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Abstract. Purpose: to work out complex anti-aging program to find its influence on biological age and tem of elderly 
persons’ ageing. Material: in experiment 78 persons (44 men and 34 women with accelerated organism’s ageing) 
participated. Two groups were formed. In both groups trainings were conducted three times a week. Each training 
took 55-80 minutes. Realization of the program was in three stages: preparatory-adaptive, training and supporting. 
Testing of the author’s program took ten months. For determination of biological (functional) age and temp of 
organism’s ageing we used methodic by V.P. Voytenko. Results: we expanded ideas about slowing of involution 
changes in human organism without medication means. The main means of the program were special blocks of 
swimming.  We determined the demand in formation of person’s desire for further physical development, for 
accumulation knowledge and skills in correct selection and fulfillment of physical exercises; for independent 
controlling own physical fitness. Conclusions: In preparatory part we recommend to use the following blocks: 
warming up, breathing, theoretical block. In main part the following blocks were used: exercises with objects, 
imitation exercises, facilitating mastering swimming; jumps and exercises on ground; distant swimming; hypoxic 
exercises. In final part game and breathing exercises were used. It is recommended to use principle of variability, 
which envisages planning of training process in compliance with age-gender specificities.  
Key words: ageing of person, biological age, anti-ageing, swimming, physical activity.  
 

Introduction1 

In conditions of population’s ageing especially important has become the problem of workability and health 
preservation of people, who work; provision them with work in compliance with profession, age and functional 
potentials [2, 15]. Recent decades sharp worsening of health of all Ukrainian population strata has been happening. 
Researchers [6, 9, and 13] attract attention to too early “wear out”, ageing of organism [12]. The degree of this “wear 
out” can be assessed by biological age and calculated organism’s ageing temp with the help of the received indicators 
[11]. 

In 90-s years of 20th century new sector of medical science appeared and started to quickly develop. It was 
anti-ageing – anti-age medicine [6, 7, 8]. It was proved that physical education means can substantially influence on 
quickness of ageing (organism’s wear out) by inhibition of involution changes [11]. Modern science tries to struggle 
with many symptoms of ageing (skeletal muscles’ atrophy; reduction of joints’ mobility; partial loss of functional 
reserves of organism’s physiological systems and bio-energetic potential; weakening of organism’s potential for 
physiological re-generation). It permits to keep mental and physical workability at proper level.  

The back up of workability is closely connected with functioning level of different human organism’s systems. 
It is possible at the account of correctly chosen strategy of successful ageing [26, 28]; physical exercises’ practicing 
[19, 20]; level of physical activity [21]; sound eating [22]; proper condition of cardio-vascular system [23] and 
composition of body [25]. 

In opinion of authors [7, 8] swimming facilitate successful ageing. Swimming practicing is recommended to 
use as non-medical mean for too early ageing prophylaxis [15]. Domination of biological markers of cardio-vascular 
and respiratory systems in determination of human organism’s ageing has been proved [16]. Other authors found that 
swimming facilitates improvement of external breathing functional indicators [27] as well as renders health related 
effect [24]. Thus, differently directed health related measures can strengthen human workability and ensure successful; 
ageing.  

The purpose of the research is to work out complex anti-aging program to find its influence on biological age 
and tem of elderly persons’ ageing.  

Material and methods  
Participants: medical workers of 50-60 years’ age, characterized by accelerated temp of ageing.  
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Organization of the research: the tested were divided into control and anti-ageing groups. Control group 
included people, who, by their interests, practiced aerobic, cyclic exercises (run, skating, bicycle racing, walking and 
so on). In group of anti-ageing influence we applied the author’s program, which included: morning exercises, 
stretching, swimming and independent trainings. In both groups trainings were conducted three times a week; each 
training took 55-80 minutes, depending on stage of program. Realization of anti-ageing program was conducted in 
three stages: preparatory-adaptive, training and supporting. Testing of the program took ten months. For determination 
of biological (functional) age we used methodic by V.P. Voytenko [12]. 

For determination of biological age we used the following formulas:  
BA (biological age) men:  
 

BA=26.985+0.215×BPS-0.149×BP+0,723×SAH-0,151×SB 
 
BA women:  
 

BA =-1.463+0.415×PBP+0.248×BM+0.694×SAH-0.14×SB 
 
Where: BPS  – blood pressure (systolic), mm. merc.col.   

