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AGING PECULIARITIES OF STRESS RESISTANCE IN ELITE
ATHLETES

In last decade Olympic sports are characterized by the presence of «older» athletes who have
reached high athletic results.

The purpose of the study was to research the age peculiarities of stress resistance and psycho-
emotional states in elite wrestlers.

A total of 19 elite athletes (different age), members of the Ukrainian National Team in Greco-
Roman wrestling were examined. The perception and processing of visual information, the balance of
the nervous system and psycho-emotional stability were studied.

The deterioration of neurodynamic functions in emotional stress situations was more evident in
older age group comparing with the younger age group due to age weakening of afferent system of
information perception, analysis, and processing.

The connection between the age in elite athletes and stress resistance to psycho-emotional
tension was recorded. In particular, it reflected in considerable changes in heart rate regulation in
older age group comparing with younger age group where the optimal reaction of heart rate
regulation to psycho emotional tension was observed.

Keywords: age, stress resistance, elite wrestlers, psycho-emotional states, neurodynamic
functions, functionality.

Introduction. Modern development of sports science is characterized of elaboration of
different biotechnologies which influence on maximum performance of athletes in
competition conditions. All of this technologies include the peculiarities of individual ability
of human. But, sports activity as extreme of human activity is related with psycho-emotional
factors which influence on the efficacy of sporting results.

In last decade Olympic sports are characterized by the presence of older athletes who
have reached high athletic results. The age of champions and runners-up of International
championships in some Olympic sports could be 36-42 years in individual sports and up to 52
in such sports as horseback riding and sailing.

Sports activities as extreme kind of human activities are connected with the presence of
psycho-emotional factors which can influence the efficiency of sport results. [1, 2, 3].

Human activities including sports are determined by different levels of regulation and
complex mechanisms of psychophysiological functions organization. Various psychic
phenomena can be characterized by their specific influence on inner processes. Such
specificity can be represented by the changes of psychophysiological states. Intimate
connection between psychic and physiological parameters forms a psycho-physiological state
of a person. Each psychic phenomenon appears to be related to physiological structures - it
can influence physiological processes or be conditioned by them [4, 5]

Considering that psycho-physiological functions constitute a major link of formation of
psycho-emotional reactions in the situations of extreme conditions, it is logical to expect the
connection between the athlete’s age and the level of stress resistance, indicators of
perception and processing of visual information.

The purpose of the study was to research the aging peculiarities of stress resistance in
elite athletes.
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Methods and organization research

19 elite athletes, members of the Ukrainian National Team in Greco-Roman wrestling
took part in the research. The athletes were divided in two groups according to their age. 12
athletes age 19-24 were placed in one group and 7 athletes age 27-31 - in another group.

Information perception and processing were studied by using the methodology
“perception speed” which 1is included in apparatus-program diagnostic complex
“Multipsychometr -05”. The methodology “perception speed” evaluates the speed and
accuracy of identifying geometric figures, comparing the given fragments with the set-up
targets. The task for the athlete in research was to determine which of the given target figures
was the particular fragment part. The athlete was answering the question by pressing the
button (with according number) on a special digital keyboard, the component of apparatus-
program diagnostic complex ‘“Multipsychometr -05"[6]. The tests results reflected
productivity, speed, accuracy and efficiency. A criterion of productivity indicates the speed of
perception and processing, and depends on mobility of nervous processes. The speed with
which athlete fulfills the task is essential indicator of speed and efficiency of perception and
processing. High speed variables mean that the specified processes of perception and
processing are mobile and effective. [7,8]

To determine the balance between acceleration and deceleration of the central nervous
system (CNS) we used the methodology called “Reaction to the Moving Object”. Reaction to
the moving object is a type of a complex sensory-motor reaction which in addition to sensor
and motor periods includes period of relatively complicated processing of a sensory signal by
central nervous system (CNS). This methodology is included in apparatus-program psycho-
diagnostic complex “Multipsychometr -05”. The test results showed the indicators of
accuracy, stability, excitability, and trend (by excitability). The balance of nervous processes
is defined by a combination of 2 factors: correlation between advancing and impediment and
value and sign of average deviation of the marker from the target at the moment of pressing
the button.

The level of psycho-emotional resistance (stress tolerance) was determined by the
results of test called “Stress Test” with analysis of information regarding the positioned
selection of objects in appropriate cells in adopted mode. Thus, the certain time limit for
selection of objects is reached and this creates psycho-emotional informational tension (load).
This methodology is included in apparatus- program psycho-diagnostic complex
“Multipsychometr -05”. The results of the tests allowed determining the criteria of stress
resistance, capacity and impulsiveness [9].

