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Abstract.

The aim of the study was to assess the impact of physical activity on the prevention and treatment of postural
abnormalities in young women. In this study, the following methods were used: sociological methods;
pedagogical observation; pedagogical experiment; pedagogical testing; anthropometrics; measurement of
muscular  strength using the Back Check 607 system; video recording and biomechanical analysis of
biogeometrical profile of the individual’s posture (using the Torso software), methods of mathematical statistics.
The study involved 94 women aged 22 to 24 years. Results: Most of the women had various postural
abnormalities, and only 25% of the subjects had normal posture. The program for the correction of postural
disorders was developed involving the means of health-enhancing physical activity. One-year participation in the
program contributed to the improvement in the parameters of physical development and physical fitness of
womenas well as correction of postural abnormalities in the frontal plane.

Keywords: physical activity, prevention, correction, postural abnormalities, young women, program of physical
exercise.

Introduction

Maintaining and improving women's health is one of the most pressing problems of our time (Bibik,
2010; Kashuba, 2017). The resolution of this problem can contribute to achievement of social, demographic and
cultural objectives of society. In the Ukrainian society, the potential of physical activity to maintain a healthy
lifestyle and improve the health of population, to prevent unhealthy habits and address other important socio-
economic issues is underestimated due to a number of objective and subjective reasons (Drzal-Grabiec, 2013;
Lazarevaetal, 2017). Physical exercise is an effective way to prevent and manage many diseases, in particular,
disorders of the musculoskeletal system (Andrieieva, 2017a; Lazarevaetal, 2017). The data of studies (Drzal-
Grabiec, 2014; Kashuba, 2016a; Fomenko, 2015;) indicated a high prevalence of postural abnormalities among
young women. There is an urgent need for including health-enhancing physical activity into technologies for
correcting functional disorders of the musculoskeletal system (Kashuba, 2016b, Yarmak, 2017b). A number of
studies have been undertaken so far in this area of research. Cruz-Ferreira A. (2013) developed a technique
involving health-enhancing gymnastic exercises for correcting deformities of the spine in early adulthood. Drzat-
Grabiec(2014) theoretically grounded, classified, and tested aerobic exercisefor correcting structural and
functional abnormalities of the spine.Kukoba T.B. (2011) developed a methodology for correcting the disorders
of the musculoskeletal system in 21-35 year-old women through the use of health-enhancing training with
isotonic exercises which implements a differentiated approach taking into account the patient’s somatotype. R.
Bibyk (2013) developed a technology for correcting the postural abnormalities in adult women involving fitball
aerobics exercises.

All of the above suggests the need for scientific grounding and development of the technology for
correction of postural abnormalities in women in early adulthood that involves health-enhancing physical
exercise. The relevance of the problem, its great social significance guided the choice of the topic for the study
and determined its aim and objectives. A precondition for the development of postural abnormalities is the
weakness of the muscles that stabilize the spine. The most common reason for a weak back is reduced physical
activity and insufficient physical exercise, which contribute to the formation of the muscular core of the body.
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Material and Methods

At the first stage, the study involved 94 women aged 22-24 years. At the second stage, the pedagogical
experiment involved 33 women aged 22-24 years with postural abnormalities in the frontal plane (the scoliotic
posture). Control group (CG) consisted of 17 subjects and experimental group (EG) involved 16 women. Women
who belonged to the groups at the beginning of the experiment did not have a statistically significant difference
in the parameters (p> 0.05) that were studied. The protocols of experiments were approved by the ethics
commission of the National University of Physical Education and Sport of Ukraine. According to ethical
standards, all participants voluntarily provided written informed consent for participation in all stages of the
pedagogical experiment, for further analysis and disclosure of their personal data during interpretation and
publication of the results of the study.

