal muscle strength and back extensor
strength, regardless of gender and physical therapy programme, which
confirms the success of different types and forms of therapeutic exercises
to stabilise the muscular corset and reduce postural asymmetry. It should
be noted that the SymG group showed more positive, but not significant,
dynamics of functional indicators, but the only indicator, namely the
NYPR posture score, was significantly improved in the AsymG.

Conclusions. The use of an individual approach and asymmetrical
exercises has a significantly better effect on postural symmetry, which
indicates the feasibility of personalised development of physical therapy
programmes for patients with more severe deformities of the posture and
spine.

Keywords: scoliosis, physical therapy, therapeutic exercises, posture,
muscle strength, children.
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BIIJINB CUMETPUYHUX VS ACUMETPUYHUX
TEPAIIEBTUYHHX BITPAB HA BUPIBHIOBAHHS IIOCTABHA
TA CUJIY M'SI3IB TYJIYBA Y AITEM 3 JIETKAM CTYIIEHEM
CKOJIIO3Y

Beryn. HaykoBuMu TOCHIPKEHHSAMH JOBEJICHO, IO TE€PANEBTUYHI
BIIPABU HAMAIOTh MOXKJIMBICTH NIOCSATATH 3HAYHUX YCHIXiB y (ismuHii
Tepamii mpu ckomio3i y miteil. Cepex peaOUTiTallifHUX BTpy4YaHb
3aCTOCOBYIOThCA SIK CHMETPHYHi, TaK 1 ACHMETPHYHI TepameBTHYHI
BopaBu. B VYkpaini peabinmitauiiinuii maker HamioHanbHOT cityxOu
3mopoB’st Ykpaiau (HC3Y) nependavae Hagauus nocayr ¢izunuanoi Teparii
JUIsL JiTed i3 JierkuM cryrneHeM (1-2 cTymiHb) CKOJIO3y MPOTSArOM JIBOX
TIDKHIB. AJIe NTUTaHHS BIUIMBY PI3HUX THITIB TEPaleBTUYHHUX BIIPaB NPH
JIBOTH)KHEBIH nporpami (izuuHoOT Teparii 3aiaeTbest BIIKPUTHAM.

Mera. Ile nocmivkeHHS Mae€ BU3HAUUTH BIUIMB CHMETPHYHUX Ta
ACHMETPUYHMX BIIPAB Ha IIOCTaBY Ta CHJIYy M’S3iB YEPEBHOTO IIpecy i
posruHadiB xpebra aitedl 10-12 pokiB 3i CKOlio30M 2 CTyHEHS NpH
JIBOTW)KHEBIH mporpami (i3uuHoi Teparii 3a peaOLTITALIHHUM HakeToM
HC3Y.

Marepianu i metoau. Y mociipkeHHI Opany ydacTe 25 mMaIfi€eHTiB
Bikom 10-12 pokiB, 3 Hux 12 xmomuukiB Ta 13 giB4aTok i3
JIIarHOCTOBAaHUMH JICHETePaTUBHO-AUCTPOIiYHNMHU 3MiHaMH XpebTa, a
came S-momiOHUM TPyAO-TIONEPEKOBUM CKOJI030M 2 CTYTEHS 3 Pi3HUMHU
kytamu BukpusieHHS (Bix 10 mo 25° 3a Ko66om). Yci marientn Oynu
MO/ILIEHI Ha 2 TPYNHU HE3aJIeXHO Bij BiKy Ta crati: rpyna 3 11 oci0, ski
Opanmu y4acTh y mporpami (isuvHOi Teparmii, oo po3poOieHa Ha OCHOBI
CHMETPUYHHX TEPaIeBTUYHHX BIIPaB, GopMa 3aHSITTS — IPYIOBa; IpyIa 3
14 ocib, axi Opanu yyacTb y nporpami (pi3H4HOI Teparrii 3 acCHMEeTpHIHNX
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TeparieBTUYHMX BIIpaB, GopMa 3aHATh — iHAMBiAyanbHa. Ha mowartky Ta
HANPUKIHII JOCTIDKEHHST OYJI0 MPOBEICHO OOCTE)KEHHSI, M0 BKIIOYANIO:
New York Posture Rating Chart (NYPR) mns ominku moctaBu y
(poHTANBHIM Ta cariTalpHIM IUIOMIMHAX, TECT AZamca IS OLiHKH
MOCTaBH y TOPHU3OHTANBHIA IUIONINHI, CTaHIAPTH30BaHi (PyHKIIOHANBHI
TECTH UIS OIIIHKHM CHJIM M S3iB YepeBHOTO MpEeCcy Ta M SI3iB pO3THHAUIB
xpeOTa, BUMIPIOBAaHHS 3pOCTy, Bard, po3paxyHok IMT. PenrreHomnoriune
JIOCITIJDKEHHS XpeOTa 3 po3paxyHKoM KyTa Ko00a i mokaszHuKa 3a TeCTOM
Piccepa npoBomiocst auIIe Ha MOYaTKy JOCIIHKEHHSL.

