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DISSERTATIONS AND ARTICLES

Zbigniew Borysiuk, Wacław Petryński, Wojciech J. Cynarski

Reaction time, movement time and EMG signals as indicators of anticipation processes  
in elite fencers

Anticipation is predicting an occurrence, using perceptions, experience and imagining of a situation and/or the 
aim of an action. Anticipation makes it possible to program appropriate movements in advance, or adjust them to 
a foreseen situation before any interferences. The study sample consisted of 12 advanced active epee fencers 
(average age 22.1 years). Their average training experience was 8.3 years. Two simple reaction tests were ap-
plied: temporal anticipation test and spatial anticipation test, preceded by a simple reaction control test. The tests 
were carried out with the aid of surface electromyography (EMG). In the control test the subjects’ mean reaction 
time (RT) amounted to 161 ms. Due to temporal anticipation the RT was reduced to 117 ms, and due to spatial 
anticipation to 120 ms. No significant effects of anticipation on movement time (MT) was observed. A significant 
change was noted, however, in the EMG signal, especially in terms of temporal anticipation. The results of the 
study showed that anticipation (time and spatial) exerts a significant impact on the reduction of time of sensorimotor 
responses, particularly in RT. Also in the temporal anticipation test a significant reduction of movement time (MT) 
(p < 0, 00) was noticed. The mean EMG signal values constituted a linear trend up to 235µV for the control test, 
and up to 917µV for the time anticipation test. 

Adam Kawczyński, Dariusz Mroczek, Jan Chmura

Movement time of elite volleyball players during the game 

Aim of the work. To investigate movement time of elite volleyball players during the game. 
Material and methods. Fourteen volleyball players, the members of Polish National Junior Team, participated 

in the study. Movement time was measured with the use of Optojump system. Optojump settings were set up to 
take measurements during the game without any intervention in it. Blood lactate concentration was assessed to 
monitor exercise load during the game. All measurements were taken during the pre-game test and the sets 1, 2, 
3 and 4. 

Results. Movement time did not change significantly during the game. Blood lactate concentration increased 
significantly during the set 1, 2, 3 and 4 compared with pre-game test (p ≤ 0.05). 

Conclusions. The characteristics of volleyball game, i.e. physiological load and increase arousal, result in 
players’ ability to maintain unchanged movement time during the game. 

Edward Mleczko, Jerzy Januszewski

The relation between the training load and the results in the 10 and 20 km sport walks  
of Polish race walkers

Aim of the work. To study chosen aspects of Polish race walkers’ training concerning the elite of youngest 
contestants at various stages of their athletic mastery.  

Material and methods. The data on the result progression of two Polish walkers in the junior category, G.S. 
and B.K., was analyzed based on the several issues of “The Bulletin of Polish Athletics Association” (PZLA), con-
sidering the fact that the subjects have belonged to the world elite for several years.

The number of starts, the volume of training: inside (in hours) and outside (in kilometres) were all summed 
up as well as divided into groups in accordance with the way of covering the distance (race walking vs. run) and 
intensity of exercises. To describe the inner loading factor (inner loading zone: aerobic, aerobic-anaerobic and an-



aerobic) J. Cempla and E. Mleczko [1] method was used. The strength of the relationship between the top results 
in the following years of training over a distance of 10 and 20 km and complied training load in the particular years 
was determined according to the value of the Spearman’s rank correlation coefficient. 

Results. Extensive growth of training load is not the only way to reach the mastery level for the junior sport 
walker. Too high in volume run training (over 10% of the annual volume of outside training) applied to the race 
walker in the junior category can negatively influence his sport level. As a factor that stimulates enough race walk-
ers may be consider the annual training volume, which not exceeds 3000 km, together with all aerobic agents in 
superiority (75%) and with the distribution of anaerobic and anaerobic-aerobic agents in proportions of 11:14%. 
The tendency to stabilize the development of sport results pace in the junior category is probably linked together 
with too high volume of training load. Practising 50 km race walk should not cause any decrease in the contestant’s 
efficiency on shorter distances.