The following methods were used: analysis of scientific and methodological literature; sociological
methods (assessing the motivation of women to the participation in health-enhancing fitness classes);
pedagogical observation (review of more than 500 health-enhancing fitness classes); pedagogical experiment
(ascertaining experiment and formative experiment were conducted); pedagogical experiment (the experiment
included the assessment of the static strength endurance of the spinal erectors, the static strength endurance of
the gluteal and spinal muscles, the strength endurance of the abdominal muscles, the flexibility of the spine,
range of motion of the hip joints, hamstring elasticity, and static body balance); anthropometrics; measurement
of muscular strength using the Back Check 607 system; video recording and biomechanical analysis of
biogeometrical profile of the individual’s posture (using the Torso software).

Statistical analysis of the data was calculated using Microsoft Excel 2010 data analysis tool. The
significance of the differences between the variables of the groups that followed a normal distribution, was
assessed using the Student t-test. Statistical significance was considered for p-values < 0.05 First, descriptive
statistics of all variables were calculated (mean and standard deviation). Kolmogorov-Smirnovand y2 test were
used to assess the normality of the data distribution. Then, a non-parametric test was used to determine the
effects of the program and Mann-Whitney U was used to determine the influence of the program. The statistical
data treatment was carried out with SPSS 22.0.

Results

The study revealed the following functional disorders of the musculoskeletal system in young women:
the scoliotic posture was found in 35.11 % of women (n = 33), the round back posture was in 21.28% of subjects
(n = 20), the round hollow back posture was in 11.70 % (n = 11), and the flat back posture was in 6.38% of
women (n = 6) (Fig. 1).

2553 21,28
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Fig. 1.Distribution of different posture types among the women involved in the study (%): 1 — the round
back posture; 2 — scoliotic posture; 3 — the round hollow back posture; 4 — the flat back posture; 5 — normal
posture.

An analysis of anthropometric data of women with different posture types revealed the significant
differences (p <0.05) between the physical development of women with normal posture and those with various
postural abnormalities. Posture misalignments, both in sagittal and in the frontal plane, affect the strength
topography of the skeletal muscles in young women.

The results of the tests assessing the static strength endurance of the muscles, the flexibility of the spine,
range of motion of the hip joints, and hamstring elasticity, as well as the static equilibrium of women with
normal posture differed significantly from women with postural abnormalities (p <0.05). On the basis of the
obtained results, the general structure and the content of the annual program of health-enhancing fitness classes
for young women were developed. The developed program was aimed at the following objectives:

— correction of posture misalignments in the frontal plane;

— normalization of muscle tone of the right and left sides of the trunk;

— increase in strength of the muscles involved in maintenance of the orthograde posture;

— improvement in balancing abilities;
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— shaping and maintenance of habits of proper posture;

— training in the skills of doing special exercises in unloading initial positions aimed at the development
and maintenance of strength endurance of the trunk muscles;

— formation of the need for exercising regularly at home to implement individual health-enhancing
program in the period between workouts.

The developed program consisted of preparatory, main, and maintaining stages. The preparatory stage was
focused on identifying the types of posture misalignments of the participants of the study and assessing their
physical condition.

The main stage was aimed at correction of postural abnormalities, strengthening of the core muscles,
changing muscle topography, formation of the static/dynamic pattern, increasing the level of physical fitness of
participants due to the reduction of the cardiovascular disease risk factors, and increasing the resistance of the
body to adverse environmental factors. The maintaining stage was focused on the maintenance of the improved
posture and achieved level of physical fitness. To address the objectives of the fitness classes, the special
static/dynamic exercises were used in combination with breathing exercises in various initial positions; strength
exercises contributing to strengthening the muscular system; special corrective exercises, which combine
generation of muscle contractions with further relaxation and stretching; exercises focused on improving
coordination of movements and development of stability of the body in the standing position; special exercises
combined with dynamic and static short-term muscle contractions; relaxation breathing exercises;and isometric
exercises. The workouts lasted for 60 minutes and were done three times a week. The classes included basic
aerobic gymnastics elements, dance combinations, exercises on a fitball, free weight exercises, yoga elements,
breathing exercises, and stretching. The ratio of the means of general and specific training for aerobic exercises
was 60% / 40%. Training heart rate zone was 130-150 beats per minute for aerobic exercises and 110-129 beats
per minute for recovery exercises. Training intensity was 50-75 % of VO,cfor aerobic exercises and 12-14 RM
or 10-12 points on the Borg scale for resistance exercise. The program included mainly aerobic exercises (75%
of the total class time), there were no intervals of high intensity exercise.

