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Abstract. This article examines the impact of regular physical activity, including
swimming and rhythmic gymnastics, on the cardiorespiratory system, physical
development. The aim of this study is to analyze the physical development and
functional state of the cardiorespiratory system in children and adolescents involved
in swimming and rhythmic gymnastics. A review of current scientific publications on
the impact of systematic physical activity on anthropometric indicators,
cardiovascular and respiratory performance, of young athletes is provided. It
emphasizes the importance of developing comprehensive programs for assessing the
body's functional reserves to prevent noncommunicable diseases and ensure safe
sports activities. A literature review revealed ambiguous effects of youth sports
compared to physical education in the school curriculum, which requires further
research.
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Relevance

According to recent World Health Organization estimates, approximately 80 %
of adolescents worldwide fail to meet recommended levels of physical activity, with
girls generally less active than boys. While WHO’s global monitoring shows
persistently high prevalence of insufficient activity among adolescents aged 11-17
years, efforts remain underway to reduce these levels by at least 10 % by 2025 and 15
% by 2030 compared to baseline figures from 2010. Although long-term trend data up
to 2016 indicate high levels of inactivity across regions, recent updates continue to
reflect that a substantial majority of young people do not achieve the daily
recommended 60 minutes of moderate-to-vigorous physical activity. With the
prevalence of noncommunicable diseases increasing among children and adolescents,
the development of effective preventive strategies aimed at maintaining health and
increasing the body's adaptive reserves is particularly important. Regular physical
activity is considered one of the leading factors in harmonious physical development
and functional maturity of the body's main systems.
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Physical activity improves cardiovascular and respiratory function, and has a
positive effect on metabolic processes, bone density, and maintaining a healthy body
weight. Regular rhythmic gymnastics and swimming promote balanced physical
development and have a beneficial effect on children's psycho-emotional well-being.
A dose-dependent effect has been observed: the higher the volume and intensity of
physical activity, the greater the positive changes in the cardiorespiratory system. It
has been reliably established that moderate and vigorous physical activity, typical of
swimming and rhythmic gymnastics, reduces the risk of developing type 2 diabetes,
cardiovascular disease, and related mortality . These sports incorporate both aerobic
and strength training elements, ensuring comprehensive health improvement.

Children aged 7-16 who actively participate in rhythmic gymnastics or
swimming have a lower risk of developing obesity and related diseases. The high level
of physical activity associated with these sports ensures optimal physical development,
reflecting the influence of the external environment, training characteristics, and
lifestyle. Anthropometric parameters—body size, proportions, and somatotype —help
identify predisposition to rhythmic gymnastics and swimming, as well as assess the
overall physical condition of young athletes. These sports not only promote physical
development but also improve autonomic regulation, the body's energy systems, and
overall physical performance. Due to the intense training required in these sports, the
importance of medical support for young athletes increases. It is essential to consider
growth and puberty phases, individual characteristics, and the balance between
training, rest, and study. Only a rational distribution of physical activity can ensure
harmonious development, improved health, and the creation of a solid foundation for
successful athletic achievement. In rhythmic gymnastics and swimming, special
attention is paid to the functional state of the cardiorespiratory system, as it determines
the level of physical fitness and overall well-being of athletes. Heart rate (HR) is a
readily available indicator of adaptation, but when analyzing the impact of physical
activity on the cardiovascular system, electrocardiography data is more informative.
In countries with advanced sports medicine, such as Italy, regular ECG screenings
reduce the risk of sudden cardiac death in athletes, which has formed the basis of
international recommendations. According to the World Health Organization, a
significant proportion of children and adolescents worldwide do not achieve
recommended levels of physical activity, which is associated with an increased risk of
obesity, cardiovascular and metabolic disorders well-being. Against this backdrop,
there is growing interest in studying the impact of regular exercise on children.
Swimming and rhythmic gymnastics are sports that actively engage the
cardiorespiratory system and develop sustainable adaptive responses. At the same time,
these sports are characterized by different biomechanical and physiological
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characteristics, necessitating a comprehensive assessment of their impact on the
physical development and functional status of children and teenagers.
Materials and methods

The PubMed , Cochrane databases Library , eLIBRARY , and other sources.
This review analyzes studies on the impact of regular exercise on anthropometric
indicators, cardiovascular and respiratory health of children and teenegers involved in
swimming and rhythmic gymnastics. The primary objective of this review was to
systematize existing scientific data and assess the body's adaptive capacity under long-
term training conditions.

