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Abstract: according to the World Health Organization, 20-30% of people in the world
have diseases and disorders of the musculoskeletal system, which are accompanied by:
scootiness, discomfort, reduced walking amplitude and painful sensations. With scientific
progress there are new perspectives, but there is another side of negative factors associated
with a small-duty way of life and lack of manual activity. During the day: sitting at the table,
in front of the computer, with the phone hand, violating the rule of “student position” by being
in an uncomfortable position for more than 1 — 2 hours. These factors contribute to
gipotonichy muscles and lead to the formation of imbalances of the spinal musculature,
eventually develop degenerative-dystrophic diseases of the musculoskeletal apparatus.
Analysis of skinning of early diagnostics of changes and deformations of the posture in
adolescence. The problematics of the XXI century themes is not new. Analyzing scientific

articles on the topic of postural disorders, one should pay attention to the fact that the main
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efforts are aimed at improving health and preventing diseases. This will ensure the proper
level of health and reduce the incidence of diseases in the population. Objective description.
This publication analyzes the results of preventive and diagnostic examinations, carried out
by preadolescent patients with postural disorders in the sagittal and frontal planes. Materials
and methods. The results of prophylactic and diagnostic review were analyzed, in the city of
Kiev, the Communal non-profit organization "Consultative and Diagnostic Center" of the
Svyatoshinsky district, Phil 2, from May to July 2022. Participated 490 children of
preadolescent age, 11 - 15 years, with impaired position in the sagittal and frontal areas. With
consent of parents or guardians. The following examination methods were used: visual
diagnostics, somatoscopy, manual and musculoskeletal testing, functional tests to determine
the stages of positional disorders, X-ray and magnetic resonance imaging. For convenience,
the documentation is formed, and the patient card is developed. The majority of the patients
with impaired posture in the sagittal and frontal planes are treated by conservative methods.
Conclusions. The main purpose of the preventive-diagnostic examination is to detect skeletal
and muscular imbalances at the initial stage, to choose active procedures, to follow
recommendations for elimination of negative body movements during the day. The child's
health depends on the constant monitoring of parents and consultations of doctors. There
should be cooperation of physicians, parents and children, observance of simple rules and
prophylactic measures.
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Introduction
During preventive examinations, according to the central medical statistics of the
Ministry of Health of Ukraine in 2019, 99,467 children with scoliosis were identified. It is

noted that in adult patients with osteochondrosis and radiculitis almost 90% are those who
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have had scoliosis since childhood. According to data in 2020, more than 231,000 children
are diagnosed with posture disorders, of which 92,000 are diagnosed with scoliosis. In 2021,
the number of children with bad posture varies from 30% to 60%, scoliosis affects an average
of 10 - 15%. The reason is low-active lifestyle, limited physical activity, inadequate
organization of the workplace, overload during the period when the skeleton is not yet
formed, congenital pathologies of the musculoskeletal tissue, etc.

Human posture undergoes significant changes from early childhood, most pronounced
in preschool and school age. This topic is of clinical and scientific interest because changes in
the axial plane can be associated with patient complaints, with discomfort and pain being
frequent symptoms. Ideal posture provides biomechanical efficiency and reduces energy
expenditure (Hazar Z., Karabicak G. O., et al., 2015).

The human spine is adapted to upright posture and is characterized by physiological
distortions: cervical lordosis - forward bend (from 10° to 30°), thoracic kyphosis - backward
bend (from 20° to 40°), lumbar lordosis (from 34 to 42¢). In the sagittal plane, incorrect
posture associated with an increase or decrease in physiological curvature of the spine,
namely slouching, rounded back, round-curved, flat-curved, and flat back. In the frontal
plane, types of posture disorders are divided into: asymmetric and scoliosis.

The spine performs a supporting, protective, and motor function, supports the load,
and contributes to proper postural organization. Many children experience changes in the
physiological curves of the spine, resulting in postural abnormalities. These changes have a
multifactorial etiology and may be genetic, for example: adolescent idiopathic scoliosis (Jiang
H., Yang F., et al., 2018) and hyperkyphosis (Yau M. S., Demissie S., et al., 2016).

Changes in the spine is a biomechanical process of segments determined by physical
examination: the difference between the level of the shoulders, scapulae and pelvis associated

with the progression of the curvature and may indicate that the musculature in these



structures, have impairments or compensatory changes caused by the deformity. , or as a
result of structural changes (M de Ceze, Cugy E., et al., 2012; Nergini S. Aulisa A. G., et. al.,
2012; Stylianides G.A., Beaulieu M., et.al. 2012).