The building block concept was used to develop the general structure of health-enhancing fitness
classes. The general structure of the classes consisted of 5 blocks, which had different targeted focuses: warm-
up, aerobic, corrective/preventive, stretching, and warm-down (Fig. 2).

BLOCKS TARGETED FOCUS MEANS
[ [ [
Warm-u | | Preparing the functional systems of the | | Walking, gymnastic exercises, fitball
P body for the upcoming exercise session exercises
| | |
. Improving the function of the Basic aerobic gymnastics elements
Aerobic . . .
L1 cardiovascular system L1 (dancing steps), dance combinations,

breathing exercises, running, walking

. Correction of postural abnormalities, Fitball exercises, breathing exercises,
Corrective/ . . ; .
. strengthening the foot arch, and | corrective exercises, free weights
preventive . .
strengthening of the core muscles exercises
Stretchi Improving muscle elasticity and range of Flexibility exercises in the par terre
retehing || motion | position and using a fitball, gymnastics
for joints
Warm-down [— Reducing tension in the skeletal muscles | — Exercises using a fitball

Fig. 2. Structure and targeted focus of health enhancing fitness classes

A comparative pedagogical experiment was conducted to determine the effectiveness of the proposed
program. The women of the control group (CG) (n = 17) and of the experimental group (EG) (n = 16) had
posture misalignments in the frontal plane (scoliotic posture). Study participants were randomly assigned to the
groups in such a way, that the groups did not differ significantly in the studied parameters (p> 0.05). The
pedagogical experiment lasted for one year.
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After the experiment, the parameters of physical condition and physical fitness of women were changed
both in the EG and the CG. It should be noted that the parameters of the EG were statistically significantly
higher compared to the CG (p <0.05) according to the Mann-Whitney test.

Somatoscopic studies and comparisons found the improvements in posture of women of the EG: the
scapular balance angle decreased on average from 5.0° (S =1.1°) to 2.9° (S =0.5°) (p <0.05). In women of the
CG, no significant positive changes were observed for this parameter (p> 0.05); the same trend was also
observed for the biacromial angle (Fig. 2).

Table.Morphofunctional parameters of women in early adulthood
at the end of the formative experiment (n=33)

Control group (n = 17) Experimental group (n = 16)

Parameter before the study | after the study p before the study | after the study p
X S X N X S X S
The biacromial angle (the angle of 4.6 1.1 3.9 1.1 | p>0.05 4.4 1.2 2.6 0.5 | p<0.05

inclination of the line passing through
the right and the left acromions (),
degrees

The scapular balance angle (the 53 1.1 4.6 1.0 | p>0.05 5.0 1.1 2.9 0.5 | p<0.05
angle of inclination of the line
passing through the right and left
inferior scapular angles) (a,),
degrees

Strength endurance of the 35.8 1.0 373 1.5 | p<0.05| 363 1.0 40.8 3.6 | p<0.05
abdominal muscles:maintenance of
the trunk in the inclined position at
an angle of 45° relative to the floor,
hands along the trunk, reach
forward with hands, s

Cooper's 12 minute run test, m 1444.1 | 222.1 | 1617.6 | 123.7 | p<0.05 | 1509.4 | 180.9 | 1793.8 | 112.4 | p<0.05
Strength endurance of the spinal 36.6 5.1 44.5 34 | p<0.05 | 349 23 50.4 6.0 | p<0.05
erectors, s