Statistical analysis was performed with the help of programming package
Statgraphics 5.1 (Manugistics, Inc.). Since the data obtained in research didn’t correspond to
the normal distribution of studied data, the methods of nonparametric statistics of
Wilcoxon rank-sum test were applied. To reflect data distribution we used interquartile range,
thus specifying first quarter (25%) and third quarter (75%) [10].

Results and discussion

As a seen the tab. 1 illustrates median of perceptive speed variables of the athletes in
different age groups. Comparing the groups according to perceptive speed test results, it’s
important to point out the actual differences in the indicators of productivity and efficiency
(tab. 1). This demonstrates the higher level of information processed by athletes in the
younger age group and confirms the superior capabilities of cognitive functions of the athletes
in this group.

It 1s possible to conclude, that athletes in younger age group (19-24 years) show more
productive visual perception and higher efficiency of visual information processing
comparing with older age group (27-31 years). We can also state that there is a correlation
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between elite athletes’ age and cognitive component in perception and information
processing.

Table 1
Parameters of perceptive speed of the athletes in different age groups (n=19)
First Age Group (n=12) Second Age Group (n=7)
Variables
. Lower Upper . Lower Upper
Median Quarter | Quarter Median Quarter Quarter
Productivity (secret unit) | 21,50 18,50 22,00 19,00* 14,00 20,00
Speed (stimuli/min) 4,39 3,91 5,10 4,00 3,17 4,98
Accuracy (secret unit) 0,88 0,79 0,92 0,88 0,75;
Efficiency (secret unit) 72,84 54,49 82,80 66,95%* 47,36 74,80

Note: * - p < 0,05, comparing with the first age group of the athletes.

The tab. 2 illustrates the data according to methodology “Nervous Process Balance”
demonstrated by athletes of different age groups.

Table 2
Parameters of balance of nervous processes in different age groups (n=19)
First Age Group (n=12) Second Age Group (n=7)
Variables . Lower Upper . Lower Upper
Median Quarter Quarter Median Quarter Quarter
Accuracy 2.76 2.41 3.04 3.97 2.86 4.85
(secret unit)
Stability, cV (%) 3,28 3,02 3,96 3,00 2,55 4,57
Accelaratlpn 028 1,10 0,37 1,27* -3,60 0,01
(secret unit)

Note: * - p < 0,05, comparing with the first age group of the athletes.

The tab. 2 data analysis indicates that there are no actual distinction between age groups
in the measurements of accuracy and stability. This means that age component doesn’t really
matter in the measurement of efficiency of execution of the motor tasks with external stimulus
in conditions of psycho-emotional stress.

The measurements of acceleration show the actual differences between age groups
(table 2). According to actual scale, median of acceleration in the first age group reflects the
balance of acceleration and deceleration of nervous processes. In the second age group,
acceleration median indicates the prevalence of acceleration of nervous processes (tab. 2).

Therefore, athletes in a younger age group (19-24 years) show the balance of nervous
processes of acceleration and deceleration. This balance is in agreement with the presence of
higher productivity of visual perception and visual information processing efficiency
comparing with older age group (27-31 years). Consequently, prevalence of acceleration
processes in older age group leads to deterioration of visual information perception and
processing.

We arrived to conclusion that deterioration in the state of neurodynamic functions in the
situations of psycho emotional stress in the older age group of elite athletes is not so much the
deterioration of afferent compound of perception system, information analysis and processing,
but in fact efferent motor compound. Besides, with aging, the connection between
effectiveness of visual perception and information processing are improves [3].
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The tab. 3 reflects the data of stress resistance in different age groups. According to tab.
3, there is no actual distinction in variables of general intensity and impulsiveness in different
age groups. In the same time, there is actual distinction in variables of stress resistance in
different age groups. Stress resistance is determined by the ratio of average capacity of visual
analyzer in the beginning of the test to the capacity in the end of the test. In other words, the
variables of stress resistance indicate the possibility of maintaining of sufficient level of
capacity of visual sensor system in situations of psycho emotional stress. Thus, the athletes of
a younger age group showed better results of stress resistance comparing with older age group
(tab. 3).

Table 3
Parameters of stress resistance in different age groups (n=19)
First Age Group (n=12) Second Age Group (n=7)
Variables . Lower Upper . Lower Upper
Median Quarter Quarter Median Quarter Quarter
Stress Resmtgnce 88.27 79,01 90,33 109,20% 102,83 118,35
(secret unit)
General
Efficiency 1,09 1,07 1,13 1,10 0,92 1,15
(secret unit)
[mpulsiveness 20,04 -0,06 0,00 -0,03 -0,06 0,00
(secret unit)

Note: * - p < 0,05, comparing with the first age group of the athletes.