In the Communal non-profit enterprise "Consultative and Diagnostic Center"
Svyatoshinsky district, Branch 2, Department of Physical and Rehabilitation Medicine, due
attention is paid to training, prevention of posture, rehabilitation activities to maintain a young
body and the musculoskeletal system in a weighty state. Causes: decreased motor activity,
prolonged computer use from early childhood, improper posture at school at the desk, heavy
backpacks, improper nutrition, increased trauma, congenital anomalies of the spine, sedentary
lifestyle (Mitova S., Popova D., et. al., 2014). As a consequence of these causes, there is
fatigue of the spinal musculature, children adopt an incorrect posture, which becomes a habit.

Early detection, diagnosis, preventive actions, adequate treatment and rehabilitation,
recreation regime, active physical activity can prevent the adverse effects of spinal disorders
and deformities, will ensure the normal functioning of the adolescent body (Okabu T.,
Kawakami N, et al., 2019).

Increased attention to the study and research of posture disorders and spinal
deformities in schoolchildren is necessary. Due to slow development, undetected onset, and
weak clinical symptoms, children with postural abnormalities are detected late in diagnosis.
Frequent follow-up is needed to confirm whether the spinal curvature worsens during
developmental periods (Sudo H., 2018).

The posture depends on the correct formation of the ridge, on the equal distribution of
muscular force, i.e. on the well-organized work of all muscles that take part in the
musculoskeletal apparatus. Disturbance of the stance is a change in the ruchus structure.
Changes in the posture are functional in nature; in the absence of correction, stable structural

changes in the spine occur (Ko J.Y., Suh J.H., et. al., 2018).



In order to determine the diagnosis and the selection of rehabilitation methods, it is
necessary to collect the anamnesis, perform an examination, determine spinal mobility,
palpation and apply special tests (Rusnék, R., Kolarové, M. 2019).

The prognosis of spinal deformities depends on the age of the child, the etiology of the
disease, the degree of anatomical distortion, localization, and other factors that can aggravate
spinal deformity (Newton P. O. 2020). Timely diagnosis and quality selection of effective
rehabilitation methods, recommendations of orthopedic traumatologist for orthopedic
treatment, when using corsets and insoles. The corset is an auxiliary conservative tool used to
prevent curvature of the spine (Hawary R.E., Zaaroor-Regev D., 2019).

Aim

The purpose of this study is to diagnose early changes and deformities of the
musculoskeletal system in adolescent children.

Materials and methods

The research protocol fully complies with the ethical principles of the Declaration of
Helsinki, supported and reflected by the Human Rights Committee. Preventive diagnostic
examination involved 490 adolescent children (11-15 years old), with posture disorders in the
sagittal and frontal planes. Counseling and examination was conducted in KNP "KDC",
Svyatoshinsky district, Branch 2, from May - July 2022, after the parents signed a voluntary
written consent.

Diagnostic assessment of posture in school-age children was carried out using:
physical and instrumental studies. Physical methods: on examination, posture disorders,
spinal deformities, asymmetry of the shoulders, asymmetry of the supra-shoulders,
asymmetry of shoulder blades angles, asymmetry of the waist triangle, asymmetry of the

cuboid bones axis or the presence of a rib hill were revealed.



Adams forward tilt test to determine paravertebral asymmetry; Plumb test allows rapid
visual diagnosis of scoliotic spinal deformity and monitoring of its dynamics;

To determine the existing postural abnormalities we used: - collection of anamnesis;
Somatoscopy (projection); Palpation (on palpation, there is usually pain along the spine);
Functional tests to determine the level of postural impairment; Manual and muscle testing;
Visual analogue pain scale if needed, goniometry.

Instrumental methods were used: X-rays, computer and magnetic resonance imaging.

Physical therapist implemented and developed a referral in the Communal non-profit
enterprise "Consultative and Diagnostic Center" of Svyatoshinsky district, branch 2,
Department of Physical and Rehabilitation Medicine.

