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Original Article

Fitness — aerobic training of 15 - 17 years” age girl
students, who have significant risk of deviations
in backbone functional state

IRINA KRIVENTSOVA', SVIATOSLAVA PASHKEVYCH', SERGII IERMAKOVZ, PAVOL BARTIK3 “ | JIRI
MICHAL3, MYKOLA NOSKO#*, TETIANA YERMAKOVA!

'H.S. Skovoroda Kharkiv National Pedagogical University, Ukraine
2Kazimierz Wielki University, Poland

SFaculty of Arts, Matej Bel Univesity, Slovakia

4Chernigiv National T.G. Shevchenko Pedagogical University, Ukraine

ABSTRACT

Purpose: to work out complex of health related aerobic exercises with fit-ball for girl students, who have
significant risk of backbone pathologies. Material: in the research 1st-3rd year girl students (n=50, age — 15-
17 years) participated. Questionnaire for assessment of self feeling was used. For diagnostic of backbone
mobility we used criterion of functional disorders and trainings effectiveness assessment. The diagnostic
included eight tests for every girl student of risk group - Cervical spine mobility, Otta’s test, Chest excursion,
Shober’s test, Tomayer’s test, Pavelky’s (left) test, Pavelky’s (right) test and Backbone index. The main
research method was pedagogic experiment. Results: it was found that 50% of 1st year girl students have
pain in back. Average level of backbone mobility (backbone index) in the tested group was 86.9% from
approximate norm at the end of the research. Conclusions: we found that it is possible to prevent from
deviations in backbone functional state and preservation of its functional level in fit-ball aerobic trainings. Fit-
ball aerobic trainings resulted in confident improvement of indicators of backbone mobility. Key words:
LYCEUM, BACKBONE, HEALTH, AEROBIC, FIT-BALL, FUNCTIONAL.
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INTRODUCTION

Functional state of backbone plays important role in human health during all life. It was found that 45.3% of
Ukrainian students of vocational lyceums have disharmonious condition. Only 6-10% of adolescents are
considered to be practically healthy. 50% of boys and 65% of girls have lower than average adaptation
potentials reserves (Apanasenko, 2010). In Kyrgyzstan 62% of gymnasium girls (15-18 years’ age) have
deviations in physical condition (Atambaeva, Isakova, Aman kyzy, Zhumakeeva & Sokubasheva, 2014).
Analysis of Russian youth’s physical and psychological condition showed that 75% of students constantly or
from time to time are in unhealthy state (Romanovskij, 2015). Researches of life quality in some regions of
Australia prove that up to 20% of students have unsatisfactory health (Jacob, Raymond, Jones, Jacob,
Drysdale & Isaacs, 2016).

Scientists determined that only 15.2% of students have correct posture. Great number of posture disorders
is registered in frontal plane (Dudko, 2015). Diagnostic of torso showed that 63% of schoolchildren have
disorders. It witnesses about early symptoms of posture abnormalities (Kupreenko, 2015; Nosko,
Razumeyko, lermakov & Yermakova, 2016; Razumeiko, 2015).

The main reason of possible disorders in backbone functional state is restricted motor functioning. It occurs
as a result of irrational organization of day regime, replacement of active work by passive, especially in
organization of youth’s modern leisure (Kriventsova & II'nic'kij, 2015). Among prophylaxis measures in
respect to this problem certain place is taken by physical exercises (Bartik & Bolach, 2015; Kopeikina,
Drogomeretsky, Kondakov, Kovaleva, & lermakov, 2016).

Among such measures we can mark out aerobic and its kinds. Actually aerobic is one of forms of youth’s
social and professional integration in modern society (Ciomag & Dinciu, 2013; Podrigalo, lermakov, Alekseeyv,
& Rovnaya, 2016). Aerobic can also positively influence on image of students’ bodies, their feeling of dignity;
their awareness of physical exercises’ importance for their health (Majeed, 2015).

