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THE DIFFERENCE IN SPEED OF STEP INITIATION BETWEEN 
PHYSICALLY ACTIVE AND SEDENTARY SUBJECTS  

OF DIFFERENT AGE 

Erika Zemková, Dušan Hamar, Janka Lipková 

 Faculty of Physical Education and Sport, Comenius University Bratislava, Slovakia 

Summary: The study compares the speed of step initiation in physically active and sedentary 
individuals in the ages of from 20 – 25 and 60 – 65 years of age. Speed of step initiation was 
measured using FiTRO Dyne Premium, the system based on precise analogue velocity sensor 
with sampling rate of 100 Hz. Maximal step velocity was analysed as only this parameter 
showed excellent reliability, with low SEM (3.1 %) and high ICC (0.94). This parameter 
showed also sufficient sensitivity to discriminate between individuals of different age and 
level of physical fitness. As expected, maximal step velocity was significantly higher in 
physically active individuals than in sedentary young ones.(10.4 %, p = 0.031). Its values 
were also significantly higher in physically active than sedentary older subjects (12.2 %, p = 
0.026). However, maximal step velocity did not differ significantly (p = 0.191) between 
sedentary young and physically active older subjects. These findings indicate that physical 
fitness rather than the age plays a role in speed of step initiation. Such a test may be applied in 
evaluation of actual level of physical performance in various populations and efficiency of 
exercise or rehabilitation program. 

Key words: age, maximal velocity, physical fitness, reliability, step initiation, test sensitivity 

Introduction 

The study of locomotion has started years ago. Already Leonardo da Vinci described 
the mechanics of the body during standing, walking up and downhill, rising from a sitting 
position, or jumping. The first dynamic pedobarographic studies employed a studded rubber 
mat on a glass plate to study human gait. Currently, more advanced systems and methods 
for biomechanical analysis of human locomotion are used. However, most of them are costly 
and time consuming and therefore used mainly in laboratories. Further disadvantage is their 
limited application in sport. 

In order to avoid these drawbacks, one can use portable devices consisting of contact 
switch mats connected by an interface to the computer for measurement of speed of step 
execution. Usually, these tests are based on pre-planned steps and there is no perceptual 
component as in reaction on given stimulus. However, in many sports and everyday activities 
the individuals are forced to make decisions or react while performing some kind of move-
ment task. To assess both reaction time and movement time, the visually-triggered step 
initiation test seems to be a suitable alternative. 
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The design of this test was inspired by Kick-Reaction Test, developed in our depart-
ment which evaluates both multi-choice reaction time and movement time. The test-retest 
correlation coefficients (0.89 for time of foot off and 0.82 for foot flight time) and measure-
ment errors (4.2 % for time of foot off and 6.4 % for foot flight time) show signify sufficient 
reliability for its use in practice (Zagyi, 2010). The test has been also found to discriminate 
between athletes of different performance levels (kyu and dan) and sport specializations 
(tae-kwon-do and karate). Information on both reaction time and movement time has been 
found very useful for design of training program specifically focused on improvement of 
sensory or motor component of kick performance. 

The time of foot off and foot flight time are also two basic phases of the step. In the 
first phase, the stepping foot must be unloaded. In the second, the body must start moving 
in the direction of the planned step. The first phase can be carried out by simple body weight 
shifting to the supporting foot. The second phase requires changes in the reactive forces and 
moments of force acting on the body (Latash, 2008). 

In the test proposed, subjects perform simple stepping reactions to visual stimulus. The 
test begins with the subject standing on two mats placed in front of the light signal. On the 
light signal, the subject performs two steps (starting with dominant leg) toward mats (with 
30 cm sides) marked with tape on a floor with a 60 – 70 cm distance in-between. The time 
of foot off (end of unloading) and foot flight time (from foot-off to foot-contact) of the first 
step are recorded by means of the FiTRO K-Reaction Check. Before implementation of the 
test in practice, its reliability has been estimated. It has been found (Zemková et al., 2010/a) 
no significant differences between trials in the time of foot off and foot flight time. Analysis 
of repeated measures showed measurement errors of 12.2 % for time of foot off (T1) and 
11.8 % for foot flight time (T2). Test-retest correlation coefficients between repeated mea-
surements in different days were 0.52 for T1 and 0.53 for T2. The time differences between 
repeated measurements were significant (p ≤ 0.01) for T1 but not for T2. Though including 
perceptual component into the step initiation test might better reflects real-life situations, 
problematic reproducibility and lack of the precision outside of the acceptable limits, when 
compared to accurate laboratory tests, limits the visually-triggered step initiation test to be  
a viable alternative to methods currently used, namely for quantifying slight changes in 
performance of individuals and small groups. Though, the study of Baranyi (2010) showed 
significant differences in reaction and movement times in athletes of different sport specia-
lization (fencing, karate, tae-kwon-do, tennis, soccer, judo), these findings can not be consi-
dered sufficiently relevant due to small sample sizes. 

As an appropriate alternative an increase of the task difficulty during reactive step exe-
cution (randomly alternating sit-to-stand-to-step and stand-to-sit-to-stand-to-step), which 
may better differentiate simple foot reactions among healthy young individuals, could be 
considered. Implementing more demanding conditions in the testing protocol based on the 
fact that step execution or run-out is not always performed from standing position, but  after 
rising from the chair (in untrained subjects) or from semi-squat position (in athletes) as well. 
Another motive was to include decision-making process in responses to two stimuli. Such 
test would be closer to the specific real life situations and sport events. It would involve 
cognitive processing (perception and decision making), motor component (strength and mo-
vement speed), and partly technical skills too (footwork and movement technique). Signifi-
cantly higher values for T1 have been found (Zemková et al., 2010/b) when comparing 
single step with sit-to-stand-to-step and stand-to-sit-to-stand-to-step. On the other hand, 
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there were no significant differences in T2 between these tests. Analysis of variance showed 
that differences do exist among the values of T1 for examined individuals at p ≤ 0.01 only 
under more difficult testing conditions (2nd and 3rd test). Thus, increasing of the task diffi-
culty during reactive step execution better differentiate simple foot reactions among healthy 
young individuals. In spite of sufficient sensitivity of this test to distinguish between athletes 
of different sport specializations and between different testing conditions, shows low relia-
bility of the visually-triggered step initiation test limits its application in the practice.  

Another alternative is to measure the speed of step initiation by means of the system 
FiTRO Dyne Premium based on precise analogue velocity sensor with sampling rate of 100 
Hz (FiTRONiC s.r.o., SK). Previous study (Zemková et al., 2010/a) showed a significant 
relationship between the foot flight time measured by means of the FiTRO K-Reaction Test 
and maximal step velocity measured by means of the FiTRO Dyne Premium (r = 0.84). 
However, there is lack of information on sensitivity of this test to distinguish between sub-
jects of different age and performance level. 

Therefore the aim of the study was to evaluate the speed of step initiation in physically 
active young and older individuals and compare it with sedentary individuals of matched 
age. 

Methods 

Subjects. Four groups of individuals of different age and level of physical fitness volun-
teered to participate in the study. While two groups were required to be physically active, 
two remaining groups were sedentary subjects. Only participants who met the inclusion 
criteria were included to the study. Thirty participants were randomly sampled from groups 
of young physically active and sedentary subjects for reliability study. All of them were 
informed on the procedures and on the main purpose of the study.  

Table 1 

Characteristics of examined groups (mean ± SD) 

Subjects n (1) Age (years) Height (cm) Weight (kg) 

Young physically active 46 22.7 ± 1.9 176.4 ± 5.2 71.9 ± 8.8 

Young sedentary 47 21.9 ± 1.7 177.1 ± 7.3 74.5 ± 12.3 

Elderly physically active 31 63.1 ± 1.6 169.7 ± 4.9 74.9 ± 9.9 

Elderly sedentary 33 62.2 ± 1.6 170.2 ± 6.7 78.0 ± 10.1 

 
Experimental protocol. In order to eliminate the learning effect, subjects were allowed 

to practice (1 – 2 trials) the measurement procedure beforehand. Afterwards, they performed 
3 trials of voluntary step, i.e. upon their own decision (Figure 1). The test began with the 
subject standing on two mats. The subject performed two steps (starting with dominant leg) 
to touch mat (with 30 cm sides) sticked on a floor 60 – 70 cm apart. Subjects were instructed 
to perform the steps as fast as they could. Randomly selected subjects performed the test 
repeatedly in two different days. They were distributed over approximately equal numbers 
of females and males. 
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Testing. The speed of step initiation was measured by means of the FiTRO Dyne Pre-
mium (FiTRONiC s.r.o., SK), the system based on precise analogue velocity sensor with 
sampling rate of 100 Hz. The device was mounted to the wall and its nylon tether to the 
ankle of the subject. His/her task was to perform the step while pulling a nylon tether of the 
device (Figure 1). The best score of 3 trials was used for the analysis. Maximal and mean 
velocity in acceleration phase of the step, maximal and mean acceleration were analysed as 
well as.  
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 

(a) Measurement of speed of step initiation using the system FiTRO Dyne Premium 
(www.fitronic.sk) and (b) and an example of the parameters being analysed 

Power analysis. The sample size calculated with p value of 0.05 and power set at 0.8 
indicated 31 subjects for study. 

Statistical analyses. Data analyses were performed using statistical program SPSS for 
Windows version 18.0 (SPSS, Inc., Chicago, IL, USA). Test-retest reliability of the speed 
of step initiation data was estimated using intraclass correlation coefficients (ICCs) (model 
2.1) with 95 % confidence intervals (CI). The error associated with testing was calculated 
using the standard error of measurement (SEM). Paired samples t-tests to determine diffe-
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rences in speed of step initiation between trials were not performed. Previous study (Zem-
ková et al., 2010/a) has showed sufficient trial-to-trial stability of measurement. 

A 1-way analysis of variance for repeated measures was used to determine within-sub-
jects and between-subjects differences in variables of step initiation. The level of signifi-
cance was set at 0.05. Where significant differences were detected, a Tukey post hoc test 
was used to determine differences between examined groups. Data are presented as mean 
values and standard deviations (SDs).  

Results 

As shown in Table 2, test-retest ICC was high for maximal step velocity and moderate 
for mean velocity in acceleration phase, as well as for maximal and mean acceleration. In 
the same way, SEM was low for maximal step velocity and greater for remaining parame-
ters. Taking these findings into account, maximal velocity of the step initiation, as the most 
reliable parameter, was used to compare these groups.  

Table 2 

Maximal and mean values of the parameters of step initiation from repeated measurements, 
ICCs, and SEMs 

Parameters 
Day 1 

Mean (SD) 
Day 2 

Mean (SD) 
ICCs SEMs (%) 

Maximal velocity (m.s-1) 1.91 (0.27) 1.92 (0.29) 0.94 3.1 

Mean velocity in acceleration phase (m.s-1) 0.95 (0.13) 0.96 (0.12) 0.82 4.2 

Maximal acceleration (m.s-2) 9.4 (2.1) 10.1 (2.3) 0.75 5.8 

Mean acceleration (m.s-2) 4.8 (0.9) 5.3 (0.9) 0.76 5.6 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 2 

Maximal step velocity in groups of physically active and sedentary subjects  
of different age (*p < 0.05) 
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Post hoc analysis revealed (Figure 2) that maximal step velocity was significantly 
higher in physically active than sedentary young individuals (10.4 %, p = 0.031). Similarly, 
maxi-mal step velocity was significantly higher in physically active than sedentary older 
subjects (12.2 %, p = 0.026). However, its values did not differ significantly between 
sedentary young and physically active older subjects (p = 0.191). In other words, on the 
same distance of the step, the time of its execution up to maximal velocity was shorter in 
active than sedentary individuals regardless the age. Nevertheless, sedentary young and 
physically active older individuals performed the step in a similar time, indicating that 
physical fitness rather than the age plays a role in speed of step initiation. 

Discussion 

The ability to execute fast movements and the skill to stop and start rapidly, often 
while focusing on the ball or an opponent, is considered as an important aspect of athletic 
performance. Factors contributing to an athlete´s ability to move quickly and, thus, perform 
better including technical footwork (Palmieri, 1993; Brown, & Vescovi, 2003), decision 
making and accuracy of movement (Abernethy, 1993; Abernethy, 1996; Abernethy, & 
Wood, 2001; Besier et al., 2001/a; Besier et al., 2001/b), and movement speed (Fulton, 
1992; Moreno, 1995; Gambetta, 1996). Collectively, this is often termed “agility“. This 
definition of agility performance implies three information-processing stages: stimulus 
perception, response selection, and movement execution. 

For this purpose the Agility Test has been used in our department. However, this test 
provides only information on agility time including both reaction time (RT) and movement 
time (MT). From practical point of view, it may be useful information on each component 
of agility performance.  

First two components of agility performance can be indirectly estimated by measuring 
of simple reaction time (responses to one stimulus) or multi-choice reaction time (responses 
to more stimuli of different forms or colors). Reaction time (RT) figures prominently in 
open-skills, including many sports (e.g., boxing, ice-hockey) and daily-life activities (e.g., 
catching a glass that suddenly falls from a cupboard).  

Third component of agility performance is movement execution. The test proposed can 
be used to estimate the contribution of motor component on agility performance. Present 
study showed that the step initiation test enables to distinguish discrimination between 
subjects of different age and level of physical fitness.  

Before we were able to measure it, its contribution on agility performance was roughly 
estimated (Zemková, & Hamar, 2009). The experiment showed that in subject 1, multi-
choice reaction time (753 ms) represents 64 % of the agility time (1172 ms). However, in 
subject 2, multi-choice reaction time (682 ms) represents only 43 % of the agility time 
(1579 ms). Interestingly, subject 1, with longer both simple and multi-choice reaction 
times, was able to achieve better agility time than subject 2. Participants´ foot responses 
were very probably more rapidly initiated than those of his/her counterparts. In fact, this 
subject was a professional karate-kata competitor who does not respond to any stimuli but 
needs to move a short distance very fast upon his/her own decision. It may be assumed that 
this result reflects such a sport-specific adaptation. In contrast, despite better simple and 
multi-choice reaction times in subject 2, he/she was not able to transfer this capability into 
better agility performance. These findings indicated that individual differences in agility 
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time (RT + MT) can be greater (about 26 %) than in simple and multi-choice reaction times 
(18 % and 9 %, respectively). 

Another example is the study of Horváth (2008) who evaluated changes in simple RT, 
multi-choice RT and agility time after alcohol intake. It has been found a significant increase 
in both simple RT (11.6 %) and multi-choice RT (11.8 %). However, there were no signi-
ficant changes in agility time after alcohol intake (0.7 %). These findings indicate that alcohol 
negatively affects simple and multi-choice reaction times but not agility performance. 

