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THE EFFECT OF HIGH INTENSITY INTERVAL TRAINING TO THE
CROSS-COUNTRY-SKIING DOUBLE POLING PERFORMANCE

M.A. DAVID BRUNN
Department of Physical Education and Sport, Faculty of Arts, Matej Bel University,
Banské Bystrica, Slovak republic

ABSTRAKT

Dévodom, preco sme si dant tému vybrali bol fakt, Ze rozvoj vykonnosti $portovcov na tom
najvysSom leveli, je uz zna¢ne limitovana. Cielom nasho vyskumu bolo teda zistit', ze aky
efekt bude mat’ vysoko-intenzivny intervalovy tréning, na zmeny vykonnosti v stipaznom
behu na lyZiach. Specialne sme vyskum zamerali na format pretekov $print. Vyskumny stibor
tvorilo 8 probandov, ktori pretekaju na narodnej a medzinarodnej urovni. Vyskum trval 6
tyzdnov. Experimentalna skupina realizovala zat'azenie 30 sekiind maximalnou intenzitou a
90 sekund interval odpocinku, 12 krat. Kontrolna skupina realizovala zat'azenie na urovni
90% z maximalnej tepovej frekvencie, formou 30 sekind zat'aZzenie a 30 sekiind odpocinok,
celkovo 24 krat. Dany tréningovy podnet bol zaradeny do pripravy 2 krat do tyzdia, s
vyuzitim vyluéne stpazného sposobu behu. Experimentidlna skupina dosiahla v celkovej
absolvovanej vzdialenosti progres o 3,35 %, zatial ¢o kontrolnd skupina iba 1,54 %.
KonStatujeme, Z7e sme nedosiahli Statisticky vyznamné zmeny vykonnosti (Statisticka
vyznamnost’ 0,715) a dané zmeny vykonnosti neboli vyznamné ani vecne (Kohenovo d 0,21).
Napriek tomu, ze naSe vysledky neboli vyznamné Statisticky, dovolime si tvrdit, Ze boli
vyznamné prakticky. Je to z dévodu, Ze o vitazovi a porazenom v praxi rozhoduji metre, ¢i
centimetre.

Kracové slova: Supazny sposob behu na lyziach, vysoko-intenzivny intervalovy tréning

ABSTRACT

The reason, we chose this theme was the fact, that in the highest level of sport performance is
progress already very limited. The aim of our research was to find out, how big will be the
effect of high-intensity interval training, to the cross-country skiing double poling
performance. We were specifically aiming to cross-country skiing sprint format. Our research
sample was composed by 8 probands, national level cross-country skiers. We realized our
experiment in 6 weeks. Experimental group had done training load of 30 seconds of maximal
intensity and 90 seconds of rest, for 12 times. Control group realized 30 second on 90% of
maximal heart rate level and 30 second of rest, for 24 times. All in double poling cross-
country skiing technique. Experimental group achieved performance progress of 3,35% (in
total distance), in contrast with control group, where the progress was only 1,54%. From
statistical significance 0,715 we state, that we did not registered significant improvement of
athletes performance. It is also confirmed by the value of Cohens d (0,21), what is evaluated
as low effect size. Despite the fact our results were not statistical significant, in real races, the
gap between winner and loser, is many times just few meters, or even centimeters. That is
why our results are significant in real world.

Kruacové slova: Cross-country skiing double poling, high-intensity interval training, HIT
INTRODUCTION

In the highest level of athletes sport performance, is progress already very limited. Therefore
athletes and coaches have to look for other, new, or alternative training methods to increase
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their performance (Billat, 2001). Previous researches are pointing out, that in this specific
case, we are able to increase our athletes performance by high-intensity interval training
(Laursen, 2002). This type of training is also called HIIT.

In our research we wanted to confirm this hypothesis, respectively to find out, how big can be
the increment of our probands performance in cross-country skiing double poling technique.
Cross-country skiing is very hard sport in terms of technique and coordination demands
(llavsky, Suk, 2005). Ilavsky (2000) is adding, that in terms of organism response, total body
engagement to the motion, makes this sport one of the hardest on earth.

Cross-country skiing classic technique includes few technique variations, which we use
accordingly specific track profile, or track sections (Bolek et al., 2008). In todays cross-
country skiing, we are dealing with very specific case. Double poling skiing technique is now
not only for flat terrain and athletes are choosing this technique to compete also on very
demending courses (Briinn, 2015).

We chose this theme because we have not found any research, dealing with our problem in
cross-country skiing. On the other side, many HIIT experiments on cyclist, swimmers and
runners showed big VOomax improvements (Gullstrand, 1996), peak-power improvements

during performance (Patron, 2005), lactate threshold rise (Hamilton, 2006) and improvements
on time trials (Lindsay, 1996). In most of these researches, were emphasized to use maximal
power, maximal speed and maximal speed on VOomax threshold (Driller, 2009).

In this type of training, athletes are able to train with higher intensity for a longer period of
time, as it would be in non-interval training method and create less lactate. Than, this training
speed is more similar to the race speed, or is even higher, what we can use in key phases of
competition. On top of this fackt, cross-country skiing has interval character of work, so we
are addapting organism to the specific race load.

The main benefit from our research, will be the direct tranfer of our findings, to the cross-
country skiing training.

RESEARCH AIMS AND HYPOTHESSES

Aim

The aim of our research was to find out, how big will be the effect of high-intensity interval
training to the cross-country skiing double poling performance. Specifically in cross-country
skiing sprint format.

Hypothesses
HO: We assume, that there will be a rise of performance in both groups, but at the same time,
that improvement do not has to be statistical significant.

H1: We assume, that at least rise of performance in experimental group, will be statistical
significant.

METHODOLOGY

We realized our research from 9. 10, till 20.11. 2016, which was in total 6 weeks. Specific
tests took place in Kremnica (556 m altitude). For the training process, we also used our
training center in Skalka pri Kremnici (1220 m altitude).

Our research sample was consisted of 8 probands, cross-country skiers, from the club MKL
Kremnica. These athletes are all on national level and international level.

Despite the fackt, that our research sample was not homogeneous in terms of age, after first
test, we devided this sample into two groups, which were homogeneous in terms of
performance level. Than, we monitor improvements of each group in average and
intraindividual changes.
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In the experiment we used high-intensity interval training method. Specifically it was 30
second of maximal effort (97% from maximal heart rate) and 90 second of rest, for 12 times.
Control group did the load under anaerobic threshold (90% from maximal heart rate) for 30
seconds and 30 second of rest, for 24 times.

Both groups did two double poling interval trainings every week.

For testing we had trainer Concept 2, which was specifically created and modified for cross-
country skiers. So as the training stimulus, also the tests we did in double poling technique.
This trainer evaluate power in Watts, total distance and speed (m/s).

RESULTS
Experimental group increased their average distance about 22,25 m. Control group made
improvemet only by 12,5 m in average. So the difference between these groups was 9,75 m.

690 686,75 m
680
670 664,5m
660
650
640
625,75 m

630
620 616,25 m
610 [

Exp. group Control group

Figure 1 Average completed distance in both groups

4

3,5 +3,35%
3
2,5
2 +1,54%
15
1
0,5
0
Exp. group Control group

Figure 2 Improvement in total distance in both groups
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8,5 +8,25 W

7,5

7 +6,5 W
6,5

5,5

Exp. group Control group

Figure 3 Improvement of average group power

The value of statistical significance (p) was 0,715 for both groups. Because it is more than
0,05, we state, that we did not registered significant changes in the athletes performance level.

Control group .

0 0,2 0,4 0,6 0,8 1 1,2 1,4 1,6 1,8 2

Figure 4 Effect size (Cohen d)

The same as small statistical significance, so the effect size (experimental group: 0,21 and
control group: 0,11) showed small effect. Therefore we are confirming hypothessis 0.

CONCLUSION AND DISCUSSION

By our research we found out, that high-intensity interval training has bigger effect on
performance enhancement in our specific purpose, as it is in training right under anaerobic
threshold. Despite the fackt, that our results did not show statistical significance, we
registered big improvements in both groups, what is definitely significant in real world.

The difference between experimental and control group was about 9,75 meters in average. But
in real race it means, that the athlete is winner, or loser.

We have to remind, that also control group did training loads of quite big effort (90% from
maximal heart rate), so the inclination to the total differences was here little bit smaller.
Despite this fact we found out big difference in real meters. But we also have to take in mind
possible deviations, which could by caused by our testing device. We can not be sure, if the
transfer from power, to the real meters, is on our trainer the same thing, as it is on snow.

What we can confirm and prove, are power improvements in average and maximal Watts on
the same trainer, at the beginning and at the end of our experiment.
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SHOOTING PRECISION STIMULATION IN BIATHLETE'S DIURNAL PESIMUM

M.A. JANA GEREKOVA
Department of physical education and sport, Faculty of Arts, Matej Bel University, Banska
Bystrica, Slovak republic

ABSTRAKT

Cielom vyskumu bolo overit’ Gi¢innost’ tréningového programu pre rozvoj presnosti strel’by
U biatlonistky (vek = 30 rokov, vyska = 170 cm, hmotnost = 65,5 kg, BMI = 227),
realizovaného v pripravnom obdobi RTC 2015/2016 v diurnalnom pesime. Diagnostika bola
realizovana na zacCiatku a na konci pripravného obdobia, pocas 7 resp. 5 dni, v trojhodinovych
intervaloch (9 hod — 12 hod — 15 hod — 18 hod). Vo vstupnej diagnostike bolo diurnalne
pesimum stanovené o 9 hod rano. Po aplikovani tréningového programu dosiahla pretekarka
v streleckom teste v polohe I'ah zlepSenie vo vSetkych ¢asoch pocas diia. V pesime sme zistili
Statisticky aj vecne nevyznamné zlepsenie (p>0,05, r=0,04). V pripade diurnalneho optima
pretekarka dosiahla Statisticky aj vecne vyznamné zlepSenie, s velkym efektom vecnej
vyznamnosti (p<0,05, r=0,59). Najvyssie prirastky v presnosti strel'by v polohe I'ah sme zistili
015 a 18 hod, kedy narast vykonnosti nebol Statisticky vyznamny, ale vecne vyznamny so
strednym (r=0,43), resp. velkym (r=0,51) efektom vecnej vyznamnosti. V strel'be v polohe
stoj sme najvacsi prirastok, o 1,7 bodu, zistili v diurnalnom pesime, zlepSenie je Statisticky
nevyznamné (p>0,05), s malym efektom vecnej vyznamnosti (=0.12). V ostatnych ¢asoch sa
pretekarka zlepSila nevyznamne (p>0,05, r<0,1), v optime sa zhorSila o 1,3 bodu, ¢o
predstavuje vecne vyznamnu hodnotu s malym efektom vecnej vyznamnosti.

Kracové slova: Biatlon, diurndlne pesimum, presnost’ strel’by

ABSTRACT

The aim of the study was to verify the effectiveness of the trainings program for the shooting
precision development in biathlete (age=30, height=170 cm, weight=65.5 kg, BMI=22.7) in
preparatory period of the ATC 2015/2016, realized in diurnal pesimum. The diagnostics was
realized at the beginning and at the end of the preparation period, while 7 resp. 5 days, in
three-hourly intervals (9 AM — 12 AM — 3 PM — 6 PM). The diurnal pesimum was in input
diagnostics determined at 9 AM. After the trainings program application, in the shooting test
in prone position the biathlete achieved improvement at all times of the day. In pesimum we
found out insignificant improvement with no effect (p>0.05, r=0.04). In case of diurnal
optimum, the biathlete achieved significant improvement with large effect (p<0.05, r=0.59).
The highest increase in shooting precision in prone position we found out at 3 PM and 6 PM,
when performance increasing was insignificant, but with medium (r=0.43), resp. large
(r=0.61) effect. In shooting in standing position, the biggest increase about 1.7 points we
found out in diurnal pesimum. The increasing is insignificant (p>0.05) with small effect
(r=0.12). At other times, the biathlete improved insignificantly (p>0.05, r<0.1), in diurnal
optimum she got worse about 1.3 points, that represents a value with small effect (r=0.27).

Key words: Biathlon, diurnal pesimum, shooting precision

INTRODUCTION

Sport performance in biathlon is determined by athlete’'s comprehensive performance
presumption in cross country skiing and shooting. Its three basic components are: running
speed at which the competitor overcomes differently long track in the race; shooting time —
the time from stopping on the shooting mat to its leaving, and the shooting result.
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Unlike sports shooting, the biathlete is unable to reach calm body condition, because under
the negative impact of high physical performance, only slow decay of the excitatory activity
occurs. Since there is no part of the body that shouldn't subject to the autonomic nervous
system influence, the organ function, participated on shooting, are not for the shooting
optimally prepared. Significant psycho-physical affects distracting participates on fine motor
coordination, by which is the shooting performance after the loading significantly adversely
affected. The time, required for recovery and preferred reaction body condition restoring for
shooting is so long, that the waiting for it is incompatible with the competition conditions.
Given the above it is evident, that there are not given optimal conditions for achieving high
shooting performance in biathlon, as it is in sports shooting. Significant criteria for
requirement profile of both sports disagree with each other (Nitzsche, 1998). Zubrilov (2014)
confirms, that the shooting technique in biathlon differs from sport shooting even radically.
Therefore, the training process and the shooting techniques specifics improvement in biathlon
should respect these factors.

Authors (Choutka & Dovalil, 1991; Paugschova, 2000a, b; Paugschova & Ondracek, 2007;
Zubrilov, 2013) divide the factors of the sports performance in biathlon shooting to external
factors (weather conditions, behaviour of the spectators, referees and according to Moravec et
al. (2004, 2007) the coaches too) and to internal factors (technical — aiming, breathing,
triggering, speed, tactics, movements automation, operation with the rifle, limbs fine motor
skills level, sensorimotor coordination; physical — shooting after loading, shooting rhythm;
psychological — activation level, motivation, frustration tolerance, psychological resistance).
Ondracek (2011) provides the strongest factor in mental status.

During the competitions, the biathletes reduce the running intensity before the shooting, in
order to set up the optimal physiological conditions for shooting performance. However, yet
known studies just right don’t detect, how the previous physical loading affects the shooting
performance. Hoffman & Street (1992) found out, that during the competition, the loading
intensity is approximately at 90% of maximum heart rate, even with Groslambert et al. (1999,
2003) and Laaksonen et al. (2011) agree. Hoffman & Street (1992) further noted the intensity
of 85-87% of maximum heart rate and at a time before the arrival to the shooting range.
According to Ondracek (1999) and Petrovi¢ (2004), the optimal heart rate in biathlon shooting
is individual. Very important research for biathlete was conducted by Hoffman et al. (1992),
that evaluated the shooting performance of American biathletes after the loading in different
intensities. The shooting performance they evaluated from the perspective of shooting
precision, shooting prediction and rifle stability. The research has found out the minimal
effect of loading on the shooting precision and shooting prediction in prone position, but a
significant effect on the same parameters in shooting in standing position. Also the parameter
of rifle stability affected more significant in shooting after loading in standing position.

