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Purpose: study and an assessment of the physical state of health and the degree of physical fitness of the organism among 
active veteran wrestlers.

Material & Methods: participants: 16 active veteran athletes, 7 of them judoka and 9 sambo wrestlers aged 36–45. Sports 
qualification of athletes: MS – 10 people, MSIC – 6 people. The stability of the organism to the conditions of hypoxia and hy-
percapnia was assessed by the results of the Stange and Genci tests. To determine the statistical balancing, the Bondarevsky 
trial was used. The degree of physical readiness was evaluated by the results of the distance traveled on the treadmill of Ket-
tler, comparing it with the Cooper table. To assess the level of physical state, the formula was used by E. A. Pirogova. 

Results: investigation determined that the actions of the wrestlers – sports veterans of the body’s resistance to the conditions 
of hypoxia and hypercapnia, as well as the indicator VC indices correspond young people. Indicators of statistical balancing 
among the acting veterans of judoists and sambo wrestlers corresponded to those of 20–30-year-old people. Level of physi-
cal condition (LPC) of health in 71,4% of veteran-judoists at the average level and only 28,6% is of a high level. Sambo veter-
ans observed the following: 44,4% of sportsmen of the LPC are above the average; 33,3% have an average level of physical 
health; in 11,1% of athletes the average LPC and 11,1% of the judo veterans have indicators corresponding to the level below 
the average. 

Conclusion: conducted step-by-step medical and pedagogical control allowed to reveal some violations of the adaptive 
mechanisms of the cardiovascular system, which once again confirms the possibility of using the data of heart rate, blood 
pressure, Cooper’s test for studying and analyzing the physical state of health and the degree of physical preparedness, as 
well as forecasting the health status of veterans sports. 
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introduction

Modern sport, and in particular, the sport of veterans, is char-
acterized by high training and competitive loads, which im-
pose increased demands on all systems of the athletes body. 
The level of physical and psychological load, accompanying 
the preparation and participation of athletes in responsible 
competitions, is often on the verge of disrupting the functional 
capabilities of his body. In this regard, the search for objective 
criteria for determining the physical state of health and the 
degree of physical preparedness of athletes, and especially 
active veterans of sports, at different stages of the training 
process remains relevant [1; 2].

Sport practice shows that the potential of an athlete accumu-
lated in the training process is realized with the preservation of 
a high level of all aspects of his preparedness, and the success 
of realizing the potential of an athlete's readiness for com-
petitive activity is determined by the effectiveness of medi-
cal and pedagogical observations at different stages of train-
ing athletes. N. D. Graevskaya argues that the maintenance 
of a sports form is promoted by a good health condition, the 
variability of loads and switching, ensuring a full recovery, an 
individual approach, a healthy lifestyle, regular medical and 
pedagogical control [1].

To date, there is a sufficiently large number of scientific stud-
ies devoted to the study of medical and biological support of 

the training process in such types of wrestling as sambo and 
judo, but for the most part these works have a pedagogical 
orientation aimed at studying the structure of competitive and 
training activities, planning and organizing a year-long com-
petitive training course for wrestlers, as well as increasing the 
level of special training of judo and sambo wrestlers. However, 
little attention has been paid in the literature to medical and 
pedagogical observations of active veterans of sports. Taking 
into account the specifics of this sport, it is necessary to de-
velop and implement the most effective programs for examin-
ing veteran athletes as an important component of step-wise 
medical control [1; 3–7].

From the existing forms of medical examinations of athletes in 
more detail I would like to focus on the study of the functional 
state and physical fitness of veteran wrestlers, using the Coo-
per test, which is based on physical exertion, which presents 
sufficient requirements for the cardiovascular system. If the 
body copes well with such loads, we can talk about the good 
functional state of the cardiovascular system and its high re-
sistance to the development of diseases [10; 14; 15]. And, on 
the contrary, if the body does not cope with these loads –it in-
dicates insufficient training of the cardiovascular system and 
can contribute to the emergence of various diseases, and es-
pecially at the age of 35 years [8]. Loads in Cooper's test are 
so-called "global" in nature, that is, when they are put into op-
eration, more than 2/3 of the muscle mass. Thus, these loads 
affect not only the muscular apparatus, but also the systems 
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that provide muscular activity, primarily on the cardiovascular 
and respiratory systems. With the help of Cooper's 12-minute 
running test, the physical fitness of the organism is estimated 
based on the distance (in meters) that a person can run (or 
pass) in 12 minutes Analyzing the tolerability of loads in the 
performance of the Cooper test, we can assess the functional 
state of the cardiovascular and respiratory systems [8].

the purpose of the research: to study and an assessment 
of the physical state of health and the degree of physical fit-
ness of the organism among active veteran wrestlers.