Among aerobic kinds special place is taken by exercises with special balls (exercise ball, Swiss ball).
Influence of such trainings on students’ health was shown in researches of different orientation. Among them
there are exercises for muscular corset formation and pain in backbone segments reduction. These authors
found that exercises with such balls reduce pain in lumbar spine (Scott, Vaughan & Hall, 2015; Yan, Hung,
Gau & Lin, 2014), improve perception of physical and psychic welfare (Corréa & Bérzin, 2008; Marshall &
Murphy 2006).

By results of other researches (Pashkevych & Kriventsova, 2015) it was found that among girl students the
most wide spread are diseases of skeletal muscular apparatus. Besides, it was determined that the main
reason of possible disorders of backbone functional state motor functioning restriction can be (Kriventsova &
I'nic'kij, 2015).

It was noted that in organization of such students’ trainings their individual features shall be considered
(Klimenchenko, Kriventsova, Gorban & Makhonin, 2014; Korobeynikov, Korobeynikova, lermakov & Nosko,
2016). It permits to correct deviations in different aspects of students’ health (Kuzmin, Kopylov, Kudryavtsev,
Galimov & lermakov, 2015; Pryimakov, lermakov, Kolenkov, Samokish & Juchno, 2016) and weaken
environmental negative factors’ influence (Bendikova & Bartik, 2015; Kudryavtsev, Kramida, Kuzmin,
lermakov, Cieslicka & Stankiewicz, 2016). It was also noted that implementation of early diagnostic is one of
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important elements of different posture defects’ prophylaxis and treatment (Mrozkowiak, Postuszny,
Zukowska, lermakov & Szark-Eckardt, 2014).

Swimming trainings are also positive direction of this problem’s solution (Rovnaya, Podrigalo, lermakov,
Prusik & Cieslicka, 2014), as well as calisthenics (Adashevskiy, lermakov, Logvinenko, Cieslicka,
Stankiewicz & Pilewska, 2014; Bliznevsky et. al., 2016) and organization of proper pedagogic control
(lvashchenko et.al., 2016a; Ivashchenko et.al., 2016b; Khudolii, lermakov & Ananchenko, 2015, Khudoli,
lermakov & Prusik, 2015). Professional support during training is also important (Adam¢a, Bartik & Nemec,
2014; Pomeshchikova et.al., 2016a; Pomeshchikova et.al., 2016b), as well as students’ adaptation ability for
tasks’ fulfillment (Pupis, Slizik & Bartik, 2013) and level of their activity (Bartik, 2012; Kozina et.al., 2016;
Skurikhina, Kudryavtsev, Kuzmin & lermakov, 2016).

The purpose of the work is to work out complex of health related aerobic exercises with fit-ball for vocational
lyceum girl students, who have significant risk of backbone pathologies.

MATERIAL AND METHODS

Participants

In the first stage of the research 1st — 31 year girl students of vocational lyceum (n=50, age 15-17 years)
participated. In the second stage 20 2nd-3rd years girl students, who had risk of deviation in backbone
functional state, were involved (by questioning data — more than 100 points). Randomly the girl students were
distributed into control (n=10) and experimental (n=10) groups.

The girl students’ parents gave written consent for their children’s participation in the research.

Study design

The research took one academic year. 50 girl students were questioned for complaints, connected with
backbone pathologies. For analysis we used complex assessment by points. Indicators of each girl student
were assessed in points (Questionnaire for assessment of self-feeling, 2016). On the base of questioning we
found the group of risk, which included girl students with moderate and expressed disorders. For diagnostic
of backbone mobility we used criterion of functional disorders and assessment of trainings effectiveness. The
diagnostic included eight tests for every girl student of risk group - Cervical spine mobility, Otta’s test, Chest
excursion, Shober’s test, Tomayer's test, Pavelky’s (left) test, Pavelky’s (right) test and Backbone index
(lonov, Gontmakher & Shevchenko, 2003).

During six months, twice a week we realized pedagogic experiment - additional trainings were conducted
with girl students of both groups (45 minutes each training). The girls of experimental group were trained to
health related fit-ball aerobic by the worked out by us program. Control group girl students were trained by
official lyceum physical culture program.