PBP  – pulse blood pressure, mm. merc.col.   
BP - breathing pause after deep inhale, sec.  
SB – static balancing, sec.  
BM – body mass, kg.   
SAH – subjective assessment of health (to be determined with the help of questionnaire, containing 29 

questions).  
For determination of human ageing temp we compared individual BA with PBA (proper biological age), 

which characterizes population standard of age “wear out”. Correlation BA/PBA points at difference between BA of 
the tested person and his/her peers.  

PBA was calculated by the following formulas:  
PBA (proper biological age) – men:  
 

PBA =0.629×CA+18.56 
 
PBA women:  

 
PBA = 0.581×CA+17.24 

 
Where CA – calendar age 

Statistical analysis was fulfilled with the help of Excel 2010 program. 
Results of the research  

The program is characterized by orientation on realization principle of variability, which envisages planning 
of academic material in compliance with age-gender characteristics.  

Working out anti-ageing program we followed a number of requirements:  
 Load’s adequacy to age and sex, strict dozing and regulation of physical load;  
 Systemic application of physical loads;  
 Gradual expansion of means for complex ensuring influence on different muscular groups, joints and 

visceral organs;  
 Selection of general, special, preparing and imitation exercises according to physical and technical 

fitness;  
 Selection and application of exercises for cardio-respiratory physiological reserves;  
 Organization of special motor regime;  
 Improvement of psychological state.  
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Main mean of anti-ageing program was swimming in the form of special blocks. These blocks facilitated 
complex influence on organism. The blocks included gymnastic and breathing exercises as well as stretching. 
Application of these means was realized in organized trainings and as independent trainings. All these were registered 
in individual diary.  

Realization of anti-ageing program was fulfilled in three stages: preparatory-adaptive, training and supporting.  
Preparatory-adaptive period takes two months and implied application of threshold and moderate intensity 

physical loads. Its main tasks were: overcoming water-phobia and mastering or perfection main swimming techniques; 
adaptation of cardio-vascular and respiratory systems to physical loads; weakening of psychological tension and 
creation of optimistic mood; training of physical qualities and organism’s hardening.   

Second stage, training, took five months. It was characterized by average and peak intensity of physical loads. 
The tasks of this stage were: improvement of organism’s physiological systems’ functioning; perfection of organism’s 
adaptation potentials; improvement of cardio-vascular and respiratory systems’ state; improvement of elasticity of 
skeletal-muscular apparatus soft tissues and joints’ mobility; backbone unloading and increase of its segments’ 
mobility; further development of physical qualities;   

Third stage, supporting, lasted three months and involved physical loads of moderate intensity.  
The tasks of this stage were: further increasing of motor functioning and preservation of the achieved physical 

condition; increase of muscular and cardio-respiratory endurance; correction of psycho-emotional state; formation of 
healthy life style skills.  

The structure of the program  

Morning exercises (ME): are to be fulfilled every day, during 15-20 minutes before breakfast. Both control and 
experimental groups fulfilled complexes for all muscular groups. Beforehand, complexes of these exercises were 
distributed in the groups in text form. 

Swimming: the structure of swimming trainings envisages specialized blocks, which permit to selectively 
influence on different physiological system and fitness sides.  

In preparatory part the following block were used: warming up, breathing exercises, theoretical block. The 
main part of such trainings included exercises with objects, imitation exercises for training swimming abilities; jumps 
and exercises on ground; distant swimming; hypoxic exercises.  

The recommended by regulations optimal dozing of health related swimming is purely oriented and can be less 
or higher. It depends on person’s individual potentials. For more precise control of loads by indicators of maximal, 
peak and threshold heart beats rate (HBR) we used the following formulas:  

HBRmax = 220 - age (in years);  
HBR bottom border = (220 – age (in years)) ×0.6;  
HBR top border = (220 – age (in years)) × 0.75. 
Stretching: the purpose of stretching was to achieve its physiological effect – myostatic reflex, with which in 

relaxed muscle there happens increase of muscular fibers’ contraction. As a result, metabolism increases in muscles 
and high tonus is ensured owing to perfection of conjunctive tissues’ carcass of skeletal muscles.   

Independent trainings were directed at formation of further physical self-perfection, accumulation of 
knowledge and skills to correctly select and fulfill physical exercises, to independently control own physical fitness.  

Reduction of experimental group women’s biological age after 7 months’ trainings by anti-ageing program 
was 7.19% (р<0.05), and after 10 months – 10.41% (р<0.05).  
 