In the researches of circadian rhythms is, according to Pivovarnicek et al. (2013), needed to
differentiate the active part of the day and the sleeping time. The authors therefore
recommend for the daily (active — lighting) time of the day use the term diurnal phase. In
sport practice, we focus on the active phase — waking phase, when we make the training
process. The training load is a strong exogenous factor, which according to Brown et al.
(2008) creates a time stereotype and following them, it has a greater effect than the
endogenous rhythms. From this perspective, the trainings stereotype is created, and it assumes
higher performance in the time of training. World Cup races schedule in biathlon is well
known in advance, so the biathletes are able to adjust their trainings process during the
preparation period according to their established objectives. We register very little researches
of biological rhythms in biathlon, confirming even Pivovarni¢ek (2009) and Mojzi§ (2014).
The issue of the effectiveness of physical abilities and shooting skills development, respecting
the terms of the day, is not elaborated on that level, as the monitoring of performance curves
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and relationships between diurnal rhythms and sport performance. In the available literature,
rarely we find researches and scientific statements, that recommend the optimal time for
physical abilities stimulating, even any way of shooting skills stimulating. It is necessary to
extend this valuable scientific discipline with new findings.

AIM

The aim of the study is to verify the effectiveness of the trainings program for shooting
precision development, realised in biathlete's diurnal pesimum in preparation period of ATC
2015/2016.

METHODS

The research was realized on the active biathlete, J. G. Biathlete is the member of VSC Dukla
Banska Bystrica, she devotes the biathlon sports training for 16 years. Since 2005 she is a
member of the women's national team and she takes part the world cup races regularly. The
trainings process is led by Mgr. L. D., the coach with V. qualifying licence.

From basic somatic indicators, we found out the body height 170 cm, body weight 65.6 kg,
BMI 22.7, body fat 21.6 % and muscle mass 74.4 %. Value of subcutaneous fat was 12%.

The main part of the research is the two-factor pedagogical experiment, in which the
experimental factors were the trainings program for shooting skills development and the time
for including the trainings program, that was in our case the diurnal pesimum.

The diagnostics of the shooting skills level was preceded by the body composition analysis,
that was realized by software GMON, diagnostic device TANITA (laboratory KTVS FF
UMB, Banska Bystrica). The diagnostics of shooting precision level was realized at the
beginning of the preparation period of annual training cycle 2015/2016, in the laboratory area
of the Department of Physical Education and Sports of Matej Bel University in Banska
Bystrica, during seven days, at three-hourly intervals (9 AM - 12 AM - 3 PM - 6 PM) from 9.
7. 2015 to 15. 7. 2015. The output diagnostics was realized from 5. 10. 2015 to 9. 10. 2015, at
the end of the preparation period of the ATC 2015/2016. After the 10 weeks long trainings
program influence, which was by the biathlete realized in determined diurnal pesimum.

The shooting precision we diagnosed by an analytical shooting simulator SCATT Professional
(Russian federation). The device monitors the “drying” shot without sharp shot. The
mechanism is based on the triggering reaction, that set-in motion the hammer and the
analytical system records the data from intervention and barrel trajectory. Data are transferred
to a computer. For parameter, determining the shooting precision, we determined the sum of
points of 10 shots, while the maximum points value of a intervention is 10.9 points. The
distance in laboratory was reduced from 50 m to 5 m from the barrel to the electronic target.
After assuming the position, biathlete realized one shot to calibrate the device. Then she
completed required number of shots to set the sight of a rifle. An examiner activated the
shooting recording. The biathlete realized 10 shots, while adhering to race shooting rhythm.
Test of shooting precision we carried out in two shooting positions, prone and standing. The
biathlete used her own racing rifle of German brand Anschiitz Fortner 1827.

In the research, basic quantitative and qualitative methods for data evaluating were used.
From the quantitative methods, we used basic descriptive characteristics. From the rate of
central tendency, we used the arithmetic average; from the rate of variability we used the
standard deviation (SD). The arithmetic average of individual parameters was calculated from
minimal 5 and maximal 7 measurements. Using the Wilcoxon Signed Rank test with the
probability of error of first kind a=0.05 (IBM® SPSS® Statistics V19 (SPSS Inc., USA)) we
examined statistical significance of differences in the level of selected parameter, between
diurnal optimum and diurnal pesimum and in the level of the parameter between input and
output diagnostics.

Studentskd vedeckd aktivita 2017 13



The effect size coefficient (r) was calculated according to formula (r)= IzI/ Vn (Corder &
Foreman, 2009) and was interpreted as follows: r=0.10 — small effect, r=0.30 — medium
effect, r=0.50 — large effect (Cohen, 1988).

RESULTS AND DISCUSSION

Chart 1 Intraindividual changes of the shooting precision in prone position

PRONE position 9AM |12 AM|3PM |6pm|  difference ‘
Optlmum-pESImum

SCATT [points] - input | 99.9 | 103.1 | 101.2|101.7 3.2 0.48

SCATT [points] — output| 100.0 | 103.9 | 103.0|103.2 3.9% 0.64

difference 01 | 08* | 1.8 | 15

. 0.04 | 0.59 | 0.43 | 0.51

Legend: pesimum optimum
* p<0,05 statistical significance r- coefficient Effect Size

From the chart 1 we find out, that in the test of shooting in prone position, the biathlete
achieved the highest shooting precision at 12 AM. Shooting performance with an average
value 103.1 points is about 3.2 points more than the performance achieved over time at 9 AM,
when we recorded an average shooting performance of 99.9 points. From the obtained data,
we determined the diurnal optimum at 12 AM and the diurnal pesimum at 9 AM. The
difference in shooting performances between the optimum and pesimum represents
insignificant value 3.2 points (p>0.05), but with medium effect (r=0.48).

In the output diagnostics, in the time of diurnal optimum at 12 AM, we recorded the shooting
performance 103.9 points. In daily pesimum of the performance, the biathlete achieved in the
shooting precision indicator, value 100.0 points. The difference 3.9 points, between the
optimum and the pesimum is statistically significant (p<0.05), with large effect (r=0.64).
When comparing the input and output diagnostics, we find out the improvement of the
shooting precision indicator in all times during the day. We are primarily interested in the
time of diurnal optimum and pesimum. At 9 AM the biathlete improved her performance on
average about 0.1 points, that is statistically insignificant difference with no effect (p>0.05,
r=0.04). In the time of diurnal optimum, she achieved about 0.8 points more in comparison
with the input diagnostics, that represents statistically significant improvement (p<0.05) with
large effect (r=0.59)

Chart 2 Intraindividual changes of the shooting precision in standing position

STANDING position 9AM |12 AM |3 PM | 6 PM difference optimum-

pesimum
SCATT [points] —input | 89.7 | 92.0 | 91.3 | 90.3 2.3 0.27
SCATT [points] - output| 91.4 | 92.9 | 90.0 | 90.5 15 0.47
difference 1.7 0.9 -1.3 | 0.2
r 0.12 | 0.08 | 0.27 | 0.04

Legend: pesimum optimum
* p<0,05 statistical significance r- coefficient Effect Size
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From the chart 2 we find out, that in input diagnostics, in shooting in standing position, the
biathlete achieved the highest shooting precision at 12 AM. The shooting performance with
an average value 92.0 points, represents about 2.3 points more, than the performance achieved
at 9 AM, when we recorded an average performance 89.7 points. From the obtained data,
similar as in the case of shooting in prone, we determined the diurnal optimum at 12 AM and
the diurnal pesimum at 9 AM. The difference in shooting performance between the optimum
and pesimum represents statistically insignificant value 2.3 points (p>0.05), however, with the
small effect.

In the output diagnostics, in the time of diurnal optimum at 12 AM, we measured the shooting
performance of 92.9 points. In pesimum of daily performance, the biathlete achieved in
shooting performance indicator value 91.4 points. The difference of 1.5 points between the
optimum and pesimum is statistically insignificant (p>0.05) with medium effect (r=0.47).
When comparing the input and output diagnostics we find out the improvement in shooting
precision indicator in standing position in three monitored times of the day. By comparing the
obtained data from diurnal optimum and pesimum we find out, that at 9 AM the biathletes
improved her performance on average about 1.7 points, that represents statistically
insignificant difference (p>0.05) with small effect (r=0.12). At the time of diurnal optimum,
she achieved about 0.9 points more, compared to input diagnostics, that represents statistically
insignificant improvement (p>0.05) with insignificant effect (r=0.08).

An interesting finding is, that the highest increase in shooting precision in prone position we
don't record neither in time of optimum nor in pesimum, when we developed the shooting
skills during the preparation period, but at 3 PM. In the time of diurnal pesimum, when the
biathlete realized the trainings program for shooting skills developing, we recorded the
improvement with paradoxically the lowest increase. By this finding we refers to the
arguments of Brown et al. (2008), according to which, the trainings load is the strong
exogenous factor, creating the time stereotype and according to the authors, it has a greater
impact than endogenous rhythms. From this perspective, the trainings stereotype is created
and it assumes higher performance in trainings time. We didn’t confirmed the claim, but only
in case of shooting in prone position. On the contrary, in shooting in standing position we
confirm the authors’ arguments.

Another interesting finding is that the time when the biathlete achieved in prone shooting the
weakest, resp. the highest shooting performance, didn't change in output diagnostics in
comparison with the input diagnostics. However, by the standing shooting we noticed
different diurnal pesimum for shooting skills developing, compared with the input
diagnostics. While at the beginning of the preparation period we diagnosed diurnal pesimum
in standing shooting for 9 AM, in the output diagnostics the biathlete achieved the weakest
performance at 3 PM. It is in the afternoon when we noticed reduction of shooting
performance about 1.3 points. Although is this reduction statistically insignificant (p>0.05),
with small effect (r=0.27). In this case, we can confirm, that applying a trainings program at
the time of diurnal pesimum, the biathlete reached at that time the highest increase in shooting
performance. However, the claim that the increase in shooting performance is caused by the
trainings program acting, is not statistically confirmed. Despite of the statistically
insignificant improvements at the time of diurnal pesimum in both shootings, prone and
standing, we appreciate also the minimal increases, because by taking account of all the
factors affecting the overall sport performance in biathlon, may have on it considerable
influence.

CONCLUSION
The aim of the study was to verify the effectiveness of the trainings program for shooting
precision development, realised in biathlete's diurnal pesimum in preparation period of ATC
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2015/2016. Based on the input shooting precision level parameter diagnostics we determined
the diurnal pesimum for its development at 9 AM. The biathlete placed the trainings program
to her trainings process for ten weeks. In the output diagnostics, in shooting in prone position,
we noticed the improving of the shooting performance at all monitored times of the day. At
the time of diurnal pesimum we found out the lowest, insignificant increase of the parameter.
At the time of diurnal optimum, we found out significant increase in shooting performance
with large effect. In shooting in standing position, in output diagnostics, we found out at the
time of diurnal pesimum the highest increase, statistically insignificant, but with small effect.
Based on these findings, we evaluate the training program to be effective, provided a longer
implementation and further modification. We also urge the necessity of realizing further
researches on the issue and the need to enhance knowledge in the field of chronobiology to
transfer to a shooting performance in biathlon.
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ANALYSIS OF THEORETICAL BACKGROUND OF AGGRESSIVE BEHAVIOUR
AND SELECTED PERSONALITY DIMENSIONS IN CHOSEN COLLECTIVE
SPORTS
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ABSTRAKT
Autorka v praci analyzuje teoretické vychodiska prejavov agresivneho spravania a vybranych
osobnostnych dimenzii v niektorych kolektivnych Sportoch. V praci sme sa zamerali na
Stidium a naslednl analyzu a komparaciu dostupnych literdrnych pramenov. V zaveroch
autorka analyzuje vyber vyskumnej vzorky pre porovnanie celkovej agresivity a jednotlivych
druhov agresivity v réznych druhoch Sportu, pricom ako hlavnu vyskumni metéodu pouzije
Standardizovany psychologicky dotaznik B-D-I (The Buss — Durkee Hostility Inventory),
Dotaznik vykonovej motivacie D-M-V (Pardel, Marsalova a Hrabovska, 1992) a Osobnostny
inventar KUD (B. Miglierini, J. Vonkomer, SR) na zistenie zdkladnych dimenzii osobnosti.
Vyskumnu vzorku budu tvorit’ Sportovci hrajuci kolektivne Sporty a to konkrétne hokej,
futbal, basketbal a volejbal v ramci extraligovych sut'azi z roznych klubov na Slovensku.

KPuacové slova: kolektivne $porty, agresivita, tréningovy proces, Struktira osobnosti

ABSTRACT

Author analyses theoretical background of aggressive behaviour and selected personality
dimensions in chosen collective sports. The thesis focused on study, analysis and comparison
of available literary sources. Conclusion analyses the selection of examined sample to
compare overall aggression and particular aggression types in various kinds of sport.
Standardised psychological questionnaire B-D-I (The Buss — Durkee Hostility Inventory),
Questionnaire of performance motivation (Pardel — MarSalova — Hrabovska, 1992) and
Personality Inventory KUD (B. Miglierini, J. Vonkomer, SR) will be the main methods to
detect and examine basic personality dimensions. The sample will contain of elite athletes of
collective sports — ice hockey players, soccer players, basketball players and volleyball
players of various elite clubs in Slovakia.

Key words: aggression, collective sports, structure of personality, training process

INTRODUCTION

Human aggression is very current topic today. There are lots of discussions about increased
aggression of the young and adults not only in scientific sphere but also in public. There is no
doubt about that and that is why the society is outraged too. Although this topic is on top
ranks of current problems, we do not have enough information. The aggression is a wide and
varied topic and people are not aware of the fact that what we can see in the society is only a
,tip of the iceberg™. Sport is a distinct phenomenon and it has very important role in current
society. Sport events attract people’s attention on stands but events are presented by various
types of media around the world. Sport environment and sport in general is famous human
activity and this environment can be interesting to examine and explore the aggressive
behaviour. The research among sport activity and aggression of individual, athletes and
coaches is the way how the human aggression can be controlled, used and better understood
in life. That is why the topic about aggression was the most interesting one to examine the
phenomenon in collective sports (ice-hockey, soccer, basketball, volleyball). Aggressive
tendencies and predispositions can influence person’s personality profile and whole
personality structure. The aggressive behaviour and its comparison among particular sports is
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mostly examined in foreign countries and that is why we decided to examine this
phenomenon in Slovakia.

AIM
The aim of the article was to analyse theoretical background of aggressive behaviour and
selected personality dimensions in chosen collective sports.

METHODS
Thesis presents study, analysis and comparison of available literary sources.

RESULTS

Jandourek (2001), Skodagek — Cernovsky (2004), Martinek (2009) and Dobrotka (1999) agree
with the opinion that the word aggression is divided from Latin word “agreddi* meaning to
attack, secure the access, dare to something, try to overcome somebody. The aggressive action
IS imaginary or realizing activity with offensive (attacking) sense to hurt somebody.

Pricha — Walterova — Mare§ (2009) define aggression as the tendency urge myself, my
interest and targets inconsiderately, mercilessly. We agree with the statement, that the
aggression is the trait and feature. Definition of aggression presents unpleasant activity which
IS acting against another person. Aggression can be understood as the instinct (S. Freud, K.
Lorencz) or as the trait (feature) which was learned and acquired (A. Bandura) or as the bio-
psycho-social conditioned entity (Karikova, 2001; Pavlovsky 2009; Harsa et al. 2012).

Basic demonstration of aggressive behaviour is the aggression which Karikova (2001)
describes as: ,, target hurting, damaging (physical, psychological, material) which interrupts
situational relevant norms and it is not motivated by help. Aggression is the act of behaviour
which has following basic characteristics: violence, attack, destruction®.

