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The relevance of the problem

Scoliosis is a common disease of the musculoskeletal system, which is characterized by a multi-
plane deformity of the vertebral column and chest. Due to the pronounced deformation of the
chest, its full excursion during breathing is difficult, which is accompanied by a violation of the
functions of organs and systems of the body [1, 2, 3]. While 20% of cases of scoliosis can be
attributed to neuromuscular, syndromic or congenital disorders, up to 80% of all scolioses are
called "idiopathic" or of unknown etiology [4,5,6]. According to some authors, the leading
causes of this disease are genetic predisposition and metabolic disorders in the body [7,8,9,10].
According to modern literature, the prevalence rate of idiopathic scoliosis ranges from 0.47-
5.2%, on average 2-3% of the total population. The severity and prevalence of scoliosis in girls is
higher than in boys [11]. However, some authors claim that scoliosis occurs in 2-9% of children
and adolescents under the age of 16, and the prevalence of this severe disease in school-age
children reaches 15-30% or more [12, 13]. According to the literature, it was found that girls
with idiopathic scoliosis were generally taller and heavier than healthy children. In particular, it
was found that girls with this disease were significantly taller and heavier at age 12, while boys
with scoliosis were significantly taller at age 14 than their healthy peers [14].

Other studies have shown that girls with scoliosis were generally taller, with a longer arm span,
but with a lower body mass index than healthy children in the control group. It was found that
girls with a complex degree of scoliosis were significantly shorter in height and arm span at the
age of 12 years, but caught up and overtook the control group at the age of 14 to 16 years [15,
16, 17].
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There is no objective data that determines the possible development of scoliosis in the early
stages. There is no consensus on the early diagnosis and prevention of possible consequences of
scoliosis, which justifies the need for research in this area.

The aim of the study

The goal of the study was to study the anthropometric parameters of children aged 10 years with
scoliosis and to compare them with the anthropometric indicators of healthy children.

Materials and research methods

The research was conducted at secondary school No. 2 and boarding school No. 23 in Bukhara
for children with scoliosis. The results of examination of 240 children (100 boys and 140 girls)
aged 10 with idiopathic scoliosis of thoracic localization of I and 111 degree according to Chaklin
were studied. All examined children were divided into 2 groups by simple randomization,
comparable in age, gender, and clinical and functional indicators. The main group consists of
220 children (100 boys and 120 girls) with scoliosis, and the control group consists of 240
healthy children (100 boys and 140 girls).

The method of anthropometric research of children was used for anthropometric measurements
(guidelines of N. H. Shomirzaev, S. A. Ten and I. Tukhtanazarova, 1998).

The diagnosis of idiopathic scoliosis was established on the basis of a standard examination
conducted in the clinic and including clinical and neurological, instrumental, radiographic
methods of investigation (radiography) of the craniovertebral region, thoracic and lumbar spine.
The assessment of anatomical and anthropometric features (measurement of the trunk, chest,
waist, limbs and vertebral column using a centimeter tape and a tasometer) of the vertebrae of
the thoracic and lumbar spine was carried out on the basis of data obtained by digital
radiography. Radiography was performed in the patient's standing position using the TITAN
2000 M device (Korea, 2012), followed by statistical data processing.

Mathematical processing was performed directly from the General Excel 7.0 data matrix using
the capabilities of the STTGRAPH 5.1 program, and the standard deviation and
representativeness errors were determined.

The results of the study

All examined children showed clinical and radiological signs of scoliosis, the direction of the
thoracic scoliotic arch were right-sided or left-sided. Studies have shown that the height of 10
year old healthy male children ranges from 131 cm to 147 cm, with an average of 138.0+0.99
cm. The body weight ranged from 25 kg to 45 kg, with an average of 30.3+1.24 kg.

In a study of children with scoliosis, it was found that the height of 10 year old boys ranged from
128 cm to 136 cm, with an average of 131.8+1.05 cm. The average body weight is 30.0£1.74 kg
(from 24 kg to 52 kg).

The height of 10 year old healthy girls ranged from 136 cm to 155 cm, on average it was equal to
140.7£1.18 cm. The average body weight is 35.4+1.74 kg (from 28 kg to 56 kg).