Results and discussion

An analysis of the literature demonstrates that children and adolescents who
regularly participate in swimming and rhythmic gymnastics exhibit higher levels of
physical activity and better physical development than their peers who do not
participate in sports. Regular training promotes weight management, muscle strength,
flexibility, motor coordination, and overall physical performance. The functional state
of the cardiorespiratory system in young athletes reflects adaptation to physical
activity. Swimming increases respiratory efficiency, improves gas exchange, and
reduces cardiac output. Rhythmic gymnastics, in turn, has a significant impact on
autonomic regulation, stress tolerance, and neuromuscular coordination. The
magnitude of these positive changes depends on the volume and intensity of training,
age at initiation, and individual characteristics. At the same time, failure to adhere to
the principles of gradualness and adequacy of loads can lead to overstraining of
adaptation mechanisms, especially during periods of intensive growth and puberty.

Research into the cardiorespiratory system, physical development, and
psychoemotional health of children involved in swimming and rhythmic gymnastics
represents an important and promising area of research. This requires the development
and implementation of scientifically sound methods for preparing preschoolers for
sports and fitness.

A review of the scientific literature confirms that the impact of regular sports
training in youth sports on physical development, functional capacity, and emotional
well-being remains a subject of active study and comparison with physical education
classes within the school curriculum. This underscores the need for further
comprehensive research. Anthropometric and somatotypical characteristics play a
significant role in athletic orientation and predicting success in swimming and
rhythmic gymnastics. Body composition, body proportions, and level of functional
fitness determine the effectiveness of motor activity and tolerance to training loads.
Considerable attention in modern sports medicine is devoted to assessing the
cardiovascular system. Along with heart rate monitoring, electrocardiography remains
an informative method, allowing for the detection of early signs of functional and
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structural myocardial changes. Psychoemotional state is an important component of

adaptation to athletic activity. Children and adolescents, especially under competitive

pressure, may develop signs of emotional stress, anxiety, and autonomic dysfunction,
requiring the inclusion of psychological support in the medical monitoring system.
Conclusions

Thus, regular swimming and rhythmic gymnastics have a multifaceted positive effect

on the physical development and functional state of the cardiorespiratory system in

children and adolescents. The development of stable adaptive responses contributes to
improved health and physical performance.

At the same time, the effectiveness and safety of sports activities are only
possible with comprehensive medical and educational support that takes into account
age-related, morphofunctional, and psychoemotional characteristics of the body. The
development and implementation of a system for objectively assessing children's
functional reserves represents a promising approach to preventing health problems and
optimizing training in youth sports.

BIBLIOGRAPHY

1. Abramova T.F. et al. The Impact of Systematic Sports Activities on the Physical
Development and Physical Fitness of Children 6-10 Years OIld // Bulletin of
Moscow University. Series 23. Anthropology. 2019, No. 3. — P. 5-14,

2. Avdeeva T.G., Vinogradova L.lI. Sports Medicine in Children and Adolescents.
Handbook for Physicians, 2nd edition. Moscow, 2020. — 384 p.

3. Aliyev L.S. Features of the indicators of functional tests of the cardiorespiratory
system of adolescents aged 10-15 years during football training // Chronos , 2020,
No. 8. — P. 4-10.

4. Alkhasov D.S. Theory and History of Physical Education: Textbook and Workshop
for Secondary Vocational Education. Moscow, 2020 — 191 p.

5. Ausheva Yu.M. The influence of external factors on the psychological state of
athletes // Resources for the competitiveness of athletes: theory and practice of
implementation. 2020, No. 1. - P. 6-7.

6. Akhmedova D.l. Functional indicators of the cardiovascular and respiratory
systems in children involved in physical education and sports // Pediatrics, 2014,
No. 1(2) — P. 74-77.

7. Balamutova N. et al. Features of reactions of the respiratory and cardiovascular
systems of girls aged 10-12 years to swimming load // Slobozhansky science and
sports vesnik 2019, no. 2. — pp. 69-74.