Hartl — Hartlova (2004) and Vyrost — Slaménik (2008) agree in opinion and their definition of
aggression is following: ,,term aggression is offensive deal, demonstration of hostility against
some object, deliberate attack against something or someone, object standing in way to satisfy
somebody’s need (reaction on frustration); biological physical reaction or action’s threat. By
which individual reduces freedom or genetic capability of the other person®.

Hostil attitude can be characterised as the demonstration of hostility, negativity, resistance or
total bitterness against the others. It can be understood as the tendency to act unfriendly
respectively enemy aiming against some person, group, and community or even against to the
whole social environment which can but do not have to demonstrate the need to hurt to the
others (Jandourek, 2007).

Anger is demonstrating by irritation of impossibility to achieve some stated aim. This emotion
has subjective, cognitive, vegetative and motoric component (Heretik, 1999).

Violence can be understood as the use of strength or power against the other person. There are
lots of definitions which are very similar.

Sekot (2008) defines violence from the point of view of sociology as the use of
disproportionate physical strength which can be possible source or cause of hurting or
destruction.

Frustration is presented as the difficulty or barrier which stop person to achieve the aim or
plan crossing (Cermék, 1999, p. 33).

,,Frustration comes from Latin word frustratio- lying, internal status of the organism which
arises if some important need is awaken but there is barrier which can be overcome hardly or
is insurmountable. Frustration is usually the base of “aggression® (Edelsberger, 2000).. J.
Dollard’s theory of frustration — aggression predicate that the presence of aggressive
behaviour always predicate the existence of frustration and vice versa (presence of frustration
leads to some form of aggression)* (Fromm, 1997).
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Heretik (2000) presents basic division of aggression and its classification: altruistic, hostile,
social and verbal.
Vyrost — Slaménik (2008) introduce following division: affective, instrumental and bullying.

Biological factors of aggression

Important theory about aggression’s origin deals with the involvement of limbic system on
creation of aggressive behaviour. For example destruction ,,regio septalis® (situated before
third ventricle near to hypothalamus) leads to dramatic increase of aggressive behaviour and
outburst of anger (Jonata, 1999).

In 80s, many researches were interested in affinity of activity of monoamine oxidase (MAO)
and personality features of healthy people and patients with psychiatric diseases (for example
Oreland et al., 1999, and others). In 1996, Alm et al. (1996) realized the research in which
they examined and monitored 70 delinquents (experimental sample) and 40 respondents
(control sample). Sample was divided in various levels. Delinquents had significant lower
level of monoamine oxidase in blood in all levels than control sample. The difference was
more noticeable in individuals with repeated delinquent behaviour.

Psychological factors of aggression

Mala (1996) defines the aggression as the multidimensional term which contains simple and
complex forms of aggression up to violence. It is open attack or hostility or passive
negativistic forms of anger with emotional irritation and aggression, sexual aggressive
behaviour or respectively the aggression in form of life energy with positive character.

Denn (1990) realized a research which analyses individual ,,psychological capacity and also
the ability to learn, respectively acquire the right model of behaviour. Individuals with CNS
and low intelligent quotient disorders have also lower ability to control and check their
behaviour. Patients with mild brain dysfunction, hyperactivity, and mixed cerebral domination
have also delinquent tendencies. The connection between parents” education level and
offspring’s education level was also examined and confirmed with this type of behaviour.
Interesting detection was about early/late verbal children speech. The increase or stagnation in
some 1Q components were monitored in dependence of ability to show interests and desires in
verbal way.

Social factors of aggression

Jonata (1999) in his publication ,,Agrese, tolerance a intolerance™ presents that genetic
disposals forms only a framework where is space in which there exist lots of possibilities.
Human emotional possibilities are not firmly stated but they are forming during the life. Shy
children who are not able to behave aggressively and will not able to get their own way can
finally reduce and eliminate their handicap thanks to amygdali (in adulthood). Spoiling and
lack of socialization can subdue the low aggression.

Sport can be viewed as the ritualized and symbolic forms of aggression. The essence of sport
is divided from the fight. Some sports are closely connected with the fight (martial arts) but in
some sports the fight can be hidden (figure-skating).

Division of aggression in sport sphere

Sport is specific an environment which offers lots of opportunities to present aggressive
behaviour. Aggressive behaviour can have lot of forms and intensities. Slepicka (2006)
describes and presents following aggressive behaviours in sport environment:

physical active direct- hooking, kicking,

physical active indirect- role of bad man,
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physical passive direct- physical defending in aim’s achieving,

physical passive indirect- refuse to fulfil requests,

verbally active direct- insults, offensive language, swearwords

verbally active indirect- gossiping about opponent , linesmen

verbally passive direct- refusing to communicate with lineman or opponent
verbally passive indirect- when somebody does not defend his partners or team

Hosek (2005) states that the other permanent personality traits have important meaning. These
traits are formed by learning and upbringing in human ontogenesis and by imitating.
Successful aggressive reactions are determined from internal (satisfaction, reduction of
emotional pressure) and external (successful achievement of the aim) reasons during social
learning. Athlete’s aggression is divided from particular types his social experience. The
aggression is enhanced by precondition of success and it is soften by expected punishment.
Inevitable fact in struggle against aggression is that the aggression’s cause is not soften
(emotions of anger) but only the demonstration. Emotional reasons and causes can be
cumulated because of punishment. Aggression in sport is the theme which is monitored
intensively today. Lenzi et al. (1997) used B-D-l1 personality inventory by which they
diagnosed relationship between aggression and physical activity realization in their research
(athletes had higher level of aggression than general population). Keller (2007) examined
athletes who realized various sport activities. He did not denote any difference in aggression
level. Safat (2003) realized similar research in which he diagnosed aggression in various
groups of athletes (found out higher aggression level in contact sports- soccer, ice-hockey).
Hodurova (2011) examined the aggression in coaches of various sports and she found out
differences in aggression level between soccer and handball coaches, soccer and basketball
coaches.

Fleming (2008) distinguishes three forms of aggressive behaviour in ice-hockey. One form is
not acceptable.

Tactical violence- players and coaches use this type of violence because they think that they
can achieve better result to secure the satisfaction in match. The author also distinguishes
various types of tactical violence:

Black knight- player, who tries to scare his opponent and tries to stop him in game. There is
distinct effort to engage in rational process of evaluation of relative importance: it means that
the player tries to knock out the opponent who is more important in the team than himself.
White rider- player who tries give revenge back for the “wrong” which was made on him.
Waver of flag- player who tries to impress his team through his behaviour.

Personal avenger- player who had conflict with one member of the opponent in the past.
Mutual destruction- player who is famous for conflict character on ice (because of his
reputation). He uses it as the source and tool of scare to similar opponent player.

Symbolic violence- is a ritual demonstration of aggression, particular form of cultural model
of behaviour. It contains non-planned and chaotic sport scenes which are in conflict with
“unwritten rules” of behaviour. Physical or psychological damages do not exist there.

Real (actual) violence- it is the violence which really hurts. It can be expression of failure in
game rules or it is inadequate reaction on opponent’s behaviour or action.

Lauer — Paiement (2009) describe increased and raised aggression level in the game what is
worrying for healthy problems which were caused by frequent hits into head. There is also
fear that the aggressive behaviour can be taken and moved in other situations. There are two
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theoretical frameworks in ice-hockey: frustration- aggression theory and theory of social
learning.

Ice-hockey studies try to understand which environment and context factors raise probability
that the athlete will be frustrated and will demonstrate aggressive behaviour. These studies
have shown that the higher level of frustration and frequent aggressive behaviour are
interconnected (score differences, game in defence, last period (third) of the game) Gee —
Leith (2007.)

Velensky (1999) states that the term aggression does not sound pleasantly in general because
it imagines vision of violence. Pedagogic materials describe aggression in negative way. The
term aggression achieved totally another meaning in sport theory and sport practice.
Aggression becomes required and organic part of individuals and teams” game education in
basketball. The term “aggression”, “aggressive defensive systems”, “aggression of defence”,
“attack aggression” can be understood and described variously in basketball. Aggression does
not mean inappropriate hardness, intentional causing of violence on playground, intention to
hurt somebody. Basketball do not permit mentioned causes according to “fair play”
proclamation. Aggression is connected with defensive actions in sense of disorganization
attack of opponent, effort to achieve the ball, win in accordance with rules.

Singh et al. (2013) state that volleyball request brutal manipulation with all parts of body
during the match but in majority cases the length and duration is limited (in seconds)
Volleyball players rely on team work but they address vulgarisms to linesmen (referees) or
opponents too. The player must be alert aggressively in volleyball and must be able to
sacrifice for team and victory. (Singh et al., 2013).

Certain research examined the relationship between positions and presence of aggressive
actions in soccer. Frustration-aggression can be predicated and expected when teams will be
in offensive or defensive zones. Frustration can achieve higher levels mainly during attacking
or defending because team try to score or stop the opponent. This type of frustration in
combination with immediate proximity of “goalmouth” will serve to raise the chance for
aggressive behaviour (Brown, 2000).

CONCLUSION

The aim of our future research will be to examine the level of aggression in selected elite
contact (collective) sports (soccer, ice-hockey, basketball), non-contact (collective) sport
(volleyball) in chosen Slovak teams. The aim was stated according to literary sources which
examined this problem.

Standardised psychological questionnaire B-D-I (The Buss — Durkee Hostility Inventory),
Questionnaire of performance motivation (Pardel — MarSalova — Hrabovska, 1992) and
Personality Inventory KUD (B. Miglierini, J. Vonkomer, SR) will be used to detect the
aggression level in following period: February, March and April.

The whole research activity and its realization will be realized in sense of respect of ethical
principles (Hendl, 2004).

Questionnaires” distribution will be personally secured. Distribution will be realized after
personal conversation with coaches and their agreement to research and examine members of
their teams. The research will be realized on selected collective sports (soccer, ice-hockey,
basketball and volleyball) in February, March and April 2017. Questionnaires will be
evaluated anonymously. Data will be evaluated by statistical methods in May-July 2017.
Following questionnaires will be used to examine the aggression level: standardised
psychological questionnaire B-D-1 (The Buss — Durkee Hostility Inventory), Questionnaire of
performance motivation (Pardel — Marsalova — Hrabovska, 1992) and Personality Inventory
KUD (B. Miglierini, J. Vonkomer, SR). They focused on many factors but we will follow and
proceed Svoboda (2005).
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B-D-1 questionnaire

Querying will be passed off in form of B-D-I personal inventories which will be filled in
anonymously by players after the match without presence of coaches. It contains 75 items
with Yes (agree) /No (disagree) responds. The completion of the test lasts for 20 minutes.
Declarative sentences are divided in eight categories: physical (direct) aggression, indirect
aggression, irritation, negativism, resentment, suspiciousness, verbal aggression and feeling of
guilt.

B-D-I questionnaire is divided on two factors. The first is factor of hostility which contains of
following subtests: resentment, suspiciousness, irritation and negativism. The second factor is
aggressive factor which contains of following subtests: physical aggression, verbal aggression
and indirect aggression. Feeling of guilt subtest is evaluated separately. The choice of these
subtest combinations enable us to achieve results to determine the aggression level of players
from selected collective sport teams (basketball players, volleyball players, ice-hockey
players and soccer players).

Questionnaire of performance motivation (Pardel — Marsdlova — Hrabovskd, 1992)

Slovak version of the questionnaire will be used in the research (Pardel — Marsalova —
Hrabovska, 1992). The questionnaire was standardised and used on university and high school
students. It contains 52 items (the first has instruction form and it is not evaluated) which
form 3 scales_

1. Motive and performance scale
2. Scale of anxiety which hinders and slows down the performance
3. Scale of anxiety which supports enhances the performance

Factor analyses of items have shown that motive and performance scale was more
heterogenous than anxiety scales. We can identify following aspects in motive and
performance scale: aspect of performance behaviour, aspect of aspiration level, aspect of
work persistence and aspect of time orientation in future (Pardel — Hrabovska — Marsalova,
1992).

Anxiety scales are more homogenous in comparison with motive and performance scale.
Scale of anxiety which hinders and slows down the performance can be described as self-
confession of loss of performance, loss of alert /readiness and activity in states of pressure in
critical, load and new situations. Scale of anxiety which supports enhances the performance
represents the connection between moderate state of pressure and mobilization of activity as a
favourable conditions for good performance (Pardel — Hrabovska — Marsalova, 1992).

Personality Inventory KUD - B. Miglierini, J. Vonkomer, SR

The KUD inventory enable fast orientation in basic personality dimensions of normal
individual. The questionnaire was created in Slovakia and it is based on E. Kudlicka's method
(1968) who proceed from her own logical analysis of personal charatristic as well as from
many psychologists” experience. KUD dimesnions are bipolar and we distinguis five basic
bipolar personality dimensions:

1. Activity — passivity

2. Stability — instability

3. Dominance — submissiveness
4. Rationality — sensuality
5. Extraversion — introversion

Each of mentioned traits and features will mean the point or place on distance between high
and low activity, stability, dominance, rationality, and extraversion. Questionnaire was
created ad standardised in 1964.
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It contains of 80 items where respondents can choose from three possible responds: agree, do
not know, and disagree. Each dimension has its own percentile and descriptive norms which
were achieved thanks to big samples. Attention is based on results interpretation.
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IDENTIFICATION OF CHOSEN BODY COMPOSITION PARAMETERS OF
SOCCER PLAYERS

M.A. DOMINIKA KONDRATOVA
Department of Physical Education and Sports, Faculty of Arts, Matej Bel University, Banska
Bystrica, Slovak republic

ABSTRAKT

Ciel'om studie bolo komparovat’ vybrané parametre telesného zlozenia (podiel extracelularnej
a celkovej telesnej hmoty — ECM/BCM a percento celkového telesného tuku - TBF) u
elitnych futbalistov dvoch Ceskych najvyssich sutazi (n = 102, vek = 25.0+3.3 rokov).
Hodnoty indikdtorov  ECM/BCM a TBF boli zistované multifrekvenénym klinickym
bioimpedanénym segmentalnym analyzatorom zloZenia tela BIA 2000-M (Data Input,
Nemecko). V indikdtore ECM/BCM ukazal independent t-test signifikantny rozdiel medzi
futbalistami prvej a druhej najvyssej sttaze (t = - 2.264, p <0.05,d = 0.51), kym v TBF nebol
zaznamenany signifikantny rozdiel (t = 0.131, p > 0.05, d = 0.03). V pripade indikatora
ECM/BCM ukézala One-way ANOVA signifikantny rozdiel medzi skimanymi timami
(F(5.96) = 2.721, n2 = 0.12). Tukey HSD post hoc test ukazal signifikantny rozdiel (Mean
Difference = - 0.09197, p < 0.05) medzi timom z prvej a timom z druhej najvyssej sttaze.
Komparacie hodnoét ostatnych timov medzi sebou neboli signifikantné (p > 0.05). V parametri
TBF neukazal Kruskal-Wallisov H test signifikantny rozdiel medzi timami (2 (5) = 3.531, n2
=0.03).