Jost JOCIIIKEHHS
3acTocoByBaniocss maketHe 3abesmeueHHs STATISTICA 6.0. Piens

CTaTUCTUYIHOI'O  OIIpalfOBaHHA pe3ym,TaTiB

BiporigHoCTi mpuitHsTHi p < 0,05.

PesyabraTn. Crioctepira€TeCsi 3MEHIICHHS acHMETpii MOCTaBH Ta
30ibIIeHHS (DYHKIIOHATBHOI BUTPHBAIOCTI M SI31B YEPEBHOTO TIpeca Ta
po3ruHaUiB XpeOTa He3aJeKHO BiX CTaTi Ta mporpaMu (i3mgHOI Tepatmii,
O MiATBEPIIKYE YCIIITHICTH thopm
TepareBTUYHUMH BIIpaBaMU s cTaOumi3amii M s30BOro Kopcery i

pi3HUX THOIB Ta 3aHAThH
3MeHIIeHHs1 acuMeTpii moctaBu. Cuiij 3a3Hauutd, mo y rpym Cuml

criocTepirajacst OUTbII NO3UTHBHA, aje HE CyTTeBa JIMHAMiKa
(YHKIIOHAIbHUX TOKa3HUKIB, ale €IUHUHA IOKa3HHWK, a came OLliHKa
nocraBu 3a Hpro-Mopkchkum TecTom Kiacudikalii mocTaBu Tina,
BipoTigHO ObIIe OKpamwBes y Acuml .

BucnoBkn. Ilpm 3acTocyBaHHI iHAMBIAyalbHOTO TIOXOXy Ta
ACUMETPUYHUX BIPaB BHUSBJICHUHA BIPOTiJHO Kpalluid BIUIMB Ha
CHUMETPUYHICTh 110 CBIIYNTH po

MIEPCOHATI30BAaHOTO  PO3pO0IeHHS TporpaM  (i3UIHOI

IOLIBHICTH
Teparmii s

IIOCTaBH,

MAIEHTIB 13 GBI BUPAKEHOO AeopMalli€ro MOCTaBHy i XpeOTa.
KoarouoBi cioBa: ckomios, ¢i3nuHa Teparisi, TepaneBTUYHI BIIPABH,

mocTaBa, CUJIa M’sI31B, JiTH.

Aemop, éionosioanvnuit 3a aucmyeannsn: €xcosa Onvea, kageopa Gizuunoi mepanii, epezomepanii ma cnopmueHoi
meduyunu, Cymcokuii Oepoicasnuii yHisepcumem, m. Cymu, Yrpaina, e-mail: o.ezhova@med.sumdu.edu.ua

ABBREVIATIONS

AsymG — Asymmetric Exercise Group
NHSU — National Health Service of Ukraine
NYPR — New York Posture Rating scale
SDGs — Sustainable Development Goals
SymG — Symmetric Exercise Group

INTRODUCTION

Among the Sustainable Development Goals in the
context of physical therapy is Goal 3 «Ensure healthy
lives and promote well-being for all at all ages», the
essence of which is expressed as «Good health and well-
being» [1]. Achievement of all the SDGs depends on the
health of the labour population. Therefore, caring for
children's health is extremely relevant and necessary in
the post-conflict realities of Ukraine. Particular attention
should be paid to the prevention of the progression and
development of musculoskeletal disorders, including
scoliosis, due to the long-term negative consequences for
physical health and quality of life in adulthood.

According to the Centre for Medical Statistics of the
Ministry of Health of Ukraine, one in four children has
postural disorders; during the latest preventive
examinations in 2020, 231,422 children with such
disorders were identified, including 92,322 cases of
scoliosis [2].

There are many rehabilitation schools whose methods
focus on the use of corrective therapeutic exercises in
three areas. Today, the most recognised in Europe are:
SEAS (Scientific Exercises Approach to Scoliosis) [3],
Schroth Method [4]. Data confirming the reliability of
other methods are somewhat limited. However, scientific
studies have shown that therapeutic exercises provide an
opportunity to achieve significant success in physical
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therapy for scoliosis in children [5]. Among rehabilitation
interventions, both symmetrical and asymmetrical
therapeutic exercises are used. However, the question of
the impact of different types of therapeutic exercises
remains open. The aim of our study is to determine the
effect of symmetrical and asymmetrical exercises on
posture and strength of the abdominal muscles and back
extensors in children aged 10-12 years with mild
scoliosis.