Strength endurance of the gluteal 458 1.9 51.7 53 | p<0.05 | 455 1.5 59.4 3.7 | p<0.05
and spinal muscles, s

Flexibility of the spine, range of 3.8 1.1 6.9 1.4 | p<0.05 4.4 1.2 11.1 2.6 | p<0.05

motion of the hip joints, and
hamstring elasticity, cm

Static balance: Flamingo balance 4.9 1.7 4.1 1.1 | p>0.05 4.9 1.4 34 1.0 | p>0.05
test, the number of falls in 60
seconds of balancing

Strength of the spinal extensors, N 207.6 | 33 | 2195 3.8 | p>0.05 | 203.5 34 | 2304 | 3.6 | p<0.05

Strength of the spinal flexors, N 158.2 2.1 169.2 3.6 | p>0.05| 1509 | 2.4 1784 | 4.0 | p<0.05

Strength endurance of the spinal erectors increased by an average of 21.58%, the strength endurance of
the abdominal muscles (maintenance of the trunk in the inclined position at an angle of 45° relative to the floor,
hands along the trunk, reach forward with hands) increased by 4.19 %, flexibility increased by 81.58% (from 3.8
cm to 6.9 cm), and strength endurance of the gluteal and spinal muscles increased by 12.88% (p <0.05). In
women of the EG, statistically significant changes (p <0.05) were found in the following variables: general
endurance increased by an average of 18.84%, strength endurance of the spinal erectors increased by an average
of 44.41%, strength endurance of the abdominal muscles increased by an average of 12.40%, strength endurance
of the gluteal and spinal muscles increased by an average of 30.55%, flexibility of the spine, range of motion of
the hip joints and hamstring elasticity increased by an average of 2.54 times.

The data obtained demonstrate an increase in the strength of the spinal extensor muscles in women of the
EG by an average of 13.22% and the strength of the spinal flexors increased by 18.22% (p <0.05), while there
were no significant changes in these parameters in women of the CG (p> 0.05).

The increase in the strength of the muscle groups in the participants of the proposed corrective program
indicates the improvement in muscle balance and strengthening of the corresponding muscle groups.

The results of the study indicate statistically significant improvements in all of the studied parameters of
physical fitness in women of the EG compared to women of the CG (p <0.05).

Discussion
The results of the authors (Cruz-Ferreira, 2013; Drzat-Grabiec, 2013-2014; Sakmennova, 2016; Spirin,
2012) who have been studied the characteristics of the body posture in human ontogenesis were further

503

JPES®  www.efsupit.ro



VITALII KASHUBA, OLENA ANDRIEIEVA, NATALIIA GONCHAROVA, VICTORIA KYRYCHENKO,
ION KARP, SERHII LOPATSKYI ,MYKOLA KOLOS

developed. The obtained data confirm, supplement and expand the scientific knowledge in this field. The results
of our study on the characteristics of the body posture in women in early adulthood are fully consistent with the
data of Drzal-Grabiec (2014) and Sakmennova (2016), which indicated the high prevalence of functional
disorders of the musculoskeletal system in this population group. The obtained data confirm the findings of the
researchers (Fomenko, 2015; Kashuba, 2016a), who established that the changes in the biogeometric profile of
the posture impair the highly differentiated total structure of the biokinematic chain of the spine. Our studies
confirm the data of scientific researches (Spirin, 2012; Fomenko, 2015), which demonstrate that posture
abnormalities can affect the goniometric characteristics of the body.