Conclusions. 1. It is possible to hold long-term relative stability of sport development in race walking.  
2. Training volume and its intensity on the aerobic-anaerobic level can influence the result progression in 10 and 20 
km race walk at the beginning of practising sport walking. 3. Negative influence is marked by the number of starts 
in the year and the volume of running training load. 4. The cumulative effect of training in the following years can 
influence the progress of the results in sport walking, especially when covering 50 km race walk.

Anna Tyka, Tomasz Pałka, Aleksander Tyka, Tomasz Cisoń,  
Szczepan Wiecha, Aleksandra Stawiarska, Agata Cebula 

Anaerobic threshold determination based on changes in rms-EMG  
curve and respiratory parameters

Aim of the work. To compare two methods of anaerobic threshold (AT) determination: respiratory para meters 
analysis and changes in rms-EMG curve. 

Material and methods. Monitoring of rms-EMG curve was used during a cycloergometer test to exhaustion as 
a way of the anaerobic threshold detection and was compared with ventilatory parameters in 15 healthy ice hockey 
players.

Results. The AT was detected on the same level on the average. Comparing two methods – the ice hockey 
players reached the anaerobic thresholds at the level of 56% (respiratory data) and 55.5% (rms-EMG data) of 
maximum work load (MWL) with correlation coefficient r = 0.896.  

Conclusion. The rms-EMG curve analysis provide the results of the same accuracy but faster and in more 
convenient way, in comparison to other methods of AT determination.

Igor Stirn

Assessment of some morphological characteristics and specific motor abilities in young water 
polo players in three different age groups 

Aim of the work. In order to identify and monitor talents, an evaluation of morphological characteristics and 
motor abilities of young athletes has become a must. The aim of the study was to ascertain which of the special skill 
tests contributed most to the differentiation of three different age groups of water polo players. 

Methods. Two anthropometrical (body height and mass), one functional (vital capacity) and eight specific tech-
nical skills were performed by 264 players categorised in three different age groups 11 to 12 (G1), 13 to14 (G2) and 
15 to 16 (G3) years of age. 

Results. All variables under observation showed significant differences between the groups (p < 0.05). All 
the skills evaluated by our tests showed linear progression with respect to the growing up process. The diffe rences 
remain significant (p < 0.05) even when the three morphological tests were set as covariates in the statistic analy-
sis, suggesting therefore that other factors (non-morphologic) had an important role.  Using discriminant analysis 



we found that G1 and G2 were best differentiated by specific skill tests without a ball, while G2 and G3 were best 
differentiated by ball handling tests. This might be the cause of a well-known principle of motor learning that is 
considered in a training process – simpler motor skills without a ball are developed first and are later upgraded to 
more demanding ball handling skills.

Conclusion. Skill tests without the ball better differentiate between G1 and G2, while tests with the ball better 
differentiate between G2 and G3.

Andrzej Soroka

The rank of one-on-one duels based on Women’s European Football Championship –  
England 2005

Aim of the work. The information derived from match analysis is a straight and measurable reflection of a set 
match. In present practice of training such analyses are the foundation of success of a footballer and a team. 
Football belongs to team games. Their crucial specialities are technical-practical preparation of players and their 
contribution to the effort made in one-on-one duels, being the bases of the football duels in general.

The aim of this work is to analyze one-on-one game in offensive and defensive actions performed by female 
teams on the strength of information gained from the competitions of the highest rank, such as the 2005 Women’s 
European Championships in 2005. The article is also aimed at defining the significance of one-on-one game within 
technical elements applied with a ball by women’s teams.

Material and methods. The research material was provided by the observation of 15 meetings, which were 
set during the competition. The systematic, external and categorized observations throughout the standardized re-
search tool such as the author’s observation program were used as methods of gaining the data. A statistic analysis 
of the study results was done using the Statistica software.