Material and Methods of the research

Participants: 16 acting veteran athletes, including 7 and 9 
judo wrestlers aged 36–45 years. Sport athletes qualifica-
tions: MS – 10 people, world-class athlete – 6 people. 

The research was conducted on the basis of the problem sci-
entific laboratory of the Kharkov State Academy of Physical 
Culture. When organizing the study, the following methods 
were used: morpho-functional indices (body length, body 
weight, heart rate, vital capacity, blood pressure, dynamom-
etry), functional sample and tests (Stange sample, Genci 
sample, Bondarevsky sample, Cooper’s test); methods of 
mathematical statistics.

Cooper Test conducted on a treadmill company “Kettler”. Ath-
letes for 12 minutes performed running, independently regu-
lating the running speed (12–16 km∙h–1). Order of the studies 
included recording the heart rate (heart rate, 1 minute), BP 
measurement before the start of the run, at the 1st minute of 
recovery, then every next minute until complete recovery. Cal-
culation of pulse pressure (PP). The degree of physical readi-
ness was assessed by the results of the distance traveled, 
comparing it with the Cooper table.

To assess the level of physical condition (LPC) used the for-
mula E. A. Pirogova [12]:

where HR
r
 – heart rate (beats min–1) at rest; 

BP
av

 – BP average, calculated by the formula:
BP

av
 = BP diastolic + 1/3 х BP pulse;

BP pulse = BP systolic – BP diastolic.

Obtained value is evaluated in accordance with the data in the 
tables. Statistical analysis of the results was carried out us-
ing the EXCEL tables. For parameters that meet the criteria 
for normal distribution, parametric statistical methods were 
used. Thus calculated arithmetic mean –Х; average error 
arithmetic mean value – ±m [7]. 

results of the research and their discussion

As a result of evaluation of morpho-functional indices, both 
groups were homogeneous (Table 1).

Stability of the organism to the conditions of hypoxia accord-
ing to the results of the Stange sample was 645±6,65 s, to the 
hypercapnia conditions according to the results of the Genci 
test – 44,4±3,54 с

To determine the statistical balancing (SB) – the index of 

the state of the musculoskeletal system, the coordination of 
movements and the stability of the psychological attitude to 
achieve the best result, all athletes were tested Bondarevsky 
samples. Static balancing is one of the key tests in the meth-
od for determining biological age and characterizes the func-
tional state of many body systems, as well as the interactions 
between them. Indicators SB in the acting veterans of judo-
ists and sambo wrestlers corresponded to the indicators of 
20–30-year-old people, namely the time of standing on one 
leg with the eyes closed was 35 to 40 seconds.

Cooper test all the athletes studied for 12 minutes run, inde-
pendently adjusting the speed of run (12–16 km∙h–1), break-
ing the distance from 2390 to 2780 m, which according to the 
Cooper table for men aged 30 to 39 years corresponds to a 
good and an excellent degree of physical readiness.

Figure 1 shows the results of the Cooper test.

table 1
Morpho-functional indicators of veteran 

wrestlers,Х±m

indicators Judo veterans Sambo veterans

Height, cm 177,27±2,23 176,34±2,36
Weight, kg 72,45±2,12 73,28±2,18

BMI, kg∙сm–2 23,02±0,42 23,56±0,37

Dynamometry (right), kg 52,55±2,25 53,78±2,16

Dynamometry (left), kg 47,46±2,15 48,16±2,24

CE, сm 5,34±1,18 5,61±1,12
VC, ml 5050±0,08 5048±0,11

fig. 1. assessment of the degree of physical 
readiness of the acting veterans – judoists 

and sambo wrestlers (%)

During the Cooper load test, all veteran athletes did not make 
any complaints, but the analysis of the HR and BP measure-
ment before the test, during the test, the recovery time of the 
HR and BP after the load, revealed the tension by the adapta-
tion mechanism of these athletes. The obtained results once 
again confirm the importance of controlling HR and BP in the 
active wrestler’s veterans of sports and allow them to recom-
mend them for monitoring the functional state of the cardio-
vascular system during medical and pedagogical observa-
tions. 