Similarly, the changes in each component of agility performance after exercise or after 
long-term systematic training can be evaluated. An example represents the study of Zemková 
& Hamar (2010) evaluating the effect of 6 weeks of combined agility-balance training on 
neuromuscular performance in basketball players. Following the training, there were no 
significant changes in simple and multi-choice reaction times in the Reaction Test where 
fingers were close to buttons. However, significantly shorter agility time was found in the 
Agility Test where subjects had to move to the contact mats. The maximal velocity of step 
initiation also significantly improved after the training. This faster foot movement very 
probably contributed to better agility time after the training. This assumption was corrobo-
rated by a significant correlation (r = 0.78) between the reduction of agility time and an 
increase in maximal velocity of step initiation after the training. These findings indicate that 
assessment of sensory and motor components of the Agility Test may provide additional 
information on individual differences in simple and multi-choice reaction times and move-
ment time allowing better differentiation of athletes with different demand on agility skills, 
and the efficiency of training focused on their improvement.  

These studies showed that measurement of movement time and/or speed of movement 
may be worthwhile. Experience showed that players seldom reach maximal velocity. 
Acceleration is more important than velocity. The same is true for untrained subjects, where 
a person has to take a first step in order to start walking. 

Conclusions 

Evaluation of speed of step initiation by means of the system FiTRO Dyne Premium 
showed sufficient sensitivity to discriminate between individuals of different age and level 
of physical fitness. Maximal step velocity was significantly higher in physically active than 
sedentary individuals regardless of age. However, its values did not differ significantly 
between sedentary young and physically active older subjects. These findings indicate that 
physical fitness rather than the age plays a role in speed of step initiation. Such a test may 
be applied in evaluation of actual level of physical performance in various populations and 
efficiency of exercise or rehabilitation program. 
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RESUMÉ 

ROZDIEL V RÝCHLOSTI VYKROČENIA MEDZI FYZICKY 
AKTÍVNYMI A PASÍVNYMI JEDNOTLIVCAMI RÔZNEHO VEKU 

Erika Zemková, Dušan Hamar, Janka Lipková 

Práca porovnáva rýchlosť iniciácie výkročenia fyzicky aktívnych a pasívnych jednotlivcov 
vo veku 20 – 25 a 60 – 65 rokov. Na meranie rýchlosti výkročenia sme použili zariadenie 
FiTRO Dyne Premium, systém založený na presnom analógovom senzore rýchlosti so zber-
nou frekvenciou 100 Hz. Analyzovala sa maximálna rýchlosť výkročenia, pretože vysokú 
spoľahlivosť s nízkou SEM (3.1 %) a vysokým ICC (0.94) preukázal len tento parameter. 
Ukázalo sa, že je aj dostatočne citlivý na rozlišovanie medzi jednotlivcami rôzneho veku 
a stupňom telesnej zdatnosti. Ako sa očakávalo, maximálna rýchlosť výkročenia bola vý-
znamne vyššia u fyzicky aktívnych ako pasívnych mladých jednotlivcov (10.4 %, p = 0.031). 
Jej hodnoty boli významne vyššie u fyzicky aktívnych ako pasívnych starších jednotlivcov 
(12.2 %, p = 0.026). Maximálna rýchlosť výkročenia sa však významne nelíšila medzi pa-
sívnymi mladými a fyzicky aktívnymi staršími jednotlivcami (p = 0.191). Výsledky nazna-
čujú, že pri rýchlosti iniciácie výkročenia zohráva významnejšiu úlohu úroveň fyzickej 
zdatnosti ako vek. Tento test možno využívať pri posudzovaní aktuálnej úrovne fyzickej 
výkonnosti rôznej populácie a účinnosti cvičebného či rehabilitačného programu.  
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PARAMETERS OF MOTOR PERFORMANCE AND RESTING 
LEVEL OF TESTOSTERONE AND CORTISOL 

Tomáš Kampmiller, Marián Vanderka, Dušan Hamar,  
Milan Sedliak, Ján Cvečka, Gabriel Buzgó  

Faculty of Physical Education and Sport, Comenius University in Bratislava, Slovakia 

Summary: The aim of the study was to evaluate the relationship between parameters of motor 
performance and resting level of two principal stress hormones, testosterone and cortisol. Twenty 
young physically active subjects, mean age 21.9 + 3.4 years, mean height 180.5 + 5.6 cm and 
mean weight 78.5 + 9.4 kg participated in the study. Resting testosterone and cortisol levels 
were estimated as the means from three blood samples collected from cubital vein with a 1-week 
interval in-between. In the same time period strength and speed performance characteristics 
(maximal isometric strength, rate of the force development (RFD) during maximal voluntary 
contraction, 50-m sprint time, and distance covered in 12 minutes running on the track) were 
assessed by means of motor tests. Analyses of the data revealed statistically significant correla-
tion between mean resting testosterone level in serum and maximal isometric strength and 
RFD in initial 50-ms phase of maximal isometric contraction of lower limbs. Significant rela-
tionship has been also proved between mean resting level of cortisol and maximal isometric 
strength of lower limbs. It can be concluded that the mean resting levels of testosterone and 
cortisol in serum are significantly related to strength and speed performance characteristic of 
lower limbs. 

Key words: motor performance, hormones, testosterone, cortisol 

Introduction 

Endocrine system and its functions are closely related to human performance. The most 
important in this context are testosterone and cortisol. In the past it has been presumed, that 
the level of testosterone influenced only strength. However it has been demonstrated Bosco 
et al. 1996) that also linear relationship between the testosterone level and maximal speed 
does exist. It has been presumed (Tihanyi, 1998) that testosterone plays a significant role  
in neurotransmission and its amount also affects the velocity of muscular contraction. It has 
also been observed that the levels of testosterone and cortisol are individually specific and 
react sensitively to external stimuli. The effects of the two hormones are fairly discordant. 
After an intensive training load the level of testosterone in bloodstream increases signify-
cantly, whereas the level of cortisol increases only slightly, remains the same or according 
to some researches even decreases. Therefore, it has been assumed for the assessment of 
hormonal response to exercise, that not only concentration of both hormones, but namely 
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their ratio is of importance. The basic function of testosterone in a muscle is an anabolic 
effect, whereas cortisol stimulates catabolic mechanisms. 

Endocrine system consists of glands secreting chemical substances, hormones to blood-
stream. Based on the chemical structure, hormones can be divided into three basic types: 
peptide and protein hormones, steroid hormones and tyrosine derivatives. The majority of 
hormones in bloodstream bind to specific proteins carriers. Sex-hormone-binding globuline 
(SHBG) binds testosterone and corticosteroid-binding globulin cortisol. Significant amount 
of the hormones are also bound to non-specific albumin carriers. This significantly decreases 
their degradation. A small part of the unbound hormones is free to be biologically active 
and can react with target cell. In order for a target cell (i.e. muscle cell) to respond to the 
hormone it has to have a hormone-specific receptor. Binding the hormone to the receptor 
then activates a cascade of chemical reactions in the cell leading to their biological effects. 
Some of the hormone receptors as for instance those responding to the growth hormone 
(GH) are located in cell membrane. Other ones, e.g. receptor of steroid hormones (testoste-
rone, cortisol) or thyroid gland hormones are inside the cell. 

Hormone levels in bloodstream are not stable. They are influenced by ontogenesis, ageing 
process, daytime, monthly cycle or a season. Hormonal level is also influenced by external 
factors, such as stress, namely one of its typical representatives a demanding physical acti-
vity (i.e. intensive strength training). 

Hormonal status is usually evaluated by estimation of their concentration in blood, 
saliva or urine. Each approach has its advantages and disadvantages. Analysing of blood as 
a main transport medium of the body provides information on overall amount of the hormo-
ne as well as its free form and the amount bound to protein – carriers. In this way a rather 
complex model of actual state can be obtained. The disadvantage of this method is the 
necessity of blood sampling and the complications related. Analysing saliva and urine as  
a non-invasive approach, is financially and technically less demanding than blood analysis. 
The disadvantage is that only the free biologically active part of the hormone is excreted by 
saliva or urine, therefore no complex model of all hormonal components can be obtained. 

Testosterone is a 19-steroid hormone synthetized in Leydig cells of testicles from  
a cholesterol molecule. A young healthy man produces about 7 mg of testosterone daily. 
Approximately 2 % of this steroid hormone in bloodstream is free, 60 % bound to SHBG 
and 38 % to albumin. The secretion of testosterone to bloodstream is not continuous, but 
fluctuant. The highest concentrations can be found early in the morning followed by gradual 
decrease in a typical circadian rhythm regulated on the level of transcription and translation 
genes. 

Entire mechanisms of testosterone synthesis and secretion are still not fully understood, 
however they can be described in a simplified way: the secretion of gonadotropin-releasing 
hormone (GnRH) from a paraventricular nucleus of hypothalamus is regulated by the circa-
dian influence of hypothalamic suprachiazmatic nucleus. GnRH stimulates the secretion of 
luteinizing hormone (LH) from the front lobe of hypophysis. LH reaches the testicles via 
bloodstream and stimulates the release of testosterone (Urban et al., 1998).  

Testosterone and inhibin B (also produced in testicles) then in a typical feedback me-
chanism inhibit the secretion of GnRH and LH (Anawalt et al., 1996). 

Also additional theories of synthesis stimulation and testosterone secretion do exist. 
Testosterone can be further converted to other steroid hormones depending on the type of 
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target tissue. For example in prostate there is a high activity of enzyme 5-alpha reductase, 
which converts testosterone to dihydrotestosterone. Another possible metabolic pathway is 
its conversion to estradiol, female sex hormone facilitated by enzyme aromatase. 

The amount of circulating testosterone in men in their thirties decreases slowly, then 
more rapidly in older men after so called andropause. The average blood concentration of 
testosterone in men in their eighties is approximately half the value in comparison with men 
in their twenties. Women in comparison to men have approximately ten times lower blood 
concentrations (Evans, 2004). 

Testosterone is generally considered to be an anabolic hormone. This means that among 
other effects it stimulates proteosynthesis in muscles (Ferrando et al., 1998), resulting in the 
increase of muscle mass and strength. Testosterone also decreases protein catabolism, pro-
bably by blocking glucocorticoid receptor and/or decreasing its gene expression, or by post-
receptor influence on glucocorticoid signalling pathways (Bhasin et al., 2003, Chen et al., 
2005).  

Testosterone increases the sensitivity of muscle tissue to insulin-like growth factor 
(IGF–I) by means of increasing the number of IGF–I receptors. It also enhances the prolife-
ration of satellite cells which in long term results in muscle hypertrophy (Doumit et al., 
1996, Sinha-Hikim et al., 2003).  

Testosterone can also influence neurons in the central nervous system directly leading 
to increased strength of muscle contraction. It can also foster the regeneration and growth 
of neurons (Brooks et al., 1998, Nagaya and Herrera 1995). 

Indirect scientific proofs suggest that intensity of muscle contraction depends on long-
term testosterone concentration in bloodstream (its free as well as bound form) (Bhasin et 
al., 2001, Kvorning et al., 2006).  

Taking into account a normal daily production of testosterone in young adult male 
(approximately 7 mg) one can calculate the average amount for a year (250 mg) per whole 
life (130 g). Normal level of total testosterone in blood is 300 – 1 000 ng.1-1l.  

Cortisol is usually considered as a catabolic steroid hormone; however its effects are 
much broader. Approximately 10 % of cortisol is free, 15 % bound to albumin and 75 % to 
corticosteroid-binding globulin. There are not significant intersex differences. Actual level 
is influenced by psychological or physical stress. Similarly to testosterone, also cortisol fea-
tures distinct circadian rhythm with highest concentration in the morning hours. The secre-
tion of corticoliberin (CRH) from paraventricular nucleus of the hypothalamus is regulated 
by circadian influence from hypothalamic suprachiasmatic nucleus. CRH stimulates the 
secretion of adrenocorticotropic hormone (ACTH) from hypophysis which through blood-
stream gets to epinephral cortex and enables (among others) the release of cortisol (Brown 
et al., 2001). 

The effect of cortisol on muscle tissue is mediated by glucocorticoid receptor. Cortisol 
is responsible for degradation of muscle protein and inhibition of muscle proteosynthesis.  
It can also supress testosterone secretion by damping the release of GnRH, it stimulates 
lipolysis in adipocytes and it enhances gluconeogenesis. That is why the role of cortisol in 
the process of adaptation to strength training is more complex rather than purely catabolic. 
It increases the availability of circulating amino acids and fatty acids for tissue shortly after 
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loading, so for example it can provide sufficient amount of substrate for the following pro-
teosynthesis (Viru and Viru, 2001). 

Nowadays many substrates and factors influencing the muscle metabolism and its 
structure such as myogenic regulatory factors: MyoD, MFR-4, myogenin, myf-5 a 6, cyclin 
D1, cyclin B1, alfa-cetin, cyclin dependent kinase inhibitor p 27, etc. are recognised. The 
most interesting is myostatin. It negatively influences the proliferation of myoblast, the final 
differentiation of muscle fibres and the activity of satellite cells. It decreases the activity of 
satellite cells, thereby decreasing muscle volume. According to Kanaley et al. (2005) strength 
training blocks the effects of myostatin so that muscle neogenesis can occur. Strength exer-
cise activates a variety of myogenic factors, such as MyoD and PDK4. For the development 
of muscle volume as well as strength increase blocking of myostatin triggered by the incre-
ased GH seems to be crucial. 

The aim of the study was to evaluate the relationship between motor performance and 
resting levels of free testosterone and testosterone bound to globulin and cortisol and to 
point out possibilities of its practical application. 

Hypotheses  

1. There is a significant relationship between resting level of testosterone and cortisol 
on maximal power output. 

2. There is a significant relationship between resting level of testosterone and cortisol 
and the rate of force development in initial 50 ms of maximal isometric contraction. 

3. There is a significant relationship between resting level of testosterone and cortisol 
and 50 m sprint running performance. 

Methods 

Twenty subjects, students of Faculty of Physical Education and Sport, Comenius Uni-
versity, Bratislava volunteered to participate in the study. Their age and basic anthropome-
tric characteristics are in the table 1. All of them were students of bachelor´s degree, specia-
lisation coaching: conditioning coach. They had been informed in advance about the exercise 
protocols, as well as about the blood sampling procedure (realised under medical supervi-
sion and with consent of the subjects). 

Table 1 

Basic somatic and age characteristics of the group (mean and standard deviation) 

  Weight [kg] Height [cm] Age [years] 

Mean 78.5 180.5 21.9 

St. dev. 9.4 5.6 3.4 
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Blood samples were collected three times with a week intervals in-between. It was 
carried out by certified medical personnel from a standard site – antecubital veins in cubital 
fossa. The 5 ml of blood was collected by means of closed sampling tube containing anti-
coagulant substances (Vacutainer BD, USA). Sampling was carried out after 5 minute 
seated rest. The subjects had no demanding physical activity within 24 hours before samp-
ling. The samples were cooled to 4 °C and were laboratory-processed within 90 minutes.  