The analysis of the results of the study allowed us to expand the data on the physical preparedness of
women with different types of posture in early adulthood (Bibak, 2013; Drzat-Grabiec, 2013). The materials of
our study develop, to a certain extent, the data of the authors (Cruz-Ferreira, 2013; Sakmennova, 2016) on the
focus of special exercises for correction of posture abnormalities (symmetric, stretching, general, and breathing).
We also extend the data of the studies (Moroz, 2011; Ivanchykova, 2018; Sharajeva, 2018; Voronkov, 2018),
which have been showed the positive effect of fitness programs using health-enhancing exercises on the level of
physical condition of women in early adulthood. Summarizing the views of the experts in the field(Bibik,
2010;Kashuba, 2012-2018; Andrieieva, 2017b; Yarmak, 2017a), it is possible to conclude that systematic
physical exercises can contribute to achievement of a set of health-improving objectives, among which are
strengthening of the skeletal muscles and improvement in the respiratory, cardiovascular, and other systems of
the body. The new data are the justification of the program for correction of postural abnormalities in young
women by means of health-enhancing fitness classes, which consists of three stages, such as preparatory, main,
and maintaining, as well as includes five models of the classes, five blocks, which have different targeted
focuses (warm-up, aerobic, corrective/preventive, stretching, and warm-down), and six sets of corrective
physical exercises, which ensure the effectiveness of the organization of health-enhancing fitness classes for
women in early adulthood. Thus, the data obtained in the study provide clear ideas about the specifics of the
correction of postural abnormalities in women in early adulthood through the health-enhancing physical
exercise.

Conclusion

Most of the young women had postural disorders, and only 25% of the subjects had normal posture. The
scoliotic posture was found in 35,11% of women, the round back posture was in 21.28%, the round hollow back
posture was in 11,70%, and the flat back posture was in 6,38% of women.

The data of the ascertaining experiment allowed to determine the specific goniometric characteristics of
the women body in early adulthood, which are characteristic for different types of body posture. For example,
the biacromial angle (the angle of inclination of a line passing through both acromions) was an average of 2.3°
(S = 0.43°) in women, who did not have posture abnormalities, while it was an average of 4.2° (S = 1.17°) in
subjects with scoliotic posture, 3.7° (S = 1.32°) in the ones with round hollow back, and 3.6° (S = 1.19°) in
women with round back (p <0.05). In women with abnormal posture with a reduced physiological curvature of
the spine (flat back), the biacromial angle was an average of 3.2° (S =1.12°) (p> 0.05).

Using the method of electric tensodynamometry, the strength topography of the individual muscle
groups was determined and imbalance in the development of the strength of these muscles was identified in
women with different posture types. The results of functional performance tests assessing the static strength
endurance of the spinal erectors, static strength endurance of the gluteal and spinal muscles, strength endurance
of the abdominal muscles, flexibility of the spine, the range of motion of the hip joints and hamstring elasticity
elasticity, as well as static body balance, demonstrated statistically significant differences (p <0.05) between the
groups of women with various posture abnormalities and women with normal posture in early adulthood.

Implementation of the developed authorial corrective technology the in the process of health enhancing
fitness classes for women in early adulthood with posture misalignments in the frontal plane resulted in the
significant improvement in the goniometric characteristics of the spatial organization of the body. In women of
the EG, the biacromial angle decreased on average from 4.4° (S = 1.2°) to 2.6° (S = 0.5°), and the scapular
balance angle decreased on average from 5.0° (S =1.1°) to 2.9° (S =0.5°) (p <0.05). In contrast, no positive
changes in these variables were found in the women of the CG: the biacromial angle decreased on average from
4.6° (S =1.1°) to 3.9° (S = 1.1°), and the scapular balance angle decreased on average from 5.3° (S=1.1°) to
4.6° (S=1.0°) (p > 0.05).