In our study, it was of interest to calculate the level of the phys-
ical state, for which the formula E. A. Pirogova was used by.

The obtained indicators are presented in Table 2.

The data in Table 2 indicate that 71,4% of the average LPC 
veteran athletes and only 28,6% have a high level of physical 
condition. Veteran sambo wrestlers observed the following: 
in 44,4% of athletes LPC are above average; 33,3% have an 
average level of physical health; 11,1% of athletes – the aver-
age LPC and 11,1% of the judo veterans have indicators cor-
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responding to the level below the average. 

Similar studies are often found in the scientific literature. Thus, 
I. E. Kumantsova (2009) investigated the features of the func-
tional state of the cardiovascular system and the correction 
of its borderline changes in highly trained individuals using a 
diagnostic integrated approach, including the measurement 
of heart rate, blood pressure, resting ECG, and found that in-
tense physical activity not only leads to physiological adapta-
tion changes in the functioning of the cardiovascular system, 
but also to the expressed adaptation disorders.

A. H. Talibov (2011, 2013) studied the physiological param-
eters of hemodynamics in sports veterans depending on the 
motor activity and came to the conclusion that veterans of 
sports continuing to engage in age-related changes in the 
cardiovascular system are experiencing age-related chang-
es, but there are still ways to adapt to physical load, as well as 
at a young age. What confirms the informative nature of heart 
rate and blood pressure monitoring [14].

L. V. Podrigalo, A. A. Volodchenko, O. A. Rovnaya, L. A. Ruban, 
K. M. Sokol (2017) confirmed the importance of using load 
tests and control of heart rate and blood pressure in athletes-
athletes to assess the functional state cardiovascular system, 
the level of its adaptation and compliance with certain physi-
cal loads, which allowed to recommend them for monitoring 
the physical state of health [21]. 

Cemal Ozemek, Mitchell H. Whaley, W. Holmes Finch & Leon-

table 2
indicators of bp and hr at rest, the level of physical health among wrestler’s veterans

no.
hr

r
(beats∙min–1)

bp
av

(mm hg)
Means level of physical health (range of values)

Judo veterans
1. 68 93 0,632 average (0,526–0,675)

2. 72 87 0,615 average (0,526–0,675)

3. 66 77 1,468 high (0,826 and above)

4. 78 88 0,552 average (0,526–0,675)

5. 81 80 0,604 average (0,526–0,675)

6. 76 86 0,596 average (0,526–0,675)

7. 66 78 0,779 high (0,826 and above)

Sambo veterans

1. 72 70 0,788 above average (0,676–0,825)

2. 64 78 0,615 average (0,526–0,675)

3. 60 75 0,802 above average (0,676–0,825)

4. 68 86 1,077 high (0,826 and above) 

5. 71 102 0,523 below the average (0,376–0,525)

6. 76 85 0,617 average (0,526–0,675)

7. 66 92 0,661 average (0,526–0,675)

8. 64 78 0,784 above average (0,676–0,825)
9. 70 73 0,771 above average (0,676–0,825)

ard A. Kaminsky (2017) used the results of load tests to as-
sess the state of the cardiovascular system. In conditions of 
monitoring, the possibility of predicting the state of health ac-
cording to the heart rate [20].

conclusions

The conducted research has established that among active 
athletes-veterans of sports the resistances of the organism 
to the conditions of hypoxia and hypercapnia, as well as the 
index of VC correspond to those of young people. Indicators 
of the SB of the acting veterans of judo and sambo wrestlers 
corresponded to those of 20–30-year-old people. 