Blood samples were centrifuged at 2 500 x g for 15 minutes at 4 °C. Centrifuged blood 
plasma was frozen and stored at –80 °C until the analyses were carried out. 

Plasmatic concentrations of testosterone (TST) and cortisol (COR) were measured 
by commercially available 125I – radioimmunoassay (RIA) and concentration of sex hormo-
ne binding globulin (SHBG) was measured by immunoradiometric assay (IRMA) (DRG 
Instruments GmbH, Marburg, Germany) according to the instructions of the manufacturer. 
Samples form one subject were always measured within one assay in order to avoid inter-
assay variability of measured data. Mean values of three blood samplings were used for the 
correlation analyses. 

Maximal isometric contraction test (Fmax): The subjects were instructed to sit on 
the leg-press seat with upright torso and hands crossed over chest. To eliminate undesired 
vertical motion of the torso during the test, the shoulders of each subject were fixed to the 
seat by two adjustable shoulder pads on the upper edge of the seat (Fig. 1). Standard test 
conditions were ensured by positioning of hip, knee and ankle joints by means of analogue 
goniometer. Angle in hip and knee joints was set to 110°, 107° respectively, and ankle joint 
to 90°. The subjects were instructed to push the pedals of leg-press with maximal effort for 
5 seconds. Each subject had 3 attempts. The attempt with highest value was chosen for 
further analysis.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 1 

Universal dynamometer for lower limbs – Leg-press. 
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In addition to the maximal isometric force also mean values of the rate of the force 
development (RFD) from force time curves in intervals: 0 – 50, 50 – 100, 100 – 150, and 
150 – 200 ms from the beginning of isometric contraction were evaluated. 

A week before maximal strength tests the subjects took part in tests on the artificial 
athletic track: 50 m standing start sprint measured by double-beam photocells with 0,01 s 
accuracy and 400 m sprint with 0.1 s accuracy. Three days later they underwent two strength 
endurance tests: 1 minute sit-ups and number of pronated (overhand) grip pull-ups. 
Testing was completed the same day by 12-minute Coopers run test with 10 m accuracy 
to assess aerobic endurance.  

The relationship of the hormone levels on level of motoric performance was evaluated 
by Pearson parametric correlation coefficient. All calculations were carried out in IBM 
software SPSS 20.0.0. 

Table 2 

Parameters of physical fitness (mean and standard deviation) 

 50 m [s] 400 m [s] 12-min. [m] Sit-ups 1min.(n) Pull-ups (n) 

Mean 6.6 61.3 2858.6 56.7 9.6 

St. deviation 0.3 2.9 282.8 4.3 3.8 

Results and Discussion 

Most of previously published studies were focused on the relations between motor 
performance characteristics and levels of free testosterone. Analysing the relations between 
the level of motoric performance and chosen hormone concentrations several significant 
correlation coefficients were found.  

Analyses of the data showed positive and statistically significant relation between TST 
resting level in serum and maximal isometric strength r = 0.466 (p < 0.05) and rate of the 
force development in time interval 0 – 50 ms, r = 0.429 (p < 0.05) (Tab. 3, 4, 5). Coefficient 
between time in 50 m run and TST level partly approached this level of significance r =  
–0.387. This implies that higher the resting TST concentration in serum the better the sub-
ject´s explosive strength characteristics.  

Table 3 

Parameters of strength abilities of the subjects (mean and standard deviation) Fmax – 
maximal isometric strength, RFD – rate of the force development in various time intervals 

from the beginning of maximal muscle contraction 

  RFD (N.ms-1) 

  Fmax (N) 0 – 50 ms 50 – 100 ms 100 – 150 ms 150 – 200 ms 

Mean 1501.2 4.3 6.1 4.9 3.6 

St.deviation 339.1 1.7 1.7 1.4 1.2 
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Also the study of Bussol et al. (1990) on six elite weightlifters showed that motor per-
formance parameters and fatigue levels correlated with TST serum concentrations, with the 
TST:COR ratio and with TST:SHBG capacity ratio. The most significant relations were 
obtained from the comparison of power output parameters and TST levels (r = 0.91, p < 0.05 
and r = 0.92, p < 0.01). Except for that they observed changes in motoric performance in 
each micro-cycle during a one-year sport preparation. They determined, that between 15th 
and 51st week of training the changes in motor performance were significantly correlated 
with changes of TST concentrations (r = 0.99, p < 0,001).  

In our research we have obtained several statistically significant (p < 0.05) correlation 
coefficients, for example between maximal isometric force (Fmax), rate of the force deve-
lopment (RFD in 150 and 200 ms intervals) and COR level (r = 0.471; 0.463 and 0.533) 
(Tab. 4). 

Table 4  

Resting concentrations of selected hormones in serum (mean and standard deviation) 
SHBG – sex hormone binding globulin 

  Cortisol [µg/dl] SHBG [nM/l ] Testosterone [ng/ml] 

Mean 22.72 28.45 4.66 

St. deviation 6.50 13.21 2.61 

Table 5  

Matrix of parametric paired correlation coefficients between selected parameters of motor 
performance and rest hormone concentration in serum (critical values for the correlation 

coefficients for significance levels p = 0.05 r > 0.428; p = 0.01; r > 0.549) 

 

 

 

 

 
 

 

 

 
 

The relations between parameters of motor performance and rest hormone concentra-
tions appear to be important not only in terms of possible prediction of the dispositions for 
chosen types of performance, but also in terms of optimisation of loading in long term pre-
paration of elite athletes. Those relations may seem invariable; however it has been shown 
that also in resting level of hormones features considerable plasticity (Häkkinen et al. 1988). 
This statement results from the study, in which changes in relations between chosen hormo-

weight heigth age 50m 400m 12min. s-u 1min. pull-ups Fmax RFD50 RFD100 RFD150 RFD200 COR SHBG TST

weight 1

heigth 0,687 1

age -0,258 -0,495 1

50m 0,122 0,069 0,263 1

400m 0,445 0,322 0,152 0,748 1

12min. -0,491 -0,473 0,113 -0,370 -0,743 1

s-u 1min. -0,268 -0,331 0,175 -0,459 -0,520 0,518 1

pull-ups -0,302 -0,265 0,320 -0,290 -0,562 0,676 0,495 1

Fmax 0,423 0,220 -0,154 -0,509 -0,281 0,260 0,178 0,165 1

RFD50 -0,125 -0,034 0,195 -0,536 -0,328 0,016 0,102 0,296 0,317 1

RFD100 0,015 -0,095 -0,149 -0,642 -0,354 0,110 0,136 0,056 0,639 0,566 1

RFD150 0,277 0,099 -0,215 -0,399 -0,267 0,246 0,296 0,062 0,836 0,170 0,597 1

RFD200 0,374 0,244 -0,351 -0,427 -0,317 0,244 0,319 0,050 0,814 0,086 0,488 0,937 1

COR 0,450 0,149 0,020 -0,181 0,089 -0,292 0,081 -0,026 0,471 0,336 0,391 0,463 0,533 1

SHBG -0,433 -0,507 0,524 -0,140 -0,088 0,070 -0,095 0,165 -0,034 0,247 0,112 -0,160 -0,329 -0,135 1

TST 0,208 -0,063 0,335 -0,387 -0,086 -0,066 0,135 0,204 0,466 0,429 0,318 0,230 0,188 0,438 0,528 1
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ne concentrations and motoric performance were observed for a period of two years. TST to 
SHBG capacity ratio was highly correlated (r = 0.84, p < 0.01) with performance character-
ristic muscle contraction in concentric phase of a squat mainly in second year of observation. 
The results show mutual relationship between intensive strength training and changes in 
hypothalamic regulation of endocrine response. 

Conclusion 

There is a significant correlation between mean resting testosterone level in serum and 
maximal isometric strength of lower limbs.   

There is also significant relationship between mean resting cortisol level and maximal 
isometric strength of lower limbs. 

There is a tendency to significant relationship (p > 0.10) between mean resting 
testosterone level and running speed in 50 m sprint. 

It can be concluded that the mean resting levels of testosterone and cortisol in serum 
are significantly related with strength and speed performance characteristic of lower limbs.  
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RESUMÉ 

ZÁVISLOSŤ VYBRANÝCH UKAZOVATEĽOV  
MOTORICKEJ VÝKONNOSTI OD POKOJOVEJ HLADINY  

VOĽNÉHO A VIAZANÉHO TESTOSTERÓNU A KORTIZOLU 

Tomáš Kampmiller, Marián Vanderka, Dušan Hamar, Milan Sedliak, Ján Cvečka, Gabriel Buzgó  

Cieľom štúdie bolo stanoviť závislosť parametrov motorickej výkonnosti od pokojových 
hodnôt hormónov, testosterónu a kortizolu. Prieskumu sa zúčastnilo 20 mladých fyzicky 
aktívnych mužov (priemerný vek 21,9 + 3,4 rokov, priemerná telesná výška 180,5 + 5,6 cm 
a priemerná telesná hmotnosť 78,5 + 9,4 kg). Pokojové hodnoty testosterónu a kortizolu 
boli určené z priemeru troch krvných vzoriek odobratých z antekubitálnych žíl v priebehu 
troch týždňov. V tom istom časovom období boli prostredníctvom motorických testov hod-
notené parametre silového a rýchlostného výkonu (maximálna izometrická sila, silový gra-
dient počas maximálnej kontrakcie, čas zabehnutý na 50 m a vzdialenosť zabehnutá v 12-
minútovom behu). Analýza dát odhalila štatisticky významnú koreláciu medzi priemernou 
pokojovou hladinou testosterónu v sére a maximálnou izometrickou silou a silovým gra-
dientom v prvých 50 ms maximálnej izometrickej kontrakcie dolných končatín. Významná 
závislosť bola dokázaná aj medzi priemernými pokojovými hodnotami kortizolu a maxi-
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málnou izometrickou silou dolných končatín. Môžeme konštatovať, že existuje významná 
závislosť medzi priemernými pokojovými hodnotami testosterónu a kortizolu v sére a vy-
branými parametrami silového a rýchlostného výkonu dolných končatín. 
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TALENT IDENTIFICATION AND DEVELOPMENT:   
RREEAASSSSEESSSSIINNGG  TTHHEE  PPRRIINNCCIIPPLLEE  MMOODDEELL  

Oleksandr Krasilshchikov  

Exercise & Sports Science Programme School of Health Sciences Universiti Sains, Malaysia 

Summary: Talent identification, orientation within wide variety of sports and events, and 
further selection is a complex multidimensional process. Purpose of the study was to scrutinize 
the systems of Talent Identification and Development available worldwide in order to suggest 
how the current principle model of talent identification and development can be optimized. 
Available literature and systems of talent identification and development existing in the world’s 
leading sporting nations were examined and evaluated. Apart from other important factors 
determining the approaches to Talent Identification, one kept overweighing all others. That 
was availability or absence of human resources to pick the talent from. Reviewing the current 
practices of talent identification and development, value-added models of Talent Identification 
continuum and talent development are suggested. 

Key words: talent identification, talent recognition, talent development 

Introduction 

The system of Talent Identification is often held accountable for inadequate perfor-
mances, limited number of top performers and seldom emerging and inconsistent champions. 
Well-adjusted system of Talent Identification, on the contrary is regarded as the first step to 
become an international athlete (Peltola, 1992). Talent identification as such, corect place-
ment of identified talent within wide variety of sports and events, and further selection is  
a complex multistage and multidimensional process (Williams & Reilly, 2000; Poppleton & 
Salmoni, 1991). It is known to be organised in stages or phases (Johnson & Buckley, 2001). 
It occurs at different age and stages of long term training and varies significantly in criteria 
and procedures applied from one sport to another (Krasilshchikov et al., 1995). 

TALENT IDENTIFICATION  

Thorough analysis of talent identification (TID) approaches and practices from around 
the world has brought out plenty of special features – some worthy of accepting, whereas 
other just good to dismiss. Ultimately, among the variety of factors determining TID models, 
one was always crucial and overweighing all others.  

This factor is availability or absence of human resources (HR) to pick the talent from. 
In other words, is there a statistically sufficient population to surf through in order to identify 
substantial number of talented children for the needs of top performance sports? 
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Based on this factor, talent identification features could be summarized as follows. 

Table 1 

Options of TID system based on the availability of human resources 

Countries with unlimited /substantial human 
resources 

Countries with limited human resources 

‘Bulk and numbers’ – few specific tests Tailor made TID – comprehensive testing 

Natural selection at the early stage Scientific selection from the start 

Coaches – selectors Scientists – selectors 

Scientists – assistants/observers Coaches – advisors 

Specific testing and assessment General testing and assessment 

TID for one sport/event TID for group of sports 

Decentralized, relaxed initial training Centralized training, boarding schools 

  
Historically and geographically number of approaches has been developed on the 

scene of talent identification. They have emerged in different countries in different times 
and were determined by number of ideological, social, financial and political factors. 

Obviously, the countries with substantial human resources like USSR, India, China 
and US were more on the first option of TID, whereas the countries with limited human 
resources like GDR, Australia, South Africa and Malaysia, follow the second option. 

Existing Model of Talent Identification and Development 

Current model of Talent Identification and Development operates with the terms like:  

• Talent Detection  

• Talent Identification  

• Talent Development   

• Talent Selection 

Talent detection refers to the discovery of potential performers who are currently not 
involved in the sport, as opposed to talent identification (TID) that refers to the process of 
recognizing current participants with the potential to become elite players (Williams & Reilly, 
2000). This process of talent detection and talent identification has to be followed concomi-
tantly with the talent development program in order to direct those potential performers 
towards the sports to which they are most suited (Woodman, 1985).  

Talent Selection typically refers to the picking best trained or best performing for the 
moment individuals to participate in the major upcoming competitions. Based on the above, 
the formula of success in the conversion of raw talent into outstandingly trained champion 
is often presented as Talent Detection followed by Talent Identification with subsequent 
Talent Development.  

Alternative interpretation is offered by UK Sport and English Institute of Sport which 
consider 
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• Talent Identification 

• Talent Confirmation 

• Talent Development  

• Talent Transfer  

as components of successful process of talent identification and development (UK Sport, 
2009). 

Although the latter source introduces the term Talent Confirmation, the query still 
arises while working with talented athletes: is Talent Identification always correct and 
guarantees future success without being challenged or reconfirmed after some time spent by 
selected children in training?   

Initial Talent Identification 

East European concept of talent identification and selection traditionally deals with 
three-tire talent identification system: initial talent selection, intermediate and final talent 
selection (Platonov, 2002). Quite obviously most attention in international literature is paid 
to initial talent identification. Justifications usually cover the necessity of early specialization 
(popular ‘catch them young’ doctrine), relatively simple set of tests and measurements to 
assess children’s potential without going deep into coaching science; simplicity of sugges-
tions and recommendations and, honestly speaking, attractive absenteeism of any responsi-
bilities as far as precision of talent identification is concerned. 