After conducting the pedagogical experiment, in women of the EG, statistically significant positive
changes (p <0.05) were observed in the measures of general endurance, strength endurance of the spinal erectors,
strength endurance of the abdominal muscles, strength endurance of the gluteal and spinal muscles, strength of
the spinal extensors and flexors, flexibility of the spine, range of motion of the hip joints, and hamstrings
elasticity. In comparison, in women of the CG, statistically significant changes (p <0.05) were found in the
measures of strength endurance of the spinal erectors, strength endurance of the abdominal muscles, flexibility of
the spine, range of motion of the hip joints, and hamstrings elasticity, as well as general endurance and strength
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endurance of the gluteal and spinal muscles (p < 0.05). The pedagogical experiment confirmed the effectiveness
of the developed authorial program.

Acknowledgements

The research was carried out in accordance with the plan of scientific research of NUPESU for 2016-
2020 within the thematic research of the department of health, fitness and recreation “Theoretical and
methodological principles of health-enhancing and recreational physical activity of different population groups”
(the number of State registration 0116U001630).
Conflict of interests.

The authors declare that there is no conflict of interests.

References

Andrieieva, O. &Hakman, A. (2018).Health status and morbidity of children 11-14 years of age during
school.Journal of Physical Education and Sport, 18 (1), 7-15. DOI:10.7752/jpes.2017.s1002

Andrieieva, O., Galan, Y., Hakman, A. &Holovach, I. (2017a). Application of ecological tourism in physical
education of primary school age children.Journal of Physical Education and Sport, 17 (1), 7-15.
DOI:10.7752/jpes.2017.s1002

Andrieieva, O., Hakman, A., Balatska, L., Moseychuk, Y., Vaskan, I. &Kljus O. (2017b).Peculiarities of
physical activity regimen of 11-14-year-old children during curricular and extracurricular hours.Journal of
Physical Education and Sport, 17(4), 2422 — 2427. doi:10.7752/jpes.2017.04269

Bibik, R.V. (2013). Correctionofposturedisordersamongthefirstmaturecagewomenduringthe health-related
physicalfitnessexercise: diss. ... Candidate Sciences of Phys. Education and Sports, Kyiv, 227 p. (in Russian).

Bibik, R.V., Goncharova, N.N. &Khabinets, T.A. (2010).Characteristics of indicators of physical development
of women of the first mature age.Pedagogy, psychology and medical-biological problems of physical
training and sports, 12:11-14. (in Russian).

Cruz-Ferreira A., Fernandes J., Kuo Y.L., Bernardo L.M., Fernandes O. &Laranjo L. et al. (2013). Does pilates-
based exercise improve postural alignment in adult women? Women Health, 53(6), 597-611.

Drzat-Grabiec, J. &Truszczynska, A. (2014).Body posture in young women involved in regular aerobic
exercise.Human Movement, 15 (4):195— 198.

Drzat-Grabiec, J., Snela S., Rykata I, Podgorska, J.&Banas, A.
(2013).Changesinthebodypostureofwomenoccurringwithage. BMC Geriatr.2013; 13: 108.

Fomenko, A.S. &Ponomareva, I.A. (2015).Dynamics of indicators of symmetry of posture when practicing
fitness in persons of the second mature age.Psikhologo-pedagogicheskiye i
fiziologicheskiyeaspektysozdaniyafizkul'turno-ozdorovitel nykhprogramm i
obespecheniyaikhbezopasnosti.202-204. (in Russian).

Goncharova, N., Denisova, L. &Usychenko, V. (2012).Use of modern information
technologies in the field of health fitness.Physical education, sports and health care in

modern society, 2, 163-167. (in Ukrainian).

Ivanchykova, S., Saienko, V., Goncharova, N., Tolchieva, H., &Poluliashchenko, I. (2018).Comparative analysis
of changes in the body composition of female students under the influence of the various kinds of fitness
training load. Journal of Physical Education and Sport, 18(2), Art 142, 961-965.

