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Introduction. 
Scoliosis is a disease that is quite common among 

the population of our planet. The progression of spine 
deformation leads to a change in the shape of the chest 
and pelvis, as well as to functional disorders in the car-
diorespiratory, neuromuscular, digestive, and urinary 
systems. The incidence of scoliosis in children has no 
tendency to decrease and reaches 15%. Currently, every 
20 teenagers suffer from scoliosis. Among them, severe 
spinal deformities are found in 0.5% of examined teen-
agers.

Scoliosis leads to early disability and reduced life 
expectancy. According to medical and social expert 
commissions, up to 12% of scoliosis patients become 
disabled by the age of 28. The structure of scoliosis dis-
ability is dominated by children at the age from 12 to 17 

years (28.4%) and young people of working age from 18 
to 39 years (36.7%), mostly female (63.8%) with defor-
mations of the thoracic spine (62 .7%) [1, 2, 3, 4, 5, 6, 
7, 8, 9, 10, 11]. Primary disability in children as a result 
of dysplastic scoliosis is 8-9% in the general structure of 
children’s disability [1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11]. The 
average life expectancy of untreated patients with se-
vere symptoms is from 35 to 40 years [1, 2, 3, 4, 5, 6, 7, 
8, 9, 10, 11].

During the periods of physiological fluctuations in 
growth intensity, spine deformations progress much 
faster. They fall on early childhood (5-7) years and the 
puberty period (for girls from 8 -9 years to 16  – 17 years, 
for boys from 10  – 11 years to 19  – 20 years) [1, 2, 3, 
4, 5, 6, 7, 8, 9, 10, 11]. Prevention of the progression of 
I-II degrees of scoliosis in children during the period of 
incomplete growth is a particular difficulty.

According to modern views on stabilization of the 
process, continuity between stages is necessary. For 
children with scoliosis of I-II degree, restorative mea-
sures should be carried on until growth is complete. The 
search for new physical methods of optimization and 
auxiliary treatment, a new organization of curative and 

Анотація: Стаття присвячена дослідженню встановленню параметрів і індексів, що характеризують 
фізичну працездатність підлітків у віці 15-17 років з сколіозом. В рамках роботи нами були обстежені 54 
підлітка віком 15-17 років, з них 24 підлітка (13 хлопчиків та 11 дівчаток) зі сколіозом склали досліджуванну 
групу та 30 умовно здорових однолітка (по 15 хлопчиків та дівчаток) загальноосвітньої школи які 
склали контрольну групу. Встановили, із збільшенням віку дітей що страждають дефектами хребта 
знижуються рівні показників фізичної працездатності. Так, фізична і відносна працездатність хлопчиків із 
сколіозом у порівняльному аспекті із умовно здоровими хлопчиками-однолітками знижується у 2,64 рази, 
відносної працездатності – у 3 рази, у дівчаток із сколіозом у порівнянні із умовно здоровими дівчатками 
суттєво понижується рівень фізичної і відносної працездатності у 3,55 та у 3,23 рази, понижується 
обсяг і відносний обсяг серця. Також рівень фізичної і відносної працездатності у хлопчиків переважають 
дівчаток, також переважають за обсягом серця, за ударним об’ємом крові – на 34,40%, хвилинним об’ємом 
кровообігу, серцевим індексом з РWС. Але за швидкісного кровотоку хлопчики уступають дівчаткам на 
10,60%.