MATERIALS AND METHODS

The study was based on the Chernihiv Regional
Children's Hospital, Department of Rehabilitation and
Physical Therapy. Patients received a physical therapy
programme for two weeks in accordance with the
National Health Service of Ukraine (NHSU) package.
The parents of the children signed an informed voluntary
consent for the treatment and rehabilitation of their
children and permission to participate in the study and
statistical processing of the results. The study protocol
was reviewed and approved by the Bioethics Committee
for Academic and Clinical Research of the Educational
and Scientific Medical Institute of Sumy State University
(Protocol No. 4/02, February 18, 2025).

The study involved 25 patients aged 10-12 years,
including 12 boys
degenerative-dystrophic changes of the spine, namely S-
shaped thoracolumbar mild scoliosis with different
curvature angles (from 10 to 25° according to Cobb).

All patients were divided by a physician of physical
and rehabilitation medicine into 2 groups regardless of
age and gender: group training group (SimG), which
included 11 people, namely 7 girls and 4 boys, who

and 13 girls with diagnosed

participated in a physical therapy programme based on
symmetrical therapeutic exercises; individual training
group (AsymG), which included 14 people, namely 7
girls and 7 boys, who participated in a physical therapy
programme based on asymmetrical therapeutic exercises.

All participants were assigned by a physical and
rehabilitation medicine physician into two groups,
regardless of age or sex:

e the Group Exercise Group, which included 11

participants (7 girls and 4 boys) who underwent
a physical therapy program based on symmetric
therapeutic exercises (SymG);

e  the Individual Exercise Group, which included

14 participants (7 girls and 7 boys) who received
a physical therapy program consisting of
asymmetric therapeutic exercises (AsymG).

The general characteristics of participants and their
morphological and functional indicators are given in
Table 1. It should be noted that the groups differed in
terms of Cobb angle and posture score according to the
New York Posture Rating scale (NYPR). Specifically, the
Cobb angle was significantly lower, and the posture score
slightly better, in the SymG compared to the AsymG.
These findings indicate a more complex clinical condition
in the AsymG. Therefore, when analyzing the effects of
therapeutic exercises, the primary focus will be on the
changes in outcome measures before and after the
intervention. Moreover, considering that the Cobb angle
is unlikely to change within a two-week period [5], it is
deemed appropriate to compare other variables between
groups that did not significantly differ at baseline.

Table 1. General Characteristics of the Participants and Their Morphofunctional Indicators at Baseline,

M+ SD

v e e [ e
Age, years 11,44+0,71 | 11,7340,65 | 11,2140,70 | 11,45+0,52 | 11,42+0,85
Height, cm 156,12+5,64 | 157,36+3,32 | 155,14+6,92 | 157,54+1,96 | 155+7,25
Weight, kg 48.88+4,63 | 48,64+4,70 | 49,07+4,75 | 49,54+2.94 | 48,35+5,67
BMI, kg/m? 20,04+1,43 | 19,60+1,26 | 20,39+1,50 | 19,96+1,28 | 20,10+1,58
Cobb angle, degrees 17,08+4,84 17,00+5,46 17,14+4,50 14,18+2,85 19,35+4,92%*
Risser test, points 2,20+0,50 2,27+0,65 2,14+0,36 2,18+0,60 2,21+0,42
Adam’s Forward Bend Test, points 1,96+0,20 2,00+0,00 1,93+0,27 2,00+0,00 1,92+0,26
Abdominal muscle strength, reps/min 11,08£3,04 | 9,82+2,04 12,07£3,38 | 11,27+2,57 | 10,92+3,45
Back extensor strength, sec 65,28+26,71 | 64,55+28.41 | 65,86+26,36 | 65,18+2528 | 65,35+28,72
New York Posture Rating scale, points | 17,80+1,55 | 18,18+1,54 | 17,50+1,56 | 16,90+0,83 | 18,5+1,65*

Note: p < 0.05 indicates a statistically significant difference between the Symmetric Exercise Group (SymG) and the

Asymmetric Exercise Group (AsymG)
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At the beginning and at the end of the study,
participants underwent an assessment that included the
NYPR to evaluate posture in the frontal and sagittal
planes, the Adam's Forward Bend Test for assessing

posture in the horizontal plane [6],

standardized

functional tests to evaluate abdominal muscle strength

and back extensor strength, as well as measurements of

height, weight, and body mass

index

(BMI).

Radiographic examination of the spine, including the
Cobb angle measurement and Risser test score (used to
assess skeletal maturity based on the ossification of the
iliac crest in children and adolescents), was performed
only at the beginning of the study, due to the potential
adverse effects of repeated X-ray exposure [7, 8].

To investigate the strength of the muscles of the

subjects, tests of strength endurance of the abdominal

muscles and the strength of the back extensor muscles
were used. To determine the strength endurance of the
abdominal muscles, the child takes a supine position on
the couch, arms along the body. From this position, the
child should move to a sitting position without bending
the legs and without taking them off the couch, then

return to the starting position. The number of torso lifts

per minute is counted. To assess the strength of the back

extensor muscles, the child lies face down on the couch

so that the upper body up to the iliac crest is hanging in
front of the couch, arms on the belt (the legs are held by
the physical therapist). The patient lifts the torso as
much as possible and remains in this position until
fatigue. The time to complete muscle fatigue is

determined by a stopwatch [9].