Kruacové slova: celkovy telesny tuk, extracelularna telesna hmota, celkova telesna hmota,
ePojisteni.cz liga, Fortuna ndrodni liga

ABSTRACT

The aim of the study was to compare selected body composition parameters (extracellular
mass/body cell mass ratio - ECM/BCM and body fat percentage - %BF) of elite soccer
players of two Czech highest leagues (n = 102, age = 25.0+£3.3 years). ECM/BCM and -%BF
values were examined by multi-frequency bioimpedance analyser BIA 2000-M (Data Input,
Germany). Statistical analysis of ECM/BCM indicator has shown significant difference
between soccer players of 1st and 2nd Czech highest leagues (t = - 2.264, p < 0.05, d = 0.51)
and One-way ANOVA has also shown significant difference between examined teams (F s o)
= 2.721, n2 = 0.12). Tukey’s HSD post hoc test has shown significant difference (Mean
Difference = - 0.09197, p < 0.05) between team from the first league and team from the
second league. Values in other teams’ comparisons were not significant (p > 0.05). There was
not detected any significant difference in %BF indicator (t = 0.131, p > 0.05, d = 0.03)
between leagues and Kruskal-Wallis H Test did not show any significant difference nor
between teams (xz(s) =3.531, 12 = 0.03).

Key words: total body fat, extracellular mass, body cell mass, ePojisteni.cz liga, Fortuna
narodni liga

INTRODUCTION

Body composition is important indicator of physiological status of professional athletes as
well as of general population. Its problem is closely connected with healthy lifestyle and it is
also influenced by genes which are individual in each human-being. When we want to make
detail analysis and interpretation we have to take important fact into the consideration: if the
interpretation is addressed to the professional athlete or to the ,,recreational subject or to
person who is not interested in sport and this person decided to practice and realize the
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physical activity (because of health problems or another reason). Mala et al. (2015) present
that body composition and its parameters are very important indicators and together with
other influencing factors determines the quality of human motion and the final level of
performance.
Andreoli et al. (2003) present that the body composition has very important effect and
influence on athlete’s performance because regular exercise and training has the potential to
alter body composition and change the analysis of particular body segments (type of training
has very important role too). Kraemer et al. (1999) found out that there are fluctuations in
components and parameters where each component varies independently. Body composition
also informs and provides information about organism and regimens adaptations to different
training. Moore (1963) examined parameter BCM in detail and he characterized it as body
cell mass which serves oxygen-exchanging, potassium-rich, glucose -oxidizing, work-
performing” in cells of the body. The quantification of BCM is represented by measurement
of isotope 42 K which is evaluated together with the measurement of the difference between
another two important parameters: extracellular water (ECW) and total body water (TBW). It
also informs us about functional parameters of the metabolism which is important
performance predictor. ECM/BCM parameter (extracellular mass/body cell mass ratio) is
another parameter which is important in diagnostics of sport performance and physical fitness.
It represents the morphology and quality of muscle mass. Koralewski — Gunga — Kirsch (In
Riegerova — Ptidalovd — Ulbrichovd, 2003) present that the optimal values should vary
between 0.7-0.8. Athletes usually have lower index in this parameter in comparison with
general population. Psotta et al. (2006) present that the mean values of ECM/BCM in soccer
players should be lower than 0.7. Sutton et al. (2009) state that the main aim of body
composition analysis in soccer players is to distinguish the quantification of particular
segments from the point of view of players” positions because each player has different
demands and requirements in match and performance (from the point of view of energy and
physical activity) and according this fact there are differences in segmental analysis and
physiological characteristics. Reilly — Thomas (1976), Reilly — Doran (1996), Kalapotharokos
et al. (2006), Di Salvo et al. (2007), Cossio-Bolanos et al. (2012) agree with mentioned fact.
Burdukiewicz et al. (2013) examined body composition and segmental analysis in soccer
players (n = 23). They found out that the forwarders were the highest and they had the highest
level of active body tissue development and the most efficient cardiovascular systems.
Defenders had larger body build and midfielders proved a significantly greater percentage of
extracellular mass. The results were mainly influenced by different position which they play
in match and in the training which has individual character now. Bunc — Hrasky — Skalska
(2015) present that the body composition and other functional parameters are predictors of
fitness state and they can reflect imposed training load (its quality and quantity). Their study
was interested in body composition of professional soccer players (n = 45, age = 21.9£3.1
years) in which they examined differences in following parameters: BC (% of body fat
(%BF), fat free mass (FFM), body cell mass (BCM), extracellular mass (ECM), and
ECM/BCM where they found out that particular parameters varied during the year mainly by
training which based on strength and speed. Training influenced FFM and BCM values which
were increased. They also compared values of ECM/BCM parameter in various sports. Mean
values of soccer players were 0.64+0.43, of ice-hockey players: 0.584+0.03, cross country
skiers: 0.67+0.02, biathlonists: 0.68+0.03, tennis players: 0.70+0.04, endurance runners:
0.71+0.03 and swimmers: 0.72+0.05.

Body composition is the indicator of physical fitness which is an inevitable part of
complex functional diagnostics.
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AIM

The aim of the study was to compare selected body composition parameters of elite soccer
players of two Czech highest leagues.

The aim was divided in two tasks:

Task 1 — detect statistical significance in selected body composition parameters between
soccer players of 1% and 2" Czech highest leagues

Task 2 - detect statistical significance in selected body composition parameters between
particular teams

METHODS
The sample consisted of elite soccer players from six teams of 1% (ePojisteni.cz liga) and 2"
(Fortuna narodni liga) Czech highest leagues (n = 102, age = 25.043.3 years). The first league
(ePojisteni.cz liga) was represented by 3 teams (n = 55, age 25.7+8.9 years): FC Hradec
Kralové (n = 20, age = 25.842.2 years), FC Vysoc€ina Jihlava (n = 18, age = 25.9+1.6 years),
FK Jablonec (n = 17, age = 25.543.1 years). The second league (Fortuna narodni liga) was
represented by 3 teams (n = 47, age = 24.24+4.0 years) too: FK Banik Sokolov (n =17, age =
24.842.3 years), SK Dynamo Ceské Bud&jovice (n = 16, age = 25.7+6.0 years) a FK
Pardubice (n = 14, age = 23.9+1.0 years).
The research was realized in January 2017 in the morning hours during preparatory period
(11.2) in Human Movement Laboratory (Charles University, Prague).
We examined changes in following selected body composition parameters:

- extracellular mass and body cell mass ratio (ECM/BCM)

- body fat percentage (%BF)
Selected body composition parameters were examined and diagnosed by multi-frequency
bioimpedance analyser BIA 2000-M (Data Input, Germany).
We used methods of descriptive and inductive statistics for data evaluation.
We used mean (x) and standard deviation (SD) from the point of view of descriptive statistics.
Independent t-test, effect size, One-way ANOVA, Tukey’s HSD post hoc test, Shapiro-Wilk
test, Kruskal-Wallis H test were used from the point of view of inductive statistics.
In the first task, the significant differences between soccer players of 1% (ePojisteni.cz liga)
and 2" (Fortuna narodni liga) Czech highest leagues in ECM/BCM and %BF parameters
were evaluated by independent t-test. Effect size was evaluated by Cohen coefficient — ,,d*.
Interpretation of the coefficient is following: d = 0.20 — low effect, d = 0.50 — medium effect,
d = 0.80 — large effect (Cohen, 1988).
In the second task, the significant differences between particular teams in ECM/BCM
parameter were evaluated by One-way ANOVA and Tukey’s HSD post hoc tests. Significant
differences between particular teams in %BF parameter were evaluated by Kruskal-Wallis H
test because Shapiro-Wilk test rejected normal division of data. Effect size was counted by
coefficient “Eta Squared — n® both in One-way ANOVA and Kruskal-Wallis H tests.
Interpretation of the coefficient is following: n° = 0.01 — low effect, n2 = 0.06 — medium
effect, n” = 0.14 — large effect (Cohen, 1988).
The probability of type | error (alpha) was set at 0.05 in all statistical analyses. Statistical
analysis was realized with software IBM® SPSS® Statistics V19 (Statistical Package for the
Social Sciences).

RESULTS

On the basis of the first task, we evaluate differences in extracellular mass and body cell mass
ratio (ECM/BCM) and also in body fat percentage between soccer players of 1% (ePojisteni.cz
liga) and 2" (Fortuna narodni liga) Czech highest leagues (Table 1). The independent t-test
has shown significant difference in ECM/BCM parameter between soccer players of 1% and
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2" Czech highest leagues (t = - 2.264, p < 0.05, d = 0.51). Statistical analysis did not show
any statistical significance in body fat percentage between soccer players of 1% and 2™ Czech
highest leagues (t = 0.131, p > 0.05, d = 0.03).

Table 1 Statistical analysis (SA) of verification of significant differences of chosen body
composition parameters (ECM/BCM and Body fat) between elite soccer players of 1%

(ePojisteni.cz liga) and 2" (Fortuna narodni liga) Czech highest leagues

. . Fortuna Effect size (ES)
Parameter Ieinj Eatinég)z narodni liga | SA ES ES level
g (n=47) value
X 0.70 0.73 _ * _ :
ECM/BCM sD 0.08 0.07 t=-2.264* | d=0.51 | medium
X 12.29% 12.24% _ _
Body fat sD 165% 179% t=0.131 d=0.03 | small

*statistical significance p < 0.05

On the basis of the second task, we evaluate differences in extracellular mass and body cell
mass ratio (ECM/BCM) and also in body fat percentage (Table 2) between particular teams (n
= 6). One-way ANOVA has shown significant difference between examined teams in
ECM/BCM parameter (Fiso6 = 2.721, n® = 0.12). Subsequently, we detected significant
difference between particular teams by Tukey’s HSD post hoc test in detail. Tukey’s HSD
post hoc test has shown significant difference (Mean Difference = - 0.09197, p < 0.05)
between Team 1 (from 1st league) and Team 6 (from 2st league). Comparison of values
between the rest teams did not show any significant difference (p > 0.05). Statistical analysis
did not show any significant difference in body fat percentage between teams which was
detected by Kruskal-Wallis H test (x*s) = 3.531, 1> = 0.03).

Table 2 Statistical analysis (SA) of verification of significant differences of chosen body
composition parameters (ECM/BCM and Body fat) between particular teams of 1%
(ePojisteni.cz liga) and 2" (Fortuna narodni liga) Czech highest leagues

Effect size
Team | Team | Team | Team | Team | Team ES
Parameter | 5 3 . 5 : SA (E S) —
value | level
ECM/|x 067 [072 [072 [072 [073 [076 |Fpoe =|n° =|mediu
BCM |sD [0.12 [005 |0.05 |0.06 [006 |0.08 |2721* [0.12 |m
Body [x [12.14 [12.33 [12.39 [12.65 |12.34 | 1164 [ =|n" = sl
fat sb|174 |161 168 |165 [208 |156 |3.531 |0.03

*statistical significance p < 0.05

Note: Particular teams are intentionally not marked and ranked like in methodology of the
study. The 1% league is represented by teams 1, 2 and 3 and the 2" league is represented by
teams 4,5 and 6.

DISCUSSION

Statistical analysis of selected body composition indicators has shown that the values of body
fat percentage of elite soccer players of 1% and 2™ Czech leagues were not significant what
was confirmed also in comparison between particular teams (n = 6). The mean value of body
fat percentage of 1% league was 12.29+1.65% and of 2" league was 12.24+1.79%. According
mentioned results, we can state that the value of total body fat of examined elite soccer
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players is about 12%. This indicator is not decisive factor between 1* and 2" Czech highest
leagues. The values were similar to values of professional Argentian soccer players whose
mean value of body fat percentage was 12.1+3.3% (Wittich et al., 1998). Andreoli et al.
(2003) found out that mean values of body fat percentage of three professional Italian soccer
teams were 15.4+3.6%, 15.8+2.7% a 13.9+4.8%.

Statistical analysis in extracellular mass/body cell mass ratio (ECM/BCM) has shown
significant difference in favour of 1% highest league (ECM/BCM = 0.70) in comparison with
2" highest league (ECM/BCM = 0.73). According to results, we can state that the
extracellular mass/body cell mass ratio ECM/BCM can be important factor which indicates
the difference between 1% and 2™ Czech highest leagues. The fact that the physical fitness is
closely connected to ECM/BCM values is confirmed by researches and studies by Warner et
al. (2004), Santos et al. (2014), Mala et al. (2015) etc.

CONCLUSION

The aim of the study was to compare selected body composition parameters (extracellular
mass/body cell mass ratio- ECM/BCM and body fat percentage - %BF) of elite soccer players
of two Czech highest leagues. Statistical analysis has shown significant lower value in
ECM/BCM parameter of soccer players of 1 league in comparison with soccer players of 2™
league. Statistical analysis in body fat percentage parameter did not show any significant
difference between leagues nor between teams. The significant difference in ECM/BCM
parameter was examined between the team of 1% league and the team of 2™ league. The
significant difference in body fat percentage parameter between particular teams was not
detected.
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ANALYSIS OF DYNAMIC EXPLOSIVE STRENGTH OF UPPER EXTREMITIES
OF SELECTED CHILDREN IN SECOND YEAR OF PRIMARY SCHOOL

M.A. JAN PAVLIK
Department of Physical Education and Sports, Faculty of Arts, Matej Bel University in
Banska Bystrica, Slovakia

ABSTRAKT

Téma sa zaoberd analyzou explozivnej dynamickej sily hornych koncatin vybranych deti
Vv Banskej Bystrici, ktory navStevuju druhé triedy zakladnych 8§kol. Testovanie sa
uskutoéiiovalo na atletickom $tadione Stiavnicky. Do testovania sa zapojilo 56 probandov
V dvoch sledovanych suboroch chlapcov (30) adievcat (26). Testovanie sa vykonavalo
z kl'aku v hode plnou loptou o hmotnosti 1kg z poza hlavy na mékkej podlozke. Priemerna
telesna vyska chlapcov bola na tirovni 127,5 cm a dievéat 126,1 cm. Hmotnost’ sa v priemere
pohybovala u chlapcov na hodnote 28,8kg a u dievcat 26,2 kg. Na zaklade noriem Sedlacek,
Lednicky, 2010 hod plnou loptou zo stoja z poza hlavy 2 kg medicinbalom sme porovnavali
nas sledovany subor. Z nameranych hodnot sme zistili, Ze minimalna hodnota u chlapcov bola
zaznamena na hodnote 2,35 m. Maximalna hodnota hodu plnou loptou bola u chlapcov
zaznamena na hodnote 5,33 m. U diev¢at sme zaznamenali minimalnu hodnotu na urovni 2,1
m. Maximalna hodnota bola zaznamenana na hodnote 5,0 m. V priemere dosahovali dievc¢ata
v hode plnou loptou 3,3 m.

Kruacové slova: Explozivna sila, hod plnou loptou, horné koncatiny

ABSTRACT

The theme deals with the analysis of dynamic explosive strength of upper limbs of children
selected in Banska Bystrica, who attended the second grade of primary school. Testing was
carried out at the athletic stadium Stiavnicky. To test was participated 56 subjects in the study
of two group. Group one was boys (30) and group two was girls (26). Testing was performed
from kneeling in throwing full ball weighing 1 kg from behind the head on the soft mat.
Average body height of boys stood at 127.5 cm and 126.1 cm for girls. The weight is
averaged at boys on the value of 28.8 kg and 26.2 kg for girls. The standards Sedlacek, a
refrigerator, a full 2,010 hours of work standing behind the head 2 kg medicine ball we
compared our reference file. From the measured values, we found that the minimum value in
boys was recorded on the value of 2.35 m. The maximum value of a full roll the ball boys was
recorded at the value of 5.33 m. In girls, we recorded a minimum value at the level of 2.1
meters. The maximum value was recorded on the value of 5.0 m. On average, girls achieve
the full roll the ball 3.3 meters.