Controversies of Early Talent Identification 

Primary stages of talent identification often recommend looking for harmonious physi-
cal development among children (Bompa, 1999). Although it sounds logic, if the talent search 
itself is focused on detecting harmoniously physically developed children, one might anti-
cipate problem incoming in future: children identified as talented would be well overall 
developed kids, but with no extraordinarily developed qualities available with them whats-
oever. This in fact doubts the validity of the above approach.  

Important divider is whether a teenager is identified for a particular sport or event which 
is often recommended (Hoare, 1996), or to a group of sports. Decision here definitely impacts 
the way talented children will undergo their initial and basic training.  

In first scenario, identified children are getting exposed to specialized training with 
certain degree of general and auxiliary exercising based on the demands of the chosen 
sport. 

In the second one, most of specific training is still going to be bit wider and catering 
for the common features of the group of sports. Meaning auxiliary means of training most 
probably prevail, with general conditioning and specific training at second and third 
positions importance wise. 

Major debates relate with the age when athletes has to be exposed to the talent 
identification/talent selection procedures. While intermediate and final selections can vary 
in the exposure age, initial talent identification/detection has to happen with certain age 
precision. In other words, certain sports require children to begin training at particular age 
(Table 2). 
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Table 2 

Possible enrollment age options for various sports 

Age of the beginning of training 

Below 9 years old 10 to 12 years old  Above 13 years old  

Gymnastics, Acrobatics  
Diving, Tennis, Table 

Tennis,  
Wu-Shu, Swimming, Squash 

Football, Basketball, Hockey 
Volleyball, Badminton 

Fencing, Athletics, Archery 
Handball, Cycling 

Boxing, Wrestling, Judo 
Kayaking, Canoeing, Rowing 

Equestrian, Pentathlon 
Weightlifting 

 
Same can be expressed in the simple logic sequence:  

Seven to eight years old children are only of interest to the gymnastics (artistic and 
rhythmic), acrobatic, diving and few more early specialized sports coaches. Same kids are 
of no interest to other games since it is too early for them to begin training in those. 

Similarly, 10 years old children might be of interest to the football, volleyball, hockey, 
badminton etc. coaches. And at this particular age they are of no interest to boxing, wrest-
ling or weightlifting coaches since training in those starts way later.  

They are at the same time completely gone case for gymnastics, acrobatics and diving 
because it is too late for them to join there.  

With such scenario, the popular slogan “Pick them young” doesn’t look quite accurate. 
The correct one should really read: “Pick them at the right age.” 

Advanced stages of Talent Recognition (East European Model) 

Intermediate Talent Selection 

Intermediate and final selection are neither well developed nor well described in the 
scientific literature. This can surely be explained by the applied nature of the intermediate 
and final selection and by the fact that they belong more to coaching science rather than to 
sports science in general.  

Intermediate Talent Selection, as usually called in East European models of TID and 
development is related more to placement and in fact should be termed as Talent Confirmation. 
Main question to answer is: whether potential of a child is sufficient to reach Junior National 
level and he/she has no limiting factors in health, motor qualities, skills, psychological 
sphere etc.  

In Western Models it sounds as directing athletes to the sports in which they are likely 
to succeed and pointing out inherent limitations in their capacity (Woodman, 1985).  

Final Talent Selection 

Roughly by the end of basic training (after about 3 years of training) and with age 
varying in the range of 11 – 12 years for ‘young sports’, 13 – 14 for ‘normal’ and 16 – 17 
years for ‘old’ ones talented athletes are expected to reach certain performance level. Talent 
assessment wise they stepped into the process which can be called Talent Orientation..  
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Two major questions need to be answered at this stage of selection:  

• Which event or game role/position within chosen sport is to be identified for further 
deep specialization?  

• Whether an athlete possesses physical, technical, tactical, functional and psycho-
logical reserves, developed or inherited (Noakes, 2001) to reach International level 
of performance in seniors’ level.   

Thus, thorough examination of motor qualities, specific abilities and skills, physiologi-
cal, psychological reserves as well as actual performance is highly advisable.  

The decision bares serious financial investments as well – especially in the countries 
where top performance sport is funded by the state and tax payers’ money is involved. 

Final decision has to be taken after obtaining the opinion of experts in respective events. 
When the final talent recognition is concluded and decisions approved, comes the time for 
the selected individuals to get into profound specialised training. And the main event for 
this specialised training has to be precisely identified at Talent Orientation stage of talent 
recognition. 

Talent Selection 

What happens with talented athletes next is in fact Talent Selection of successfully 
per-forming athletes in rather task (performance) oriented manner. It is occurring on perio-
dical basis when best of the best need to be selected either to the camp, to the squad and 
ultimately to the team to represent the nation in the most prestigious international competi-
tions. 

Those actually have nothing to do with talent identification as such, but are in fact 
related to picking the right ones from among the best available for preparations to perform 
in particular high standard competitions. 

Revised Model of Talent Identification: The Continuum 

Looking at the process of talent handling in the broader prospective, it looks logic to 
quit generalizing Talent Identification as an ‘umbrella’ concept, but instead treat it as a pre-
cisely aimed fragment of the broader continuum, which can be termed as Talent Recognition 
with other specific fragments related as presented in Figure 1. 

 
 
 
 

 
 
 

Figure 1  

Principle model of Talent Recognition (Krasilshchikov, 2011) 

TALENT DEVELOPMENT  

Talent Development is traditionally linked to the development of a talent through sports 
after talented individuals got involved in regular training. When the field is narrowed and 
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talented children are retained in a sports specific environment, they step into so-called 
Initial Training featuring certain means and methods of training and safe training loads.  

Those features later materialize in particular distribution of loads among various training 
components in order to provide selected children with multilateral training (Krasilshchikov, 
2010) implemented preferably within sports specific environments (Table. 3). 

Table 3 

Recommended features of the Stage of Initial Training 

Training 
Stage 

Duration 
Age 

ranges 
Sessions per 

year 
Hours a 

week 
Session 

Duration 

Initial  
Training 

1 – 2 
years 

6 – 8   
9 – 11  

12 – 14 
120 – 130 3 – 5 60 – 90 min. 

 
Children, not selected for whatever reason to practice sport at young age, keep getting 

their share of multilateral development through physical education classes and wait for next 
chance to be talent identified for other, older age group sports. And although Talent Deve-
lopment is traditionally linked to the development of a talent through sports, it sounds fair 
to say that talent development begins much earlier than that. Hence specialists might need 
to focus on Pre-Talent Detection Talent Development (Fig. 2) which actually happens by 
means of exercising and training within school physical education (Krasilshchikov, 2011). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2  

Talent Development continuum 

Pre-Detection Talent Development can actually be considered as talent activation and 
targeting an increased number of children with unfolded movement potential through properly 
adjusted physical activities before they actually get exposed to scouts or scientists while 
going through Talent Detection process. 

Naturally, as soon as talent is detected by sports coaches and placed in the chosen sports 
environment, Post-Talent Detection Talent Development begins. 
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Post-Detection Talent Development ideally should cater for those successfully identi-
fied to particular sports and sticking with it all along. But since it isn’t always happening 
this way and not very successful (or possibly wrongly talent identified) children often quit 
originally chosen sports. 

Hence, Post-Detection Talent Development should also care for Talent Migrations 
(transfer) in case original Talent Identification wasn’t precise enough or growth and develop-
ment pattern deviated from the expected course since TID was originally administered (height 
spurt, weigh gain problems etc.). 

Finally, it has to cater for Talent Transfer (e.g. English Institute of Sport, 2003) or some-
what Talent Recycling by providing a second chance for established/retired top performers 
to excel in other, related sports. The latter approach and “Pitch2Podium” programme has in 
fact both have contributed to UK success of in 2012 Olympics (UK Sport, 2013). 
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RESUMÉ  

IDENTIFIKÁCIA A ROZVOJ TALENTU:  
PREHODNOTENIE ZÁKLADNÉHO MODELU 

Oleksandr Krasilshchikov 

Identifikácia talentu, orientácia v širokej škále športov a disciplín a následná selekcia je zlo-
žitý multidimenzionálny proces. Cieľom štúdie bolo preskúmať dostupné systémy identi-
fikácie a rozvoja talentu  a navrhnúť, ako možno tento základný model optimalizovať. Na 
základe dostupnej literatúry autor analyzuje a hodnotí existujúce systémy identifikácie a roz-
voja talentu vo vyspelých športových krajinách. Za rozhodujúci faktor pri identifikácii  
a rozvoji talentu považuje dostupnosť či absenciu ľudských zdrojov. Vzhľadom na súčasnú 
športovú prax pri výbere a rozvoji talentov autor navrhuje model dlhodobej identifikácie 
a rozvoja. 
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Summary: Frequently occurring health symptoms in the population of varying age is inconti-
nence. Stimulus for its occurrence includes coughing, sneezing, laughing. The research under-
scores the presence of these different stimuli among a group of women up to 60 years of age 
(65.1% women) and over 61 years of age (76 % women). The dominant stimuli, which cause 
urinary incontinence in the group of women who have participated in sport activities, have been 
identified as group sneezing and standing up of bed. On the other hand, the prevailing factors 
in the group of women who have not participated in sport activities have been found sneezing 
together with coughing. The physical activity, as the secondary prevention of urinary inconti-
nence, should focus on strengthening the abdominal muscles and pelvic floor muscles. It has 
been  found, that the women involved in sport regularly  strengthen the muscles by  exercising  
sit-ups (43 %) and Pilates exercise (24 %) in comparison with the women not involved in sport 
(20 %, respectively 9 %). The difference between these two groups has been statistically sig-
nificant. 

Key words: urinary incontinence, women under 60 years and women over 61 years, sport 
active women, sedentary women, incontinence stimuli, physical activity, and prevention. 

Introduction 

One of the numerous health disorders occurring in the population of all ages is a patho-
logical inability to hold urine. In humans, it occurs repeatedly throughout life and for exam-
ple in the age of 65 it affects 15 – 35 % of the population (Halaska et al, 2004). In the age 
group over 60 years, such symptoms concern almost every other person, and in the group of 
people in their 80´s and higher, regards up to 55.6 % of people. The incontinence affects 
34 % of seniors who live at home, but only 40 % to 70 % of seniors staying in institutions 
for the elderly (www.inkoforum.sk).  In Slovakia, this disorder affects 37.7 % of women 
and 15.4 % men and 20 % of women in the age of 40 years suffer from stress incontinence 
(www.zdravie.sk). 

Incontinence occurs due to the reduction in bladder capacity and the loss of sphincters 
strength of men as well. Inability to keep urine is called urinary incontinence, or involunta-
ry loss of urine due to loss of ability to hold urine. It is actually a symptom, which is typical 
for a malfunction of the lower urinary tract (Sokol, 2013). In terms of failure, there can be 
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determined 3 degrees of urinary incontinence (Lachváč, 2013). The first stage is an occasion-
nal leakage of urine in drops, not more than 1 to 2 times a day.  In the second stage, a frequent 
leakage occurs several times a day and finally, sustained release of large quantities of urine 
several times a day and even at night – third stage. Such wetting disrupts sleep and causes 
frequent waking (Darčajová, 2008). 

The diagnosis of this disorder is connected with careful history taking, which covers 
the internal, urological, neurological, psychiatric, renal and gynecological fields and is fol-
lowed by a clinical examination. This is because, the causes of this disorder cannot be only 
higher age, but it occurs even at younger age, for example: neurological disorders, depres-
sion, obesity, diabetes, smoking, use of certain drugs, the mental state of the individual, Par-
kinson's disease, and gynaecological surgery or prostate cancer (Pecharová, 2009). This 
disorder is also associated with the weak pelvic floor, which occurs to people engaged in 
heavy physical work, e.g.: when lifting weighty loads, at work in standing, with wrong 
diaphragmatic breathing, asthma (Gályová, Adamírová, 2004). 

Urinary incontinence can also occur as a secondary cause of infection in the urinary 
tract, which is considered a transient incontinence. On the other hand, permanent incontinence 
is described as stress, urge, functional, or reflex incontinence or overflow incontinence 
(www.tena.sk). Leakage can be passive, as a result of increased intra-abdominal pressure 
(Dulová, Eimutová, 2005), which is then considered for the sign of stress incontinence. Inten-
sified intra-abdominal pressure means more pressure on the bladder, which is higher than 
the breech pressure in the urethra, causing urine leakage. Urine leakage may be temporary 
and relative and this disorder is not only psychological, social and health problem, but also 
hygienic and economical (Bendíková, 2008). The negative fact is that at first signs of incon-
tinence many people do not seek early medical aid. It is estimated that only one third of 
women with incontinence visits the doctor. Therefore, multiple campaigns aim at lifting the 
taboo of incontinence, mobilizing people's awareness of their own health, and the way of 
searching professional help. 

Pluháčková (2012) evaluated the occurrence of various types of urinary incontinence, 
with the findings, that at the age of 50 to 75 years, stress incontinence occurred in 38.7 %, 
urge incontinence in 32.2 %, and mixed incontinence in 12.9 %. At the age of 76 years also 
dominated stress incontinence (in 32.6 % of respondents), mixed incontinence occurred in 
26.1 %. Stimuli to induce stress incontinence tend to be laughter, cough, sneeze, squat, lifting 
loads, physical activity, and very often this condition can be handled by special exercises 
(Medical Leaves, 2011). Urgent incontinence Sokol (2013) describes, that it occurs when  
a person recognizes the need to urinate but cannot make it to the bathroom and the bladder 
involuntarily expels urine. The muscle that controls the bladder movement is irritable, uns-
table, moving irregularly, and it is the trigger to urine leakage. Mixed incontinence occurs 
in 10 to 30% of men and is a combination of previous types of incontinence. 

Veselá, Gályová (2010) describe three levels of stress urinary incontinence. In the first 
instance, urine leaks when one laughs, coughs or sneezes. In the second stage, the leakage 
occurs during a sudden movement while running, walking up stairs, lifting loads. At the third 
level, there is a leakage of urine, even at normal walking, the transition from one posture to 
another (e.g. from a lying to a sitting position). Urinary incontinence itself, negatively influ-
ences everyday life (e.g., up to 61 % of people aged over 76 years), causing gradual isola-
tion from society, often causes breakdown of partnerships, limited implementation of certain 
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activities. The biggest impact is on physical activity (as in case of  71 % of older people 
with incontinence), the transport (walking, flying), which adversely affects  36 % of people 
aged 50 – 75 years, but only  78 % of people over 76 years (Pluháčková, 2012). 

Despite the negative impact of incontinence on physical activity, we can highlight the 
positive effects of regular sport in prevention of its various types. Important roles in the 
prevention process is to do activities to improve bladder function, fluid intake, healthy 
eating, as well as strengthening the pelvic floor muscles by so called Kegel exercises 
(www.primar.sme.sk). The development of the function of pelvic floor muscles should take 
at least 10 minutes a day (Danys, 2007). 