Symmetrical and asymmetrical therapeutic exercises
have been used in physical therapy programmes. These
are corrective therapeutic exercises that help to correct
spinal deformities by generating muscle traction
directed opposite to the defect. When performing
symmetrical therapeutic exercises, the midline position
of the vertebrae is maintained, while the muscles on
both sides of the body contract unevenly. The exercises
are based on training the extensor muscles of the spine,
where stretched and weakened muscles contract more,
and tense muscles contract less. Asymmetrical
therapeutic exercises are aimed at training only
weakened and stretched back muscles. When
performing them, an appropriate position is selected that
acts on a specific part of the spine to reduce curvature
arcs that are far apart (for example, one in the thoracic
spine and the other in the lumbar spine).

The STATISTICA 6.0 software package was used
for statistical processing of the study results. The level
of probability was taken as p < 0.05. The probability of
difference of indicators by sex and between groups was
carried out by Student's t-test for independent pairs,
comparison of indicators after the physical therapy
programme — by Student's t-test for dependent variables.

RESULTS

After a two-week physical therapy programme, the
examination and evaluation of the studied indicators
(except for radiography for Cobb angle and Rieser's
test) were carried out, which are presented in Table 2.

Table 2. Characteristics of the Assessed Morphofunctional Indicators After a Two-Week Physical Therapy

Program, M+SD

A A
Adam’s Forward Bend Test, points 1,68+0,48 1,82+0,40 1,57+0,51 1,63+0,50 1,71+£0,46
Abdominal muscle strength, reps/min 14,24+3 47 13,45+2,30 14,86+4,15 14,54+£2,29 | 14,0+4,24
Back extensor strength, sec 86,48+29,14 | 85,91+29,48 | 86,93+29,98 | 88,18+28,65 | 85,14+30,52
New York Posture Rating scale, points 16,12+1,45 16,36+1,36 15,93+1,54 | 15,45+0,82 | 16,64+1,64%*

Note: p < 0.05 indicates a statistically significant difference between the Symmetric Exercise Group (SymG) and the

Asymmetric Exercise Group (AsymG)

There is a decrease in postural asymmetry and an
increase in functional muscle endurance, as evidenced
by an increase in abdominal muscle strength in boys
(from 10 times per minute to 14) and girls (from 12 to
15 times per minute); and in groups of individual and

group classes (from 11 to 14 times per minute). The
strength of the back extensor muscles also increased.
Among boys — from 64.55+28.41 to 85.91+£29.48 sec;

among girls — from 65.86+26.36 to 86.93+29.98 sec. In

SimG

there

is an

increase in

indicators

from

65.18+25.28 to 88.18+28.65 s, which indicates an
increase of 23%, which demonstrates the best results
among the groups; in AsymG — from 65.35+£28.72 to
increase of 19.79. The
dynamics of changes is illustrated in Table 3.

85.14+30.52,

namely an
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Table 3. Pre-Post Changes (A) in Qutcome Measures in Symmetric and Asymmetric Exercise Groups

—val. -val
Variables Al Boys Girls 1;0‘:3 Lclziin boys SymG AsymG ﬁo‘ijz L:;in the
n=25 | n=11 |n=14 PANE DO | y=11 | n=14 paring
and girls groups

A Adam's Forward Bend | 0| 18 | 036 | 035 037 | -021 |043
Test, points
A Abdominal ml.lscle 3.16 3,63 2.79 0,20 3,27 3,08 0,77
strength, reps/min
A Back ext t th
- ackextensorstrengt 1,12 12136 | 21,07 | 097 23 19,79 | 0,71
A New York Post

ew rork Fosture 1,68 | -182 | -157 |00 145 | -1.86* | 0,03
Rating scale, points

Note: p < 0.05 indicates a statistically significant difference between the Symmetric Exercise Group (SymG) and the

Asymmetric Exercise Group (AsymG)

In general, it can be noted that the endurance of the
abdominal and back strength
significantly improved in all subjects, regardless of
gender and physical therapy programme, which
confirms the success of various forms of therapeutic

muscles extensor

exercises to stabilise the muscular corset and reduce
postural asymmetry. Table 4 presents a detailed analysis
of within-group differences between pre- and post-
intervention outcomes.

The number of points for NYPR significantly
decreased in SymG from 16.90+0.83 to 15.45+0.82, and
in AsymG — from 18.50£1.65 to 16.64+1.65 points,
which indicates a significant correction of posture.
Participants of the AsymG showed better changes in
indicators from 18.5+£1.65 to 16.64+1.64, which is a
decrease of 1.86%, which indicates significantly better
results in posture symmetry compared to SymG.