Ключові слова: підлітки, 15-17 років, сколіоз, фізична працездатність, індекси, параметри.
Abstract. The article is devoted to the study of the identifying the parameters and indices that characterize the 

physical capacity of adolescents at the age from 15 to 17 years with scoliosis. As the part of the research work, we ex-
amined 54 adolescents at the age range of 15-17 years, of which 24 adolescents (13 boys and 11 girls) with scoliosis 
made up the studied group and 30 conditionally healthy peers (15 boys and girls each) from a secondary school who 
made up the controlled group. It is established that with the age increasing of children suffering from spine defects, 
the levels of physical performance indicators decrease. Thus, the physical and relative working capacity of boys with 
scoliosis in a comparative aspect with conditionally healthy boys of the same age decreases by 2.64 times, relative 
working capacity - by 3 times, in girls with scoliosis compared to conditionally healthy girls, the level of physical and 
relative working capacity significantly decreases in 3.55 and 3.23 times, the volume and relative volume of the heart 
decrease. Also, the level of physical and relative working capacity of boys is higher than that of girls, they are also 
higher in terms of heart volume, stroke volume of blood - by 34.40%, minute volume of blood circulation, cardiac 
index with RWS. But boys are inferior to girls by 10.60% in terms of high blood flow.
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preventive measures in modern conditions prompted us 
to perform this research work.

In order to develop an adequate complex of adap-
tive physical exercises, we conducted a research work of 
physical capacity, including and in the dynamics, toler-
ance to physical exertion, as well as certain parameters 
of the cardiovascular (CVS) and autonomic nervous 
systems (ANS), maximal oxygen consumption (MOC) in 
children with scoliosis and practically healthy children 
of the same age.

The aim of the study.
To establish the parameters and indices character-

izing physical performance in children with scoliosis at 
the age from 15 to 17 years.

Object and research methods.
1. The general research methodology is described in 

fig.
2. Selection of studied respondents. The base of 

the study was the Oleksiyovo-Druzhkivska sanatorium 
boarding school of the I-III degrees №. 13 for children 
with scoliosis and comprehensive school of Donetsk re-
gion. As part of the work, we examined 54 adolescents 
at the age from 15 to17 years, of which 24 adolescents 
(13 boys and 11 girls) with scoliosis made up the studied 
group and 30 conditionally healthy peers (15 boys and 
girls each) from comprehensive school who made up 
the controlled group.

3. Setting benchmarks. In the process of studies of 
the working capacity of adolescents at the age from 15 
to 17 years with scoliosis, physical and relative working 
capacity, heart volume and relative heart volume, stroke 
volume, minute blood circulation, cardiac index accord-
ing to RWS, maximum oxygen consumption by heart 
volume were used for assessment. blood flow rate, ab-
solute and relative value of maximum oxygen consump-
tion.

4. Statistical processing of results. Statistical process-
ing of the obtained results was carried out according 

to known methods of variational statistics with deter-
mination of average values (M) and standard error of 
the arithmetic mean value (±m). The reliability of data 
for independent samples was assessed by the Student’s 
t-test, considering the difference to be significant at 
p<0.05.

5. Ethical criteria. The study was conducted in accor-
dance with the provisions of the Council of Europe Con-
vention “On the Protection of Human Rights and Dignity 
in the Aspect of Biomedicine” (1997), “Ethical Principles 
of Medical Scientific Research Involving Human Sub-
jects”, adopted at the 52nd Assembly of the World Med-
ical Association (2000), “General Declaration on Bioeth-
ics and Human Rights”, adopted by the resolution of the 
UNESCO General Conference (2005), the principles of 
the Helsinki Declaration (1964) and in compliance with 
the current regulatory requirements of Ukraine.

Before the beginning of the study, the parents of all 
children provided informed written consent for the ex-
amination of their children and the use of the obtained 
data in scientific work.

Research results and their discussion. 
The results of the study of the levels of parameters 

and indices characterizing physical performance in chil-
dren with scoliosis at the age from  15 to 17 are shown 
in table.

With the increase in the age of children (from 7 to 
17 years old), suffering from spine defects, the levels of 
physical capacity indicators decrease. Thus, the physical 
and relative working capacity of boys with scoliosis in a 
comparative aspect with practically healthy boys of the 
same age decreases by 2.64 times, relative working ca-
pacity  – by 3 times; the volume of the heart and its rela-
tive volume decrease by 1.76 and 1.32 times; the stroke 
volume of blood decreases by 2.09 times, the minute 
volume of blood circulation  – by 19.82%, the cardiac 
index according to RWS  – by 15.52%, the MSC according 
to the volume of the heart  – by 60.47%, the speed of 
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blood flow  – by 42.09%, the absolute and relative value 
of MSC  – by 75.04% and 98.02%, respectively.