Level of physical health in 71,4% of veteran-judoists at the av-
erage level and only 28,6% are of a high level. Sambo veteran 
wrestlers observed the following: in 44,4% of LPC athletes are 
above the average; 33,3% have an average level of physical 
health; in 11,1% of athletes the average LPC and 11,1% of 
the judo veterans have indicators corresponding to the level 
below the average. 

prospects for further research. Carried out a stage-by-
stage medical and pedagogical control allowed to reveal 
some violations of the cardiovascular adaptation mechanism, 
which once again confirms the possibility of using the data 
of heart rate, blood pressure, Cooper’s test for studying and 
analyzing the physical state of health and the degree of physi-
cal preparedness, as well as forecasting the health status of 
veterans of sports.

conflict of interests. The authors declare that no conflict of interest.
financing sources. This article didn’t get the financial support from the 
state, public or commercial organization.

references

1. Batueva, A.E. (2009), “Technique of optimization of step-by-step medical and pedagogical control of boxing athletes”, Materialy mezhdun-
arodnoy nauchnoy konferentsii po voprosam sostoyaniya i perspektivam razvitiya meditsiny v sporte vysshikh dostizheniy “Sportmed 2009” 

© Oleksiy Goncharov, Larysa Ruban,
Kostiantyn Ananchenko, 2017



42

SlobozanS’kiJ naUkoVo-SportiVniJ ViSnik

This work is licensed under a Creative Commons 4.0 
International (CC BY 4.0)