Table 1. Dynamic of biological age (BA), proper biological age (PBA) and ageing temps of men and women changes 
after application anti-ageing program (M±m) 

Stages  

Control group  Experimental group  

Biological age  
Proper 
biological age  

Ageing temp 
(BA-PBA) 

Biological 
age  

Proper 
biological 
age  

Ageing 
temp (BA-
PBA) 

Men n=23 Men n=21 
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Before  58.5±0,5 52.9±0,5 5.6 58.7±0.5 53.3±0.4 5.5 

After 2 
months  

58.3±0,5 52.9±0,5 5.4 58.2±0.4 53.3±0.4 4.9 

After 7 
months 

58.3±0,5 52.9±0,5 5.4 57.0±0.4*** 53.3±0.4 3.7 

After 10 
months 

58.2±0,5 52.9±0,5 5.4 56.8±0.5*** 53.3±0.4 3.5 

Women n=15 Women n=19 

Before  52.3±0.4 48.9±0. 3.4 52.8±0.4 49.4±1.6 3.4 

After 2 
months  

52.0±0.4 48.9±0.4 3.1 51.8±0.4 49.4±1.6 2.4 

After 7 
months 

52.0±0.4 48.9±0.4 3.1 
49.0±0.6*** 
•• 

49.4±1.6 0.4 

After 10 
months 

51.3±0.5 48.9±0.4 2.3 
47.3±0.5*** 
•• 

49.4±1.6 -2.1 

Notes: *** – (р<0.05) indicator is confident, comparing with initial data; •• – (р<0.05) indicator is confident, 
comparing with control group.   

 

The received by us results witness about effectiveness of motor functioning in resisting to natural processes of 
age involution. Application of the authors’ anti-ageing program facilitated confident reduction of biological age of the 
tested (50-60 years’ age). This anti-ageing program can be used in recreational-rehabilitation centers, sanatoriums as 
well as at working places and places of residence as a mean for prevention organism’s too early ageing.  

Discussion  
Accelerated ageing of any age person has been remaining a relevant problem of medicine (1, 3, 6, 12, 18] and 

physical education [13, 14]. The problem of longevity prolongation and activity of elderly people is still important in 
medical, social, economic and pedagogic spheres, in the aspect of physical education. It is purposeful to use 
application of physical education means for biological age correction [4]. Results of our research prove the data of 
other authors [26] about importance of searching individual means for ensuring longevity and life quality. Immobile 
way of life accelerates people’s ageing [21] that witness about correctness of our research. However, the proofs that 
physical exercises can radically change body ageing are rather doubted [28]. Results of our research illustrate that 
physical exercises (to be more exact- swimming) can significantly strengthen resistance to ageing.  

The data about implementation of the received results in physical education science are the novelty. For the 
first time we worked out anti-ageing program, oriented on inhibition negative biological changes of organism of 50-
60 years’ age persons with accelerated ageing.  Theoretical substantiation of stretching, morning exercises; swimming 
and independent trainings’ introduction in the program was conducted. For the first time we proved effectiveness of 
the authors’ program for biological age and organism’s ageing temp correction. It permits to recommend it for 
application as gero- protection mean for people of older age groups.  

Conclusions  

Application of authors’ anti-ageing program permitted to substantially influence on biological age of 50-60 
years’ age.  

Confident reduction of biological age witnesses about purposefulness of motor functioning in old age for 
negative biological changes’ inhibition.  

On examples of control and experimental groups we showed effectiveness of motor functioning independent 
on age, in which a person starts it.  

Acknowledgements  

The research has been fulfilled in the frames of scientific topic of theory and methodic of physical culture and 
sports department of physical culture faculty “Physical education of different population strata in system of means for 
life quality improvement and recreational activity increase” (state registration number 0113U002430). 



 

45 

References: 

1. Akhaladze NG. Biologicheskij vozrast kak problema teoreticheskoj i prakticheskoj mediciny [Biological age as 
the problem of theoretical and practical medicine]. Medix Anti-aging. 2010;5-6:18 – 22. (in Russian) 

2. Bezrukov VV, Andrianova LF. Gerontologiia v Ukraini [Gerontology in Ukraine]. Problemi innovacijnogo-

investicijnogo rozvitku, 2011;2:169 – 176. (in Ukrainian) 
3. Belozerova LM. Metodologiia izucheniia vozrastnykh izmenenij [Methodology of age changes’ study]. 