Key words: Explosive force, full ball throw, arms

INTRODUCTION

Knowledge of the laws of motor development of children and youth to properly regulate and
develop not only physical conditions in the process of physical and sports education, but with
adequate physical activity significantly influence the intellectual, psychological and social
development of the structure of the personality of children and youth. Ontogenesis and growth
can be defined as a progressive and irreversible relative quantitative and qualitative changes
in the body over time. It takes place as a legitimate, quality stage process upward change,
stagnation, regression and decline in the life of an individual (Svancara, 1980).
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In order to precise characteristics of the whole development we are divided into certain
intervals of time in which they accrue identifiable signs of physical and social development.
Universal cutting development can not limit, because the transition from one period to the
slow, steady and significant individual (lacZ et al., 2013).

Laczo et al. (2013) says that one of the most striking characteristics of the 6-11 year old
children are qualitative and quantitative changes in the body's growth and development.
During this period, it can most directly affect the comprehensive development of the child, as
well as in the field of physical, motor and mental improvement.

The period in which the inclusion of the tracking file is divided Perica (2004) for younger
school age and older school age. Cilik et al (2015) reported that the age range younger school
age (6 to 10 to 11 years) characterized as "second childhood". Lower limit (5-7 years) consists
of a period during which there are changes in the comprehensive development.

THE GOAL
The aim of our study was to diagnose and analyze the current level of dynamic explosive
strength of upper extremities students second year of primary school in Banska Bystrica.

THE TASKS

1. The deliberate choice of subjects 2nd class of primary school boys and girls

2. Diagnose explosive dynamic power of the upper limbs by throwing the ball with two hands
full of kneeling from above the head

METHODS

The group consisted of 56 children (30 boys and 26 girls). Average body height of boys stood
at 127.5 cm and 126.1 cm for girls. The weight is averaged at boys on the value of 28.8 kg
and 26.2 kg for girls. It was a deliberate choice of subjects for which teachers are selected
from their knowledge of the pupils and it had to be pupils who achieve the best results for
physical education classes. Testing was performed in June 2016 at the athletic stadium on
Stiavni¢kach in Banska Bystrica. Testing was performed with a full ball of 1 kg. Pupil
kneeling on the mat in front of it (or some other type of soft surface). A rider leans back and
picks up the medicine ball (1 kg) with both hands up over his head and carried Drop the knees
as far as she can. After throwing action proband may fall forward on a cushioned mat that is
before him. Measuring tape was located on the left side hadzajiiceho proband. For evaluation
we used the rating scale according tab. 1 and Table. 2 (Sedlacek, Lednicky, 2010). Modifying
test was used to assess the performance of the table because they can reflect the performance
of the subjects.
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Table 1 Full ball throw 2 kg boys

Chlapci |Nevyhovujuca| Podpriemerna | Priemerna Na-dpri-emerna Vysoka
(roky) vykonnost’ vykonnost’ vykonnost’ vykonnost’ vykonnost’
6 <100 100 - 150 160 -220 230 - 300 > 300
7 <150 150 - 180 190 -270 280 - 350 > 350
8 <150 150-210 220-330 340 - 400 > 400
9 <200 200 - 260 270 -380 390 - 450 > 450
10 <250 250-310 320-430 440 - 550 > 550
11 <300 300 -360 370 -480 490 - 600 > 600
12 <300 300 -390 400 - 540 550-700 > T00
13 <300 300-470 480 - 640 650 - 800 > R00
14 <350 350-530 540-770 780 - 1000 > 1000
15 <350 350-600 610-870 880 - 1100 > 1100
16 <400 400 - 650 660 -920 930 - 1150 >1150
17 <450 450 -700 710-970 980 - 1200 > 1200
18 <450 450-710 720 - 1030 - 1250 > 1250

Table 2 Full ball throw 2 kg girls
Dievéata | Nevyhovujiea| Podpriememnd | Priemernd | Nadpriemerna Vysoka
(roky) vykonnost’ vykonnost vykonnost vykonnost’ vykonnost’
6 <90 90 - 120 130 - 190 200 - 280 =280
7 <100 100 - 130 140 - 220 230 - 300 =300
8 <150 150 - 180 190 - 270 280 - 350 =350
9 <150 150 - 210 2200- 330 340 - 450 > 450
10 <200 200 - 260 270 - 380 390 - 510 =510
11 <200 200 - 290 300 - 430 440 - 550 =550
12 <250 250 - 340 350 - 480 490 - 600 =600
13 <250 250 - 420 430 - 580 590 - 700 =700
14 <250 250 - 430 440- 610 620 - 730 =730
15 <250 250 - 450 460 - 630 640 - 750 =750
16 <300 300 - 470 480 - 670 680 - 850 > 850
17 <300 300 - 490 500 - 700 710 - 900 =900
18 <300 300 - 520 5300- 730 740 - 950 =950

RESULTS AND DISCUSSION

In scoring, we start with the boys. In the 30 subjects we had a second year of primary school

(tab. 3).
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Table 3 The measured values of a full ball throw the boys

The order of proban

1 4.78
2 5.03
3 3.20
4 5.10
5 3.30
6 2.35
7 3.30
8 4.15
9 3.40
10 4.00
11 3.62
12 5.33
13 3.59
14 3.93
15 2.96
16 4.25
17 3.40
18 3.16
19 4.32
20 3.76
21 2.95
22 4.30
23 2.92
24 4.05
25 4.66
26 4.14
27 3.31
28 3.92
29 3.22
30 4.57

The average value measured in the research file imagining 3.83 meters. In our group it was
limited to 14 boys who have achieved above-average values. Maximum value measured in the
study group amounted to 5.33 m and the minimum was recorded at the value of 2.35 m.
According to the available range of 43.3% to achieve high performance. The worst
performance was recorded at average performance. And in 9 boys accounting for 30% of the
monitored file. 8 boys have achieved above-average performance according to the standard.
The second group, we were watching a group of girls at number 26. In this group, we
recorded an average value achieved at the level of 3.3 meters. The minimum value was at 2.1
meters and a maximum value dosiali at 5.0 m (tab. 4).
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Table 4 The measured values of a full ball throw the girls

The order of proban

1 2.50
2 2.93
3 3.67
4 3.30
5 2.95
6 2.66
7 2.10
8 2.50
9 2.35
10 3.75
11 3.10
12 2.80
13 2.90
14 3.10
15 4.78
16 5.03
17 3.20
18 3.30
19 3.50
20 3.30
21 4.15
22 3.40
23 4.00
24 3.93
25 2.96
26 3.77

In girls, we recorded an average performance of 17.8% of girls. With outperforming we
recorded 46.4% of girls. High performance increase of up to 28.5% of girls.

In comparison between boys and girls succeed better guys. Where thrown their average value
was measured distance 3.83 m representing the girls better performance of 0.5 m. Of the total
power that is only 13%. The indicators minimum distance thrown, we recorded higher values
in boys which were improved by 0.25 meters. The maximum value of the throw was recorded
in boys value at 5.33 m and 5.0 m in girls, where we can say that the boys threw 0.33 meters
over the maximum throw. The average performance achieved boys 9 girls were less and only
5. outperformance achieved thus more girls than boys by the number 13 just 8 high
performance recorded in the number of more boys than girls, and that the number of boys and
13 girls only eighth.

CONCLUSION

Our work, we wanted to bring a dynamic analysis of the explosive power of the upper limbs
of children selected second year of primary school. The paper discussed the two groups and
monitored a group of girls and boys group. The standards Sedlacek, a refrigerator, a full 2,010
hours of work standing behind the head 2 kg medicine ball we compared our reference file
that was divided into two groups, but threw only 1 kg of medicine ball while kneeling from
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behind the head. From the measured values, we found that the minimum value in boys was
recorded on the value of 2.35 m. The maximum value of a full roll the ball boys was recorded
at the value of 5.33 m. In girls, we recorded a minimum value at the level of 2.1 meters. The
maximum value was recorded on the value of 5.0 m. On average, girls achieve the full roll the
ball 3.3 meters. We found that the standard hours for a full ball of 1 kg are not fully
satisfactory and will need to adapt to this test.
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PHYSIOLOGICAL RESPONSE TO PROGRESSIVE LOAD IN ICE HOCKEY
PLAYERS

M.A. JOZEF SYKORA
Department of Physical Education and Sports, Faculty of Arts, Matej Bel University in
Banska Bystrica, Slovakia

ABSTRAKT

Ladovy hokej je jeden z najnaro¢nejSich Sportov z hladiska fyziologickych poziadaviek na
ludsky organizmus. S tym suvisi aj potreba vSetkych trénerov neustile monitorovat
trénovanost’ a funkéné parametre hracov. 24 vysokoskolskych hokejistov z Univerzity Mateja
Bela (Vek 23.69 + 1.62 roku, Vyska 180.79 + 5.65 cm, Hmotnost' 81.29 + 5.65 kg)
absolvovali stupnovany test do odmietnutia na bezeckom pase, pri ktorom boli
zaznamenavané SF, hladina krvného laktatu a dosiahnutd vzdialenost. Laktat bol merany
thned’ po dobehnuti a nasledne aj v tretej, Siestej a deviatej minlite po zatazeni. Bazélne
hodnoty krvného laktatu boli 2.18 + 0.91 mmol.l-1, ihned’ po skonceni dosahovali hodnoty
10.24 + 1.81 mmol.l-1, v tretej mintte po zataZeni to bolo 11.70 £ 1.70 mmol.l-1, v Siestej
minute po zatazeni 11.77 £ 1.97 mmol.l-1 a v deviatej minite po zatazeni 10.89 £ 6.40
mmol.I-1. Priemerna vzdialenost’ bola 1123.04 + 141.45 metrov a priemerna SF bola 189.21 +
6.40. Vysledky ukézali slabu linearnu zavislost medzi maximalnou SF a maximéalnou
hladinou krvného laktatu, podobne medzi vzdialenost'ou a krvnym laktatom a rovnako tomu
bolo aj medzi maximalnou SF a vzdialenost'ou. Pri porovnani vysledkov hladiny laktatu a
maximalnej SF neboli zaznamenané signifikantné zmeny |TK| = 1.0457<2.0739 = t22(0.05).
Rovnaké zistenia boli zaznamenané medzi laktatom a vzdialenost'ou |TK| = 1.8435<2.0739 =
t22(0.05) a rovnako medzi maximalnou SF a vzdialenostou [TK| = 1.2416<2.0739 =
t22(0.05). Pre zistovanie vyznamnosti dynamiky krvného laktatu sme pouzili aj t-test pre 2
zavislé premenné a taktieZ sme vypocitali velkost’ ucinku ,.effect size*. Vysledky ukazali
signifikantny narast krvného laktatu v rozmedzi 3 minut po ukonceni zat'azenia potvrdeny aj
vecne (p = 0.0003, r = 0.38). Rovnako tomu bolo aj v rozmedzi 3-6 minlt po zataZeni (p =
0.0031, r = 0.38). Signifikantné zmeny nastali aj medzi Siestou a deviatou minitou, no pri
nizkej vecnej vyznamnosti (p = 0.0218, r = 0.20) moZeme konStatovat, Ze tieto zmeny mohli
byt ovplyvnené moznostami Statistiky a tak tento interval nevyhodnocujeme. Pre lepsi
transfer vysledkov do tréningu 'adového hokeja odporu¢ame porovnat’ nami ziskané vysledky
s vysledkami testov na l'ade.

Kracové slova: Fyziologickd odozva, 'adovy hokej, stupiiované zat'azenie, krvny laktat,
vykon

ABSTRACT

Ice-hockey is one of the most challenging sport when it comes about physiological demands
on human body. This fact is bringing a need for all coaches to monitor players” physical
condition and functional parameters as well. 24 young men who are collegiate ice hockey
players in Matej Bel's University (Age 23.69 + 1.62 years, Height 180.79 + 5.65 cm, Weight
81.29 + 5.65 kg) took gradated running treadmill test, where heart rate, blood-lactate levels
and distance were measured. Blood-lactate levels were measured immediately after finishing
test and then at 3rd, 6th and 9th minute after test. Basal lactate was 2.18 + 0.91 mmol/L,
immediately after test it was 10.24 + 1.81 mmol/L, at 3rd minute after test 11.70 £ 1.70
mmol/L, at 6th minute 11.77 = 1.97 mmol/L and at 9th minute 10.89 + 6.40 mmol/L. Distance
was 1123.04 + 141.45 metres and heart rate values were 189.21 + 6.40. Results showed week
linear relation between maximal heart rate and maximal blood-lactate achieved, similar
between achieved distance and maximal blood-lactate and between maximal heart rate and
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distance as well. In a comparison of maximal blood-lactate and maximal heart rate we found
no statistical significance [TK| = 1.0457<2.0739 = t,,(0.05). Same results were found between
maximal blood-lactate and distance |[TK| = 1.8435<2.0739 = t,,(0.05) and also between
maximal heart rate and distance parameter |TK| = 1.2416<2.0739 = t,,(0.05). For blood-
lactate levels also t-test for 2 sample means was used and effect size coefficient was
calculated as well. Results showed significant difference between blood-lactate values
immediately after gradated running treadmill test and 3 minutes after test (p = 0.0003, r =
0.38). Same results were recorded in values immediately after test and 6 minutes after test (p
=0.0031, r = 0.38). We found significant difference between immediate and 9 minutes after
test but small effect size and it shows that results might be affected by statistical possibilities
and same result was shown between 6 minutes and 9 minutes after test (p = 0.0218, r = 0.20).

Key words: physiological response, ice hockey, progressive load, blood lactate, performance

INTRODUCTION

Ice-hockey is one of the most challenging sport when it comes about physiological demands
on human body. This fact is bringing a need for all coaches to monitor players” physical
condition and functional parameters as well. In a matter of physiological variables there are
many ways how to diagnose physical parameters. We can diagnose respiration for obtaining
VO, max. values, capilary blood for finding out blood-lactate levels or glucose levels. We can
also track the heart beat for maximal heart rate.

Duvac et al. (2010) recommend to use monitoring of heart rate during training to improve
training intensity. With all those we can train on a individual basis and we can easier set
a training zones for each player. As a result of that, high level performance can be achieved.
There are several studies which tested physiological parameters in ice-hockey players, their
responses in a specific or nonspecific conditions.

Montgomery (2006) recorded a development of physiological parameters throughout the
years from 1917-2003. The average VO, max. in elite ice-hockey players increased from
54.6-59.2 ml.kg.min™. The importance of VO, max. value was one of the factors in Roczniok
et al. (2016) who monitored criteria for selection of elite ice-hockey teams with interesting
fact, that only players with VO, max. higher than 51.75 + 2.99 ml.kg.min™ were picked in
drafts. Stanula et al. (2014) found out, that players with higher VO, max. are recovering 34%
faster during high-intensity intermittent load.

The specificity of conditions in ice-hockey brought a lot of polemizing about validity and
reliability on off ice testing. Leone et al. (2007) tested elite hockey players with multistage
shuttle skate test with predicting VO, max. with 92% success compared to monitored values.
VO, max. Koep et al. (2008) compared metabolic demands of running and skating treadmill
with results, that running treadmill is evocating higher metabolic response than skating
treadmill.