One of the important aspects of primary prevention of urinary incontinence is to main-
tain an optimal state of muscle function in the pelvic area and sphincters. The special exer-
cises include strengthening exercises of abdominal and gluteal muscles, sphincter muscles 
and their control, along with breathing and relaxation exercises required to maintain the 
ability to alternate tension and relaxation of muscle groups (Jolly, Gályová, 2010). Exerci-
sing also encourages the use of more conservative techniques for treating the disorder, such 
as the use of special medical devices for incontinence, together with the attention drawn to 
the influence of bathroom habits, hygiene, bladder training, pelvic floor electrical stimula-
tion, as well as pharmacological treatment. (Lachváč, 2013). 

The aim, hypotheses, tasks 

Setting the optimal physical activity program for individual improvement and targeting 
at primary and secondary prevention process requires knowledge of individual problems and 
reasons causing spontaneous leakage. Our research goal was to expand the knowledge of 
stimuli, including motion related stimuli, upon symptoms of incontinence in relation to age 
and women’s sports participation. 

The research has included the verification of   following hypotheses: 

H1: Among stimuli that cause stress incontinence, in the age group 61 and higher, will 
dominate stimuli physical activity in comparison with women up to 60 years of age. 

H2: The higher number of sedentary women will show higher number of unpleasant 
feelings during physical activity, with regards to urinary incontinence, compared with the 
sport active women. 

H3: In the group of sport active women there will be used higher number of targeted 
physical exercises as a tool of conservative treatment, in comparison with sedentary women. 

Based on the above objectives and needs to verify the hypotheses we set the following 
tasks: 

1. To choose respondents, in the group of women of all ages, who reported at least mi-
nimal urinary incontinence and to evaluate the type and number of stimuli that cause urine 
leakage. 

2. To examine the difference between the displayed stimuli for urine leakage in relation 
to the group of women between up to 60 years and over 61 years as well as between the 
groups of women participating in sport and sedentary women. 

3. To evaluate women’s feelings on incontinence’s occurrence during practicing the 
physical activity in the group of sport active women and sedentary women. 
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4. To analyse the use of secondary urinary incontinence prevention through targeted 
physical exercises and to compare the use of secondary prevention in relation to observed 
age groups and groups of sport active women and sedentary women. 

Methods 

From the 360-member women's basic set we selected 106 women with a history of 
minimal occurrence of urinary incontinence, which resulted in 29.4 % of the basic set. This 
represented 106 female respondents from Slovakia, mostly from Bratislava, Považská Bys-
trica, and Poprad, with the average age of 61 years (range 20-84 years). This set was divided 
into four monitored and evaluated research groups. The group of women up to 60 years 
consisted of 53 women with an average age of 49 years, the group of 61 years and higher 
consisted of 53 women with an average age of 72.3 years.  In the total set, 51 women parti-
cipated in organized sport while 55 women did not participate in sport. 

The main research method was a questionnaire that was handed out and collected in 
person. We have drawn our attention to evaluation of the responses regarding the following 
questions in the questionnaire: 

1. What kind of stimulus induces minimal leakage in your case? 

2. Do you feel discomfort while doing physical activity in relation to urinary inconti-
nence? 

3. How often does the urine leakage occur when doing physical activity in your case? 

4. Do you use special physical exercises in secondary prevention to reduce urine leak-
age disorder? 

Individual responses were evaluated numerically, expressed as percentages and graphi-
cally depicted for all women participated in this study and at the same time they were diffe-
rentiated by the two studied age groups and their sport involvement. We evaluated the diffe-
rence between the groups of women by calculating the significance of the differences of 
two unpaired values using Chi-square. Comparing the difference between the observed  
factors, we performed t-testt of two relative values. To evaluate the difference between the 
groups of women, we used the Chi-square to calculate the significance of the differences of 
two unpaired values using Chi-square. 

Results 

In the evaluation of the type and number of stimuli that cause urinary incontinence in 
the group of women up to 60 years (figure 1), we can state, that sneezing dominates at 36.4 % 
of women, standing up of bed dominates at 25.8 %, It can be said, that according to the type 
of stimuli, 65.1 % women in this group belonged to the 1st degree of urinary incontinence. 
(Veselá, Gályová, 2010). However, more than a quarter of women have had stress inconti-
nence of third degree, which occurred during standing up from bed. Incontinence of second 
degree occurred only to 9.1 % of women. We further noted, that 83 % of women up to 60 
years admitted, that there was only one of the stimuli inducing incontinence and with the 
other 17 % of women; it was sneezing in combination with another one or two stimuli. 

A more detailed analysis of the stimuli inducing incontinence in the age group over 61 
years showed,  that 72 % of women stated,  there was only one stimulus, but for the other 
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28 % of women, there were two to four types of stimuli. We conclude that the rising age 
brings about increase in the number of people, who will have more types of stimuli. Symp-
toms of incontinence had occurred in 59.4 % of women rarely, in 31.2 % of women occa-
sionally and only in 9.4 % of women frequently. Regular leakage did not show any of the 
respondents of both age groups observed. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 

Stimuli inducing incontinence in relation to the age 

In the age group of women over 61 years (figure 1), the dominant stimulus that causes 
incontinence was  in 38.1 %  cough, along with sneezing (32.4 % women) and laughter, 
what meant, that 76 % of women were classified in the first degree of urinary incontinence 
scale by Veselá, Gályová  (2010). It was more than in the age group of up to 60 years (65.1 
%). During physical activity and “standing up of bed” the incontinence was present in only 
23.9 % of women. This meant that the number of women was lower than what we found in 
the age group of up to 60 years (34.9 %). This finding did not confirm our hypotheses H1 in 
which we assumed that in the older age group, the dominant stimulus for incontinence will 
be physical activity during the regular motion or by standing up of bed. Calculating the 
Chi-square (Chi = 6.076) there was not found a statistically significant difference between 
the age groups in the number of stimuli initiating urinary incontinence. It can be stated, that 
physical activity "standing up of bed" that Veselá, Gályová (2010) include in third degree 
of incontinence, wasn’t dominant stimulus activating incontinence observed in either age 
group. However, we found the higher frequency in the age group of up to 60 years. It (stan-
ding up) is also a consequence of weaker pelvic floor muscles and abdominal muscles hence 
emerges the need for primary physical activity prevention already in earlier age. 

During the analysis of the results, we evaluated stimuli for urinary incontinence bet-
ween the group of women participating in sport and women not participating in sport – 
sedentary women. We arrived to the following results. Group of sedentary women reported 
that the dominant stimulus of the incontinence was cough (37.2 % women) and sneezing 
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(figure 2), but group of sport active women reported in addition to sneezing (37.3 %), the 
“standing up of bed” (27.1 %). In the group of women involved in sport, higher overall 
occurrence of more than one stimulus was found only in 11.8 %. In contrast, sedentary 
women have shown more than one stimulus that induced incontinence, almost in 32.8 % of 
events. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 

Stimuli inducing incontinence in relation to sport participation 

We found, that 27.1 % of sport active women we can fall them according to Veselá, 
Gályová (2010) into third degree of incontinence and the physical activity was the incentive 
to incontinence in 37.3 % of women. That was only in 23 % of sedentary women reported 
physical activity as the incentive to incontinence, which was also expected, because this 
group is not involved in physical activity. Even between these two groups of women (sport 
active women and sedentary women) we did not find a statistically significant difference in 
the incentives that cause incontinence (Chi = 5.802). 

Physical activity, as one of the stimulus that induced urinary incontinence, was reflec-
ted intensively in the group of sport active women (figure 2). However, in the evaluation of 
the sense of discomfort of urinary incontinence during physical activity, there were a higher 
number of females in the group of sedentary women, who mentioned the sense of discom-
fort (32.8 %). We have found even more disturbing that 43.6 % of women did not pay atten-
tion to this fact (figure 3). This can confirm the validity of our hypotheses H2 and we can 
conclude, that there is a statistically significant difference at 1% level of significance in the 
evaluation of the sense of discomfort while exercising between the  group of sport active 
women and sedentary women (Chi = 9, 963**). 

The positive finding was that 53 % of sport active women do not perceive incontinence 
to be uncomfortable during sports, what can be used by realizing of secondary prevention 
of impairment through exercise. On the basis of physical activity influence to human orga-
nism we can recommend the regular physical activity not only in primary but also in secon-
dary prevention, with the expectation of reducing incentives to induce urinary incontinence. 
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We agree with Topinková (2005) who found out that exercising leads to improvement of 
incontinence in up to 70 % of women regularly participating in physical activity and there-
fore is appropriate to support the regular physical activity. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3  

Sense of discomfort while exercising in relation to sport participation 

The positive finding was that 53 % of sport active women do not perceive incontinence 
to be uncomfortable during sports, what can be used by realizing of secondary prevention 
of impairment through exercise. On the basis of physical activity influence to human orga-
nism we can recommend the regular physical activity not only in primary but also in secon-
dary prevention, with the expectation of reducing incentives to induce urinary incontinence. 
We agree with Topinková (2005) who found out that exercising leads to improvement of 
incontinence in up to 70 % of women regularly participating in physical activity and there-
fore is appropriate to support the regular physical activity. 

An important part of secondary prevention of urinary incontinence is targeted applica-
tion of regular physical exercise. The attention was therefore drawn to evaluation of the 
current application of special training in the selected subgroups of women. We found that 
only 35 % of women in the research draw attention to the abdominal exercises, (16 %) 
Pilates exercise, abdominal muscle strengthening by sit-ups (31 %) and 40 % of women are 
engaged in the exercises to strengthen the pelvic floor muscles. 

Comparing the application of the targeted exercise we found that those women, who 
previously did not do any sport activity, have presently higher percentage of non-participa-
tion in sport activity compared sport active women (figure 4). This finding confirmed the 
validity of the hypotheses 3, the application of the targeted exercises as a means of second-
dary prevention will occur in a large number of women who do sport. On this basis, we 
highlight the importance of regular exercise at any age. We recommend exercises aimed at 
strengthening the abdominal and pelvic floor muscles become a mandatory part of each 
exercise unit for women and their daily physical routine. We underscore this aspect for 
existence in sport movement the organized exercise groups of the older women. 
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Figure 4  

Physical exercises of sport active women and sedentary women 

We found that there is a statistically significant difference at the 5% level of signifi-
cance in favour of the sport active women who practiced Pilates exercises, and at an 1 % 
level of significance in the practice of "sit-ups". In the group of women, who participated in 
sport we arrived to the finding, that 15.6 % of them applied a targeted exercise „interruption 
of urine flow while urinating” in daily routine (Gályová, Adamírová, 2004). We recommend 
this exercise even in primary prevention. Husarčeková (2005) emphasized the importance 
of this exercise, together with acquiring the ability to suppress the urge to urinate. In con-
trast, in the sedentary group of women, conservative means of treatment „ use of medica-
ments" appeared in 32.3 % of women. 

Finally, in the evaluation of training as a precondition for secondary prevention of uri-
nary incontinence, we can add that 42 % of sedentary women do not currently apply special 
exercises. In fact, only 5 % of sedentary women place all the targeted exercises into their 
daily routine. In the analysis of the group of sport active women in the past, we learnt that 
only 20 % of them reported application of no targeted exercises while all the special exer-
cises were practiced in 12 % of this group. 

In comparing the use of special physical exercises between the age groups (figure 5), 
the results indicate that in the group of women over 61 years 40 % of them practiced abdo-
minal contractions exercises and only 30 % of women in the age group of up to 60 years. 
 In other targeted exercises, the percentage of women in the age group of up to 60 years 
exceeded the prior. A statistically significant difference was evidenced in only one exercise 
(strengthening the pelvic floor) at the 5 % significance level in favor of women up to 60 
years of age. This result underlines the need for increased attention mainly to the population 
over 60 years. Therefore, we recommend increasing the variety of exercises targeted at the 
older age groups. Pluháčková (2012) in her research states that all individuals up to 75 years 
do exercises by following doctor’s advice, yet only 71 % of people over 76 years exercise. 
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Figure 5 

Physical exercises of women according to the age 

Conclusions 

The analysis of stimuli, which cause urinary incontinence in relation to two examined 
age groups and the comparison of the groups of women who participate in sport and 
sedentary women, made us capable of stating: 

– The dominant stimuli linked to women’s incontinence are sneezing and coughing; 

– With rising age of women, the number of stimuli causing incontinence is increasing; 

– The stimulus, 'physical activity', increases the sense of discomfort from incontinence, espe-
cially in the group of sedentary women. 

According to practical experience we want to express that women involved in organi-
zed sport activities during exercise training have better chances to meet the directed selec-
tion of targeted exercises under professional coach of sport for all. Positive would be to add 
more frequent realization of special exercises that decrease incontinence. Organized sports 
have shown to be a suitable blend for urinary incontinence symptoms. 

Based on the earlier findings we recommend drawing regular attention to the applica-
tion of the following exercise: an interruption of urine flow while urinating, in the primary 
prevention of incontinence. It will be necessary to develop a physical activity program with 
special focus on fitness training for urinary incontinence symptoms applied in women’s 
daily regime, together with the recommendations for the content of exercises in the organi-
zed exercising groups of women of varying ages and different programs. 
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RESUMÉ 

INKONTINENCIA MOČU  
VO VZŤAHU K VEKU A K ŠPORTOVANIU ŽIEN 

Jela Labudová, Dagmar Nemček, Stanislav Kraček, Ladislav Kručanica 

V populácii rôzneho veku sa často vyskytuje zdravotný príznak inkontinencia moču. Podne-
tom na jej prejav je kašeľ, kýchanie, smiech. Výskum poukazuje na rozdielny výskyt týchto 
podnetov medzi skupinou žien do 60 rokov (65,1 % žien) a nad 61 rokov (76 % žien). V sku-
pine športujúcich žien dominantným podnetom, ktorý vyvoláva inkontinenciu moču, je ký-
chanie a vstávanie z lôžka, v skupine nešportujúcich žien dominuje kýchanie a kašeľ. Sekun-
dárna prevencia pohybom by sa mala orientovať na posilňovanie brušných svalov a svalov 
panvového dna. Zistilo sa, že športujúce ženy  pravidelne zaraďujú do posilňovania aj cvi-
čenie sed – ľah (43 %) a Pilates cvičenia (24 %) oproti  nešportujúcim (20 %, resp. 9 %). 
Rozdiel medzi oboma skupinami bol štatisticky významný.  
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Summary: The issue of specific serious negative phenomena in the school environment such 
as bullying, mobbing, stalking, bossing, sexual harassment, as well as so-called internet-elec-
tronic bullying (cyberbullying) is a matter of public interest in the different countries of the 
world and consequently arising the necessity of its scientific research. The concept of mobbing 
is used most frequently in the working environment. It includes all forms of damage, which 
are also known in the school environment, for example, defamation, intrigue, psychological 
terror and bullying. We can say that is the matter of social behaviour, which exceeds the social 
norms and thereby disturbs the authority and stability of social order. It should be noted that 
the greater part of such behaviour remains unknown, and therefore is not sanctioned, which 
significantly reduces the effectiveness of justice in the eyes of the persons offended. Children's 
education to a large extent depends also on the working environment in which it is carried 
out. It is difficult to achieve good results, if the child is afraid of his safety. In the empirical 
part of the article, the authors present the survey results of mobbing in secondary schools in 
Slovakia and in the lessons of physical education. They are taking into account the perception 
of mobbing, its forms followed by pupils reactions. The preliminary results confirm the 
existence of multiple structure of mobbing in secondary schools. The research sample consis-
ted of pupils in secondary schools in Slovakia. The interviewers (students of Comenius Uni-
versity, Faculty of Physical Education and Sport in Bratislava) acquired totally 732 submitted 
questionnaires from various types of secondary schools. Total number of boys who completed 
the questionnaire was 397 and girls 332. Three people did not state their genre. We distributed 
the questionnaires mainly in high school with sports focus.  The mostly graduating students 
whose birth yearwas 1993/1994/1995 filled in the questionnaire. 