Statistical analyses

Statistical analysis included: calculation of initial statistical indicators; determination of differences between
groups by statistical data. Statistical processing of the received results was fulfilled with STATISTIKA 6.1
licensed programs. (Khalafian, 2007).
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RESULTS

Analysis of medical documents in respect to distribution into health groups for physical culture classes
showed that majority of girl students (54.2 £ 7.0 %) had health problems. Only 9.3 + 4.1% can be considered
practically healthy.

Results of questionnaires’ processing showed insignificant quantity of 1st year girl students’ complaints
(42.0£1.2 points). 2"d year girl students’ complaints were more expressed (71.0+1.2 points). Third year girl
students had even more complaints of backbone problems (90.0+1.6 points). Basing on health examinations
and girl students’ self-assessment we found the group of backbone pathologies’ risk. This group (60.0 +
6.9%) was trained health related aerobic. It was determined that the most vulnerable were 2 and third year
girl students. The received data witnesses that every of the tested girls from the mentioned group of risk (i.e.
those, having subjective complaints) had not proper backbone functional activity (see table 1).

Table 1. Changes of backbone mobility in control and experimental groups under influence of aerobic
trainings.

M+m
. Approximate Control group, n=10 Expgrlmental group, n=10
N/N Indicators . Lo Begmmng
normative Beginning of  End of the End of the
of the
the research  research research
research
1 Cervical spine mobility, cm 3 1.08£0.11 1.10+0.08 0.94+0.10 1.21+0.09
2 Otta’s test, cm 4 3.85+0.34 410+0.22 3.31+060 4.46+0.22*
3 Chest excursion, cm 6 4104031 425+0.32 350+040 455+0.32*
4 Shober’s test, cm 4 4104031 4.15+025 3.65+040 4.37+0.22*
5 Tomayer's test, cm 0 0.30+0.11 0.25+0.08 0.60+0.20 0.12+0.06*#
6 Pavelky’s (left) test, cm 8 460+021 470+023 4.10+050 5.20+0.28*
7 Pavelky’s (right) test, cm 8 4204033 430+028 4.10+0.50 5.00+0.33*
8 Backbone index, conv.un.  27.0-30.0  19.93+0.90 20.35+0.69 18.80+0.80 23.47+0.41**#

Notes: * - confident difference between indicators of experimental group (p<0.05);
** - confident difference between indicators of experimental group (p<0.01);
# - confident difference between indicators of control group at the end of research (p<0.05).

Experimental group girl students were offered the program of fit-ball aerobic additional trainings. This program
considered orientation, intensity and scope of loads (in compliance with individual physical condition). Every
training as conducted as per the following scheme (see table 2).

Under influence of fit-ball aerobic trainings we registered confident improvement of backbone mobility
indicators in the whole and in comparison with control group (see table 1). It should be noted that by alll,
without exclusion, indicators of backbone mobility we registered positive changes in experimental group,
comparing with initial level (p<0.05). The best dynamic of increment was demonstrated by Otta’s test,
breathing excursion and Pavelky’s test.
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Table 2. Scheme of health related aerobic training (45 minutes).

Part of training Purpose Description Duration min  Methodic instructions
Warm up. Breathing
Activation of attention exercises, general Slow temp; control of
Introduction . Lo exercises, flexibility, 5 min. heart beats rate and
preparation to main work o :
stretching, imitation of breathing
slow walk on fit-ball
Formation of torso and neck
_ Slow and moderate
muscular corset; backbone . .
fexibility. ioints’ e Aerobics + floor work. temp; moderate and
exibility, joints’ mobility; . . _ . :
. . Exercises on fit-ball; maximal movements
. Training of vestibular . , . . .
Main . exercises on fit-ball with 30 min. amplitude. Heart
apparatus. Formation of ) ) ,
. dumbbells; exercises with beats rate shall not
carriage. Improvement of
) . ball on mat. exceed 120 -140
cardio-vascular and respiratory .
beats per minute.
systems.
Cool down. Restoration of Slow temp: control of
N Gradual weakening of load; normal breathing; : P,
Finalizing iy o . 5 min. heart beats rate and
transition to usual activity. stretching of back .
) breathing
muscles. Relaxation.
Control of working
posture in the process of Correct selection of
Topical talks ~ Prophylaxis work work and learning; 5 min. .
) . . material
industrial gymnastic
exercises.