Another physiological variable for diagnostics physiological response is blood-lactate level.
Laczo (2011) is demonstrating average blood-lactate levels in elite ice-hockey players during
match between 5-9 mmol.I"". Noonan et al. (2010) were also tracking blood-lactate levels
during match between 4.4-13.7 mmol.I" with average value about 8.15 mmol.I" Knowing
these parameters and how every player responds to load can highly improve their overall
training efficiency and improve their performance as well. Bossone et al. (2004) showed, that
ice-hockey players who are individually trained achieved significant higher performance in
bicycle ergometer than those who were trained without knowing their cardiovascular
response. Lau et al. (2001) compared lactate response after active and passive recovery after
repeated work bouts in elite ice-hockey players. Although they didn’t find significant
difference between active and passive recovery, they showed that we can use blood-lactate
levels for diagnose this phenomenon.
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AIM
The aim of study was to find out physiological response to progressive load in ice hockey
players and comparing physiological response with achieved performance.

METHODS

Our intentionally choosed sample consisted of 24 young men who are collegiate ice hockey
players in Matej Bel’s University (Age 23.69 £+ 1.62 years, Height 180.79 + 5.65 cm, Weight
81.29 + 5.65 kg). The measurements took a part during november 2016 in Department of
Physical Education and Sports” diagnostic laboratory, when the capillary blood was taken in
arest state and polar team pro sensor was placed around players’ chest. Polar Team Pro
sensor working on high frequency 10 Hz GPS, 200 Hz motion sensor and heart rate
technology with one second data recording in a single device. All data are broadcasted live
via Bluetooth Smart technology to the device with a 200 metres range outside or indoors.
After that, players participated in a gradated test on running treadmill. The objective of test
consisted of running until exhaustion with increasing speed every 100 metres about 1 km.h™,
Starting speed was 10 km.h™. Test finished when players couldn’t continue anymore. The
capillary blood lactate was obtained immediately after finishing test, then every 3 minutes in
third, sixth and ninth minute after test. Obtained blood was moved and evaulated by Biosen
C-line device, where the blood lactate levels were measured. Biosen C-line is analyzer that
uses special chip sensor technology to deliver fast measurements with a high degree of
accuracy at a low cost per test. Biosen can test blood, plasma or serum to provide glucose and
lactate values with excellent precision (CV < 1.5 %). Measuring range of lactate is 0.5-40
mmol/L and it can be easy conected to computer or printer. Biosen can store up to 1000
results. In this study we used relation and casual analyse. We also used synthesis, induction
and deduction for elicit the ends and conclusions utilizable for sport’s use. During executing
and obtaining results we used quantitative methods, mostly percentage, central tendency
methods such as (aritmetic mean), rate of variance and standard deviation. For supporting
reliability and credibility of our research we lean against statistical significance tests and
logical opinion. P — value and correlation coefficients we were exploring via Microsoft Office
Excel 2016 software. The SPSS software was used as well, even effect size was calculated.

RESULTS

Results of research are presented in Tables and Figures due to better interpretation. Achieved
data from running treadmill test and blood lactate taking are showed in Appendix B.

Basal blood-lactate values in players were between 0.64-3.97 mmol/L and naturally
immediately after gradated running treadmill test blood-lactate levels increased. Values were
between 6.2-13.09 mmol/L. 3 minutes after test blood-lactate levels still increased in 20
players between 7.56-14.62 mmol/L, although 4 players achieved smaller values.
Surprisingly, 6 minutes after finished test we monitored decreasing in blood-lactate values in
11 players from 24. Achieved blood-lactate moved between 6.51-14.79 mmol/L. Finally 9
minutes after test, we tracked decreasing of blood-lactate levels in 20 players. Values were
between 5.78-14-74 mmol/L. Distance achieved oscilated between 759-1365 metres and
maximal heart rate between 178-205 beats per minute. For better inerpretation you can see
results in Table 1.
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Table 1 Blood-lactate, maximal distance and maximal heart rate of hockey players

Basal L actate Lactgte Lactgte Lactgte Distance Maximal
lactate  after test Sty Il Sl (metres) T
after test after test after test rate
Average 2.18 10.24 11.70 11.77 10.89 1123.04 189.21
Standard | o 1.81 1.7 1.91 2.28 141.45 6.40
deviation
2.18+ 10.24 + 11.70 £ 11.77 £ 10.89 + 1123.04 + 189.91 +
Total 0.91 181 1.70 1.97 6.40 141.45 6.40
mmol/L mmol/L mmol/L mmol/L mmol/L metres '

In Table 1 you can see the average values of blood-lactate levels before test, immediately
after test and in 3rd, 6th and 9th minute after test was taken. You can also see average
distance achieved and maximal heart rate achieved by players.

For statistical significance we examined also if there is a correlation between maximal blood-
lactate values of players, maximal heart rates and maximal distances in ice hockey players.
We used Pearson correlation coeficient. Results are presented in Table 2.

Table 2 Pearson correlation matrix of distance, heart rate and blood-lactate

Maximal
Heart Distance
rate

Maximal
lactate

Maximal 1
lactate
Maximal

Heart 0.2176 1
rate

0.3658  0.2559 1

Table 2 showed week linear relation between maximal heart rate and maximal blood-lactate
achieved, similar between achieved distance and maximal blood-lactate and between maximal
heart rate and distance as well. In a regard of this finding we tested if there is any significance
in these relations by testing Ho hypotheses between all possibilities as linear independent. In
a comparison of maximal blood-lactate and maximal heart rate we found no statistical
significance |TK| = 1.0457<2.0739 = t,(0.05). Same results were found between maximal
blood-lactate and distance |TK| = 1.8435<2.0739 = t5,(0.05) and also between maximal heart
rate and distance parameter |TK| = 1.2416<2.0739 = t,,(0.05).

Last thing we were examining was statistical significance of blood-lactate levels immediately
after gradated running treadmill test, compared to 3 minutes after test values, 6 minutes after
test values and 9 minutes after test values and also between 6th and 9th minute. We tested Hy
hypothesis, that there is no difference between values against both side Hi hypothesis that
there is higher or lower difference between values. We used t-test for two sample for means.
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For support significance we counted also effect size coeficient. Results are presented in Table
3.

Table 3 t-test and effect size of blood-lactate values

Immediate Immediate Immediate 6 min vs

VvS. 3 min VS. 6 min vS. 9 min 9 min

after after after after

0.0003 0.0031 0.0033 0.0218
0.38 0.38 0.16 0.20

Table 3 is showing that there is significant difference between blood-lactate values
immediately after gradated running treadmill test and 3 minutes after test (p = 0.0003, r =
0.38). Same results was recorded in values immediately after test and 6 minutes after test (p =
0.0031, r = 0.38). We found significant difference between immediate and 9 minutes after test
but small effect size and it shows that results might be affected by statistical possibilities and
same result was shown between 6 minutes and 9 minutes after test (p = 0.0218, r = 0.20).

DISCUSSION AND CONCLUSION

Our research showed that in gradated running treadmill test there is no significant correlation
between maximal blood-lactate, distance and maximal heart rate. We recorded significant
differences with moderate effect sizes in lactate changes between intervals immediate after
finishing test and 3 minutes after test (p = 0.0003, r = 0.38) and also between immediate after
test and 6 minutes after test interval (p = 0.0031, r = 0.38) where blood-lactate values got
increasing trend which correspond with Beson et al. (2013) and Durocher et al. (2010).
However, several authors are pointing on presenting results carefully, cause they found out
differences between off and on ice test and physiological responses in ice-hockey players
from youth to elite males (Bracko et al. 2009; Durocher et al. 2010; Leiter et al. 2015). For
improving blood-lactate response many authors suggests to increase aerobic training during
pre season and mostly improving VO, max. parameter for faster recovery (Durocher et al.,
2008; Laczo, 2011; Stanula et al. 2014; Leiter et al. 2015) and others.
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APPENDIX B Running treadmill test and Blood lactate datas

Table 4 Observed data from blood lactate taking and treadmill test

Pre-test Post-test 3 min after | 6 min after | 9 min after .
Max. [Max. distance
Respondent lactate lactate test lactate | testlactate | test lactate Heart rata (metres)
+| (mmol/L) ~| (mmol/L)~ (mmol/L) ~| (mmol/L~| (mmol/L ~ - -

n6 0,64 8,93 11,58 12,44 10,83 192 1069
nll 0,96 13,09 14,62 12,96 14,74 194 1310
nl9 1,02 11,28 13,03 9,18 12,42 196 1169
nl6 1,22 9,85 10,1 10,56 9,32 183 1257
n8 1,26 10,65 12,19 10,45 11,78 185 1050
nl 1,34 10,73 13,29 13,61 12,83 189 1024
n2 1,56 8,75 11,45 11,72 10,04 178 1006
n3 1,68 11,07 12,42 11,69 11,55 187 1195
n20 1,8 9,72 8,64 10,91 5,78 200 1150
n4 1,95 7,4 12,97 13,39 12,34 199 1286
nl2 1,96 11,62 13,25 13,04 12,24 188 1249
nl4 2,04 11,95 12,56 12,04 10,75 191 940
n23 2,18 8,3 10,61 9,57 7,77 194 1365
n5 2,29 6,2 7,56 6,51 6,3 188 847
nl3 2,34 11,73 11,59 14,79 13,9 205 1102
n18 2,44 8,24 9,12 13,96 10,97 184 1170
n9 2,61 8,9 12,22 12,28 11,94 188 1124
nl0 2,7 8,54 12,25 12,59 12,39 183 1213
n21 2,84 11,27 10,34 9,19 9,17 184 759
n7 2,95 10,9 13,25 11,96 12,96 185 1058
n22 3,24 13,06 10,42 9,97 8,4 185 1117
n24 3,38 10,05 12,28 12,92 11,29 193 1129
nl7 3,9 10,74 11,36 12,86 8,81 183 1148
n15 3,97 12,85 13,69 13,84 12,74 187 1216
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THE LEVEL OF GENERAL PHYSICAL PERFORMANCE OF 5-6 YEARS OLD
CHILDREN IN ATHLETICS AND TENNIS PREPARATION

M.A. TOMAS WILLWEBER
Department of Physical Education and Sport, Faculty of Arts, Matej Bel University,
Banska Bystrica, Slovak republic

ABSTRAKT

V prispevku prezentujeme vysledky vSeobecnej pohybovej vykonnosti deti v predskolskom a
v mladSom $kolskom veku sréznou Sportovou Specializaciou. Subor deti z atletickej
pripravky tvorilo 29 probandov (15 chlapcov 14 dievc¢at), stibor deti z tenisovej pripravky
predstavoval 30 probandov (15 chlapcov a 15 dievcat). Vsetky ziskané vysledky merani sme
navzajom porovnali avyhodnotili matematicko-statistickymi metédami, pouzili sme
parametricky t-test pre nezavislé vybery. Mozeme konstatovat’, ze v subore deti z atletickej
pripravky sme zaznamenali vySSie priemerné hodnoty V teste skok do dialky z miesta, hod
loptou sponad hlavy z kl'aku a vo vytrvalostnom ¢lnkovom behu. V teste skok do dialky
Z miesta sme zaznamenali Statisticky vyznamny rozdiel na 5 % hladine vyznamnosti. Subor
deti z tenisovej pripravky dosiahol priaznivejSie priemerné vysledky Vv teste vertikalny skok
s obratom a v teste ¢Inkovy beh 4 x 10 m, nie v8ak Statisticky vyznamné.

Kruacové slova: atleticka pripravka, tenisova pripravka, 5 — 6 ro¢né deti, vSeobecna pohybova
vykonnost’

ABSTRACT

The paper presents the results of general physical performance of children in the preschool
and early school years with various sports specialization. A set of children's athletic
preparation consisted of 29 probands (15 boys and 14 girls), children set of tennis preparation
consisted 30 probands (15 boys and 15 girls). All the results of measurements, we mutually
compared and evaluated by statistical methods, we used parametric T- test for independent
samples. We can say that in a set of children's athletic preparation we have seen above
average in the test standing long jump, two-handed ball throwing for distance from a kneeling
position and in endurance shuttle run. In the test standing long jump we saw a statistically
significant difference at the 5 % significance level. Children set of tennis preparation average
achieved favorable results in rotational jump test and in the shuttle run test 4 x 10 m, but not
statistically significant.

Key words: athletics preparation, tennis preparation, 5 — 6 years old children, general
physical performance

INTRODUCTION

The physical activity is one of the most basic biological human need. Today, it is very
specific problem because society-wide changes markedly influence all human- being spheres
and thee changes also negatively influence development of the motor skills. The lack of
physical activities becomes the main and current problem in youth hood and it is already the
problem of the school children. If the physical education leads the human organism to general
and positive development we will have to be aware of all factors which influence this fact and
reality. We have to motivate children to do physical activity and behave properly on physical
changes which are connected with human evolution. We should not burden or strain their
organisms but we have to choose the right methods and processes.

Studentskd vedeckd aktivita 2017 45



Cillik (2004) presents that the physical activity is one of the main basic stimulators of child’s
development on condition that the physical activity is not excessive. The children should
create positive relationship to the physical activity and sport in general because thanks to
physical activities they consolidate their health and create healthy lifestyle which is inevitable
for the right functioning of the human organism.

The athletics for children (kids’ athletics) provides the wide range and space to develop
coordination skills which are very significant for development of basic functions of human
motion. The basic motor activities in athletics are element physical activities as run, jumps
and throws with their combinations. The athletics is inevitable part of development of basic
motor skills. The motions and locomotion in general is different in preschool and school age
children. That is why it is inevitable to use various combinations of athletic exercises and
games. The athletics uses specific training methods which enable to get and have a sense for
the right performance (Dolezajova — Kostial — Lednicky, 2009).

The athletics for children (Kids' Athletics) is famous mainly under the title IAAF Kids'
Athletics. It is a project which was created thanks to the support of IAAF in 1990s. The
athletics gains the attractivity mainly by innovative methods which are used in training. The
kid’s athletics uses non-traditional and very interesting equipment and tools which children
can try and they can discover the various athletics’ disciplines which are playful and
entertaining (Svachova, 2012).

The aim of the athletic courses is to impact and effect on general physical and mental
development of child’s personality, create the habit of moral behaviour, create the habit to
train regularly, support the healthy development of the organism, gain the basic hygiene
habits, gain healthy eating habits (Cillik, 2004). The sports preparation has general character
and it focused on development of motor skills mainly the speed and skilfulness with the use of
athletic tool for children.

Zhan¢l — Lehnert (2007) indicate that the game in tennis is characterized by repeated, short-
term and vigorous physical activities, with intermittent intervals of rest between gaming
exchange and when changing pages. Schonborn (2008) notes that the locomotion performed
well in tennis before and after shot (eg. Different types of running with the change of
direction transitions of the movement to a halt, quick start galloping aside ...)

This study is part of grant project research VEGA Ministry of Education no. 1/0571/16
Training influence on motor skills, physical and functional development of 5-6 -year-old
children.

AIM

The aim of the research is to determine and compare the level of general physical
performance in children aged 5 — 6 years who participate in athletics and tennis preparations.
TASKS

T1: Create the samples which will consist of children who attend the athletics
preparation and tennis preparation.

T2: Realize the measurements of somatic parameters and measurements to detect current
level of the general physical performance of children

T3: Work out and evaluate results, the values of samples measurements and among
themselves and evaluate them by statistical methods.
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METHODS

The early school age children (at the early childhood age) and preschool children participated
in the research who attended the course focused on athletics and tennis preparation. The
samples accounted for 29 children in athletic preparation (15 boys and 14 girls) and
30 children in the tennis preparation (15 boys and 15 girls). The average age at the date of
decimal measurements in athletes accounted for 5.8 + 0.51 years, with tennis players
accounted for 5.71 + 0.64 years. Testing to determine the level of physical development and
overall physical performance in athletes was conducted October 25, 2016 and on October 27,
2016 tennis players.