Spectral characteristics of cardio intervals were studied to determine the age
distinctiveness of heart rate vegetative regulation in situations of psycho-emotional stress.

The tab. 4 reflects the medians of spectral characteristics of heart rate variability in the
beginning and in the end of psycho emotional tension in different age groups.

Analysis of data of tab. 4 confirms that there is an actual distinction in heart rate
variability HF and LF/HF between different age groups in the beginning of psycho-emotional
loading. Actually higher variables of HF confirm the preeminence of parasympathetic
activation of heart rate regulation in younger age group. Reduced variables of LF/HF in
younger age group indicate the optimization of vegetative balance of sympathetic and
parasympathetic influences on heart atrium pacemaker.

Psycho emotional loading leads to heart rate boost (Mean RR), the increase of low-
frequency (VLF) and high-frequency (HF) heart rate variations in older age group (tab. 4).
This fact indicates the influence of heart rate central contour of regulation in the situations of
psycho emotional tension with simultaneous activation parasympathetic link of vegetative
regulation and renin-angiotensin-aldosterone system. In the same time the shift of vegetative
balance (LF/HF) towards sympathetic activation of vegetative regulation of cardio intervals
takes place.

Thus, psycho emotional tension on athletes in older age group causes significant
changes in heart rate variability signifying the stress type of loading.

In younger age group the changes of vegetative balance were noticed (LF/HF), and that
indicates the amplifications of sympathetic activation of heart rate regulation, although the
absolute changes are twice the variables of older age group (tab. 4). This indicates the optimal
reaction of heart rate regulation system to psycho-emotional tension.
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Table 4

Parameters of spectral characteristics of heart rate variability showed by athletes of different

age groups in dynamic of psycho emotional (n=19)

First Age Group (n=12) Second Age Group (n=7)
Variables . Lower | Upper . Lower Upper
Median Quarter | Quarter Median Quarter Quarter
Mean in the 1034,25 | 455,18 | 1202,70 | 1009.50 | 1008,70 | 1156,60
RR beginning
(ms) | intheend | 901,15 | 469,90 | 99525 | 781,40% | 781,40 | 871,70
VLF in the 4285,00 | 1396,50 | 10839,50 | 9239.00 | 4802,00 | 10398,00
(ms?) beginning &
intheend | 3262,00 | 2598.50 | 8553,50 | 1722,00% | 1722,00 | 1977.00
LF in the 2405,00 | 178550 | 2591,00 | 2474,00 | 2428,00 | 3906,00
(ms?) beginning
intheend | 1924,00 | 1558,50 | 3359,50 | 2843,00 | 1400,00 | 2843.00
HF in the 2166,00 | 1358,00 | 2697,00 | 1428,00% | 1276,00 | 2586,00
(ms?) beginning
intheend | 1199,50 | 517,00 | 2808,00 | 2843,00%*% | 1400,00 | 2843.00
in the 11856,00 | 4483,00 | 19317,00 | 14103,00 | 11294.00 | 14853,00
Total beginning
intheend | 5257,00 | 4430,00 | 20228,00 | 4887,00% | 3849,00 | 4887.00
in the *
LE/HF | beginning 1,21 0,70 2.30 1,73 1,51 1,90
in the end 2,382% | 1,296 3,96 8,811*% 2,966 8,81

Notes: * 1. * - p < 0,05, comparing with the first age group of the athletes.
2. & p < 0,05, comparing to the beginning of the loading.

Conclusions

1. The connection between the age in elite athletes and stress resistance to psycho-
emotional tension was recorded. In particular, it reflected in considerable changes in heart rate
regulation in older age group comparing with younger age group where the optimal reaction
of heart rate regulation to psycho emotional tension was observed.

2. The deterioration of neurodynamic functions in the situations of psycho-emotional
tension was determined in older age group comparing to younger age group due to age
weakening of afferent part of perception, analysis and information processing.