Table 4. Comparison of pre- and post-intervention means in EG and CG using the paired t-test

t-value df p-value t-value df p-value

Tlokasnuxu
Symmetric Exercise Group Asymmetric Exercise Group

Adam’s Forward Bend Test, points | 2,39 10 0,038 1,88 13 0,082
Abdon?mal muscle strength, 7.64 10 0,000 632 13 0,000
reps/min
Back extensor strength, sec -3,61 10 0,005 -3,55 13 0,004
Ne.w York Posture Rating scale, 9.24 10 0,000 19,14 13 0,000
points

Note: t-value — t-statistic; df — degrees of freedom; p-value — significance level

At the beginning of the training, the Adam's
Forward Bend Test score of SymG was 2+0, and at the
end of the training it was 1.63£0.50, which is a
significant difference. At the same time, in AsymG it
was 1.92+0.26 at the beginning and 1.71£0.46 at the
end, and no significant difference was found.

DISCUSSION

At the beginning of the study, postural asymmetry
was detected in all participants using the NYPR, with an
average score of 17.80+1.55 points, which corresponds
to a satisfactory level. The most frequent clinical
manifestations of scoliosis were asymmetrical position
of the head, shoulders, shoulder blades and waist
triangles, which were detected in 100% of patients.

Measurements of height and weight, followed by the
calculation of BMI, indicate that the indicators of all
subjects range from 20.04+1.43 (boys - 19.60+1.26,
girls - 20.39£1.50), which corresponds to the upper
limit of the norm in accordance with WHO
recommendations [10].

The Risser test is used to assess the degree of growth
of the pelvic bone structures in children and
adolescents. Until the bone has completed active
development, the deformity can progress rapidly. Only
when the bone is fully formed and the growth zones are
closed can we talk about some stabilisation of the
scoliotic arch. The test scores range from 1 to 5, where
5 means full bone maturity. The Rieser test score in
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84% of subjects was «2», which indicates ossification of
25-50%, and the Risser test scores of «3» and «4» were
observed in 16% and indicated an approach to spinal
stabilisation and ossification by 75%. In the study by Del
Prete et al it was observed how scoliosis progresses,
especially during the phase of active growth, and
stabilisation of the scoliotic arch was observed at the end
of active growth [11].

Shoulder imbalance or asymmetry is the most
common manifestation of scoliosis. Despite the existence
of many studies on this issue, a comprehensive review of
risk factors and preventive measures has not yet been
established. A noteworthy study by Nikouei et al
describes that asymmetry of the upper arms is affected by
the thorax, shoulder girdle and spine, and the assessment
of the shoulder in scoliosis is based on three areas: the
cervical spine, shoulder girdle and axilla [12]. Therefore,
strengthening the abdominal muscles and back extensors
to correct shoulder position and posture is absolutely
essential. In addition, a study by Kocaman et al. also
shows that two different types of therapeutic exercises
can improve muscle function and reduce postural
asymmetry [13].

Both physical therapy programs (featuring symmetric
and asymmetric exercises) were effective for children
with mild However, the
approach used in the asymmetric exercise program
demonstrated more pronounced positive changes in
functional and morphological parameters, despite the
initially greater Cobb angle and postural impairments in
this group. This suggests the relevance and importance of

scoliosis. individualized

personalized rehabilitation planning for patients with
more severe postural and spinal deformities.

It is well known that posture is an important
component of health, and given the
physiological characteristics of children, it should be
understood that its development is affected by weakness
and functional asymmetry of the corset muscles, reduced
spinal mobility and muscle strength. Therefore, exercises
are an integral component of scoliosis rehabilitation [14].
Wilczynski et al in their study described that therapeutic

functional

exercises play a very important role in reducing postural
asymmetry, which can be formed from birth and during
the period of active growth can become an impetus for
the development of scoliotic deformity [15]. The study by
Sarkisova N et al states that exercises in the side plank
position asymmetrically strengthen the convex side of the
iliolumbar muscle, lower back, oblique and transverse
abdominal When  these are
strengthened, the spine curves on the stronger side and
reduces deformation [16].

muscles. muscles

Corrective therapeutic exercises aimed at spinal
stabilization improve the functional state of the
musculoskeletal system and enhance the strength of

both deep and superficial muscles on both sides of the
body. The study by Ma et al suggests that after
performing the exercises, patients with scoliosis can
maintain trunk balance, both at rest and during
movement, using the strength of the peripheral spinal
muscles [17]. In addition, the results of the study by
Zhou et al indicate that therapeutic exercises have
potential benefits for reducing the angle of rotation of
the trunk, improving quality of life and reducing
postural asymmetry [18].