Kashuba, V., Futornyi, S., Andrieieva, O., Goncharova, N., Carp, I., Bondar, O. &Nosova, N. (2018)
Optimization of the processes of adaptation to the conditions of study at school as a component of health
forming activities of primary school-age children. Journal of Physical Education and Sport, 18(4), 2515 —
2521. doi: 10.7752/jpes.2018.04377

Kashuba, V., Khmelnitska, 1. &Krupenya, S. (2012) Biomechanical analysis of skilled female gymnasts'
technique in «round-off, flic-flac» type on the vault table. Journal of Physical Education and Sport, 12(4),
431-435. doi: 10.7752/jpes.2012.04064

Kashuba, V., Kolos, M., Rudnytskyi, O., Yaremenko, V., Shandrygos, V., Dudko, M. &Andrieieva, O. (2017)
Modern approaches to improving body constitution of female students within physical education classes.
Journal of Physical Education and Sport, 17(4), 2472-2476.doi: 10.7752/jpes.2017.04277

Kashuba, V., Usychenko, V. &Bibik, R. (2016a) The modern approaches to correction of postural abnormalities
through health-enhancing fitness in women of early adulthood. SportyvnyivisnykPrydniprovia, 3, 64-71.

Kashuba, V.A., Usychenko, V.V. &Bibik, R.V. (2016b) Characterization of the structure of motivation for
health-enhancing physical activity in women of the early adulthood.
VisnykZaporizkogoNatsionalnogo Universytetu. 1, 28-34.

Kukoba, T.B. (2011). Improving training for women of 21-35 years based on exercises of isotonic nature with
regard to self-type: author. diss... candidate Pedagogical Sciences. Omsk. 22 p.

Lazareva, O., Aravitska, M, Andrieieva, O., Galan, Y. &Dotsyk, L. (2017) Dynamics of physical activity status
in patients with grade I-III obesity in response to a physical rehabilitation program. Journal of Physical
Education and Sport, 17 (3), 1960-1965. doi:10.7752/jpes.2017.03193

505

JPES®  www.efsupit.ro



VITALII KASHUBA, OLENA ANDRIEIEVA, NATALIIA GONCHAROVA, VICTORIA KYRYCHENKO,
ION KARP, SERHII LOPATSKYI ,MYKOLA KOLOS

Moroz, O.0. (2011). Correction of mass and body composition of women of 21-35 years by means of health
fitness: diss. ... Candidate Sciences of Phys. education and sports: 24.00.02, Kyiv, 234. (in Ukrainian).

Sakmennova, O.V., Ponomareva, [.A. (2016). On the question of normalization of training loads during fitness
classes in persons with postural disorders.Nauchnayaintegratsiya: Sborniknauchnykhtrudov, 552-556. (in
Russian).

Sharajeva, A.V. (2018). Structure of recreational programs of aqua fitness for women of young and advanced
age.Scientists notes of the university named after them. P.F. Lesgaft, 2 (156):279-283. (in Russian).

Spirin, V.K., Boldyshev, D.N. (2012). Diagnosis of functional disorders of posture based on the indicators of
strength endurance of muscles on both sides of the spinal column.Scientists notes of the university named
after them. P.F. Lesgaft, 4 (86): 149-153. (in Russian).

Voronkov, A.V., Byvsheva, D.V. &Nikulin , I.N. (2018). Metod of correction of in women of 30-40 years by
means Pilates.Kul'turafizicheskaya i zdorov'ye, 1(65):150-152. (in Russian).

Yarmak, O., Galan, Y., Hakman, A., Dotsyuk, L., Blagii, O. &Teslitskyi, Yu.(2017a). The Use of Modern
Means of Health Improving Fitness during the Process of Physical Education of Student Youth.Journal of
Physical Education and Sport, 17 (3). 1935-1940. doi:10.7752/jpes.2017.03189

Yarmak, O., Galan, Y., Nakonechnyi, 1., Hakman, A., Filak, Y. &Blahii, O. (2017b). Screening system of the

physical condition of boys aged 15-17 years in the process of physical education. Journal of Physical Education

and Sport, 17(3), 1017-102

506

JPES®  www.efsupit.ro