Klinicheskaia gerontologiia, 2002;8(12):3 – 7. (in Russian) 
4. Vlasova IA. Biologicheskij vozrast i uroven' zdorov'ia pozhilykh lic, zanimaiushchikhsia fizicheskimi 

trenirovkami [Biological age and health level of elderly people, who practice physical trainings]. Sibirskij 

medicinskij vestnik, 2011;5:65 – 68. (in Russian) 
5. Litovchenko GO, Tkachenko SV, Bulanov OM. Doslidzhennia faktoriv, iaki mozhut' vplivati na trivalist' zhittia 

liudini [Study of factors, which can influence on human longevity]. Pedagogics, psychology, medical-biological 

problems of physical training and sports, 2007;1:73 – 76. (in Ukrainian) 
6. Korkushko OV, Aksanova EO, Diba IA. Vpliv pozitivnogo tisku na vidikhu na gazoobmin u legeniakh liudej 

pokhilogo viku z priskorenim starinniam [Influence of positive pressure at exhale on ventilation in lungs of elderly 
people with accelerated ageing]. Fiziologichnij zhurnal, 2011;57(6):46 – 51. (in Ukrainian) 

7. Koriagin VМ, Blavt ОZ, Tsiovh LМ. Students hydrophobia, which are stated swimming, and the methods of it 
overcoming. Pedagogics, psychology, medical-biological problems of physical training and sports, 2009;12:95 
– 99. 

8. Koriagin VМ, Blavt ОZ, Tsiovh LP. The swimming as a method of rehabilitation students` with respiratory 
system which studies at special medical groups. Pedagogics, psychology, medical-biological problems of physical 

training and sports, 2009;11:54-59. 
9. Krentovs'ka O. Demografichnij chinnik starinnia naselennia v reformuvanni sistemi okhoroni zdorov’ia Ukraini 

[Demographic factor of population ageing in reformation of Ukrainian health protection system]. Zbirnik 

naukovikh prac' NADU pri prezidentovi Ukraini, 2010;2:203 – 214. (in Ukrainian) 
10. Litovchenko GO, Tkachenko SV, Bulanov OM. Doslidzhennia faktoriv, iaki mozhut' vplivati na trivalist' zhittia 

liudini [Study of factors, which can influence on human longevity]. Pedagogics, psychology, medical-biological 

problems of physical training and sports, 2007;1:73 – 76. (in Ukrainian) 
11. Loshits'ka TI. Biological age and rates of senescence of organism of students. Pedagogics, psychology, medical-

biological problems of physical training and sports, 2010;7:50 – 52. 
12. Markina LD. Opredelenie biologicheskogo vozrasta cheloveka metodom V.P. Vojtenko [Determination of human 

biological age with method by V.P. Voytenko], Vladivostok; 2001. (in Russian) 
13. Prisiazhniuk SI. Vzaiemozv’iazok biologichnogo viku ta stanu fizichnoi pidgotovlenosti studentiv Nacional'nogo 

agrarnogo universitetu [Interconnection of biological age and physical fitness of National agrarian university 
students], Teoriia i praktika fizichnogo vikhovannia, 2004;1:21 – 25. (in Ukrainian) 

14. Sorokina SO. Vpliv zaniat' fizichnimi vpravami na vikovi zmini ta tempi starinnia organizmu u zhinok 30-50 
rokiv [Influence of physical exercises’ practicing on age changes and ageing temps in 30-50 years’ age women 
organisms], Problemi fizichnogo vikhovannia i sportu, 2010;7:109 – 111. (in Ukrainian) 

15. Fedinyak NV. Effect of training on improving swimming biological age and capabilities of people aged 30-35 
years. Pedagogics, psychology, medical-biological problems of physical training and sports, 2014;4:63-67. 
doi:10.6084/m9.figshare.950957 

16. Fediniak NV. Vpliv rukhovoi aktivnosti na involiucijni procesi organizmu liudini [Influence of motor functioning 
on involution processes in human organism]. Visnik Prikarpats'kogo nacional'nogo universitetu, 2013;17:168 – 
180. (in Ukrainian) 

17. Mytskan BM, Fedynyak NV. Justification revitalizing body of persons "third age" by means of physical 
education. Pedagogics, psychology, medical-biological problems of physical training and sports, 2014;10:18-23. 
doi:10.5281/zenodo.10485 

18. Iaroshenko IuT. Mekhanizmi znizhennia maksimal'noi fizichnoi pracezdatnosti pri starinni liudini ta shliakhi ii 

pidvishchennia. Kand. Diss. [Mechanisms of maximal physical workability weakening with person’s ageing and 
ways for its strengthening. Kand. Diss.], Kiev; 2005. (in Ukrainian) 