In girls at the age from15 to 17 year old with scolio-
sis, in comparison with practically healthy girls of that 
age, the level of physical and relative working capacity 
significantly decreases by 3.55 and 3.23 times, the vol-
ume and relative volume of the heart  – by 3.32 times 
and by 28% accordingly, stroke volume – by 2.48 times, 
minute blood volume – by 43.85%, cardiac index by RWS 
by 28.64%, MSC by heart volume – by 2.02 times, blood 
flow velocity – by 29 .44%, the absolute and relative val-
ues of MSO are 2.12 times and 2.06 times, respectively.

At the same time, the level of physical performance 
of boys with scoliosis is higher than that of girls. Thus, the 

level of physical and relative working capacity in boys is 
54.81% and 17.17%, respectively, and boys exceed girls 
in heart volume by 72.66%, in relative heart volume by 
2.92%, stroke volume blood volume – by 34.40%, min-
ute volume of blood circulation – by 12.29%, cardiac 
index with RWS – by 12.62%, MSC by heart volume – 
by 18.23%, by volume and relative value of MSO – by 
16.19% and by 8.62%. But boys are inferior to girls by 
10.60% in terms of high blood flow.

Conclusions. 
Thus, scoliosis in children at the age from 15 to 17 

years has a negative effect on the level of physical ca-
pacity. It significantly decreases in both boys and girls.
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Таble – Parameters and indices of physical performance in children with scoliosis  
at the age from 15 to 17 years

Indexes Units of 
measurement

Practically healthy children Children with scoliosis

boys
(n=15)

girls
(n=15) Р boys

(n=13)
girls

(n=11) Р Р1 Р2

Physical capacity kgm*min/kg 1750,00±39,47 1523,93±35,66 <0,01 664,00±21,38 428,91±14,23 <0,01 <0,01 <0,01

Relative capacity kgm*min/kg 29,07±1,36 27,67±1,08 >0,05 10,03±0,49 8,56±0,42 <0,05 <0,01 <0,01

Heart volume сm3 869,80±24,93 949,53±33,56 >0,05 493,34±15,03 285,73±11,57 <0,01 <0,01 <0,01
Relative heart 
volume сm3/kg 17,63±1,44 16,64±1,33 >0,05 13,38±1,24 13,00±1,45 >0,05 <0,05 >0,05

Stroke volume of 
blood ml 165,73±4,68 146,11±3,48 <0,01 79,31±4,27 59,01±2,06 <0,01 <0,01 <0,01

Minute volume of 
blood circulation l/min 4,05±0,44 4,33±0,34 >0,05 3,38±0,19 3,01±0,28 >0,05 >0,05 <0,05

Cardiac index on 
PWC l/min/m2 2,68±0,31 2,65±0,22 >0,05 2,32±0,26 2,06±0,41 >0,05 >0,05 >0,05

MSO by heart 
volume ml 3520,13±181,31 3746,13±305,51 >0,05 2193,69±130,85 1855,45±36,61 <0,05 <0,01 <0,01

Blood flow rate ml/kg/min 9,25±0,31 9,32±0,32 >0,05 6,51±0,26 7,20±0,31 >0,05 <0,01 <0,01
Absolute value  
of MSO ml/min 3918,93±226,08 4082,07±364,46 >0,05 2238,85±143,661926,91±36,28 <0,05 <0,01 <0,01

Relative value  
of MSO ml/min/kg 84,08±4,45 80,67±3,51 >0,05 42,46±3,20 39,09±3,01 >0,05 <0,01 <0,01

Notes: P is a reliable difference between practically healthy boys and girls with scoliosis.
P1 is a reliable difference between practically healthy boys and boys with scoliosis.
P2 is a reliable difference between practically healthy girls and girls with scoliosis.