Romano et al note that, compared to the complete
absence of treatment, therapeutic exercises can reduce
the progression of scoliosis and improve the quality of
life. Also, exercises are more effective for mild
scoliosis, which are aimed at improving posture and
preventing an increase in Cobb's angle with subsequent
surgery or corseting [19]. It should also be noted that
with regular use of therapeutic exercises (at least 6
months), a slight decrease in Cobb's angle is observed in
the early stages of scoliosis. The most commonly used
type of asymmetric exercises is Schroth Therapy, which
has repeatedly proven to be effective in reducing Cobb's
angle and gives good results among the subjects [20].
Other studies
programmes, which also showed good results in terms
of visual posture assessment [21].

Thus, therapeutic exercises have many advantages.
They include the absence of side effects, accessibility,
overall improvement in quality of life, and aesthetic
perception. Balance and coordination training, Pilates,
facilitation are

have wused conventional exercise

and proprioceptive neuromuscular
widely used in the clinical practice of scoliosis
This integrated therapeutic strategy is
proving to be effective in relieving symptoms.
However, achieving the most effective intervention
strategy for scoliosis remains a challenge, and current
guidelines do not provide guarantees of curvature
reduction [22].

As scoliosis has a negative impact on daily life,
including physical, social and psychological needs, a
comprehensive approach is required that includes not

treatment.

only therapeutic exercises but also psychosocial
interventions to improve psychosocial well-being.
Psychosocial interventions are defined as interpersonal
techniques aimed at improving well-being. Research on
the effectiveness of these interventions is still limited,
but the most promising is patient management after a
rehabilitation programme [23].

Researchers' findings show that exercises have a
positive effect not only in the rehabilitation of scoliosis
but also in improving psychological well-being, while
corseting can reduce patients' self-esteem and lead to
anxiety and uncertainty [24].
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The researchers compared the use of Schroth
Therapy, SEAS, Dobomed, sideways shift exercises,
active spinal self-correction and functional individual
therapy to reduce Cobb's angle in scoliosis. A meta-
analysis showed that SEAS was the most effective in
reducing the curvature angle, followed by Schroth
Therapy, with active self-correction having a greater
impact on improving quality of life and demonstrating
better short-term benefits than other interventions.
Based on the current study results, it can be concluded
that all techniques have a positive effect on improving
physical and psychological qualities in scoliosis among
children and adolescents [25].

Researchers believe that therapeutic exercises are
the most alternative approach to the rehabilitation of
mild scoliosis compared to corseting, which, when used
for a long time without the ability to perform exercises,

PROSPECTS FOR FUTURE RESEARCH

can lead to the development of a flat back and muscle
weakness [20].

CONCLUSIONS

Following the completion of the two-week physical
therapy programs in both individual and group settings,
children with mild scoliosis, regardless of sex,
demonstrated positive dynamics in abdominal and
spinal extensor muscle strength, as well as in posture
scores. While both physical therapy programs proved
effective, greater postural deformities (as indicated by
Cobb angle and NYPR scores) influenced the outcomes.
The individualized approach with asymmetric exercises
resulted in a significantly more favorable impact on
postural symmetry, highlighting the relevance of
personalized physical therapy program development for
patients with more pronounced spinal and postural
deformities.

Further studies should investigate the duration of therapeutic effects of physical therapy programs in children with
mild scoliosis, develop a follow-up management algorithm after a two-week course, and explore strategies for educating

parents to support increased physical activity in children.

AUTHOR CONTRIBUTIONS
Yezhova O.ACPE; Lohynova V.ABP; Baryshok T. AP

A — study design; B — data collection; C — statistical analysis; D — manuscript preparation; E — study administration.

FUNDING

None.

CONFLICT OF INTEREST

The authors have no conflict of interest to declare.

ARTIFICIAL INTELLIGENCE DISCLOSURE

During the preparation of this manuscript, the authors used ChatGPT (OpenAl) to assist with partial translation,
English language editing, and proofreading. The Al tool was not used for data analysis, interpretation of results, or the

development of scientific conclusions. All content was critically reviewed, revised, and approved by the authors, who
assume full responsibility for the accuracy, integrity, and originality of the published work

ETHICAL CONSIDERATIONS

The parents of the children signed an informed voluntary consent for the treatment and rehabilitation of their

children and permission to participate in the study and statistical processing of the results. The study protocol was
reviewed and approved by the Bioethics Committee for Academic and Clinical Research of the Educational and
Scientific Medical Institute of Sumy State University (Protocol No. 4/02, February 18, 2025).

REFERENCES

1. United Nations Economic Commission for Europe
(UNECE). Sustainable Development — concept and
action [Internet]. United Nations Economic
Commission for Europe; 2006 [updated 2021
August 12; cited 2024 Aug 8]. Available from:
https://unece.org/fileadmin/DAM/oes/nutshell/previ

ous_issues/focus_sustainable development.htm.
12/08/2021.