Key words: mobbing, high school, forms of mobbing, manifestations of mobbing in high 
school, the incidence of mobbing in high school,  

Introduction 

The increasing rise of crisis phenomena in schools in all levels worries the whole 
public, not only in Slovakia, but also in the countries of the European Union and around the 
world. There is a denial of respect to the human personality, an increase of aggression, 
bullying, torture, the brutal behaviour of children in schools. A negative message on the 
other hand is that the pedagogical staffs i.e. the teachers are involved in such a proceeding. 
It is not rare, that verbal violence is reflected in schools, together with vilification, strong 
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vulgarisms, nicknames, humiliation, SMS, all of those mentioned defame and discredit the 
person. The forms of discredit, humiliation, submission, threats, intimidation and mocking 
are unfortunately the reality of many today's modern schools. We can see different forms of 
crimes and offences for example: slander, dangerous threats, bodily harm, bodily restraint, 
coercion, blackmail, robbery, violent pressure, theft, or damage of property of another, 
unauthorized use of somebody else’s property. Such negative phenomena of violations of 
respect of human personality are between: 

• pupils - boys/girls mutually, 

• between pupils - boys/girls and male teachers /female teachers 

• between male teachers /female teachers and between pupils boys/girls, 

• but also among teachers. 

The psychologist H. Leymann is considered as a doyen of study of the occurrence of 
mobbing in the world. He began to systematically examine the bullying until the beginning 
of the 80s of the 20th century (Leymann, 2000). At that time knowledge about bullying began 
to spread to other European countries (Leymann, Gustafsson, 1996).  

Laymann in The Encyclopaedia of Mobbing (1996) refers mobbing to the psychologi-
cal terror or bullying in working life, which involves a hostile and unethical communication, 
which is systematically developed by one or more individuals usually to one person. The 
person is then due to this proceeding moved into a helpless and hopeless situation that is 
constantly maintained by the acts of enemy. We talk about mobbing, if this form of beha-
viour occurs in the very frequent intervals (in terms of statistical definitions at least once  
a week) and last a long time (in terms of statistical definitions for at least six months). Due 
to the high frequency and prolonged duration of this maltreatment many negative psycho-
somatic, psychological and social changes and the consequences may arise. Mobbing has 
classic features of bullying, but without physical attacks (bullying is a specific form of 
violence, and in particular, of physical violence and ill-doing from the part of older or stronger 
pupils against the younger and weaker). The most common forms of mobbing: defamation, 
intrigues, gossiping, mocking, humiliation, petty malice, nagging, ignorance, personal 
initiative restraint, impassivity, calumny, exaggeration of personality weaknesses, social 
isolation, inappropriate tasking, laughing at colleague’s haircut, style, clothes, hypercriti-
cism (while the victim cannot defend her/himself), speech interruption, social activities 
isolation etc.  

An initiator of mobbing is a person exercising the aggression if he consciously wants 
to satisfy his/her needs and to achieve the objectives (Kmoníčková, Wagner, 2005), such as 
gaining power, superiority, position, etc. Čermák (1999) talks about so called the instru-
mental type of the violator. According to Hirigoyen psychological terror at the workplace 
consists of two basic phenomena: the abuse of power and perverse manipulation. Abuse of 
powers is related in particular to executives with the ability to control objects, which, however, 
the staff very quickly discover and bear with great difficulties. Perverse manipulation is, 
according to the author basically the most insidious form of psychological terror, because  
it leaves even irreparable damages. It is often the trigger for very serious medical problems 
such as cardiovascular, gastrointestinal problems, immunological and emotional disorders, 
and deformations in social relationships, economic damages, the threat of identity, and others. 
Some specialists (e.g. Sýkorová, 2004) talk about mobbing as of psycho terror, whose 
special properties are heartlessness, inhumanity, mercilessness. Beňo (2002) says about the 
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consequences and danger of mobbing, which can range from a number of psychosomatic 
symptoms and difficulties up to auto mutilation and suicide. Latency and rancour of 
mobbing often gives the impression that the victim suffers from paranoia and will begin to 
doubt him/herself. Mobbing strips his victims of self-confidence and leaving the damaging 
traces in victim for a long time. Čech (2011) states, that bossing is a specific form of mobbing 
with the aggressor as a superior employee. This behaviour can be understood as more dan-
gerous form of psychic attacks in workplace, because the superior employee is the one 
responsible for creating favourable working conditions. There are some cases where he/she 
starts using bossing behaviour and his/her superior position in order to gain certain power 
over an employee. In the instance he/she misuses the situation and the conditions for an 
employee are unsolvable.  

Our study was based on the definition of H. Leymann, who defined the location of 
mobbing i.e. workplace (Article 43b), The Labour Code (hereinafter only LC) – place of 
work performance – community and the organizational part or similar. From our perspec-
tive on studied issue we can define a school as "purpose-built, statutory, state, church, or 
private institution that provides the upbringing and education of children, youth and adults, 
and their rights and to education" (Obdržálek, 2004). It is a place that we consider work-
place for pedagogical staff, as well as for pupils. According to the education legislation, Act 
No 317/2009 Coll., on pedagogical staff and professional staff, and on amendments to 
certain laws of Article 12, teachers rank among the teaching staff, and along with the others 
(e.g. principals, vice-principals of schools and kindergartens, school inspectors, educators, 
foreign lecturers, teachers of vocational training, the coach of sports schools and sports 
class and similar) are co-responsible for the upbringing and education of the pupils, 
students, adults. Teachers can be considered as a service provider. His/her duty consists not 
only of teaching, but also in the creation of an appropriate working environment. The 
school can be considered specific working environment, in which the pupil has a significant 
position, which is according to the Act No 245/2008 Coll., on upbringing and education 
(Education Law) and on amendments to certain laws, Article 2 paragraph c., defined as the 
natural person who participates in the educational process in the elementary school, high 
school, school for children and pupils with special educational needs, the basic art school 
and in accordance with Article 19 of the Education Law has compulsory school attendance. 
Therefore, we consider that the mobbing from the perspective of our research may be carried 
out by the male teacher/female teacher per pupil he/she. It takes place not only between 
superiors and subordinates (director-teacher, teacher-teacher) in the working environment 
of the school but on the other hand also in a certain sense, we can perceive the relationship 
of the teacher and the pupil as a superior and a subordinate relationship.  

We can analyse the concept of bullying and mobbing in the school environment from 
the following three aspects: 

• In psychological terms, such as an act with specific motifs and negative impact on the 
personality of all involved.  

• In terms of education we perceive mobbing as problematic up to pathological behaviour, 
which disturbs processes of education and upbringing. 

• In terms of law as violent crime committed by a child or adolescents, but also by adults, 
while in the case of minor bullying we can talk about delinquency of youth. 
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For the legal definition of the issues we need to come out of the subject of bullying, 
which can be described as a wide range of acts, of which a result is interfering with the 
personality of the individual, in particular into his personality rights, and especially to the 
right to human dignity. This follows in particular the provisions of the Constitution of the 
Slovak Republic Act No 460/1992 Coll., Article 12 (1) “People are free and equal in dignity 
and in rights. Basic rights and freedoms are inviolable, inalienable, imprescriptible, and 
indefeasible and Article 19 (1): “Everyone has the right to preserve the human dignity...“ 
(Human rights and freedoms are based on respect for a decent human being, life, freedom 
and property of the individual and his rights in civil society. They are not only confirmed in 
national constitutions and legal systems, but also in the documents of international 
organizations) (Ottová, Vaculíková, 1998).  

Due to the extent of our study, as well as to the sensitivity of the issue (affects male 
teacher/female teacher), we will only focus on the most important provisions of the Labour 
Code, Act No 311/2001 Coll., as amended regulations, as well as certain provisions of the 
working rules for pedagogical and other school employees, which every school has to 
prepare, in accordance with “Model of working rules for teaching and other employees of 
school and school facilities“ No 2010-8851/18548: 1 – 141.  

Legal protection against mobbing (and its specific form – bossing) is based on the 
fundamental principle of the Slovak and European Labour Code, on the principle of equal 
treatment, along with the principle of discrimination ban in employment relations. Slovak 
Labour Code explicitly does not indicate the legal right and obligations of the participants 
in the mobbing in the workplace. In our legislation there are no specific references to the 
solution of psychological terrorizing, bullying or sexual harassment in the workplace, (the 
exception is Antidiscrimination Act). Act No 311/2001 Coll., The Labour Code, as amen-
ded, draws up in its General Principles as well as in Section 13 the protection against discri-
mination, i.e., the right to work without restrictions, without direct or indirect discrimination. 
It is declared that performance of the rights and obligations arising from the employment 
relationship must be in accordance with good manners; no one may misuse these rights and 
obligations to abuse to the detriment of other...; must not diminish the dignity of employees 
in the workplace. Employees, whose rights are harmed by the breach of the obligations 
arising from the employment relationship, can apply their rights in court. The obligation of 
the employer or his /her managers is to create healthy and safe working conditions. Creation 
of fair relationships in the workplace and suppressing any manifestations of unwanted 
behaviour should be a part of it. 

However, in the case of proven proceeding (the school principals have a statutory 
obligation) of the teacher against pupil (student), which carries the signs of mobbing (or 
bullying – violent, humiliating behaviour of an individual or a group against the weaker 
individual, who cannot escape from the situation and is not able to defend effectively; mob-
bing is connected with bullying or bossing, i.e. mobbing from the top), the employer is 
obliged to apply the provisions of the Labour Code, which, in Article 59 modifies the 
termination of employment relationship a) by agreement, b) by notice, c) by immediate 
termination, d) by termination within probationary period. An employer can terminate it by 
giving notice firstly in case of breaches of labour discipline or secondly due to not satis-
factory fulfilment of the work tasks. As breaches of labour discipline is considered voluntary 
breach, or not fulfilment of work tasks, which are for the employees arising from Article 47 
(1) (b) and Article 81 and Article 82 of The Labour Code  (as well as tasks arising from 
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other general binding rules, found in Act No 552/2003 Coll., on public service obligation as 
amended, and Act No 490/2008 Coll., which is amending Act No 552/2003 Coll., on perfor-
mance of public service obligation as amended; Act No 245/2008 Coll., on upbringing and 
education (Education Law), and on changes of amendments of some Acts; Act No 317/2009 
Coll., on pedagogical staff and professional staff, and on changes of amendments of  some 
Acts; Act No 596/2003 Coll., on  state administration in school and school autonomy as 
amended; Act No 245/200 Coll., on  upbringing and education (Education Law) as amended, 
as well as methodological guidance No 7/2006-R from March 28, 2006 on prevention and 
solution of bullying pupils in school and school facilities, from internal regulation, from the 
directives or measures of superior employees from work and organizational instruction of 
the institution, from violation of rules of internal regulation for students).  

The Labour Code recognizes two kinds of breach of labour discipline: 1) less serious 
breach of labour discipline. In accordance with working rules, less serious breach of labour 
discipline are e.g. manifestation of discrimination (defamation, humiliation  (serious humi-
liation), contempt, inducing embarrassment in a pupil, insulting, discredit, disproportionate 
psychological load, psychoterror (whose characteristics are heartlessness, inhumanity, mer-
ciless), contradictory and meaningless orders, vulgarity, manipulation, verbal abuse of stu-
dents, verbal offences (colleagues and superiors), unsatisfactory performance of working 
tasks, failure to comply with the instructions and orders of superior etc., and 2) serious breach 
of labour discipline. Within the meaning of the Labour Code serious breach of labour disci-
pline shall be regarded as, for example, action threatening the health or life of the pupils, 
school staff or other persons in the performance of their work, physical assault, abuse of 
powers, breach of the rules of safety and health at work, internal orders and directives of 
the employer. A teacher (a pedagogical staff member) is supposed in addition to the obliga-
tions drawn up in the Labour Code, to protect and respect the rights of the child, pupil, 
student and his/her legal representative in accordance with Article 144 (1): “A child or a 
pupil has the right to ... to the respect for his/her person and to ensure the protection against 
physical, psychological and sexual violence“ (Act No 245/2008 Coll. on the upbringing and 
education (Education Law), as amended). 

In these contexts we must highlight the keeping and mainly the application of a signi-
ficant document i.e. the Convention on the rights of the child (1989), which in Article 3 on 
the interests of the child, states that:  

1. The interest of the child shall be a primary conside-ration in any procedures concer-
ning children, whether undertaken by private establish-ments, social welfare, the courts, 
administrative or legislative authorities.  

2. Countries which are Contracting Parties to this Convention undertake to provide the 
institutions; services and facilities responsible for the care and protection of children conform 
to the standards drawn up by the competent authorities, especially concerning safety and 
health, the number and qualifications of staff, as well as competent supervision. In Article 
19 Protection from abuse and neglect, it is stated that states must protect and shall take all 
the necessary legislative, administrative, social and educational measures for the protection 
of children from any physical or mental attack, abuse, neglect or negligent treatment, haras-
sment or exploitation, including sexual abuse during the period when they are in the care of 
one or both parents, legal representatives or any other persons. In the Convention on the 
rights of the child Article 12 states that “the child has the right to express him/herself freely 
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on all matters affecting him, while paying the opinion of the child appropriate attention cor-
responding to their age and level“. Therefore, if in the school environment there is a negative 
phenomenon, children must know whose assistance to seek (teachers or the principal, or the 
persons responsible for the order in the school and for the observance of school rules), or 
they can turn to various non-state organizations, which deal with the protection of the rights 
of the child. An ombudsman is such an institution too. On the other hand, children need to 
be aware of cases of some consequences, e.g. they could be responsible for damage to health, 
(criminally responsible may be any person who, at the time of the offence reaches the age 
of 14) or their parents. Also, pupils must necessarily know what the penalties for breaching 
and violation of their duties are. Children must not have the feeling that they tell on, “squawk“.  