In control group, at the end of the research we registered confident changes by Tomayer’s test (p<0.05) and
backbone index. Other indicators had only tendency to positive changes. At the end of the research average
level of backbone mobility (backbone index) in experimental group was 86.9% in respect to approximate
norm. Insignificant improvement of backbone mobility in control group was at the account of Otta’s test and
chest excursion.

Thus, be the results of our experiment experimental group girl students have opportunity to prevent from
problems with backbone functional state. The mentioned changes are the results of the offered program,
which facilitated improvement of backbone mobility.

DISCUSSION

The received by us results coincide with the data of other authors (Apanasenko, 2010; Klapchuk, Dziak &
Muravov, 1995). Depending on year of studying there is clear tendency to increasing complaints’ quantity
and variety, which can be connected with backbone problems. Results of other researches also show steady
increase of back pains among adolescents recent years (Shahee & Zaky, 2014; Stahl, EI-Metwally & Rimpel,
2014). It was proved in our researches.

In our researches we found that 50% of 1st year girl students have back pains. It coincided with results
(Pravdiuk, 2007). But already 90% of 3" year girl students (17-18 years’ age) had the same symptoms.
Mainly they were pains in thoracic and cervical spines. In our opinion itis conditioned by influence of negative
risk factors, which have been exactly determined for adolescents’ population.
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The available experience (Bannikova, Andruskaia and Pogrebniak, 2014; Romanchuk and Klapchuk, 2015)
witnesses, that opportunities for disordered functions’ restoration are rather various in adolescents with
dorsopathy. Application of fit-ball aerobic as a prophylaxis measure was substantiated for restoration of
backbone functional state.

The results of it practically coincide with the tasks, defined by other scientists (Scott, Vaughan and Hall, 2015;
Yan, Hung, Gau and Lin, 2014). Actually, all above mentioned corresponds to content of fit-ball aerobic (as
a kind of fitness), which is rather popular among modern youth and especially among girls. Besides, there
are practically no counter indications for such trainings.

Additional fit-ball aerobic trainings permitted to substantially improve backbone mobility of girl students that
was proved by the results of functional tests. Duration of the research was not sufficient and accumulation of
positive changes takes much time. It explains little difference between indicators of control and experimental
groups’ girl students. It permits to speak about efficiency of the worked fit-ball aerobic complex and
compliance of this methodic with the tasks of the research.

CONCLUSIONS

Additional fit-ball aerobic trainings permitted to substantially improve backbone mobility of experimental girl
students by all indicators, comparing with initial period. Temp of backbone index increment in control group
was 2.0% for the period of the research. In experimental group it was 25.0% with confident difference
between these indicators at the end of the research. It proves effectiveness of the worked out program.

REFERENCES

1. Adamcak, S., Bartik, P., & Nemec, M. (2014). Attitudes of pupils at the primary schools towards
motion games carried out at physical education classes. Journal of Human Sport and Exercise, 9,
pp.S223-S231. https://doi.org/10.14198/jhse.2014.9.Proc1.02

2. Adashevskiy, V.M., lermakov, S.S., Logvinenko, Y.1., Cieslicka, Mirostawa., Stankiewicz, Btazej., &
Pilewska, Wiestawa. (2014). Individual athletes' biomechanical features of interaction with objects in
art gymnastics. Pedagogics, psychology, medical-biological problems of physical training and sports,
6, pp.3-10. https://doi:10.6084/m9.figshare.1004089

3. Anketa ocenki samochuvstviila [Questionnaire for self-feeling assessment]. (2016), from
http://studopedia.ru/12_173245_anketa-otsenki-samochuvstviya-detey-pri-patologii-
pozvonochnika-v-nachale-eksperimenta.html, access: 2016-08-15.

4. Apanasenko, G.L. (2010). Maksimal'naia aerobnaia sposobnost' kak kriterij optimal'nosti ontogeneza
[Maximal aerobic ability as criterion of ontogeny optimality]. Fiziologiia cheloveka, 1(36), pp.67-73.