8. Bulgakova N.Zh. Swimming with Teaching Methods. Textbook, 2nd edition, 2022.
344 p.

@ https://journalss.org [ 355 ] 59-son_4-to’plam_Dekabr -2025


https://journalss.org/

e L o ISSN:3030-3621
Ta'lim innovatsiyasi va integratsiyasi

9. Garganeeva N.P., Taminova I.F., Tyukalova L.l. The influence of dynamic and
static physical loads on intracardiac hemodynamics and physical performance in
qualified athletes. Cardiovascular Therapy and Prevention 2015, 14 (5): 60-6.

10.Govorukhina A.A., Vetkalova N.S. Features of the functional state of the
respiratory system of swimmers at different stages of sports training // Bulletin of
NGVU. 2017, No. 1. - P. 74-79.

11.Godina E.Z., Gundegmaa L., Permyakova E.Yu. Comparative analysis of total body
sizes and functional characteristics of rural and urban children and adolescents in
Mongolia// Bulletin of Moscow University. Series XXII1. Anthropology. 2019, No.
1.—P. 35-48.

12.Gorbaneva E.P. Physiological mechanisms and characteristics of human functional
capabilities in the process of adaptation to specific muscular activity: author's
abstract . diss . ... Doctor of Medical Sciences : 03.03.01. VVolgograd, 2012. — 52 p.

13.Grigan S.A., Neshcheret N.N. The influence of swimming on the development and
health of children at an early age // Modern science-intensive technologies. - 2019,
No. 12. - P. 154-158.

14.Grigorieva E.L. Mastering motor skills in swimming by students of the Youth
Sports School taking into account the level of predisposition // International Student
Scientific Bulletin. 2015, No. 5-4. - P. 567-568.

15.Zakharieva N.N. The Importance of Physiological Testing of Highly Qualified
Gymnasts with Different Body Types and Autonomic Nervous Regulation of Heart
Rates, Blood Pressure, and Respiration // International Journal of Applied and
Fundamental Research. — 2016, No. 12 (Part 1). — P. 54-59.

16.Zakharieva N.N. Physiological testing and mathematical modeling of predicting the
success of competitive activity of highly qualified rhythmic gymnasts // Innovative
technologies in sports and physical education of the younger generation.
Proceedings of the VII interregional scientific and practical conference with
international participation. Moscow. 2017. — P. 134-136.

17.1saev A.P., Erlich V.V., Nenasheva A.V., Shepilov A.O., Romanova E.V.
Integrative assessment of the functional and metabolic state of 14-16-year-old
female swimmers in seasonal studies at the pre-competition stages of preparation //
Bulletin of SUSU . Series “Education, Health Care, Physical Education”, 2014, Vol.
14, No. 1 —P. 34-42.

18.Makarova G.A., Baranovskaya |.B., Bushtseva T.V. Physiological criteria in the
system of predicting the success of competitive activity of athletes in the selected
annual training cycle / G.A. Makarova // Physical education, sport - science and
practice. - 2013. - No. 3. - P. 36-40.

19.Menkhin , Yu.V. Physical training in gymnastics. Physical Education and Sport.
Moscow: 2004. — 224 p.

@ https://journalss.org [ 356 ] 59-son_4-to’plam_Dekabr -2025


https://journalss.org/

e L o ISSN:3030-3621
Ta'lim innovatsiyasi va integratsiyasi

20.Muratova N.N. Health-improving and therapeutic swimming. 2nd Bulletin of
Science and Education, No. 7(31). Vol. 2. 2017. pp. 54-58.

21.0rel V.R., Tambovtseva R.V., Turkova E.A. Effects of vascular load of the heart
and its contractility on the heart rate in athletes // Bulletin of new medical
technologies - 2017 - v. 24, no. 1 - pp. 89-93.

22.Pogodina S.V. et al . Functional parameters of adaptation systems in swimmers of
different ages /Krasnodar: KSUFKST, 2018. — 177 p.

23.Pogodina S.V., Aleksanyants G.D. Features of physiological mechanisms of gas
exchange regulation in the lungs of swimmers of different ages // Physical
Education, Sport — Science and Practice. - 2019. - No. 1. - P. 53-58.

24.Redyukova E.A. Swimming and its health benefits//Training and education:
methods and practice.- 2016.-Ne27.-P.114-118.