2. Tsentr medychnoi statystyky MOZ Ukrainy.
Medychna statystyka Ukrainy [Centre for Medical
Statistics of the Ministry of Health of Ukraine.
Medical statistics of Ukraine] [Internet]. Kyiv:
Ministry of Health of Ukraine; [cited 2025 Aug 8].

460



Eastern Ukrainian Medical Journal. 2026; 14(2): 453-462

10.

11.

Available from:
http://medstat.gov.ua/ukr/statdanMMXIX.html
Romano M, Negrini A, Parzini S, Negrini S.
Scientific Exercises Approach to Scoliosis (SEAS):
efficacy, efficiency and innovation. Stud Health
Technol Inform. 2008;135:191-207.

Park JH, Jeon HS, Park HW. Effects of the Schroth
exercise on idiopathic scoliosis: a meta-analysis. Fur
J Phys Rehabil Med. 2018 Jun;54(3):440-449.
https://doi.org/10.23736/S1973-9087.17.04461-6
Schreiber S, Parent EC, Hill DL, Hedden DM,
Moreau MJ, Southon SC. Patients with adolescent
idiopathic scoliosis perceive positive improvements
regardless of change in the Cobb angle - Results
from a randomized controlled trial comparing a 6-
month Schroth intervention added to standard care
and standard care alone. SOSORT 2018 Award
winner. BMC Musculoskelet Disord. 2019 Jul
8;20(1):319. https://doi.org/10.1186/s12891-019-
2695-9

Kuznia AL, Hernandez AK, Lee LU. Adolescent
Idiopathic Scoliosis: Common Questions and
Answers. Am Fam Physician. 2020;101(1):19-23
Fahim T, Virsanikar S, Mangharamani D, Khan SN,
Mhase S, Umate L. Physiotherapy Interventions for
Preventing Spinal Curve Progression in Adolescent
Idiopathic Scoliosis: A Systematic Review. Cureus.
2022;14(10):e30314.
https://doi.org/10.7759/cureus.30314

Betz JW, Lightstone DF, Oakley PA, Haas JW,
Moustafa IM, Harrison DE. Reliability of the
Biomechanical Assessment of the Sagittal Lumbar
Spine and Pelvis on Radiographs Used in Clinical
Practice: A Systematic Review of the Literature. J
Clin Med. 2024;13(16):4650.
https://doi.org/10.3390/jcm13164650

Tsanko I. 1., Antonova-Rafi Yu. V., Kurilo S. M.,
Danko D. I. Metody obstezhennia v fizychnii terapii,
erhoterapii : navchalnyi posibnyk dlia zdobuvachiv
stupenia bakalavra za osvitnoiu prohramoiu
«Fizychna terapiia, erhoterapiia» spetsialnosti 227
«Fizychna terapiia, erhoterapiia». [Methods of
examination in physical therapy, occupational
therapy: a study guide for bachelor's degree students
in the educational programme «Physical therapy,
occupational therapy», speciality 227 «Physical
therapy, occupational therapy».]. Kyiv : KPI im.
Thoria Sikorskoho, 2023. 162 s.

World Health Organization. Growth reference data
for 5-19 years: BMI-for-age [Internet]. Geneva:
WHO; [cited 2025 Mar 14]. Available from:
https://www.who.int/tools/growth-reference-data-
for-5to19 years/indicators/bmi-for-age.

Del Prete CM, Tarantino D, Viva MG, Murgia M,
Vergati D, Barassi G, Sparvieri E, Di Stanislao E,
Perpetuini D, Russo EF, Filoni S, Pellegrino R.
Spinal Orthosis in Adolescent Idiopathic Scoliosis:
An Overview of the Braces Provided by the
National Health Service in Italy. Medicina

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

(Kaunas). 2023;60(1):3.
https://doi.org/10.3390/medicina60010003

Nikouei F, Ghandhari H, Ameri E, Mokarami F.
Shoulder Imbalance in Adolescent Idiopathic
Scoliosis: A Systematic Review of the Current State
of the Art. Arch Bone Jt Surg. 2022;10(12):992-
1003.
https://doi.org/10.22038/ABJS.2022.64282.3086
Kocaman H, Bek N, Kaya MH, Biiyiikturan B, Yetis
M, Biiyiikturan O. The effectiveness of two different
exercise approaches in adolescent idiopathic
scoliosis: A single-blind, randomized-controlled
trial. PLoS One. 2021;16(4):¢0249492.
https://doi.org/10.1371/journal.pone.0249492
Moroz LV, Yezhova OO. Vplyv funktsionalnykh
pokaznykiv tuluba na stan postavy molodshykh
shkoliariv [Influence of functional indicators of the
trunk on the state of posture of junior pupils].
Dovtkillia ta zdorovia. 2005;(2):51-3.