5. Atambaeva, R.M,, Isakova, Zh.K., Aman kyzy, Zh., Zhumakeeva, E.K., & Sokubasheva. B.K. (2014).
Ocenka fizicheskogo razvitiia i sostoianiia zdorov'ia sovremennykh devushek-podrostkov g.Bishkek
[Assessment of physical condition and health state of modern girls-adolescents in Bishkek. Bulletin].
Vestnik KGMA im. | K. Akhunbaeva, 3, pp.24-27.

6. Bannikova, R.A., Andruskaia, O.A., & Pogrebniak A.A. (2014). Vertebral'nye bolevye sindromy u
podrostkov [Vertebral pain syndromes in teenagers]. Sportivna medicina, 1, pp.25-30.

7. Bartik, P. (2012). Motor and sports activities as a good means against of drug use. Journal of Human
Sport and Exercise, 7(1 SPECIAL ISSUE). https://doi.org/10.4100/jhse.2012.7.Proc1.16

1294 | 2017 | ISSUE 4 | VOLUME 12 © 2017 University of Alicante


https://doi.org/10.14198/jhse.2014.9.Proc1.02
https://doi:10.6084/m9.figshare.1004089
https://doi.org/10.4100/jhse.2012.7.Proc1.16

Kriventsova et al. / Fitness — aerobic training of 15— 17 years” age girl students JOURNAL OF HUMAN SPORT & EXERCISE

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Bartik, P., & Bolach, B. (2015). Evaluation of general motor performance in older school age pupils
with a moderate mental disability. New Educational Review, 42(4), pp.253-263.
https://doi:10.15804/tner.2015.42.4.21

Bendikova, E., & Bartik, P. (2015). Selected determinants of seniors' lifestyle. Journal of Human
Sport and Exercise, 10(3), pp.805-814. https:/doi.org/10.14198/jhse.2015.103.06

Bliznevsky, A., Kudryavtsev, M., Kuzmin, V., Tolstopyatov, ., lonova, O., & Yermakova, T. (2016).
Influence of personal characteristics of pupils and students on the effectiveness of the relationship
to the specific physical activities. Journal of Physical Education and Sport, 16(2), pp.424-432.
https://doi.org/10.7752/jpes.2016.02066

Ciomag, R.-V., & Dinciu, C.-C. (2013). Aerobics - Modern Trend in the University Educational
Domain.  Procedia - Social and Behavioral  Sciences, 92, pp.251-258.
https://doi.org/10.1016/j.sbspro.2013.08.668

Corréa, E. C. R., & Bérzin, F. (2008). Mouth Breathing Syndrome: Cervical muscles recruitment
during nasal inspiration before and after respiratory and postural exercises on Swiss Ball.
International ~ Journal ~ of  Pediatric  Otorhinolaryngology,  72(9),  pp.1335-1343.
https://doi.org/10.1016/}.ijporl.2008.05.012

Dudko, M.V. (2015). Characteristic of bio-geometric profile of students' posture and physical fitness
in process of physical education. Physical Education of Students, 4, pp.10-16.
https://doi.org/10.15561/20755279.2015.0402

lonov, A.lu., Gontmakher, lu.V., & Shevchenko, O.A. (2003). Klinicheskoe obsledovanie zabolevanij
sustavov [Clinical examination of joints' diseases], Krasnodar.

Ivashchenko, O., Khudolii, O., Yermakova, T., lermakov, S., Nosko, M., & Nosko, Y. (2016). Factorial
and discriminant analysis as methodological basis of pedagogic control over motor and functional
fitness of 14-16 year old girls. Journal of Physical Education and Sport, 16(2), pp.442-451.
https://doi.org/10.7752/jpes.2016.02068

Jacob, E., Raymond, A., Jones, J., Jacob, A., Drysdale, M., & Isaacs, A. N. (2016). Exploration of
nursing degree students' content expectations of a dedicated Indigenous health unit. Collegian,
23(3), pp.313-319. https://doi.org/10.1016/j.colegn.2015.06.001

Khalafian, A.A. (2007). STATISTIKA 6. Statisticheskij analiz dannykh [Statistical analysis of data],
Moscow: Binom-Press.