3. The athletes with defensive strategy of the fight has reduction of stress resistance
and increasing of information processing speed in comparison to athletes who has attacking
strategy.
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Annomayus. Kopooéeinuxos I.B., Kopobeitnuxoséa JI.I., Poiuox T.H., Muwenxo B.C.
Bo3pacmusle ocobennocmu cmpeccoycmouyueocmu y INUMHBIX CHOPMCMEH08. B nocneouee
Odecsimunemue Onumnuiickue uepvl Xapaxmepusyromces HATUYUeM «B803PACHHLIXY CHOPMCMEHOS,
docmuuux — BbICOKUX CNOpmugHwvlx pesyibmamos. ILlenv ucciedosanus 6Ovlia  UCCIe008amsy
603paAcmHble OCOOEHHOCTHU CIMPECCOYCTHOUYUBOCTHU U NCUXO-IMOYUOHATLHBIX COCMOAHULL Y DNUTNHBIX
bopyos. Obcredosano 19 cnopmemenos (pasnozo ospacma), 4ieHo8 cOopHou Ykpaunvl no epeko-
pumckoti bopvbe. Bviiu usyuenvl eocnpusimue u obpabomra 3pumenvHou uxgopmayuu, OALaAHC
HEPGHOU  cucmemvl U NCUXO-DMOYUOHATbHOU  ycmouuusocmu.  Buiseieno  yxyowenue
HeUpOOUHAMUYECKUX QVHKYULL U IMOYUOHATBHBIX CIPECCOBbIX CUMYayull ¥ CHOPIMCMEH08 cmapulell
603PACMHOL 2pYNNe N0 CPAGHEHUIO CO CROPMCMEHAMU MAAOulel 803DACMHOU SPYNNbl, 6CIe0CMEUe
ocnabnenus aghpepeHmubix cucmem 8OCHPUSMUS, AHAIU3A U 0OPAdOmMKU. Yemanosnena cesiszb meicoy
603PACMOM CHOPMCMEHO8 U CMPEeCcCOyCMOUYUBOCMbIO K NCUXO-OMOYUOHATLHOMY Hanpsicenuio. B
YACMHOCIU, MO OMPAICACMCSL 8 3HAYUMNENbHBIX USMEHEHUAX 6 pecyisayuu cepoeuH020 pummd 8
cmapuieti 803PACMHOU 2pynne, KAK OMpaddiceHue ONMUMATbHOU peakyuu pezyrayuu cepoedHo2o
PUMMA 8 VCILOBUSIX IMOYUOHATLHO20 HANPSAICEHUS.

Knwuesvie cnosa: 6ospacm, Ccmpeccoycmouyu8oCmp, IIUMHbBIE CHOMCMEHbl,  NCUXO-
IMOYUOHATLHBLE COCMOAHUS, HEUPOOUHAMUYECKUE DYHKYUL.

Anomauyia. Kopobennixos I'.B., Kopobeunixosa JII., Puuox T.M., Miwienxko B.C. Bikosi
ocoonueocmi cmpecocmiukicmi y enimuux cnopmcmenie. B ocmanne decsmunimms Onimniticoki
iepu xapakmepusyromvCa HAABHICMIO «BIKOBUXY» CHOPMCMEHIB, AKI 00CA2IU BUCOKUX CHOPMUBHUX
pesyabmamie. Mema oocnidocenns Oyaa 00CHiOHcysamu 6IK08I 0COOAUBOCMI CMPecOCmItiKocmi ma
ncuxo-emoyiunux cmauie y enimuux oopyis. Obcmedceno 19 cnopmcemenie (pizno2o 6iKy), uieHie
30ipnoi Ykpainu 3 epexo-pumcekoi bopomvbdbu. bynu eueueni cnputinamms i 006pobka 30po6oi
inpopmayii, baranc Hepeosoi cucmemu i ncuxo-emoyiunoi cmitikocmi. Buseneno nocipuienns
HEUpOOUHAMIYHUX DYHKYIU I eMOYIUHUX CIPECOSUX CUMYayill Y CHOPMCMEHI8 cmapuloi 8ikoeii epynu
6 NOPIBHAHHI 31 CHOPIMCMEHAMU MOIOOULOT 8IKOBOT 2pYNU, BHACTIOOK OCIAONEHHS AghepeHMHUX cucmem
cnputinamms, — awanizy ma o0b6pobku. Bcmanoeneno 38's130k  midc  8IKOM  CHOPMCMEHIE i
CMpecoCmitikicmio 00 NCUxo-eMoyitiHoi nanpyeu. 30Kkpema, ye 8i000padcacmvpCs y 3HAUHUX 3MIHAX 8
pe2ynayii cepyesoco pummy y cmapuiitl 8iK0Gill 2pyni, SIK i000pAdCeHHs ONMUMANLHOL pearyii
pe2ynayii cepyesoeo pummy 8 ymo8ax eMOYiliHo20 HANPYHCEHHS.

Knrwouosi cnosa: gix, cmpecocmitikicmo, enimHi CHOMCMEHU, NCUXO-eMOYIUHI CMAHU,
HeUpOOUHAMUYHT (PYHKYIT.

National University of Physical Education and Sport of Ukraine

Arrived 21.01.2015
Approved 05.02.2015

133