In the legal practice the concept of bullying is used as a synonym for intentional conduct 
that is directed against another entity and that attacks on his human dignity. In terms of the 
interpretation of the concept of bullying is not important, whether it is verbal offences or 
physical attacks, (mobbing is thought to be solely psychological violence). The crucial point 
is that this is done intentionally. The conduct itself may consist either of immediate action 
of the perpetrator, or vice versa, or of that the offender delays from some of the proceedings. 
Bullying in any case represents a criminal activity (violent crime) committed by a child, 
adolescent or adult man. In this sense, it is possible to apply the provisions of the Act No 
300/2005 Coll., the Criminal Code, as amended, (hereinafter referred to as CC) when the 
victim can inform the bodies active in criminal proceedings, if this procedure has a criminal 
aspect. I.e. a mobber can fulfil the key facts of some crime such as: Article 155 Bodily 
injury Article 183 Restriction of personal freedom, Article 189 Extortion, Article 360 
Serious threats, Article 373 Defamation, and similar.  

The change in legislation would certainly help to solve the mobbing issue; it would 
clearly define similar unfair practices and established specific sanctions for such particular 
actions.  

It turns out that from the side of male teachers/female teachers; there is unfortunately 
inappropriate use of inadequate punishments. For example, corporal punishment such as 
hitting the head, keeping pupils in uncomfortable positions, such as kneeling, prolonged 
standing in a corner, holding hands raising forwards, etc. Other types of punishments are 
punishments, where pupils in school are forced to rewrite texts, write a multiple times parti-
cular words (for example, even a hundred times). Many male teachers/female teachers expose 
children to great physical exertion, such as push-ups, squats, commends: sit and lie down 
and similar. This kind of punishment very often appears in gyms in the teaching of physical 
education, or even in the implementation of sporting activities in the clubs (by the coaches). 
Many times these punishments are for certain reasons also accepted and approved by public, 
with reasoning that such punishment only can help the child, to be more skilful and similar. 
It should be noted that such punishments are at odds not only with the ethical standards, but 
also with the legal standards, such as with Decree No 320/2008 on elementary school (Article 
22 on Upbringing measures) that accurately define the rights and obligations of the teacher, as 
well as his/her options in the event of improper behaviour of a pupil or student. This indicates 
that the teacher is obliged to obey the law, decrees and in their intentions to act and to proceed. 
In support of this conclusion, it is to keep in mind, in particular, the definition of physical 
punishment which emphasises that it is a procedure in which the physical power is used 
with the intent to cause although only mild pain or discomfort (doing extra squats, running 
circles in the gym, copying the words, pages, these should be considered as of discomfort to 
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the pupil). Such proceedings may be the subject of mocking of classmates. But it is psycho-
logical aspect. What is a physical punishment? The Committee on the rights of the child 
(body that monitors the implementation of the UN Convention on the rights of the child) in 
2006, defined the bodily or physical punishment as: “any punishment in which physical 
force is used with the intent to cause although only mild pain or discomfort. “ Physical 
punishment was defined by Straus (1994) as the use of physical force with the intention for 
a child to experience the pain but not injury in order to atonement or correction of the 
behaviour of the child. All physical punishments are demeaning. According to the UN 
Secretary General's Study on violence against children (the UN study) general prohibition 
of corporal punishment would have been introduced till the year 2009. Till October 2007, 
more than a half of the Member States of the Council of Europe prohibited corporal 
punishment, or committed to do so in the near future. Setting the prohibition of physical 
punishment has basically declaratory nature. Its goal is not to criminalize parents (as they 
are often the arguments of opponents of such legislation). It is all about the increased 
awareness for the use of violence in the upbringing of and to create pressure for a change to 
more positive educational methods. In conclusion, it should be noted that to enact the law 
on the prohibition of corporal punishment will make it easier to detect serious crime such as 
child abuse, and so on. Increased legal awareness will enable teachers to apply criminal 
code No 300/2005 Coll., as amended, and in particular the provisions on the key facts of a 
crime of failing to prevent a criminal offence Article 341 CC, and not reporting a criminal 
offence Article 340 CC. 

Results  

The aim of the survey was to identify the level of knowledge of high school pupils about 
the occurrence and forms of mobbing, particularly in the lessons of physical education. We 
were finding out the frequency of occurrence of corporal punishments and other forms of 
mobbing between pupils as well as from the side of teachers against pupils. Simultaneously 
we are identifying how pupils responded to these manifestations of mobbing. For the data 
collection, we used the questionnaire method and drew up a questionnaire of our own which 
we distributed to secondary schools in Slovakia. In the data interpretation we processed 
those questions from the questionnaire, which are related to the topic of this article. 

The research sample consisted of pupils in secondary schools in Slovakia. The inter-
viewers (students of Comenius University, Faculty of Physical Education and Sport in 
Bratislava) acquired totally 732 submitted questionnaires from various types of secondary 
schools. Total number of boys who completed the questionnaire was 397 and girls 332. 
Three students did not state their genre. We distributed the questionnaires mainly in high 
school with sports focus therefore a majority of boys. Mostly graduating students whose 
birth year was 1993/1994/1995 filled in the questionnaire. 
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Questions and answers 

1. Have you ever heard of mobbing? 

• Yes, I know about the issue (168) 24 %; 

• Probably yes, but I am not sure if this is the issue (179) 25.6 %; 

• No (347) 49.7 %; 

• Without response (4) 0.7%. 
From the responses of pupils is resulting that they do not know the term mobbing 

sufficiently. Just less than a quarter of the respondents clearly stated that they know what 
mobbing means. 
 

2. Now, when you have read what mobbing is, can you say that you knew what 
was going on? 

• Yes, I knew (208) 28.26% 

• I supposed that it was that, but I was not sure (193) 26.22 %; 

• I supposed I know what is going on, but now I find that actually it is quite another thing 
(75) 10.19 %; 

• I did not know what was going on (259) 35.19 

• Without response (1) 0.04 %. 

After reading the definition of mobbing, nearly 35.19 % of students confirmed that had 
no idea what mobbing means and 10,19 % of the respondents misunderstood the term 
mobbing.  

 

3. Do you think that this phenomenon also occurs in high schools?  

• Yes, definitely (351) 48.01 %; 

• More yes (241) 32.97 %; 

• More not (122) 16.7 %; 

• No (17) 2.32 %. 

After the clarification of the term mobbing, the majority of the pupils stated that 
mobbing is present in high schools. More than 80 % of students confirmed the mobbing 
occurrence in high schools. 

 

4. Have you ever been a victim of mobbing?  

•  Yes, more than more times  (114) 16.23 %; 

•  Yes, once (86) 12.25 %; 

•  Probably not, but I am not sure (210) 29.93 %; 

•  No (290) 41.31 %; 

• Without response (2) 0.28 %. 

More than 28 % of pupils are considered to be a victim of mobbing. 
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5. What forms of mobbing have you experienced? 

• Increased requirements over my limits (53) 6.36 %; 

• Constant criticism of my performance (83) 9.96 %; 

• Vulgarisms or humiliating statements (147) 17.64 %; 

• Mocking or slandering by others (201) 24.12 %; 

• Snapping (87) 10.45 %; 

• Underestimation of my performance leading to a loss of my self-confidence (105) 
12.6 %; 

• Forcing to only health damaging performances (14) 1.68 %; 

• Threatening with physical violence (28) 3.37 %; 

• Signs of a sexual nature (26) 3.12 %; 

• Other form: please specify (32) 3.85 %; 

• Without response (57) 6.85 %. 

The students have determined mocking or defamation by the others as the most common 
form of mobbing, the mentioned facts are very unpleasant for adolescents and can be consi-
dered as a serious discredit of their personality 

 

6. If you were a victim of mobbing, how do you react, how did you react? 

• I pretend that nothing happened and I keep it for myself (135) 15.87 %; 

• I talk to the person who mobbed me (54) 6.35 %; 

• I will inform my friends (101) 11.87 %; 

• I will defend even physically if necessary (137) 16.09 %; 

• I attack in a similar way (147) 17.27 %; 

• I will seek teacher’s assistance (224) 26.33 %; 

• Without response (53) 6.22 %. 

We can assess very positively that the most numerous group of pupils was the one, 
which in the case of mobbing are seeking assistance of teacher (26.3 %). Due to the fact 
that friendship is an important value to young people in the period of adolescence to confide 
the fact of becoming a mobbing victim to friends was stated only by 11.8 % of pupils which 
is rather is surprising. Mobbing with pupil calls for a quite frequent reaction for revenge 
(17.3 %) and a willingness to defend them even physically (16.1 %). Attention should be 
paid also to those pupils (16 %) who keep cases of mobbing as a secret. 
 

7. How does a teacher react to the manifestations of mobbing?  

• Ignores them (62) 8.52 %; 

• Pays no attention to them (122) 16.76 %; 

• Underestimates them (157) 21.6 %; 

• Deals with them (268) 36.81 %; 
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• Always tackles with them (108) 14.8 %; 

• Without response (11) 1.51 %. 

We can positively assess the fact that 36.8 % of students responded that a teacher deals 
with the manifestations of mobbing and 14.8 % always solves them. According to pupils 
47.3 % of teachers, which is almost half of the total teachers, ignore them, do not pay attention 
or underestimate them. Especially astounding is the fact that according to the pupils a fifth 
of teachers underestimate manifestations of mobbing. 
 

8. Have you noticed any forms of mobbing from the side of the teacher 
to a student? 

• Yes, they are regular (31) 4.23 %; 

• Occurred occasionally (94) 12.83 %; 

• Rarely (155) 21.15 %; 

• Never (452) 61.66 %; 

• Without response (1) 0.13 %. 

61.66 % of pupils have not noticed the forms of mobbing towards students, 4.23 % 
responses of pupils are alarming, according to them, the forms of mobbing from the side of 
teachers are towards student regular. 

 

9. How do you assess the overload of physical performances for misbehaviour in 
the physical education lessons? 

(e.g. do 2O squats, do 50 pull-ups with jump, do 100 press-ups and 200 squats, run 5 
rings around the gym, run around the whole athletic track – if outdoor). 

• Yes, I agree (203) 28.03%; 

• I have some objections, but I agree (342) 47.23%; 

• I strictly refuse (177) 24.44 %; 

• Without answer (2) 0.3%. 

Almost a quarter of pupils radically refuse to get excessive physical performances for 
misbehaviour in physical education classes. The obtained results raise a series of questions, 
how to solve misbehaviour to avoid the aversion to physical activities, if perceived as a kind 
of punishment. 

 

10.  How do you assess the excessive load of physical activity for a low athletic 
performance in physical education?  

• Yes, I agree (130) 18.95 %; 

• I have some objections, but I accept it (298) 43.53 %; 

• I strictly refuse (255) 37.22 %; 

• Without response (2) 0.3 %. 

Majority of pupils accepts the overload of physical activities more positively than nega-
tively. 37.2 % of pupils refuse it strictly. The question, if giving any physical activity is 
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appropriate especially for low sports performance, is arising. This form of punishment can 
evoke more dislike towards physical activity than to encourage them to better sports per-
formance. 

Conclusion 

Studied issue is in details very complex regarding manifestations, forms and people 
involved in this social pathological phenomenon, either when it comes to the perpetrator, 
witnesses or victims. From the obtained data we consider important the fact that 28 % of 
pupils have already been the victim of mobbing. The most common form of mobbing was 
defamation and mocking which is extremely hurtful taking into account the age of the res-
pondents. The most frequent pupil’s reaction is to seek teacher’s assistance, but the way of 
solution varies. Potentially the most risky group of pupils is the one where pupils are not 
defensive, not seeking help and keep it secret (15.9 %). The teachers as significant initiators 
of upbringing and education in school environment should react more directly when 
mobbing turns up.  

From the survey results we can emphasize that according to pupils almost a half of the 
teachers ignores, pays no attention or underestimates forms of mobbing. We evaluate very 
positively that 67.1 % of pupils have not experienced any forms of violence from the side 
of teachers. On the other hand it is alarming that 4% of pupils perceive regular violence 
from the side of the teacher towards pupils. It is only the first attempt research regarding the 
studied issue and we do not consider the results representative. Despite that we can pay 
more attention to try to find appropriate solution procedures. School teachers still use certain 
forms of corporal punishments, which were confirmed indirectly in our questionnaire by the 
respondents. They also expressed disapproval with their giving (24.4 % were strictly against). 
Even higher rate of the respondents refuse giving physical activity for low sports perfor-
mance, 37.2 % of pupils.  

After we analysed this issue we can form several recommendations for educational 
practice. Prevention coordinators could play a crucial role in solving the problem. They can 
create effective tools for screening and mobbing monitoring, as well as special preventive 
and intervention programmes while cooperating with school management and consulting 
centres specialists. Formation of adamant attitudes towards any forms of violence and dis-
credit of each individual should be the content. Improvement of legal awareness should be 
a part of it too. It should be closely linked with knowledge of basic legal documents on 
child and human rights. We consider it important to provide a possibility to report any form 
of mobbing from the side of its victim in every school. This possibility should guarantee 
anonymity and protection to the victim. 

Talking about further education of pedagogical staff it could be convenient for the 
teachers to take part in the social skills trainings, conflict solutions as well as assertive beha-
viour trainings which create presumptions for handling problematic situations in schools.  

Current increase and existence of violence in schools points out the necessity of rational 
systematic programme creation against violence, aggression with assistance of all involved. 
It concerns mainly the schools, pedagogical-psychological centres, consulting centres, parents, 
children, the police, media etc. Teachers have a great influence on school environment, 
both positive and negative. Schools have to find a way how to prevent this kind of actions, 
not only from the side of children (pupils, students), which frequently offend the pedagogi-
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cal staff but they have to find the way how to prevent it from the side of pedagogical emplo-
yees – teachers. Focus on a student together with quality of his/her school life must be 
a priority. School itself, school community take responsibility and obligation to provide 
such as environment where teacher – pupil relationship would be built up on the values of 
dignity, respect, safety without any prejudice and hatred.  

In the conditions of the Slovak Republic, to the issue of aggression, violence, and other 
potentially unwanted forms of behaviour little attention is paid and scientific approaches 
are not applied in practice, as fast, as if the situation required. 

In conclusion, we support the idea of necessity of taking over responsibility from the 
State for failing to provide assistance to victims of violence in the workplace, i.e. for example 
schools and school facilities by using the anti-mobbing law, as it is in other countries such 
as Germany, Austria, Sweden, etc.  
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Laws:  

The Constitution of the Slovak Republic, Act No 460/1992 Coll. 