Khudolii, 0.M., lermakov, S.S., & Ananchenko, K.V. (2015). Factorial model of motor fitness of junior
forms' boys. Journal of Physical Education and Sport, 15(3), pp.585-591.
https://doi.org/10.7752/jpes.2015.03088

Khudolii, O.M., lermakov, S.S., & Prusik, K. (2015). Classification of motor fithess of 7-9 years old
boys.  Journal  of  Physical  Educaton and  Sport,  15(2), pp.245-253.
https://doi.org/10.7752/jpes.2015.02038

Klapchuk, V.V., Dziak, G.V., & Muravov, LV. (1995). Likuval'na fizkul'tura ta sportivna medicina
[Therapeutic physical culture and sport medicine], Kiev: Health.

Klimenchenko, V.G., Kriventsova, LV., Gorban, I.lu., & Makhonin, |.M. (2014). Features of the
procedure of joint exercises for physical education with students of basic and special medical groups.
Pedagogics, psychology, medical-biological problems of physical training and sports, 4, pp.18-21.
https://doi:10.6084/m9.figshare.950951

Kopeikina, E.N., Drogomeretsky, V.V., Kondakov, V.L., Kovaleva, M.V., & lermakov, S.S. (2016).
Modification of Harvard step-test for assessment of students' with health problems functional
potentials. Physical Education of Students, 4, pp.44-50.
https://doi.org/10.15561/20755279.2016.0405

VOLUME 12 | ISSUE 4 | 2017 | 1295


https://doi:10.15804/tner.2015.42.4.21
https://doi.org/10.14198/jhse.2015.103.06
https://doi.org/10.7752/jpes.2016.02066
https://doi.org/10.1016/j.sbspro.2013.08.668
https://doi.org/10.1016/j.ijporl.2008.05.012
https://doi.org/10.15561/20755279.2015.0402
https://doi.org/10.7752/jpes.2016.02068
https://doi.org/10.1016/j.colegn.2015.06.001
https://doi.org/10.7752/jpes.2015.03088
https://doi.org/10.7752/jpes.2015.02038
https://doi:10.6084/m9.figshare.950951
https://doi.org/10.15561/20755279.2016.0405

Kriventsova et al. / Fitness — aerobic training of 15— 17 years” age girl students JOURNAL OF HUMAN SPORT & EXERCISE

23

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

. Korobeynikov, G., Korobeynikova, L., lermakov, S., & Nosko, M. (2016). Reaction of heart rate
regulation to extreme sport activity in elite athletes. Journal of Physical Education and Sport, 16(3),
pp.976-981. https://doi.org/10.7752/jpes.2016.03154

Kozina, Z., Repko, O., Kozin, S., Kostyrko, A., Yermakova, T., & Goncharenko, V. (2016). Motor
skills formation technique in 6 to 7-year-old children based on their psychological and physical
features (rock climbing as an example). Journal of Physical Education and Sport, 16(3), pp.866-874.
https://doi.org/10.7752/jpes.2016.03137

Kriventsova, V. & II'nickij, S.V. (2015). Osoblivosti ozdorovchikh metodik dlia studentok z
porushenniam khrebta [Peculiarities of health related methodic for girl students with backbone
problems]. Zdorov'e, sport, reabilitaciia, 1, pp.54-56.

Kudryavtsev, M.D., Kramida, L.E., Kuzmin, V.A,, lermakov, S.S., Cieslicka, Miroslawa., &
Stankiewicz, Blazej. (2016). Influence of study in hee on ubiquity and strength of students' computer
gambling. Physical Education of Students, 3, pp.13-22.
https://doi.org/10.15561/20755279.2016.0302

Kupreenko, M.V. (2015). Electric myographic control of electric therapeutic apparatus -ceragem
master cgm 3500 influence on backbone of patients with scoliosis. Pedagogics, psychology, medical-
biological problems of physical training and sports, 9, pp.38-44.
https://doi.org/10.15561/18189172.2015.0906