Results and conclusions. The effectiveness of one-on-one duels, in a very essential way, varied the teams 
of winners from the teams of losers. The effectiveness of one-on-one game in defence formation was of the high-
est value, whereas among the players of the attack line this element of the game appeared least effective. Within 
analyzed technical elements, the biggest influence on the victory had efficiently performed one-on-one duels in de-
fensive and offensive actions. Lesser but also equally essential influence on the success had accurate ball passes 
and the effectiveness of enforcing the execution of dead-ball situations. 

Wanda Pilch, Marta Szarek, Dorota Gryka-Nowaczyk, Michał Kaczmarek, Wacław Mirek

The influence of physical effort in warm conditions on changing  
the white blood cells number in training and non-training men

Aim of the work. The purpose of this study was to determine the influence of warm and humid conditions on 
changing the number of white blood cells during submaximal effort in training and non-training healthy men group. 

Material and methods. The study involved 2 groups of 10 healthy men. The first group consisted of 10 me-
dium- and long-distance runners who had similar aerobic working capacity as well as similar length of training (5 
± 1.2 years). The second – control group – consisted of 10 healthy non-training men. The tests were performed 
on a cycloergometer with individually estimated work load of 53 ± 2% VO2max, in the test-room in which the tem-
perature of 33 °C ± 1 °C and humidity of 70% was maintained. The effort was continued to the point when the core 
temperature of subjects measured per rectum increased by 1.2 °C. Before and after the test the body weight was 
measured as well as the core temperature of the subjects was monitored during the exercise. In the blood samples 
collected before and after the test the total protein level and hematological indexes were determined.

Results and conclusions. This study showed that the physical effort in warm and humid conditions results 
in decrease of the body mass and the plasma volume contraction in both groups. However, the work done by the 
athletes was found to be longer and harder compared with the control group. Intense sweating during the exercise 



caused a higher decrease of the plasma volume in the training group than in non-training group. The rise in the 
number of lymphocytes, neutrophiles and basophiles accompanied by the increase of the total white blood cells 
was observed in the regularly training group of men, whereas in the control group only the number of neutrophiles 
and eosinophiles increased significantly. The results of the study show that after effort leucocytosis was remarkably 
higher in the athletes in comparison with the non-training group. Moreover, the work done by the athletes which 
caused the increase in the core temperature by 1.2 °C was significantly harder.

Jadwiga Szymura, Marcin Maciejczyk, Joanna Gradek, Magdalena Więcek, Jerzy Cempla, Marek Bawelski

The physiological cost of walking in overfat girls 

Aim of the work. Determination of physiological cost of locomotion effort – treadmill walking at various speeds 
in girls with excessive body fat (%) aged about 10 years. 

Material and methods. The study covered 40 girls: 20 with excessive body fat (33.2 ± 5.6%F) and 20 with 
normal level (14.5 ± 4.9%F). They walked on a treadmill at two speeds (3.6 km · h–1, 4.8 km · h–1). 

Results. Total VO2 (l · min–1) was by 22% and 26% (p < 0.05) greater in girls with excessive body fat than among 
girls with average level. Girls in the study group achieved lower values of VO2 · kg–1 13% and 10%. VO2 values ex-
pressing the relative load on the body compared to maxima of this parameter were by 10% higher in the study group 
than in the control during slow walk and ca. 14% (p < 0.05) higher during faster walk. At both marching speeds the 
study group exhibited significantly higher values of VE. No significant differences in HR were noted. 

Conclusions. Higher values of VO2, %VO2max, %VEmax and %HRmax during locomotion effort of overfat girls at 
the same intensity of test exertion indicate higher cost of physical exercise incurred by overfat girls.

Jan Ślężyński, Ilona Ślężyńska, Marzena Ślężyńska

Physical fitness progression in women with obesity under the influence  
of regular physical activity

Aim of the work. To prove that regular physical activity combined with rational lifestyle have  positive influence 
on physical fitness  improvement, adipose tissue reduction and weight loss in obese women.