The subject of study: Adolescent children of 11 - 15 years of age with postural
abnormalities in the sagittal and frontal planes. The consultative examination was conducted
from May to July 2022 in the Communal non-profit enterprise "Consultative and Diagnostic
Center" of Svyatoshinsky district, Branch 2, Kiev. The attending physician: Pediatrician,
Orthopedist Traumatologist, Surgeon, after signing a voluntary consent, conducted an
outpatient consultation, examined, and, if necessary, referred to a physical therapist.
Therapeutic and rehabilitative measures were coordinated with the doctor, and selected
individually according to the anamnesis and the request of the child's parents.

Discussion

The preventive diagnostic examination was carried out in the communal
non-commercial enterprise "Consultative Diagnostic Center" of the Svyatoshinsky District,
Branch 2. There were 490 adolescent children aged 11-15 years old, with 246 boys and 244
girls among them (Table 1). Parents gave their written consent to participate in the

examination, treatment, and rehabilitation measures.



Table 1. Distribution of children in the communal non-profit enterprise "Consultative

Diagnostic Center" of Svyatoshinsky district, Kyiv, Branch 2.

Communal non-profit enterprise
"Consultative and Diagnostic Center" of Number of Total

Svyatoshinsky district of Kyiv, branch 2. schoolchildren

Boys 246

Girls 244 490

The results are given in Table 2, concerning the distribution of the wrong posture of
adolescent children, in the sagittal and frontal planes, the number of young men - 236 and

girls - 254. There were 226 children with bad posture in the sagittal plane and 158 in the

frontal plane, that is 48 boys and 58 girls.

Table 2. Posture disorders in the sagittal and frontal planes depend on the article in the

examined children.

Type Number of cases Number of Number of
detected boys girls
Improper posture in the 226 114 112
sagittal planet
Improper posture in the 158 74 84

frontal planet

Normal posture 106 48 58

Total 490 236 254

The data obtained in Table 3, when examined, indicate the number of deviations from
the correct posture by age, gender, and type of violation in the sagittal and frontal planes.
Significant problems with incorrect posture are identified in adolescence, a total of 384

children. The number of deviations from correct posture, all identified cases in the frontal



plane total - 158 children, including 84 girls and 74 boys. The highest percentage of incorrect
posture is in girls.

Of all the diagnosed cases, the highest percentage of incorrect posture in the sagittal
plane, a total of 226, among girls 112 and boys 114. The number of adolescent children with
normal postures, 106 in total, of whom 43 were girls in the sagittal and frontal planes, is
alarming.

Table 3. Prevalence of abnormal posture by age and sex in the examined children.

Improper Improper
Age Gender posture in the | posture in the Normal
sagittal planet | frontal planet posture
11 years old Girls 15 12 5
Boys 17 10 f
12 years old Girls 18 11 10
Boys 21 9 14
13 years old Girls 24 21 )
Boys 23 16 8
14 years old Girls 28 19 13
Boys 25 18 18
15 years old Girls 27 21 6
Boys 28 21 16
Total 226 158 106

Statistical data were processed using Statistica 8 to determine the average child
population with impaired posture in the sagittal plane - 41.09 and in the frontal plane, two
times less - 28.72. As for the normal posture of adolescent children - 19.27 is significantly

less.
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Histogram 1. depicts the average number of 490 adolescent children from 11 to 15
years of age with posture disorder, for the period from May to July 2022, conducted
preventive diagnostic examinations.

Research Findings. Posture disorder highlights the prevalence of spinal deformities in
384 adolescent children, from May to July 2022, during preventive and diagnostic
examinations in the Communal non-profit enterprise "Consultative and Diagnostic Center" of
Svyatoshinsky district, Branch 2. For children from 11 - 15, the number of incorrect postures
in the sagittal plane counted 226, in the frontal plane 158 were identified, and only 106
adolescents had a normal physique. The number of abnormalities with bad posture is of
concern - 384 children in total. In the sagittal plane - 226 in total, including 112 girls and 114
boys. As for incorrect posture in the frontal plane - 158, including 84 girls and 74 boys. There
were 106 with normal posture, of which 43 were girls and 63 were boys. Of the total number
of cases of spinal deformity, improper posture in the sagittal plane accounts for the largest

percentage - 226.



The treating orthopedist-traumatologist, after an outpatient consultation at the
Communal Non-Commercial Enterprise "Consultative Diagnostic Center" of the
Svyatoshinsky District, Branch 2, performed an orthopedic corset, individually for each
patient at the Antis-Orto Prosthesis Center, according to indications. The corset has two
functions - corrective and stabilizing. Corsets of the following types have been used: Boston,
Chenault, Milwaukee, etc. A large number of corsets combine a cosmetic and corrective
effect.