Kuzmin, V.A., Kopylov, Yu.A., Kudryavtsev, M.D., Galimov, G.Y., & lermakov S.S. (2015).
Substantiation of effectiveness of trainings on health related methodic for students with weakened
motor fitness. Physical Education of Students, 6, pp.43-49.
https://doi.org/10.15561/20755279.2015.0606

Majeed, F. (2015). Association of BMI with diet and physical activity of female medical students at
the University of Dammam, Kingdom of Saudi Arabia. Journal of Taibah University Medical Sciences,
10(2), pp.188-196. https://doi.org/10.1016/}.jtumed.2014.11.004

Marshall, P. W. M., & Murphy, B. A. (2006). Evaluation of Functional and Neuromuscular Changes
After Exercise Rehabilitation for Low Back Pain Using a Swiss Ball: A Pilot Study. Journal of
Manipulative and Physiological Therapeutics, 29(7), pp.550-560.
https://doi.org/10.1016/j.jmpt.2006.06.025

Mrozkowiak, Mirostaw., Postuszny, Mariusz., Zukowska, Hanna., lermakov, Sergii., & Szark-Eckardt,
Mirostawa. (2014). The correlations among the complex of spine-pelvis traits and the feet traits in
boys aged 4 to 6 years. Pedagogics, psychology, medical-biological problems of physical training
and sports, 8, pp.46-50. https://doi:10.6084/m9.figshare.1022955

Nosko, M., Razumeyko, N., lermakov, S., & Yermakova, T. (2016). Correction of 6 to 10-year-old
schoolchildren postures using muscular-tonic imbalance indicators. Journal of Physical Education
and Sport, 16(3), pp.988-999. https://doi.org/10.7752/ipes.2016.03156

Pashkevych, S.A., & Kriventsova, I.V. (2015). Viznachennia stanu zdorov'ia ta skarg, pov'iazanikh z
patologiieiu khrebta u studentok liceiu [Determination of health status and complaints, connected
with backbone pathologies in lyceum girl students]. Visnik Chernigivs'kogo nacional'nogo
pedagogichnogo universitetu, 129 (3), pp.250-254.

Podrigalo, L.V., lermakov, S.S., Alekseev, AFF., & Rovnaya, O.A. (2016). Studying of
interconnections of morphological functional indicators of students, who practice martial arts.
Physical Education of Students, 1, pp.64-70. https:/doi.org/10.15561/20755279.2016.0109
Pomeshchikova |., lermakov S., Bartik P., Shevchenko O., Nosko M., Yermakova T., & Nosko Y.
(2016). Influence of exercises and games with ball on vestibular stability of students with muscular-
skeletal apparatus disorders. Sport Science, 9(1). pp.75-83.

1296 | 2017 |ISSUE 4 | VOLUME 12 © 2017 University of Alicante


https://doi.org/10.7752/jpes.2016.03154
https://doi.org/10.7752/jpes.2016.03137
https://doi.org/10.15561/20755279.2016.0302
https://doi.org/10.15561/18189172.2015.0906
https://doi.org/10.15561/20755279.2015.0606
https://doi.org/10.1016/j.jtumed.2014.11.004
https://doi.org/10.1016/j.jmpt.2006.06.025
https://doi:10.6084/m9.figshare.1022955
https://doi.org/10.7752/jpes.2016.03156
https://doi.org/10.15561/20755279.2016.0109

Kriventsova et al. / Fitness — aerobic training of 15— 17 years” age girl students JOURNAL OF HUMAN SPORT & EXERCISE

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Pomeshchikova, I. P., Shevchenko, O. O., Yermakova, T. S., Paievskyi, V. V., Perevoznyk, V. I,
Koval, M. V., Moiseienko, O. K. (2016). Influence of exercises and games with ball on coordination
abilities of students with disorders of muscular skeletal apparatus. Journal of Physical Education and
Sport, 16(1), pp.146-155. https://doi.org/10.7752/jpes.2016.01024

Pravdiuk, N.G. (2007). Kliniko-instrumental'naia kharakteristika dorsopatij u lic molodogo vozrasta
[Clinical instrumental characteristic of dorsopathy in young age persons], Moscow.