Wilczynski J, Sowinska A, Mierzwa-Molenda M.
Physiotherapy as a Specific and Purposeful Form of
Physical Activity in Children with Idiopathic Body
Asymmetry. Int J Environ Res Public Health.
2022;19(22):15008.
https://doi.org/10.3390/ijerph192215008

Sarkisova N, Andras LM, Yang J, Zaslow TL,
Edison BR, Tolo VT, Skaggs DL. Side Plank Pose
Exercises for Adolescent Idiopathic Scoliosis
Patients. Glob Adv Health Med.
2019;8:2164956119887720.
https://doi.org/10.1177/2164956119887720

Ma RT, Wu Q, Xu ZD, Zhang L, Wei YX, Gao Q.
Exercise therapy for adolescent idiopathic scoliosis
rehabilitation: a bibliometric analysis (1999-2023).
Front Pediatr. 2024;11:1342327.
https://doi.org/10.3389/fped.2023.1342327

Zhou Z, Liu F, Li R, Chen X. The effects of exercise
therapy on adolescent idiopathic scoliosis: An
overview of systematic reviews and meta-analyses.
Complement Ther Med. 2021;58:102697.
https://doi.org/10.1016/j.ctim.2021.102697

Romano M, Minozzi S, Bettany-Saltikov J, Zaina F,
Chockalingam N, Kotwicki T, Maier-Hennes A,
Arienti C, Negrini S. Therapeutic exercises for
idiopathic scoliosis in adolescents. Cochrane
Database Syst Rev. 2024;2(2):CD007837.
https://doi.org/10.1002/14651858.CD007837.pub3
Khaledi A, Minoonejad H, Akoochakian M, Gheitasi
M. Core Stabilization Exercises vs. Schroth's Three
Dimensional Exercises to Treat Adolescent
Idiopathic Scoliosis: A Systematic Review. fran J
Public Health. 2024;53(1):81-92.
https://doi.org/10.18502/ijph.v53i1.14685

Kuru Colak T, Durmus BB, Saat¢1 EZ, Caglar E,
Akcay B, Maeso SL. Systematic Review of Clinical
Outcome Parameters of Conservative Treatment of
Adolescent Idiopathic Scoliosis Patients. J Clin
Med. 2025;14(4):1063.
https://doi.org/10.3390/jcm14041063

461



Eastern Ukrainian Medical Journal. 2026; 14(2): 453-462

22.

23.

Jiang Y, Peng H, Song Y, Huang L, Chen H, Li P,
Yang G, Song Y, Chen Q, Yao N. Evaluating
exercise therapies in adolescent idiopathic scoliosis:
a systematic review with Bayesian network meta-
analysis. Peer J. 2025;13:¢19175.
https://doi.org/10.7717/peerj. 19175

van Niekerk M, Richey A, Vorhies J, Wong C,
Tileston K. Effectiveness of psychosocial
interventions for pediatric patients with scoliosis: a
systematic review. World J Pediatr Surg.
2023;6(2):¢000513. https://doi.org/10.1136/wjps-
2022-000513

INFORMATION ABOUT THE AUTHORS

Ipodecop kadenpu

24. Chen Y, Zhang Z, Zhu Q. The effect of an exercise

25.

intervention on adolescent idiopathic scoliosis: a
network meta-analysis. J Orthop Surg Res.
2023;18(1):655. https://doi.org/10.1186/s13018-
023-04137-1

Wang Z, Zhu W, Li G, Guo X. Comparative efficacy
of six types of scoliosis-specific exercises on
adolescent idiopathic scoliosis: a systematic review
and network meta-analysis. BMC Musculoskelet
Disord. 2024;25(1):1070.
https://doi.org/10.1186/s12891-024-08223-1

OKTO 13MYHOT Teparii. N N
€xoBa Oibra A P b ...p ’ CyMChKHi fiep>KaBHUI .
. MeJaroriyHux eprorepanii Ta . o.ezhova@med.sumdu.edu.ua
OnexcaHapiBHA . YHIBepCHUTET -
HayK CTIIOPTHUBHO{
MEIHUITHA
CyMchKHi fepkaBHUN
Jlorunosa I-}I,iBe CHTeﬂT P
BikTopis - ®Oi3uuHMil TepaneBT YHIBEDS ’ vika00132@ukr.net
. UYepmiriBcpka o0acHa
OnexcaHzapiBHa )
JIUTSYA JIKapHI
KaHAUIaT
Bapumiok A Homent kadenpu .
HayK 3 . . XopTHLbKa HalllOHAJIbHA N .
Tersna . . ¢i3ugHOT Teparmii Ta ) krapatv@gmail.com
M ¢his.BUX. 1 aKazeMis -
BiraniiBaa eproreparnii
CIIOPTY

Received: 07.08.2025

Accepted for publication: 02.05.2026

Published: 23.06.2026

462


mailto:o.ezhova@med.sumdu.edu.ua
mailto:vika00132@ukr.net
mailto:krapatv@gmail.com