Studies have shown that the height of 10 year old girls with scoliosis ranges from 118 cm to 139
cm, with an average of 123.0+1.3 cm. The body weight varied from 22 kg to 29 kg, with an
average of 25.4+0.62 kg.
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Table. Anthropometric changes in the chest in children of 10 years of age are normal and

with scoliosis
10 age
No Parameters Control Scoliosis Control Scoliosis
n=100 n=100 n=120 n=140
Boys n=40 Girls n=40

1 | The chest circumference at | 68,9+1,12 66,9+1,80* 71,2+1,36 67,5+1,86*
the pause (sm)
2 | Chest circumference atthe | 72,4+1,05 69,2+1,86* 74,4+1,74 70,2+1,86*
height of inspiration (sm)
3 | Chest circumference when | 67,3%+1,12 65,2+1,86* 69,7+1,67 66,4+0,25*
fully exhaled
(sm)

Notation * — a significant difference of performance compared to the control (p<0,05)

Conducted anthropometric studies among 10 year old male and female children with scoliosis
have shown that the growth parameters of male children are 1.05 times, and that of female
children are 1.09 times behind the parameters of healthy children.

The breast circumference in the pause in boys with scoliosis of 10 years of age is 1.01 times less,
and in girls of this age with scoliosis is 1.12 times less than in healthy children. The chest
circumference at the height of inspiration in boys with scoliosis 10 years of age is 1.02 times
less, and in girls 1.12 times less, in contrast to healthy children of this age. The breast
circumference at full exhalation in male children of 10 years of age with scoliosis is 1.0 times
less, and in girls it is 1.12 times less in comparison with healthy children (see the table).

Discussion and Conclusion

Several risk factors have been identified by previous studies as affecting the progression of AlS.
Age is commonly cited as a key indicator of progression. Younger patients at diagnosis carry a
greater risk for progression due to the onset of puberty. In children with Idiopathic Scoliosis,
gains in sitting height need to be compared with angular development of the spine [18, 19, 20].

Based on the data obtained, it was found that 10-year-old children with male and female
scoliosis lag behind in height and body weight than their healthy peers. This is due to the fact
that the bone system of children at this age is in the development stage, but with scoliotic
disorders, the bone system is delayed in development in children [21, 22, 23].

The chest circumference in the pause, at the height of inspiration and at full exhalation in 10 year
old boys and girls with scoliosis is less. X-ray and anthropometric studies have shown that in
scoliosis in children of 10 years of age, due to pronounced curvature of the vertebral column, the
chest is deformed, and this leads to the fact that its full excursion during breathing is reduced.

List of references

1. Epifanov V. A., Epifanov A.V. Rehabilitation in traumatology and orthopedics. Moscow:
GEOTAR-Media, 2015 416 p.

2. Di Felice F, Zaina F, Donzelli S, Negrini S. The Natural History of Idiopathic Scoliosis
During Growth: A Meta-Analysis. // Am J Phys Med Rehabil. 2018 May; 97(5): 346-356.

3. Muzafarovna, K. S. (2022). Morphological Features of the Cranial Region in Children with
Scoliosis. Research Journal of Trauma and Disability Studies, 1(9), 119-122.

© 2023 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the
terms and conditions of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/).



10.

11.

12.

13.

14.

15.

16.

17.

18.

Scholastic: Journal of Natural and
Medical Education ISSN: 2835-303X

Muzafarovna, K. S., Radjabovich, B. R., & Joraboy, S. (2022). Morphometric Parameters of
the Trunk in Children with Scoliosis. CENTRAL ASIAN JOURNAL OF MEDICAL AND
NATURAL SCIENCES, 3(3), 144-147.

Kamalova, S. M., & Teshaev, S. J. Comparative Characteristics of Morphometric Parameters
of Children with Scoliosis. measurements, 14, 15.

Kamalova, S. M., & Teshaev, S. J. Comparative Characteristics of Morphometric Parameters
of Children with Scoliosis.measurements,14, 15.

Muzaffarovna, K. S. (2021). Morphometricchanges in the parameters of physical
development of children with scoliosis. ACADEMICIA: AN INTERNATIONAL
MULTIDISCIPLINARY RESEARCH JOURNAL,11(2), 359-361.

Menon, K.V., D. Kumar, and T. Thomas, Experiments with a novel content-based image
retrieval software: can we eliminate classification systems in adolescent idiopathic scoliosis?
Global Spine J, 2014. 4(1): p. 13-20.

Maja Fadzan, Josette Bettany-Saltikov. Etiological Theories of Adolescent Idiopathic
Scoliosis: Past and Present. // Open Orthop J. 2017; 11. 1466-1489. doi:
10.2174/1874325001711011466

Zhang W, Sha S, Xu L, Liu Z, Qiu Y, Zhu Z. The prevalence of intraspinal anomalies in
infantile and juvenile patients with "presumed idiopathic" scoliosis: a MRI-based analysis of
504 patients. // BMC Musculoskelet Disord. 2016 Apr 27;17:189.