25.Safronova M. V., Grebennikova I. N., Safronov I. D., Salimzyanov R. R. The
influence of sports on the psychological well-being and mental health of students
of different ages / // Siberian pedagogical journal. - 2019. - No. 6. - P. 154-162.

26.Taranova M. S., Egorycheva E. V., Chernysheva I. V. The influence of load training
on the female body//Innovative technologies in sports and physical education of the
younger generation: materials of the VII interregional scientific- practical conf .
with international participation. M. 2017.-P.234-235.

27.Fomenko I.A. Features of the functional readiness of female athletes with different
levels of adaptation to muscular activity with different types of locomotion: author's
abstract . diss . ... candidate of medical sciences . 2014.

28.Khvatskaya E.E., Latysheva N.E. The problem of early specialization
(professionalization) // Bulletin of Pskov University. Series: Psychological and
pedagogical sciences. 2015. Issue 1.-P.194-200;

29.Khorkova A.S., Adilev V.O. Some physiological changes in the body during
swimming and its health value//Bulletin of the Yugra State University. -2016.-
Ne1(40).-P.209-212.

30.Shepilov A.O., Nenasheva A.V., Shevtsov A.V., Latyushin Ya.V., Izarovskaya |.V.
Monitoring the morphofunctional and metabolic state of young swimmers//Man.
Sport . Medicine.- 2018.- T. 18. -Nel .- P. 60-73.

31.Alacid , F. Indices anthropométricos en canoistas de elite jovenes de aguas
tranquilas / F. Alacid , JM Muyor , JR Alvero -Cruz, M. Isorna et al.// Int J.
MorphoL . - 2012. - 29(3). - R. 835-841.

32.Australian Government Department of Health. Australian Government Department
of Health; Canberra: 2019. Australian 24-hour movement guidelines for children
(5-12 years) and young people (13-17 years): an integration of physical activity,
sedentary behavior , and sleep.

@ https://journalss.org [ 357 ] 59-son_4-to’plam_Dekabr -2025


https://journalss.org/

e L o ISSN:3030-3621
Ta'lim innovatsiyasi va integratsiyasi

33.Bernal-Orozco MF, Posada- Falomir M., Quifionez-Gastélum CM et al.
Anthropometric and Body Composition Profile of Young Professional Soccer
Players // J Strength Cond Res. - 2020. - Vol.34(7). - P.1911-1923.133

34.Dimitri P, Joshi K, Jones N; Moving Medicine for Children Working Group.
Moving more: physical activity and its positive effects on long term conditions in
children and young people. Arch Dis Child. 2020 Nov;105(11):1035-1040.

35.Guthold R, Stevens GA, Riley LM, Bull FC. Global trends in insufficient physical
activity among adolescents: a pooled analysis of 298 population-based surveys with
1.6 million participants. Lancet Child Adolesc Health.2020;4(1):23-35.

36.Ljungqvist A., Jenoure P., Engebretsen L., Alonso JM, Bahr R., Clough A., De
Bondt G., Dvorak J., Maloley R., Matheson G., Meeuwisse W., Meijboom E.,
Mountjoy M., Pel=liccia A., Schwellnus M., Sprumont D., Schamasch P., Gauthier
JB, Dubi C., Stupp H., Thill C. The international Olympic committee ( ioc )
consensus statement on periodic health evaluation of elite athletes march 2009. Br
J Sports Med 2009; 43:631-643.

37.Loretta DiPietro L., Buchner DM, Marquez DX, Russell R. Pate RR, Linda S.
Pescatello LS , Whitt - Gloverf MC New scientific basis for the 2018 US Physical
Activity Guidelines// J Sport Health Sci. May 2019; 8(3): 197-200).

38.Physical Activity Guidelines Advisory Committee Report . Physical Activity
Guidelines Advisory Committee (PAGAC). Washington, DC, US Department of
Health and Human Services, 2008.

39.Physical Activity Guidelines Advisory Committee Report . Physical Activity
Guidelines Advisory Committee (PAGAC). Washington, DC, US Department of
Health and Human Services, 2018.

40.WHO. Physical  activity. Key facts. 26  November  2020.

https://www.who.int/news-room/fact-she

@ https://journalss.org [ 358 ] 59-son_4-to’plam_Dekabr -2025


https://journalss.org/