Material and methods. The research was conducted on 40 women with different obesity degree, aged be-
tween 20–55; the average age 39.3. Body mass measurements and adipose tissue proportional measurements 
were performed using the Tanita scales, the device that uses the bioelectrical impedance analysis. During the 
9-month observation the subjects took part in physical activities (aerobic and swimming) three times a week. Physi-
cal fitness was evaluated by the fitness tests in May 2002 and in February 2003. Sit-ups, standing long jump, shuttle 
run agility test 3×10  m and forward bends were measured.

Results. The researchers showed that this 9-month period of regular physical activity had a significant impact 
on the improvement of physical fitness and the reduction of adipose tissue among tested women.   

Conclusions. Somatic and fitness  measurements have motivated obese women to  accept, implement and  
promote  healthy lifestyle.

Vytė Kontautienė, Audronius Vilkas

Ability to self-control in the context of physical activity in schoolchildren at the age of 10–11  

Aim of the work. To evaluate the ability to self-control of schoolchildren at 10–11 years of age. The research 
was conducted in the primary classes of comprehensive schools in Klaipėda city and district in January 2009. 



Material and methods. The sample of the surveyed was 99 pupils of the third and fourth forms, including 
59.6% of girls and 40.4% of boys. The research based on the literature survey of this subject area was done by 
means of questionnaire and mathematical statistics tools (Cronbach’s Alpha, Spearman’s rank correlation coef-
ficient, and the Student’s t-test and χ2 analysis). The questionnaire of self-control evaluation was designed on the 
basis of the programme To grow and strengthen of Lithuanian physical culture, as well as Riggio and Friedman’s 
(1982, 1983) Social skills inventory for emotional control and social control.

Results. A weak tendency was established to the effect that children, who knew the rules of behavior and 
observed them, were generally more patient (p < 0.01). Children who tended to think in an optimistic way were 
better able to cope with the difficulties they encountered (p < 0.001). Tidy school learners were generally patient  
(p < 0.01). Courageous pupils were better able to cope with the difficulties they encountered, which was the proof 
of ability to control oneself (p < 0.001); an essential correlation was established between the gender and the knowl-
edge of the rules and their observation (p < 0.001). 

Conclusions. The scale of the self-control behavior models (Cronbach’s Alpha: 0.716), applied for the evalua-
tion of expression of the self-control ability, demonstrated the existence of personal qualities significant for self-con-
trol and the models of self-control behavior. The opinions of girls and boys on when they were least able to control 
themselves were statistically significant. The girls tended to think that they were least able to control themselves 
when they were hurt or insulted (p < 0.05) or in the situations when they were not correctly understood (p < 0.05). 
The boys find it difficult to control their emotions when others manage to perform tasks and they fail. 

REVIEW PAPERS

Larysa Genrichovna Shakhlina, Teresa Socha

Puberty phase in girls – key questions in connection with sport mastery 

The article considers morph-functional changes that occur in the body of teenage girl in pubertal period and 
their role in the sports preparation of female athletes. Pubescence or so-called teenage period has a special place 
in age-specific development process. Teenage period is one of the most critical periods in human life: pubescence 
is started, the growth of functions of the endocrine systems is continued, the intensified growth and development 
of all organs and systems is continued, the intensity of metabolism is enhanced, the neurohumoral regulation of 
somatic and vegetative functions is formed and considerably rebuilt.

We conclude that functional abilities of a person are depended on the sex and age. The extreme physical 
and mental influences on a teenager organism could result in imbalance in regulation of the vegetative functions, 
changing the efficiency and economy of all systems’ activity. Possibility of manifestation of an inadequacy between 
chronological and biological age in some teenagers seems to be very important feature of pubescence period, par-
ticularly for sports selection and the following training. To evaluate and compare the indices of the functional state 
of boys and girls during physical loads it is necessary to regard not a passport but a biological age. 
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