Preventive activities carried out in the Department of Physical and Rehabilitation
Medicine:

- Therapeutic and preventive massage, teaching massage techniques to parents and
caregivers from 15 - 30 min;

- Therapeutic physical training, individual sessions of 30 minutes, group sessions of 45
minutes;

- speech therapy classes;

- physiotherapeutic procedures from 15 - 20 min;

- mechanotherapy 15 - 20 minutes;

- Therapeutic exercises 20 - 30 min;

- Manual therapy 30 minutes;

- Post isometric relaxation 15 - 30 minutes;

- Spinal mobilization 15 - 30 minutes;

- building a home program for self-performance.

The attending physician consults with the patient and parents and makes a
recommendation for the selection of rehabilitation measures. A physician of physical and
rehabilitative medicine and a therapist examine, consult, and plan an individual rehabilitation

program. Nurses for physical therapy, therapeutic massage, and physical therapy instructor



implement the therapeutic or rehabilitation program. Specialists work closely together to
address patient and parent goals. The multidisciplinary outpatient treatment team includes The
attending physician: orthopedic traumatologist, surgeon, pediatrician, physical and
rehabilitation physician, physical therapist, speech therapist, psychologist, therapeutic and
physical education instructor, massage therapist, and nurses.

The scheme of procedures is tailored to the problem of each patient and is carried out
once a day. There should be preventive measures against distortions and deformities of the
spine in daily life. Parents should closely monitor the development of their children.
Disadvantages are most often a sedentary lifestyle, habits that lead to asymmetric
development of the spine and muscles.

In the Department of Physical and Rehabilitation Medicine, each specialist on the
multidisciplinary team continually raises parent and child awareness, posture ethics, and
preventive measures. Providing therapeutic and rehabilitative services for the preservation
and prevention of musculoskeletal deformities in the pediatric population.

Conclusions

Physiologically correct posture is formed in parallel with the growth of the child and
the development of all functions of the body. In violation of the posture, there are negative
consequences: musculoskeletal system, muscular activity, the appearance of improper
functioning of internal organs, and cardiovascular system, which causes the pathological
process of curvature of the spine. It is necessary to maintain the motor stereotype of the
correct posture because it can change both the positive and negative sides.

Periodic posture monitoring is an essential requirement for the timely detection of
abnormalities. Early diagnosis of posture disorders and spinal deformities can be achieved
through an effective screening system. Every parent should have the necessary knowledge to

identify posture abnormalities and contact qualified professionals. It is the responsibility of