In both sets we looked at markers of age, physical development (body height, body weight
and body mass index). To determine the general level of motor abilities in children from
samples athletics and tennis preparations we used selected tests:

1. Rotational jump test — (Junger, 2000)

2. Standing long jump — (Cillik et al., 2014)

3. Two-handed ball throwing for distance from a kneeling position — (Simonek, 2015)
4. Shuttle run 4 x 10 meters — (Brown, 2001)

5. Endurance shuttle run — (Moravec et al., 2002)

Test two-handed ball throwing for distance from a kneeling position, was modified using
volleyballs, according Simonek (2015). Shuttle run 4 x 10 m Brown (2001) recommends that
in diagnosing talent selection in that age group.

We used following basic statistical characteristics to detect changes in performance and to
detect the level of development of general physical abilities in samples: maximum, minimum,
mean and standard deviation. We used parametric T- test for independent samples to detect
statistical significance of the level of development of general physical performance and
physical abilities. We interpreted results by methods of logical analysis and synthesis.

RESULTS

In both samples we were established somatic values of parameters such as body height, body
weight and BMI (tab. 1). In the sample of children attending athletic preparation, we
monitored an average body height of 117.2 cm. We monitored an average body weight of
19.82 kg. Body mass index value amounted to 14.43. In the sample of children attending
tennis preparation, we monitored an average body height of 118.7 cm. We monitored an
average body weight of 20.35 kg. BMI value amounted to 14.51. From the measured values it
shows that the set of children attending the tennis product was on average higher by 1.5 cm,
an average of 0.53 kilograms heavier and had higher BMI by 0.08. Arithmetic mean and
variability values indicate a relatively high degree of homogeneity in intersexual monitored.
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Table 1 Characteristic indicators of age, somatic parameters in a set of children's athletics and

tennis preparations

Decimal Body Body BMI
age height weight [i]

[years] [cm] [ka]
| Mean 58 117.2 19.82 | 14.43
pgg‘;f;fgn SD | 051 485 746 | 257
(=29) | Xma| 659 1235 2465 | 16.12
Xonin 512 116.5 17.34 | 13.68
~ [ Mean| 5.71 118.7 2035 | 14.51
prgpea”r';a‘;?on SD 0.64 5.84 6.48 3.24
(1=30) | Xme | 668 124 23.72 | 16.31
Xnin 5.23 1175 1844 | 14.46

To determine the levels of general physical performance was observed when monitored
samples that attending athletic and tennis formulation used selected tests of fitness and skills

test to detect movement coordination (tab. 2).

Table 2 General physical performance in the monitored samples

RJT SLJ BTK |4x10m| ESR
[°] [cm] [cm] [s] [n]
ATHLETICS
Mean| 237.86 | 111.45 | 339.31 15.24 15.52
SD| 49.44 | 21.05 76.11 1.61 6.09
Xmax| 315 145 460 19.3 34
Xminl 135 67 220 13.5 7
TENNIS
Mean | 251.46 | 101.32 | 312.45 14.96 14.24
SD| 51.23 | 20.65 86.32 1.32 5.98
Xmax| 330 136 395 17.3 28
Xmin| 150 53 186 13.1 10
MEAN 13.6 10.13 26.86 0.28 1.28
CHANGE 572% 1 9.09% | 7.92% | 1.84% | 8.25%
p-value 0.325 | 0.036* | 0.156 0.238 0.098
Legend: RJT — Rotational jump test SLJ — Standing long jump

BTK — Two-handed ball throwing for 4 x 10 m — Shuttle run 4 x 10

distance from a kneeling position meters
ESR — Endurance shuttle run * — statistic significance in the
level p <0.05

We registered difference between children from athletics preparation and children from tennis
preparation in rotational jump test which focused on the coordination level. Children from
athletics preparation achieved mean jump rotation 237.86° and children from tennis
preparation achieved mean jump rotation 251.46° what represents difference of 13.6°
(5.72 %). By independent T- test we found out that the difference between measured values is
not significant from the statistical point of view. According to this fact we cannot state that
children from athletics preparation are better than children from tennis preparation in stated
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category but in spite of mentioned results we measured better mean values in children from
tennis preparation.

We registered difference between children from athletics preparation and children from tennis
preparation in standing long jump test which focused on the explosive leg muscle strength of
lower limbs. Children from athletics preparation achieved mean 111.45 cm and children from
tennis preparation achieved mean 101.32 cm what represents difference of 10.13 cm (9.09 %).
By independent T- test we found out that the difference between measured values is
significant from the statistical point of view. According to this fact we cannot state that
children from athletics preparation are better than children from tennis preparation in stated
category. This result is probably due to the versatility of athletic training, dominated by
various kinds of hop, skipping and jumping exercises simple.

We registered difference between children from athletics preparation and children from tennis
preparation in two-handed ball throwing for distance from a kneeling position test which
focused on upper body strength and upper limbs. Children from athletics preparation achieved
mean 339.31 cm and children from tennis preparation achieved mean 312.45 cm what
represents difference of 26.86 cm (7.92 %). By independent T- test we found out that the
difference between measured values is not significant from the statistical point of view.
According to this fact we cannot state that children from athletics preparation are better than
children from tennis preparation in stated category but in spite of mentioned results we
measured better mean values in children from athletics preparation.

We registered difference between children from athletics preparation and children from tennis
preparation in shuttle run 4 x 10 meters test which focused on running speed that changes
direction. Children from athletics preparation achieved mean 15.24 s and children from tennis
preparation achieved mean 14.96 s what represents difference of 0.28 s (1.48 %). By
independent T- test we found out that the difference between measured values is not
significant from the statistical point of view. According to this fact we cannot state that
children from athletics preparation are better than children from tennis preparation in stated
category but in spite of mentioned results we measured better mean values in children from
tennis preparation.

We registered difference between children from athletics preparation and children from tennis
preparation in endurance shuttle run test which focused on running endurance. Children from
athletics preparation achieved mean 15.52 run sections and children from tennis preparation
achieved mean 14.24 run sections what represents difference of 1.28 sections (8.25 %).
By independent T- test we found out that the difference between measured values is not
significant from the statistical point of view. According to this fact we cannot state that
children from athletics preparation are better than children from tennis preparation in stated
category but in spite of mentioned results we measured better mean values in children from
athletics preparation. In all the tests conducted we not found substantive significance.

CONCLUSION

In this article we have found and compared the level of general physical performance in
children aged 5 — 6 years who are at the beginning of sports training and participate in athletic
preparation and tennis preparation. Arithmetic mean and variability of somatic parameters
values indicate a relatively high degree of homogeneity in the study group. The analysis of the
results we can say that a set of children's athletics preparation reached above average in the
test two-handed ball throwing for distance from a kneeling position and in endurance shuttle
run. In the standing long jump test reached children in athletics preparation favorable results,
in comparison with a set of children's tennis preparation when we recorded favorable
performance of 10.13 centimeters (9.09 %). The differences could be due to a more
comprehensive focus in athletic sports training preparations in the age group compared with
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tennis preparation. The results are statistically confirmed by us, so we can say that children
attending athletic preparation are performing better, compared to children in the tennis
preparation in that age group. In other tests, although we noticed differences in mean between
a set of children’s athletic preparation and a set of children's tennis preparation, but not
statistically and substantively significant. Children set of tennis preparation average achieved
favorable results in rotational jump test and in shuttle run test 4 x 10 m, but not statistically
significant.
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AKTUALNY FUNKCNY STAV VYSOKOSKOLSKYCH STUDENTIEK
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ABSTRAKT
Ciel'om $tadie bolo vyhodnotit’ funkény stav vysokoskolskych Studentiek Univerzity Mateja
Bela v Banskej Bystrici. Vyskumny subor tvorili Studentky (n = 85; vek = 21,9+0,2 roka;
telesnd vyska = 166,9+2,8 cm; telesnd hmotnost’ = 64,1+2,7 kg, BMI = 23,0+1,8) denné¢ho
Stadia réznych Studijnych kombinacii a réznych fakalt Univerzity Mateja Bela v Banskej
Bystrici. Urovent funkéného stavu vysokoskolskych S$tudentiek bola diagnostikovana
Ruffierovou funkénou skuskou. Analyzou vysledkov bol zisteny slaby funkcény stav suboru
S hodnotou 13,7+3,9. Jedna Studentka dosiahla vyborny funkény stav (IR = - 0,3), jedna
Studentka dosiahla dobry funkény stav (IR = 4.,5). Priemerny funkény stav dosiahlo 27
Studentiek s hodnotou IR= 10,0+1,4. Slaby funkcny stav s hodnotou 13,8+0,9 dosiahlo 25
Studentiek. Vel'mi slaby funkény stav s hodnotou IR= 17,6+1,8 dosiahlo 31 Studentiek.

Kruacové slova: Ruffierova funkéna skuska, pulzova frekvencia, telesna zdatnost'.

ABSTRACT

The purpose of this article is to analyze physical conditioning of college students at Matej Bel
University in Banska Bystrica. The experimental group consisted of female students (n = 85,
age = 21.940.2 years; height =166.9+2.8cm; weight = 64.1£2.7kg, BMI = 23.0£1.8) in
multiple academic degree programs at Matej Bel University. The level of physical
conditioning of university female students was surveyed through the use of Ruffier test. With
the index results from Ruffier test, authors determined that the students could reach the poor
level of physical conditioning. In the test students accomplished arithmetical mean 13.7£3.9.
One student achieved excellent physical conditioning (IR = -0.3), one student achieved a good
physical conditioning (IR = 4.5). The average physical conditioning was achieved by 27
students (IR = 10.0+1.4). Poor physical conditioning was achieved by 25 students (IR =
13.8+0.9). Very poor physical conditioning was achieved by 31 students (IR = 17.6£1.8).

Key words: Ruffier test, heart rate, physical fitness.

UvOD

Zdravie by malo byt najvy$Sou spolocenskou hodnotou, ale mdzeme konStatovat, Ze
zdravotny stav obyvatel'stva, a teda aj telesna zdatnost’ nie je optimalna. Mnohé vyskumy
poukazuji na zhorSujtci stav mladeze a deti (Jancokova et al., 2002). V stcasnosti trpime
mnohymi zavislostami na jedle a poruchami metabolizmu. Pre mnohych l'udi pojem kvalita
zivota znamena robit’ si vSetko to, o sa im zapaci, pricom si neuvedomuju, ze tym dosahuju
pravy opak (Kereste§S et al., 2011). Prejavom zdravého zivotného Stylu je byt schopny
vedome sa rozhodnut’ pre zdravé moznosti, ako st zdravd strava, optimalne prijimanie
tekutin, dostatok spanku, rovnomerné rozloZenie povinnosti a zabavy, strednd miera
zatazenia, malo stresu a frustracie, dostatok pohybu, pravidelnd relaxicia, udrZiavanie
optimalnej telesnej hmotnosti a d’alSie charakteristiky (Kyselovicova et al., 2015).

Je zname, ze fyzickd aktivita znizuje riziko Umrtnosti, jej zlozky (intenzita, dizka
trvania,frekvencia) ovplyviiuji organizmus v oblasti prevencie srdcovych ochoreni, vysokého
krvného tlaku, obezity, diabetes a d’alSich chronickych chorob (Deak et al., 2014).

Lenkova (2006) uvadza, ze charakteristickym a sucasne aj najznamejSim prejavom adaptacie
srdcovo — cievneho systému je znizenie frekvencie Cinnosti srdca (az na troven 60 — 40
pulzov za minttu) a to tak v pokoji, ako aj pri telesnom zat’azeni. Jednym z mechanizmov,
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ktory podmieniuje znizenie pulzovej frekvencie a sucasne zlepSenie ekonomiky srdcovej
¢innosti je zvysenie systolického objemu, teda mnozstva krvi, ktoré sa dostane do obehu pri
jednom st’ahu srdcového svalu.

Podl'a Komadela (2005) sa funkéné skusky vyuzivaji pri orientanom vysetrovani
netrénovanych osob, rekonvalescentov, u chronicky chorych, starych a podobne. Reakcia
zmien sa sleduje podl'a zmien srdcovej Cinnosti a zmeny krvného tlaku po vykonanom
zat'azeni, ¢ize v priebehu zotavovania. Existuje mnoho batérii motorickych testov, pre ktoré
sa vypracovali orientacné hodnoty vykonov vzhladom na vek, pohlavie, Giroven a tempo
rozvoja. V laboratornych podmienkach sa pouzivaju aj zat'azové testy, ako je napriklad step —
test, Ruffierova funkcénd skuska, bicyklovy ergometer, pri ktorych sa zistuje reakcia
organizmu na presne urcené pohybové zat'azenie (Bartik — Adam¢ak — Rozim, 2004). Podl'a
Studie Zanevsky et al. (2016) je Ruffierovd funkcna skuska pouzivana na vyhodnotenie
adaptacie srdca na pohybovu ¢innost’ a je ur¢end najmai pre dospelych.

Tudor et al. (2011) vo svojej Stadii uvadzaji, ze pri testovani Studentov Univerzity v
Bukuresti, 37 % sledovanych Studentov a 50 % Studentiek dosiahlo v Ruffierovej funkcnej
skuSke vel'mi slaby funkény stav. Iba 4 Studentky (3 %) dosiahli dobry funkény stav a 11 (9
%) Studentiek dosiahlo priemerné vysledky. 46 (39 %) Studentiek dosiahlo slaby funk¢ny stav
a Ruffierov index 59 Studentiek (49 %) mal hodnotu vyssiu ako 15, ¢o znamena4, Ze Studentky
sa nachadzaji vo vel'mi slabej telesnej zdatnosti.

Kondiakov (2015) porovnaval pdsobenie zvysenej fyzickej aktivity 18-19 ro¢nych studentiek
(n = 20), ktoré na zaciatku dosiahli v Ruffierovej funkcnej skiiske hodnotenie velmi slaba
telesna zdatnost’ (15,13£1,21). Po pedagogickom experimente, ktory predstavoval 132 h
zamernej fyzickej aktivity pocas 10 mesiacov, Studentky dosiahli v diagnostike pouzitim
Ruffierovej funkénej skusky priemernu telesna zdatnost’ (11,0+1,9).

CIEDL
Ciel'om $tudie je vyhodnotenie aktudlneho funkéného stavu vysokoskolskych Studentiek
Univerzity Mateja Bela v Banskej Bystrici.