 

46 

  

19. Castillo Garzón MJ, Ortega Porcel FB, Ruiz Ruiz J. Improvement of physical fitness as anti-aging intervention. 
[Mejora de la forma física como terapia antienvejecimiento] Medicina Clinica, 2005;124(4): 146-155. 
doi:10.1157/13071011 

20. Castillo-Garzón MJ, Ruiz JR, Ortega FB, Gutiérrez A. Anti-aging therapy through fitness enhancement. Clinical 

Interventions in Aging, 2006;1(3):213-220. doi:10.2147/ciia.2006.1.3.213 
21. Charansonney OL. Physical activity and aging: A life-long story. Discovery Medicine, 2011;12(64):177-185.  
22. Chedraui P, Pérez-López FR. Nutrition and health during mid-life: Searching for solutions and meeting challenges 

for the aging population. Climacteric, 2013;16(S1):85-95. doi:10.3109/13697137.2013.802884 
23. Ferrara N, Pisanelli P, Voza M, Abete P, Leosco D, Filippelli A, . . . Rengo F. The aging heart and exercise 

training. Archives of Gerontology and Geriatrics, 2002;35(suppl. 8):145-156. doi:10.1016/S0167-
4943(02)00122-X 

24. Goginava SE, Rumba OG. On improving effect combining aerobic and anaerobic loads of character in the 
classroom for physical training in universities. Physical Education of Students, 2014;3:18-29. 
doi:10.6084/m9.figshare.974492 

25. Lin C, Huang W, Chen W, Kan N, Wei L, Chiu Y, Huang C. Effect of whole-body vibration training on body 
composition, exercise performance and biochemical responses in middle-aged mice.Metabolism: Clinical and 

Experimental, 2015;64(9):1146-1156. doi:10.1016/j.metabol.2015.05.007 
26. Orozco Ríos AM, López Velarde Peña T, Martínez Gallardo Prieto L. Strategies for successful ageing. Revista 

Espanola De Geriatria y Gerontologia, 2016;51(5):284-289. doi:10.1016/j.regg.2015.10.001 
27. Rovnaya OA, Podrigalo LV, Iermakov SS, Prusik Krzysztof, Cieślicka Mirosława. Morphological and functional 

features of synchronous swimming sportswomen of high qualification. Pedagogics, psychology, medical-

biological problems of physical training and sports, 2014;4:45-49. doi:10.6084/m9.figshare.951916 
28. Tulle E. Acting your age? sports science and the ageing body. Journal of Aging Studies, 2015;22(4):340-347. 

doi:10.1016/j.jaging.2008.05.005 
Information about the authors: 

Fedyniak N.V.; http://orcid.org/0000-0002-0785-7651; 
nazar.fedinyak@pnu.edu.ua; Vasyl Stefanyk Precarpathian 
National University; 57 Shevchenko str., 76018, Ivano-
Frankivsk, Ukraine. 

Mytskan B.M.; http://orcid.org/0000-0002-0309-5493; 
nazar.fedinyak@pnu.edu.ua; Vasyl Stefanyk Precarpathian 
National University; 57 Shevchenko str., 76018, Ivano-
Frankivsk, Ukraine.  

Cite this article as: Fedyniak N.V., Mytskan B.M. Anti-aging 
by means of physical education (on example of swimming). 
Pedagogics, psychology, medical-biological problems of 

physical training and sports, 2016;6:41–46. 
doi:10.15561/18189172.2016.0606 

The electronic version of this article is the complete one and can be 
found online at: http://www.sportpedagogy.org.ua/html/arhive-e.html 

This is an Open Access article distributed under the terms of the 
Creative Commons Attribution License, which permits unrestricted 
use, distribution, and reproduction in any medium, provided the 
original work is properly cited 
(http://creativecommons.org/licenses/by/4.0/deed.en). 

Received: 26.10.2016 
Accepted: 10.11.2016; Published: 30.11.2016 

 


	ANTI-AGING BY MEANS OF PHYSICAL EDUCATION (ON EXAMPLE OF SWIMMING)
	Fedyniak N.V., Mytskan B.M.
	Abstract.
	Introduction

	Material and methods
	Results
	Discussion
	Conclusions
	Acknowledgements
	References:
	Information about the authors:
	doi:10.15561/18189172.2016.0606


