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% ADAPTIVE PHYSICAL CULTURE AND SPORT

Formation of strength endurance of the abdomen
and back muscles in girls with degree i scoliosis using
fitball-gymnastics

UDC 612.76

PhD T.V. Anoshina’

PhD T.P. Shiryaeva1

Corresponding author: t.anoshina@narfu.ru

Abstract

PhD, Associate Professor A.V. Tsinis'
PhD, Associate Professor D.M. Fedotov' 2

Northern (Arctic) Federal University named after M.V. Lomonosov, Arkhangelsk
2North State Medical University, Arkhangelsk

Received by the editorial office on 03.25.2023

Objective of the study was to assess the effect of fitball gymnastics on the indicators of static and dynamic strength
endurance of the abdominal and back muscles in girls with grade | scoliosis.

Methods and structure of the study. The scientific work involved 62 female students of a special medical health group
at the age of 18.4+0.6 years with scoliosis of the 1st degree, who were divided into two subgroups depending on the
organization of their training process at the university. The strength endurance of the abdominal and back muscles was
assessed based on the results of exercises to hold the body and the number of lifts in various initial positions.

Results and conclusions. It has been established that in the groups engaged in the framework of the author's and stan-
dard methods of organizing physical culture lessons, there is a significant (p<0.05) increase in results for all proposed
tests. However, in the group that used fitball exercises, the increase in strength endurance is more pronounced. The
author's method of doing fitball gymnastics has a significant beneficial effect on the level of endurance of the abdominal

and back muscles in girls with first-degree scoliosis.
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Introduction. Scoliosis is one of the most com-
mon musculoskeletal disorders among school gradu-
ates and students, which may be due to the significant
prevalence of physical inactivity among the younger
generation, ergonomic violations of workplaces and
excessive use of electronic devices [3, 8, 9].

Scoliosis can lead not only to aesthetic problems,
disrupting the symmetry of the body, but also to limit
the movement of the chest during breathing. As a re-
sult, over time, disturbances in the functioning of the
respiratory system may develop, back pain may ap-
pear, which will negatively affect not only the quality
of life of the schoolchild and student, but may also
affect academic performance due to a poor psycho-
emotional background. Organizing physical education
classes for people with scoliosis as part of the edu-
cational process at a university requires a special ap-

proach. Traditional physical therapy methods for treat-
ing scoliosis include postural exercises, stretching,
breathing training, and exercises to correct muscle
strength imbalances [1, 2, 10, 11].

However, there are a number of works that consider
other methods of organizing corrective measures us-
ing swimming, kinesiotherapy and even karate [4, 5,
6, 7, 12, 13]. Corrective measures can also be applied
through exercises to strengthen the abdominal and
back muscles using fitball gymnastics [1, 2, 10, 11, 12].

Objective of the study was to assess the effect
of fitball gymnastics on the indicators of static and dy-
namic strength endurance of the abdominal and back
muscles in girls with grade | scoliosis.

Methods and structure of the study. The scien-
tific work involved 62 female students with grade | sco-
liosis from a special medical health group (average age
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18.4+0.6 years), who were divided into 2 subgroups de-
pending on the organization of their training process at
the university. The experimental group (EG) consisted
of girls involved in fitball-gymnastics using the author's
method (n=31), the control group (CG) (n=31) included
girls involved in the regular university program.

To assess the strength endurance of the abdomi-
nal and back muscles, the subjects were offered the
following exercises: holding the torso in the initial po-
sitions (i.p.) lying on the stomach (s), on the left side
(s), on the right side (s), while holding the legs under
angle of 45° (c), lifting the body in the i.p. lying on the
stomach (one time), on the back (one time), legs on a
fitball (one time).

To process the obtained data, the statistical soft-
ware package SPSS 27.0 and Excel was used. To as-
sess the significance of differences in mean values,
Student's t-test was used; the critical level of signifi-
cance was accepted at p<0.05.

Results of the study and discussion. As a result of
the analysis of the data obtained, it was established
that in the EG and in the CG there was a significant in-
crease in results for all proposed tests for assessing
the static strength endurance of the abdominal and
back muscles. Thus, in the EG, girls demonstrated
an increase in the time of holding the body in the ini-
tial position lying on the stomach by 49% (p<0.001),
in the initial position lying on the left and on the right
side by 20% and 21% (p<0.01; p<0.01, respectively),
and when holding the legs at an angle of 45° - by 35%
(p<0.001), relative to the initial indicators. In turn, in
the CG the female students performed 26% (p<0.001)
better on the task of holding the body in the i.p. lying
on the stomach, the indicators of holding the torso in
i.p. improved by 10% and 21% lying on the left and
right sides (p<0.05; p<0.01, respectively), and by
11% when keeping the legs at an angle of 45° (p<0.05)
(Figure 1).
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Figure 1. Indicators of static strength endurance
of the abdominal and back muscles in girls, %
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Note: 1 — holding the body while lying on the stomach; 2 - hold-
ing the body while lying on the right side; 3 — holding the body while

lying on the left side; 4 — keep your legs at an angle of 45°.

When analyzing the results of dynamic strength
endurance of the abdominal and back muscles in the
EC and CG, a significant increase in results for all pro-
posed tests was also noted. Thus, EC girls were able to
increase the number of body lifts in the initial position
lying on the stomach and on the back by 50% and 27%
(p<0.001; p<0.01, respectively), in the initial position
of the leg on afitball - by 17%. Among female students
from the CG, the studied indicators increased by 21,
14 and 11% (p<0.01; p<0.05; p<0.05, respectively)
(Figure 2).
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Figure 2. Indicators of dynamic strength endur-
ance of abdominal and back muscles in girls, %

Note: 1 - lifting the body while lying on the stomach; 2 - lifting
the body while lying on your back; 3 - lifting the torso, legs on a
fitball.

Non-surgical methods for correcting scoliosis to-
day include all kinds of adapted physical exercises,
means of therapeutic physical education, various
types of gymnastics with and without objects. All these
methods are aimed at strengthening the muscle cor-
set and increasing motor activity [1, 10, 11].

Fitballs, as one of the means for correcting sco-
liosis, help to increase the stability and flexibility of
the spine, as well as strengthen the abdominal and
back muscles, both during direct physical exercise
and atrest [1, 10, 11, 12]. It is important to remem-
ber that when practicing fitball gymnastics, you
should follow all the principles of building a sports
training, pay special attention not only to strength-
ening the muscles, but also to proper breathing,
avoid overwork, as well as alternating muscle ten-
sion and relaxation.
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As aresult of the study, a positive effect of fitball gym-
nastics on the endurance of the abdominal and back
muscles was established. Timely initiation of physical
exercises aimed at correcting scoliosis will help maintain
correct posture and speed up recovery [5, 10, 13].

Conclusions. The author's method of fitball gym-
nastics has a significant beneficial effect on the level
of static and dynamic endurance of the abdominal and
back muscles in girls with first-degree scoliosis.
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