Pryimakov, O., lermakov, S., Kolenkov, O., Samokish, I., & Juchno, J. (2016). Monitoring of
functional fitness of combat athletes during the precompetitive preparation stage. Journal of Physical
Education and Sport, 16(2), pp.551-561. https://doi.org/10.7752/jpes.2016.02087

Pupis, M., Slizik, M., & Bartik, P. (2013). The use of hyperoxia as a way to accelerate recovery after
a karate and judo match. Journal of Human Sport and Exercise, 8(3).
https://doi.org/10.4100/jhse.2013.8.Proc3.06

Razumeiko, N.S. (2015). Early diagnosis of junior school age children's posture disorders.
Pedagogics, psychology, medical-biological problems of physical training and sports, 12, pp.96-102.
https://doi.org/10.15561/18189172.2015.12015

Romanchuk, A.P., & Klapchuk, V.V. (2015). Problemy ozdorovitel'noj fizicheskoj kul'tury i fizicheskoj
reabilitacii [Problems of health related physical culture and physical rehabilitation], Odessa.
Romanovskij, S.K. (2015) Dvigatel'naia aktivnost' kak osnovnoe uslovie podderzhaniia i ukrepleniia
zdorov'ia sovremennykh studentov s otkloneniiami v sostoianii zdorov'ia [Motor functioning as the
main condition of health strengthening in modern students with health problems]. Vestnik sportivnoj
nauki, 3, pp.58-62.

Rovnaya, O.A., Podrigalo, L.V., lermakov, S.S., Prusik, Krzysztof., & Cieslicka, Mirostawa. (2014).
Morphological and functional features of synchronous swimming sportswomen of high qualification.
Pedagogics, psychology, medical-biological problems of physical training and sports, 4, pp.45-49.
https://doi:10.6084/m9.figshare.951916

Scott, I. R., Vaughan, A. R. S., & Hall, J. (2015). Swiss ball enhances lumbar multifidus activity in
chronic  low back pain. Physical Therapy in  Sport, 16(1), pp.40-44.
https://doi.org/10.1016/].ptsp.2014.02.007

Shaheen, AAM., & Zaky, N.A. (2014). Research article nonspecific low- back pain in saudi
schoolchildren and adolescents: prevalence and associated risk factors. International Journal of
Recent Scientific Research, 5(6), pp.1076-1081.

Skurikhina, N.V., Kudryavtsev, M.D., Kuzmin, V.A., & lermakov S.S. (2016). Fitness yoga as modern
technology of special health groups' girl students' psycho-physical condition and psycho-social health
strengthening. Physical Education of Students, 20(2), pp.24-31.
https://doi.org/10.15561/20755279.2016.0204

Stahl, M. K., EI-Metwally, A. A. S., & Rimpela, A. H. (2014). Time trends in single versus concomitant
neck and back pain in finnish adolescents: results from national cross-sectional surveys from 1991
to 2011. BMC Musculoskeletal Disorders, 15(1). https://doi.org/10.1186/1471-2474-15-296

Yan, C.-F.,Hung, Y.-C., Gau, M.-L., &Lin, K.-C. (2014). Effects of a stability ball exercise programme
on low back pain and daily life interference during pregnancy. Midwifery, 30(4), pp.412-419.
https://doi.org/10.1016/j.midw.2013.04.011

This title is licensed under a Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Unported License.

VOLUME 12 | ISSUE 4 | 2017 | 1297


https://doi.org/10.7752/jpes.2016.01024
https://doi.org/10.7752/jpes.2016.02087
https://doi.org/10.4100/jhse.2013.8.Proc3.06
https://doi.org/10.15561/18189172.2015.12015
https://doi:10.6084/m9.figshare.951916
https://doi.org/10.1016/j.ptsp.2014.02.007
https://doi.org/10.15561/20755279.2016.0204
https://doi.org/10.1186/1471-2474-15-296
https://doi.org/10.1016/j.midw.2013.04.011
http://creativecommons.org/licenses/by-nc-nd/3.0/
http://creativecommons.org/licenses/by-nc-nd/3.0/