Child rights (1989) 

Act No 311/2001 Coll., The Labour Code, as amended 
Act No 300/2005, The Criminal Code, as amended 

Act No 301/2005 Code of criminal procedure, as amended 

Act No 245/2008 on upbringing and education (Education Law), as amended 

Act No 552/2003 on public service obligation, as amended and Act No 490/2008, which is being 
amended Act No 552/2003 Coll., on public service obligation, as amended 

Act No 317/2009 on pedagogical staff and professional staff, as amended 

Act No 596/2003 on the state administration in education and school administration and on    

amendments to certain laws, as amended 

Act No 365/2004 on equal treatment in particular areas and about protection against discrimination 
and on amendments to certain laws (Anti - discrimination Law)  

Methodological guidance No 7/2006-R, from March 28, 2006 on bullying prevention and solution in 
schools and school facilities.  

Sample methodological guidance for pedagogical and other employees of school and school facilities 
was issued by The Ministry of Education of The Slovak Republic in accordance with Act No 14 
paragraph 6 (g), Act No 596/2003 on state administration in education and school administration 
and on amendments to certain laws, as amended (hereinafter referred to as “Act No 596/2003“).  

RESUMÉ 

PEDAGOGICKÉ A PRÁVNE DÔSLEDKY MOBINGU 
 V ŠKOLSKOM PROSTREDÍ 

Zuzana Sakáčová, Eva Fülöpová 

Problematika špecifických závažných negatívnych javov v školskom prostredí, ako je šika-
novanie, mobing, stalking, bossing, sexuálny harassment, ale aj  tzv. internetové- elektro-
nické šikanovanie (cyberbullying) je predmetom verejného záujmu v rôznych krajinách 
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sveta a z toho vyplýva nevyhnutnosť realizovania vedeckého výskumu. Pojem mobing sa 
používa najčastejšie v pracovnej sfére. Zahŕňa v sebe všetky formy poškodenia, ktoré sú 
známe i v školskom prostredí napr. ohováranie, intrigy, psychický teror, šikanovanie. Mô-
žeme povedať, že ide o sociálne správanie, ktoré prekračuje spoločenské normy, a tým 
narúša autoritu a stabilitu spoločenského poriadku. Treba uviesť, že väčšia časť takého 
konania zostáva nezistená, teda nie je ani potrestaná, čo výrazne znižuje účinnosť spra-
vodlivosti v očiach dotknutých osôb. Vzdelávanie detí vo veľkej miere závisí aj od pra-
covného prostredia, v ktorom sa uskutočňuje. Je problematické dosiahnuť dobré výsledky, 
ak sa dieťa bojí o svoju bezpečnosť. V empirickej časti príspevku autorky prezentujú vý-
sledky prieskumu problematiky mobingu v stredných školách na Slovensku a na hodinách 
telesnej výchovy. Uvažujú o vnímaní mobingu, jeho formách a o reakciách žiakov na ne. 
Predbežné výsledky potvrdili existenciu členitej štruktúry mobingu v stredných školách. 
Výskumnú vzorku tvorili žiaci stredných škôl na Slovensku. Anketári (študenti FTVŠ UK 
v Bratislave) získali celkove 732 vyplnených dotazníkov z rôznych druhov stredných škôl. 
Dotazníky vyplnilo 397 chlapcov a 332 dievčat, pohlavie neuviedli 3 respondenti. Dotaz-
níky sme distribuovali prevažne na gymnázia športového zamerania. Dotazník vypĺňali 
žiaci prevažne končiacich ročníkov, ročník narodenia 1993/1994/1995. 
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BREAST CANCER TARGET THERAPY, CARDIOTOXICITY  
AND THEORETICAL BASIS FOR DESIGN OF CUSTOMIZED 
ONCOLOGIC PATIENS ORIENTED TRAINING PROGRAMS 

 

CIELENÁ LIEČBA RAKOVINY PRSNÍKA, KARDIOTOXICITA  
A TEORETICKÉ VÝCHODISKÁ PRE TVORBU OBSAHU  
ŠPECIALIZOVANÝCH TRÉNINGOVÝCH PROGRAMOV  

PRE ONKOLOGICKÉ PACIENTKY 

Aurel Zelko 
 
Taking skin cancer into account, breast cancer is the most common form of cancer 

among women. Advances in the diagnosis and treatment of malignancies have resulted in 
the growth of the number of cancer survivors. Following target therapy for breast cancer, 
patients commonly experience long-term side effects. Nowadays, cancer is increasingly 
being viewed as a chronic illness requiring long-term management, and thus there is a 
growing need for evidence-based on rehabilitation interventions for cancer survivors. Given 
the beneficial role in reducing breast cancer related morbidity and mortality, engaging 
patients in regular physical activity, participation after being diagnosed with breast cancer 
is a public health priority. This article evaluates and summarizes the available evidence 
investigating the compensative effects of customized oncologic patients oriented training 
programs on breast cancer patients. 

In the current target therapy era in oncology, anthracyclines increase the antitumor 
effects in more than additive fashion, being excellent partners, for other active agents like 
taxanes or trastuzumab. Anthracyclines have an extremely broad range of therapeutic activity 
and clinical use, and are formally categorize as first line treatment. In patients, with staging 
T1 – T3 and N0-2, chemotherapy regimens including anthracycline cycles have been 
associa-ted with a high objective clinical response rate, ranging between 49 % and 85 % 
and low disease progression rate. Many different agents and chemical substances were 
classified for chemotherapy cycles, but critical parameters of breast cancer treatment effects 
clearly iden-tified highest tumor specific survival (p ≤ 0,0001) and total survival (p ≤   
0,02) for anthra-cycline-containing target therapy (DOX). 
 

Anthracyclines are associated with cardiac toxicities. Acute cardiotoxicity, which 
include clinical signs as tachycardia, hypotension and arrhythmias, is reversible. Chronic 
cardiotoxicity is the most common type of anthracycline damage and is irreversible. DOX 
is well known to cause dose-dependent cardiac damage, clinically manifested as decreased 
left ventricular ejection fraction and ultimately heart failure. DOX induced generation of 
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reactive oxygen species (ROS), is a central mediator of numerous direct and indirect 
cardiac adverse consequences as: accelerated myofilament apoptosis, suppression of myo-
filament protein synthesis, alterations in cardiac energy metabolism and ultrastructural 
changes to myocytes. 

An important current challenge in breast cancer management is to maximize the benefits 
of DOX, while minimizing cardiac damage. Aerobic exercise is one non-pharmacological 
therapy that promises to attenuate DOX induced cardiotoxicity. A recent analysis reported 
that exercise training is associated with significant improvements in ejection fraction among 
patients with heart failure, suggesting that exercise can induce significant benefits for patients 
with cardiomyopathy. Clinical studies investigated the protective effects of aerobic exercise 
training prior to DOX administration on animal models indicate, that exercise prevents DOX-
induced impairments in left ventricular systolic and diastolic function, pre training accumu-
lation of cardioprotective markers and lower degree of post treatment DOX-induced cardiac 
damage.  

In summary, DOX-induced cardiotoxicity is a frequent adverse complication of breast 
cancer target therapy, leading to morbidity and poor quality of patient´s life. Studies con-
centrated in side effects of anthracykline-containing target therapies revealed several notable 
health-threatening events. However, reviews of training interventions indicates that custo-
mized oncologic patients oriented training programs, which preferred aerobic exercise 
activities, are a promising strategy to prevent and / or treat DOX-induced cardiotoxity and 
possibly of other secondary post-treatment side effects. Future studies are required to 
investigate the molecular mechanisms of aerobic exercise cardioprotectivity before, during 
and after DOX exposure in human models, and to reveal potential protective and preventing 
effects of aerobic exercise in clinical trials.  

 

Supervisor: Assoc. prof. PhDr. Eugen Laczo, PhD. 
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OPTIMALISATION OF POWER DEVELOPMENT IN TERMS  
OF THE UTILIZATION OF THE PLYOMETRIC SYSTEM  

OF THE BODY 
 

OPTIMALIZÁCIA ROZVOJA SILOVÝCH SCHOPNOSTÍ Z HĽADISKA 
VYUŽITIA PRUŽINOVÝCH SYSTÉMOV POHYBOVÉHO APARÁTU 

Adrián Novosád 
 
The aim of this thesis was to compare the effects of explosive power training with and 

without a rebound on the parameters of the maximum force, power output in the diagnostic 
series, rate of the force development and vertical jump. It was a two group time-parallel 
educational experiment. The frequency of the stimuli was 2 times a week in 11-week period. 
The research group consisted of 22 students of the Faculty of Physical Education and Sports 
Comenius University in Bratislava. The experimental group (Ex, n = 10) performed rebound 
squat exercises with 90 ° at the knee joint. The control group (Ko, n = 12) also performed  
a squat, only at the end of the eccentric phase they stopped for about 2 seconds. Research 
has confirmed the effect of explosive power training session and the following changes 
have occurred in both groups: in the RFD Ex group has improved from 3.55 ± 1.50 N.s-1 to 
6.02 ± 2.85 N.s-1 (69.5 %), (p 0.05 ˂). Ko group improved from 4.26 ± 1.73 N.s-1 to 6.95 ± 
1.53 N.s-1 (63.1 %), (p ˂ 0.01). Increase in Ko group (2.47 ± 3.2 N.s-1) and Ex group (2.69 
± 2.19 N.s-1). Super compensation effect in the RFD in 0 – 50 ms: the Ex group reached the 
largest increase in the 1st week and Ko group in the 3rd week after completion of the 
training program. Ex group improved by 0.61 N.ms-1 to 3.08 N.s-1 (p ˂ 0.01), (86.7 %) and 
Ko group improved by 0.2 N.s-1 to 2.89 N.s-1 (p ˂ 0.01), (67.8 %). In Pmean the Ex group 
achieved 801.74 ± 102.55 W and 779.98 ± 97.49 W (-2.71 %), (p = n.s.). Ko group 
achieved 776.38 ± 155.78 W and 838.57 ± 164.42 W (8.01 %), (p ˂ 0.05). Increase in Ex 
group (-21.76 ± 58.38 W) and Ko group (62.19 ± 73.34 W). Supercom-pensation effect in 
Pmean parameter was demonstrated as follows: Ex group as well as Ko group has achieved 
the largest increase in the 2nd week after completion of the training program. Increases in the 
Ex group were by 46.61 ± 55.62 W to 24.85 ± 67.52 W, (3.1 %) (p < 0.05) and Ko group by 
19.7 ± 33.54 W to 81.89 ± 91.13 W (10.5 %), (p < 0.01). In the vertical jump without 
rebound the Ex group improved from 34.77 ± 4.83 cm to 37.24 ± 4.55 cm (5.96 %), (p <  
0.01). Ko group improved from 32.47 ± 4.16 cm to 33.78 ± 3.13 cm (4.01 %). Increases in 
Ex group (2.07 ± 1.78 cm) and Ko group (1.3 ± 2.16 cm). Supercompensation effect of the 
vertical jump without rebound was demonstrated in Ex. group in the 1st week and Ko group 
in the 2nd the week. Increases were in the Ex group by 0.40 ± 0.59 cm to 2.47 ± 1.62 cm 
(7.1 0 %) (p < 0.01), and the Ko group by 0.39 ± 1.32 cm to 1.70 ± 1.79 cm (5.2 %), (p < 
0.01). In the other observed parameters the increases of the two groups were comparable. 
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In summary, the experimental factor – rebound has proven to be more effective only in the 
case of a gradient in the first few milliseconds of concentric contraction. On the basis of 
acquired knowledge, we recommend the development of rapid and explosive power in a 
squatting position, training with rebound and with stopping. Their use, however, requires 
sufficient strength basis, which may influence their subsequent adaptation effects. 

 

Supervisor: Assoc. prof. Marián Vanderka, PhD. 
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THE EFFECTS OF REBOUND IN EXPLOSIVE TRAINING  
IN BENCH-PRESS ON THE SELECTED PARAMETERS  

OF EXPLOSIVE POWER 
 

VPLYV PROTIPOHYBU PRI VÝBUŠNOM POSILŇOVANÍ V TLAKU 
NA VODOROVNEJ LAVIČKE NA VYBRANÉ PARAMETRE      

RÝCHLOSTNO-SILOVÝCH SCHOPNOSTÍ  

Tomáš Mihalík 
 
The aim of this dissertation was to compare the adaptation effects of explosive training 

with and without a rebound on the parameters of maximal strength, mean power output in 
concentric and acceleration phases of the motion, RFD, and explosive power endurance. 
There was performed an experiment, which lasted 11 weeks with the frequency of stimuli 
2 times per week. The research group consisted of 28 students of FPES CU in Bratislava. 
The experimental group (Ex, n = 14) performed rebound bench – press, meanwhile the 
control group (Ko, n = 14) preformed the bench – press with 2 s bottom rest. The research 
confirmed the effect of explosive training and in both groups there were following changes: 
in 1RM Ex group improved from 76,2 ±17,4 kg to 83,2 ±16,4 kg which is an average 
increase by 6,9 ±5,4 kg (9 %) (p < 0.01). Ko group improved from 86,4 ±23,6 kg to 93,6 
±20,3 kg which was an average increase by 7,2 ±5,0 kg (8,3 %) (p < 0,01). The smallest 
changes occurred in mean power output in concentric phase (Pmean) and in acceleration 
phase (PmeanA) particularly in Ex group. In Pmean Ex group worsened from 417,5 ±93 W 
to 434 ±78,2 W (p = n.s.). Ko group improved from 427,3 ±95,3 W to 464,6 ±98,87 W (p < 
0,05). In PmeanA Ex group worsened from 586,6 ±130,5 W to 586 ±113,3 W (p = n.s.). Ko 
group improved from 626,5 ±149,8 W to 661,3 ±137,5 W (p = n.s.). In explosive power 
endurance evaluated as a fatigue index there was achieved in Ex group 36,9 ±16,2 % in pre-
test and 36,7 ±16,3 % in post-test (p = n.s.). In Ko group there was achieved 30,7 ±21,0 % 
in pre – test and 31,3 ±13,4 % in post – test (p = n.s.). The most significant differences were 
achieved between the groups in rate of force development (RFD) in the interval 0 – 50 ms.  
Ex group improved by 1,72 ±1,62 N·s 1 (49 %), from 3,51 ±1,63 N·s 1 to 5,23 ±2,51 
N·s 1 (p < 0,01). Ko group improved by 1,45 ±2,58 N·s 1 (34,6 %) from 4,19 ±2,01 N·s 1 
to 5,64 ±2,54 N·s 1(p < 0.05). In other monitored parameters the increases of both groups 
were comparable. In summary we can state that the experimental factor – a rebound was 
effective only in rate of force development in the first milliseconds of concentric contraction. 
Based on the gained information we recommend training with rebound as well as with bottom 
rest to develop explosive power of upper body. This type of training however requires 
sufficient strength, which can influence its subsequent adaptation effects.  

Supervisor: Assoc. prof. Marián Vanderka, PhD.
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