Dayer R, Haumont T, Belaieff W, Lascombes P. Idiopathic scoliosis: etiological concepts
and hypotheses. // J Child Orthop. 2013;7(1):11-16. https://doi.org/10.1007/s11832-012-
0458-3

Kamalova, S. M. (2021, January). CHANGES IN THE PARAMETERS OF THE
PHYSICAL DEVELOPMENT OF 9-YEAR OLD CHILDREN WITH SCOLIOSIS.
InArchive of Conferences(pp. 5-6).

Muzafarovna, K. S., & Joraboy, S. (2022). The Effect of Scoliosis on the Morphometric
Aspects of the Lower Extremities. Miasto Przysztosci,24, 101-103

Konieczny M.R., Senyurt H., Krauspe R. Epidemiology of adolescent idiopathic scoliosis. //
J. Child. Orthop. 2013;7(1):3-9. doi: 10.1007/s11832-012-0457-4.

Goncharova O. V., Achkasov E. E., Sokolovskaya T. A., Shteynerdt S. V., Gorshkov O. V.
The state of health of students of higher education institutions of the Russian Federation
according to the data of a medical examination in 2011 / / Medico-social expertise and
rehabilitation. 2013; (3): 10-4.

Skinder L. A., Gerasevich A. N., Polyakova T. D., Pankova M. D. Physical rehabilitation of
children with impaired posture and scoliosis: Educational and methodological guide. Brest:
Brgu; 2012: 210 p.

Kaced et al. Abnormal skeletal growth patterns in adolescent idiopathic scoliosis. // Scoliosis
2013 8(Suppl 2):034. doi:10.1186/1748-7161-8-S2-034

Yim AP, Yeung HY, Hung VW, Lee KM, Lam TP, Ng BK, Qiu Y, Cheng JC. Abnormal
skeletal growth patterns in adolescent idiopathic scoliosis - a longitudinal study until skeletal
maturity. //  Spine (Phila Pa 1976). 2012 Aug 15;37 (18):E1148-54. doi:
10.1097/BRS.0b013e31825c036d.

© 2023 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the
terms and conditions of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/).


https://www.ncbi.nlm.nih.gov/pubmed/?term=Fadzan%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29399224
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bettany-Saltikov%20J%5BAuthor%5D&cauthor=true&cauthor_uid=29399224
https://dx.doi.org/10.2174%2F1874325001711011466
https://doi.org/10.1007/s11832-012-0458-3
https://doi.org/10.1007/s11832-012-0458-3
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yim%20AP%5BAuthor%5D&cauthor=true&cauthor_uid=22565390
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yeung%20HY%5BAuthor%5D&cauthor=true&cauthor_uid=22565390
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hung%20VW%5BAuthor%5D&cauthor=true&cauthor_uid=22565390
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20KM%5BAuthor%5D&cauthor=true&cauthor_uid=22565390
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lam%20TP%5BAuthor%5D&cauthor=true&cauthor_uid=22565390
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ng%20BK%5BAuthor%5D&cauthor=true&cauthor_uid=22565390
https://www.ncbi.nlm.nih.gov/pubmed/?term=Qiu%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=22565390
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cheng%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=22565390
https://www.ncbi.nlm.nih.gov/pubmed/22565390

Scholastic: Journal of Natural and
Medical Education ISSN: 2835-303X

19. llhomovna, N. F. (2023). THE ROLE OF INFORMATION AND COMMUNICATION
TECHNOLOGIES IN EDUCATION AND PROFESSIONAL TRAINING OF
STUDENTS. Open Access Repository, 4(3), 680-686.

20. llxomovna, N. F. (2023). GROUP PLAY THERAPY AS A METHOD OF
PRESERVATION MENTAL HEALTH OF THE CHILD. IQRO JURNALLI, 2(1), 262-267.

21. Heary RF, Bono CM, Kumar S (2008) Bracing for scoliosis. Neurosurgery 63: 125-130.

22. Weinstein SL, Dolan LA, Wright JG, Dobbs MB (2013) Effects of bracing in adolescents
with idiopathic scoliosis. N Engl J Med 369: 1512-1521.

23. Kamalova Sh.M., Teshaev Sh.J. Anthropometric parameters of children and adolescents with
scoliosis. // Problems of biology and medicine. no. 4.2 (115) 2019. Pp. 225-229.

24. Dimeglio, A., & Canavese, F. (2012). The growing spine: how spinal deformities influence
normal spine and thoracic cage growth. European Spine Journal, 21(1), 64-70.
d0i:10.1007/s00586-011-1983-3.

© 2023 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the
terms and conditions of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/).