the Sviatoshynskiy District Consultative and Diagnostic Center, Branch 2, Kyiv, to provide
appropriate forms and resources to raise public health awareness of this problem. The best
treatment for posture disorders and spinal deformities is prevention. Children should be taught
moderate physical activity and avoid bad habits that lead to bad posture.
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AHOTAaIlisA: BIAMOBIZHO 10 BCECBITHBOI OpraHizaiii oxopoHu 310poB’s, Big 20 — 30%
JIOeH y CBITI MAalOTh 3aXBOPIOBAHHSA Ta MOPYIICHHS OIOPHO-PYXOBOTO amapary, 1o
CYIIPOBO/KYIOTh: CKYTICTIO, AHCKOM(OPTOM, OOMEKEHHSM AaIUIITyId PyXy Ta OOJHOBUMH
BIUYTTAMHU. 3 HAyKOBHM IPOTPECCOM 3SIBISIOTHCS HOBI MEPCHEKTHBH, ajle ICHY€ iHIIA
CTOPOHA HETaTHBHHX (DAKTOPiB, MOBSI3aHUX 3 MAJIOPYXJIMBOM CIIOCOOOM KHUTTA Ta 3
HEJIOCTATHICTIO pyXoBOi akTMBHOCTI. Ha mpoTs3i AHA: CUASAYM 33 CTOJIOM, TIepen
KOMIT'IOTEpOM, 3 Telne(OHOM B pyKaX, MNOPYUIYIOUM MPABUIO «IOJOKEHHS MIKOJSPa»
nepeOyBatoun y He3pyuHii mo3i outbmie 1 — 2 rogud. Lli ¢akTopu CpUsIOTH TINOTOHIT M’ SI31B
Ta NPU3BOAATH 10 (hOpMyBaHHS AMCOANaHCY XpeOETHOI MyCKYJIaTypH, 3TOIOM PO3BUBAETHCS
JlereHepaTuBHO-IUCTPO(DIYHI 3aXBOPIOBAHHS OIOPHO-PYXOBOTO amapary. [IpoananizoBaHHii
CKMHIHT paHbOi JIarHOCTUKM 3MiH Ta Jedopmaliif MOCTaBHM y MiAJTITKOBOMY Billi.
[Ipo6aemaruka Temu XXI cTONITTSA, HE HOBA. AHAJII3yIOYM HAyKOBI CTAaTTi HA TEMY MOPYIIEHb
IIOCTaBH, CIJIiJ 3BEPHYTH YBary Ha Te, IO OCHOBHI 3yCHJUIS CIPSIMOBaHI Ha 3MIiI[HEHHS
3M0pOB’sl Ta MPO(DITAKTUKY 3aXBOpIOBaHb. lle 3abe3meunTh HaJIeKHUI PIBEHb 3[0pOB’Sl Ta
3MEHIIUTh 3aXBOPIOBAHHICTh HaceleHHs. Onuc memu. YpaaHii myOmikamii aHai3ylOTbCA
pe3yapraté  NpO(UIAaKTUYHMX Ta JIaTHOCTHYHUX ONISAIB  TPOBEACHUX MAalll€eHTaM
HiTITKOBOTO BIKYy 3 MOPYLIIEHHSAMU IIOCTaBH Y cariTajJbHiil Ta (pPOHTANbHINA IUIOLIMHAX.
Marepianu 1 meroau. [IpoananizoBaHi pe3ynbTaTé NpodiIaKTHYHO-A1arHOCTUYHOTO OIVISITY, B
micti Kuesi, KomyHansHe HexoMmepiiiiHe mignpueMcTBo «KOHCYIbTaTUBHO-A1arHOCTUYHUHN
1eHTp» CBATOLIMHCHKOTO paitony, Pinis 2, 3 TpaBHs 1o aumeHb 2022 poky. [puitHsim yyacts
490 nite#t mimmiTkoBOro BiKy, Bix 11 — 15 pokiB, 3 MOPYIIEHHSM MOCTAaBU y cariTalbHINA Ta
dpoHTanbHIM TUIOMMHAX. 3a 3romor  OarbkiB  abo ocib, sAKi  IX  3aMiHIOIOTh.
BukopucroByBanuce  MeToau  OOCTE)KEHHs:  Bi3yalbHa JIarHOCTUKA, COMATOCKOIIis,

MaHyaJIbHO-M’5I30B€  TE€CTyBaHHS, (YHKIIOHAJIbHI MNpPOOM [UIs BUSBICHHS CTYIIEHIB
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NOPYIICHHS! TIOCTaBH, PEHTTEH Ta MarHiTHO-pe3oHaHcHa Tomorpadis. s 3pydHOCTI
chopMoBaHa JOKYMEHTAIlisl, pO3po0JieHa KapTKa i Malli€eHTa. bBilbIIicTh MAIliEHTIB 3
NOPYIICHHSM TIOCTaBM Yy cCaritajdbHii Ta (pOHTANBbHIA IUIONMHAX  JIKYHOTHCS
KOHCEPBAaTHBHUMU METOJIaMH. BucHOBKH. OcHOBHUM 3aBIaHHIM
npoQIaKTUIHO-JIarHOCTUYHOTO OIVISILy, € BUSBJICHHS HA MOYATKOBIH cTaaii aucOanaHcy
CKEJIETHO-M S130BUX TOpYIIEHb, MiAOIp AI€BUX MpOLEnyp, AOTPUMAHHS PEKOMEHAALN s
1030aBJICHHS] HEraTUBHUX 3BHUYOK Ta IMOJIOKEHb Tijla HA MpoTs3i qHs. CTaH 310poB’ sl JUTUHU
3aJIeKUTh B TMOCTIMHOTO CHOCTEPEXKEHHs OaThKiB, KOHCYJIBTYBaHHS JikapiB. Mae OyTu
CHiBOpars JikapiB, OaTbKiB Ta [iTei, BUKOHAHHS NPOCTHX NpPaBWI Ta NPO(IIaKTHUYHUX
3aXO/iB.

Kiro4oBi c10Ba: po3BUTOK, CTATUCTHKA, (Di3WUHA Teparisi, TEXHUKU (i3u4HOi Teparii,

Xpeoer.