[Proceedings of the International Scientific Conference on the Status and Perspectives of the Development of Medicine in Sport of Highest 
Achievements SportMed 2009], pp. 11-13. (in Russ.)
2. Vanyushin, M.Yu., Vanyushin, Yu.S. & Khayrullin, R.R. (2011), “Influence of the orientation of the training process and age on the reaction of 
the pumping function of the heart of athletes”, Fundamentalnye issledovaniya, No. 9, pp. 220-222. (in Russ.)
3. Geselevich, V.A. (2004), Aktualnye voprosy sportivnoy meditsiny: izbrannye trudy [Current Issues in Sports Medicine: Selected Works], 
Sovetskiy sport, Moscow. (in Russ.)
4. Graevskaya, N.D. & Dolmatova, T.I. (2004), Sportivnaya meditsina: kurs lektsiy i prakticheskie zanyatiya [Sports Medicine: Lectures and 
Practical Classes], Sovetskiy sport, Moscow. (in Russ.)
5. Zhuravleva, A.I. & Graevskaya, N.D. (1993), Sportivnaya meditsina i lechebnaya fizkultura [Sports Medicine and Physiotherapy], Meditsina, 
Moscow. (in Russ.)
6. Kulinenkov, D.O. & Kulinenkov, O.S. (2002), Spravochnik farmakologii sporta – lekarstvennye preparaty sportsmenov [Handbook of the 
pharmacology of sports – medicines of athletes], SportAkademPress, Moscow. (in Russ.)
7. Lapach, S.N., Chubenko, A.V. & Babich, P.N. (2000), Statisticheskie metody v mediko-biologicheskikh issledovaniyakh s ispolzovaniem Exel 
[Statistical methods in biomedical research using Exel], MORION, Kiev. (in Russ.)
8. Makarova, G.A. (2002), Prakticheskoe rukovodstvo dlya sportivnykh vrachey [Practical Guide for Sports Physicians], BARO press, Rostov-
na-Donu. (in Russ.)
9. Mykhaliuk, Ie.L. (2015), “Features of scientific research in sports medicine at the present stage”, Zaporozhskyi medytsynskyi zhurnal, 
No. 5(92), pp. 82-84. (in Ukr.)
10. Pomeshchykova, I. P., Ruban, L.A. & Naumenko, L.H. (2015), “Functional state of the cardiovascular system in basketball players of the 
first league team in the process of medical and pedagogical observations”, Slobozans`kij naukovo-sportivnij visnik, No. 1(45), pp. 100-103, 
doi: 10.15391/snsv.2015-1.019. (in Ukr.)
11. Bleer, A.N., Chistova, N.A., Kuznetsova, T.N. & Pavlov, S.Ye. (2001), “Professional Coach’s View on the Goals, Challenges and Challenges 
of Modern Sports Medicine”, Teoriya i praktika fiz. kultury: Trener: Zhurnal v zhurnale, No. 12, pp. 28-32. (in Russ.)
12. Ruban, L.A. (2016), Antropometrychni ta funktsionalni metody diahnostyky stanu zdorov’ia [Anthropometric and functional methods of 
diagnosis of health status], KhSAPC, Kharkiv. (in Ukr.)
13. Ryazanov, V.N. & Chernyshev, L.G. (2015), “Medical-pedagogical control in the process of powerlifting”, Fundamentalnye issledovaniya, 
No. 2-7, pp. 1494-1498, available at: https://www.fundamental-research.ru/ru/article/view?id=37180 (accessed 14 August 2017). (in Russ.)
14. Talibov, A.Kh. (2011), “Some physiological indicators of intracardiac hemodynamics of veterans of sports according to echocardiography 
data depending on motor activity”, Uchenye zapiski universiteta im. P.F. Lesgafta, No. 80(10), pp. 178-181. (in Russ.)
15. Vasilenko, V.S. (2016), Faktory riska i zabolevaniya serdechno-sosudistoy sistemy u sportsmenov [Risk factors and diseases of the cardio-
vascular system in athletes], SpetsLit, Sankt-Peterburg. (in Russ.)
16. Chevalier, L., Kervio, G., Doutreleau, S., Mathieu, J.P., Guy, J.M., Mignot, A., Corneloup, L., Passard, F., Laporte, T., Girard-Girod, A., Hen-
nebert, O., Bernadet, P., Vincent-Chevalier, M.P., Gencel, L. & Carré, F. (2017), “The medical value and cost-effectiveness of an exercise test 
for sport preparticipation evaluation in asymptomatic middle-aged white male and female athletes”, Archives of Cardiovascular Diseases, No. 
110(3), pp. 149-156, doi: 10.1016/j. acvd.2016.06.001. 
17. Мikhalyuk, E. & Gunina, L. (2017), “Functional state of autonomic nervous system, central hemodynamics, and physical work capacity in 
former track and field athletes. Sporto mokslas”, Sport Science, No. 2(88), pp 5-61 / No. 2(88), pp. 55-61, doi: 10.15823/sm.2017.19.
18. Jae, S.Y., Kurl, S., Laukkanen, J.A., Yoon, E.S., Choi, Y.H., Fernhall, B. & Franklin, B.A. (2017), “Relation of heart rate recovery after exercise 
testing to coronary artery calcification”, Annals of Medicine, No. 26, pp. 1-7, doi: 10.1080/07853890.2017.1292044.
19. Kettunen, J.A., Kujala, U.M., Kaprio, J., Bäckmand, H., Peltonen, M., Eriksson, J.G. & Sarna, S. (2015), “All-cause and disease-specific 
mortality among male, former elite athletes: an average 50-year follow-up”, British Journal of Sports Medicine, No. 49, pp. 893-897.
20. Ozemek, C., Whaley, M.H., Holmes, F.W. & Kaminsky, L.A. (2017), “Maximal heart rate declines linearly with age independent of cardio-
respiratory fitness levels”. European Journal of Sport Science, Vol. 17, Iss. 5, pp. 563-570, doi: 10.1080/17461391.2016.1275042.
21. Podrigalo, L.V., Volodchenko, A.A., Rovnaya, O.A., Ruban, L.A. & Sokol, K.M.. (2017), “Analysis of adaptation potentials of kick boxers’ 
cardio-vascular system”, Pedagogics, psychology, medical-biological problems of physical training and sports, No. 21(4), pp. 185-191, doi: 
10.15561/18189172.2017.0407.

Received: 09.09.2017.
Published: 31.10.2017.

information about the authors

oleksiy Goncharov: Kharkiv State Academy of Physical Culture: Klochkivska Street 99, Kharkov, 61058, Ukraine. 
orcid.orG/0000-0002-2012-6298
e-mail: aionaskr89@gmail.com

larysa ruban: PhD (Physical Rehabilitation); Kharkiv State Academy of Physical Culture: Klochkivska Street 99, Kharkov, 61058, Ukraine. 
orcid.orG/0000-0002-7192-0694
e-mail: slarisaruban@gmail.com

kostiantyn ananchenko: PhD (Physical Education and Sport); Kharkiv State Academy of Physical Culture: Klochkivska Street 99, Kharkov, 
61058, Ukraine. 
orcid.orG/0000-0001-5915-7262
e-mail: ananchenko_@bk.ru

© Oleksiy Goncharov, Larysa Ruban,
Kostiantyn Ananchenko, 2017