METODIKA

Vyskumny subor tvorili vysokoskolské studentky (n = 85, vek = 21,9+0,2 roka; telesnd vyska
= 166,9+2,8 cm; telesna hmotnost = 64,1+2,7 kg, BMI = 23,0+£1,8) I. a Il. stupna
vysokoskolského $tadia roznych Studijnych programov a Studijnych odborov na fakultach
Univerzity Mateja Bela v Banskej Bystrici v akademickom roku 2016/2017. Studentky
Studijnych programov a Studijnych odborov telesnej vychovy a trénerstva sme do vyskumu
nezaradili. Diagnostika funkéného stavu vysokoSkolskych Studentiek prebiehala v prvom
tyzdni letného semestra akademického roka 2016/2017 od 7.2. az 10.2.2017. Diagnostika bola
realizovand v priestoroch Diagnostického laboratoria Katedry telesnej vychovy a Sportu,
Filozofickej fakulty, Univerzity Mateja Bela v Banskej Bystrici. Namerané hodnoty boli
zaznamenavané do protokolov, ktoré boli naslednej vyhodnotené. Funkény stav Studentiek
sme zistovali Ruffierovou funkénou skuskou prostrednictvom zariadenia Nonin (wristOx,' ™,
model 3150). Vychodiskova pulzova frekvencia sa merala v sede pred zatazenim (SF1), d’alej
po vykonani 30 drepov (SF2) a posledny udaj pulzovej frekvencie (SF3) bol odmerany 1
minutu po zatazeni. Zistené hodnoty pulzovej frekvencie boli dosadené do vzorca a vypocitali
sme vysledok indexu, ktory bol povazovany za kritérium funkéného stavu:

IR= (SF1 + SF2 + SF3) - 200
10
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Funkény stav sme hodnotili na zaklade ziskaného indexu pomocou pétstupniovej skaly
(Olsak, 1997):

IR=do 3,0 vyborny funkény stav
31-70 dobry funkény stav
7,1-12,0 priemerny funkény stav
12,1 -15,0 slaby funk¢ny stav

Nad 15 vel'mi slaby funkény stav

Taktiez sme vyuzili metddu ankety, ktora sluzila ako doplnujica informacia k diagnostike
funk¢ného stavu, kedy sme sa Studentiek pytali, ako sa v deni testovania citia. Mali na vyber
pat’ moznosti:

a) som vel’'mi unavena

b) som unavena

C) normalne

d) citim sa sviezo

e) citim sa uplne sviezo

V prezentovanej Studii sme v rdmci opisnych charakteristik deskriptivne;j Statistiky pouzili z
mier polohy aritmeticky priemer (x) a z mier variability smerodajnu (Standardnt) odchylku
(SD) a percenta (%).

VYSLEDKY

Vyhodnotenim Ruffierovej funkénej skusky sme zistili, ze zapojené Studentky dosiahli
priemerny index Ruffierovej funkcnej skasky 13,7£3,9. Tato hodnota v pétstupiiovej Skale
spada do slabého funkéného stavu.

Tabulka 1 Vysledky Ruffierovej funkénej skusSky v subore vysokoskolskych Studentiek (n =
85)

Funk¢ny stav ( o:gi?%zﬂ Pocet §E:]l)d entick X£SD Percenta (%)
vyborny <3 1 -0,3 1,18%
dobry 3,1-7,0 1 4,5 1,18%
priemerny 7,1-12,0 27 10,0+1.,4 31,79%
slaby 12,1-15,0 25 13,8+0,9 29,41%
vel'mi slaby 15,1 > 31 17,6+1,8 36,47%
Subor - 85 13,7+3,9 100 %

Dosiahnuté vysledky prezentujeme v Tabulke 1, z ktorej vyplyva, Ze vicSina Studentiek sa
nachadza na rovni vel'mi slabého funkéného stavu, ktory je vyhodnoteny v pripade, ak index
Ruffierovej funkénej skusky je vyssi ako 15. V tomto pasme sa nachadza az 31 Studentiek
zapojenych do prieskumu, ¢o predstavuje 36,47 % vyskumného suboru. Dalej sme zistili, Ze
25 $tudentiek, 29,41 %, sa nachadza v rozmedzi indexu 12,1 az 15,0, ¢o sved¢i o slabom
funkénom stave Studentiek. Priemernt hodnotu funkéného stavu dosiahlo 31,79 % Studentiek
(27), ktoré sa svojim indexom nachadzali medzi hodnotami 7,1 az 12,0. Iba u jednej Studentky
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(1,18 %) sme zistili dobry funkény stav a taktiez u jednej Studentky vyborny funkény stav, ¢o
taktieZ predstavuje 1,18 % vSetkych zapojenych Studentiek. Téato Studentka dosiahla zdporna
hodnotu indexu -0,3. Hodnota pulzovej frekvencie, ktora sme u nej namerali bezprostredne po
zatazeni bola len 83 pulzov. Téato hodnota po zatazeni bola nizS§ia ako vécSina hodnot
pokojovej pulzovej frekvencie ostatnych Studentiek. Najhor$i vysledok Vv teste dosiahla
Studentka, ktorej index dosahoval hodnotu 20,7, ¢o spdsobili vysoké hodnoty nie len pulzovej
frekvencie po zatazeni, ale taktiez aj vysoka pokojova hodnota SF1 a vysoka hodnota (SF3),
ktort sme namerali 1 minatu po zatazeni.

Pred diagnostikou funkéného stavu Ruffierovou funkénou skuskou sme Studentkam polozili
anketovu otazku ohl'adom ich aktualnych pocitov, ktorych vysledky uvadzame v Obrazku 1.
56 studentiek na tito otdzku odpovedalo, Ze sa citia norméalne. Sviezo sa citilo 20 Studentiek
a vel'mi sviezo sa citili len 3 Studentky. 6 Studentiek uviedlo, Ze sa citia unavene.

60 56
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Pocet Studentiek
N w
o o

[HEN
o

6
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0 B | _ e

som velmi  som unavena normalne  citim sa sviezo citim sa uplne
unavena sviezo
Pocity Studentiek pred realizaciou diagnostiky

(@)

Obrazok 1 Vysledky vyhodnotenia ankety v stibore vysokoskolskych Studentiek (n = 85)

DISKUSIA

V predloZenej Stadii rieSime problematiku hodnotenia funkéného stavu vybranej vzorky
vysokoskolskych Studentiek. Na diagnostiku funkénej zdatnosti organizmu sme pouzili
funkény zatazovy test - Ruffierovd funkcénéd skuska, ktord je zalozend na merani hodnot
pulzovej frekvencie. Tento test je vhodny pre netrénované osoby a vyhodne sa pouziva pri
sledovani telesnej zdatnosti velkych suborov.

Lenkova (2009) vo svojej stadii zistila, Ze vysokoSkolacky na PreSovskej Univerzite
V PreSsove dosahuju horsie vysledky, ako Studentky zapojené do nasho prieskumu.
Z nameranych hodndt sme zistili, Ze priemerna hodnota indexu Ruffierovej funkénej skusky
bola 13,7£3,9. V subore vysokoskolacok z PreSova bola tato hodnota 16,45, z ¢oho nam
vyplyva, ze Studentky mali nedostatocnu trénovanost. Mdzeme teda posudit, Zze vybrané
Studentky UMB majt vysSiu troven funkéného stavu ako Studentky PreSovskej Univerzity.
Vyrazne sa liSia taktiez aj maximalna a minimalna hodnota indexu v sledovanych suboroch,

vwve

urovenn funkéného stavu. Rozdiel mézeme badat’ aj v najvysSej hodnote, ktord predstavuje
index 25,0 vo vyskume od Lenkovej (2009) a hodnotu 20,7 v nasom prieskume.
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Na porovnanie, v §tadii publikovanej v roku 2014 (Deak et al., 2014) autori robili prieskum
na Studentoch Univerzity v Rumunsku, pricom zistili, ze Studentky dosiahli v priemere
hodnotu indexu Ruffierovej funkcnej skusky 12,03, ¢ize sa nachadzaji tesne pod hranicou
priemerného funkéného stavu v slabej urovni funkcnej zdatnosti.

Domnievame sa, Ze na celkovy vykon v teste mohla pdsobit’ aj skutocnost’, ako sa Studentky
Vv den merani citili. Vykon zavisi ¢astokrat nie len od trovne funkéného stavu, ale aj od
zdravotného stavu $tudentky, pripadne zavisi od psychickej pohody. Pri vypliiiani protokolu,
sme sa Studentiek pytali na ich aktualne pocity.56 Studentiek na tito otdzku odpovedalo, ze sa
citia normalne. Sviezo sa citilo 20 Studentiek a vel'mi sviezo sa citili 3 Studentky. 6 Studentiek
uviedlo, Ze sa citia unavene, o sa mohlo prejavit’ na vysledku ich testovania.

Niektori autori sa taktiez domnievaju, ze Ruffierova funkéna skiska méze poukazovat’ na
nepriaznivé vplyvy telesnej kondicie niektorych l'udi v pripade, ze SF2 je dvakrat vyssie ako
SF1 alebo, ak SF3 sa odliSuje od SF1 viac ako o 10 uderov srdca za minttu. Podl'a stadie
Leunkeu et al. (2014) by bolo v tomto pripade vhodnejsie pouzit Ruffier-Dickson index,
ktory sa snazi minimalizovat’ efekt emocionalnej reakcie, ktora moéze pocas testu nastat’.

ZAVER

Cielom predlozenej Stadie bolo analyzovat aktudlny funkény stav vysokoskolskych
Studentiek. Vypoctom indexu Ruffierovej funkénej skusky sme zistili, ze Studentky dosahuju
slabu uroven funkéného stavu 13,7+3.9. Jedna Studentka dosiahla vyborny funkény stav (IR =
- 0,3), ktora vyrazne zlepsila priemerni hodnotu vyskumného suboru. Taktiez len jedna
Studentka dosiahla dobry funkény stav (IR = 4.,5). Priemerny funkény stav dosiahlo 27
Studentiek IR= 10,0+1,4. Slaby funkény stav dosiahlo 25 Studentiek IR= 13,8+0,9. VeI'mi
slaby funkény stav dosiahlo 31 Studentiek IR= 17,6+1,8.
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ANALYZA TVARU A DYNAMICKEJ FUNKCIE CHRBTICE HADZANAROK
SSK SL.S BEMACO PRESOV

BC. DANA DANKOVA
Katedra telesnej vychovy a Sportu, Filozoficka fakulta, Univerzita Mateja Bela,
Banska Bystrica, Slovenska republika

ABSTRAKT

Cielom prieskumu bolo zistit' a vyhodnotit' aktudlnu uroven tvaru a dynamickej funkcie
chrbtice v sagitalnej a v lateralnej rovine u hracok hadzanej. Sledovany stbor tvorilo 14
hradok mladsicho dorastu hadzanarskeho klubu SSK SLS Bemaco Presov vo veku 15 — 17
rokov s priemernou telesnou vyskou 171 ¢cm a telesnou hmotnostou 62,6 kg, ktoré sa aktivne
venuju hadzanej v priemere 5,8 roka. Dievcata zastavaju posty v nasledovnych poc¢toch: pravé
kridlo 2 hracky, l'avé kridlo 2 hracky, prava spojka 2 hracky, 'ava spojka 2 hracky, stredné
spojka 3 hracky, pivot 1 hracka, brankarky 2 hracky. Z hladiska metod ziskavania udajov
bolo pouzita Standardizovana metdéda hodnotenia dynamickej funkcie chrbtice a jej tvaru
prostrednictvom neinvazivneho meracicho zariadenia Spinal mouse (SM®). Po uskuto&neni
a vyhodnoteni merani sme u vacSiny testovanych hadzanarok namerali zmeny tvaru
a pohyblivosti chrbtice najméa v sagitalnej rovine. Prejavovali sa najmi v znizenom zakriveni
a znizenej pohyblivosti chrbtice. Vo laterdlnej rovine bola véac¢sina hracok bez skoliotického
zakrivenia.

KPucové slova: hadzanarky, chrbtica, pohyblivost’ chrbtice, Spinal mouse

ABSTRACT

The aim of the survey was to determine and evaluate the current condition of the shape and
the dynamic features of the spine in the sagittal and in the lateral axis among female handball
players. Reference group consisted of 14 female handball players in youth handball category
playing in club SSK SLS Bemaco Presov aged 15 — 17 years with an average height 171 cm
and average weight 62.2 kg who actively play handball in average 5.8 years. Girls take part in
handball playing positions: right wing 2 players, left wing 2 players, right back 2 players, and
left back 2 players, centre back 3 players, circle runner 1 player, goalkeeper 2 players. For
data collection we used a standardized method for evaluating dynamic function of the spine
and its shape through non-invasive measurement device Spinal mouse (SM®). After
measurement and evaluation we found out that in majority of this group were measured
differences from normal range in shape and motion of the spine, mostly in sagittal axis. They
were expressed in reducing the shape — below normal range and reduced mobility of the
spine. In lateral axis the most players were without scoliosis.

Key words: female handball players, spine, mobility of the spine, Spinal mouse

UvVOD

Pocas poslednych rokov sa hadzana stala modernou, atraktivnou a rychlou kolektivnou hrou,
ktora fascinuje a pritahuje coraz viac divakov, fantsikov, ale aj hracov (Stubbs, 2009). Tak
ako sa ¢asom menili poziadavky na samotni hru, menila sa aj intenzita tréningového
zatazenia, ktord ma zvySené a mnohokrat neprimerané naroky na postiru a jednotlivé Casti
tela, kde st kosti, svaly, §l'achy a vizy zat'azované na rozhrani anatomickych a fyziologickych
moznosti. Neprimerané zat'azovanie a pretazovanie organizmu hraCov aj v hadzanej
sposobuje svalovi nerovnovahu, ktora nésledne vedie k nesprdvnemu drzaniu tela. V
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hadzanej, podobne ako aj v inych kolektivnych Sportovych hrach sa najviac uplatiluje
lateralita, resp. dominancia jednej strany. Jednotlivé hracske funkcie sa liSia nielen v hernych
ulohéch, ale aj v rozdielnom oslabeni ¢i skrateni svalovych skupin, ktoré sa neskor retazia
a vytvaraju svalové syndromy (Chen et al., 1998; Tisovsky et al., 2004; Bendikova, 2011a,b;
2014; Labudova, Vajczikova, 2009; Zukowska et al., 2014; Bendikova et al., 2016). Bursova
(2005) zaroven dodava, ze svalovd nerovnovaha sa prejavuje v pohybovom stereotype a
svalovej koordindcii. Vysledkom neprimeraného zatazenia, nedostatoCnej a neefektivnej
kompenzacie, ¢i v€asnej Specializacie je zvySené riziko Sportovych trazov, ktoré zas vedu k
nehospodarnemu a neefektivnemu tréningovému procesu s neadekvatnym Sportovym
vykonom, ¢i pripadne ukoncenie Sportovej kariéry.

CIEDL

Ciel'om prieskumu bolo zistit, analyzovat’ a vyhodnotit’ aktualnu Groven tvaru a dynamickej
funkcie chrbtice v sagitalnej a vo lateralnej rovine u hra¢ok hadzanej mladsieho dorastu
hadzanarskeho klubu SSK SLS Bemaco Presov.

METODIKA

Sledovany stibor tvorilo 14 hadzanirok mlad§ieho dorastu hddzanarskeho klubu Bemaco SSK
SLS Presov, vo veku 15 — 17 rokov, ktoré trénovali pod vedenim trénerky Mgr. M.
Nemcikovej. Priemerna telesnd hmotnost’ hracok bola na trovni 62,6 kg s telesnou vyskou
171 cm, ktoré sa hadzanej venovali aktivne v priemere 5,8 roka. Primarnu charakteristiku
suboru prezentuje tab. 1. Hracky zastavali nasledovné posty: pravé kridlo 2 hracky, lavé
kridlo 2 hracky, prava spojka 2 hracky, 'ava spojka 2 hracky, stredné spojka 3 hracky, pivot 1
hracka, brankdrky 2 hracky. V Case merania tréningovy proces dorasteniek zahfnial 5
tréningovych jednotiek tyzdenne v hale na ul. BaStovej v PreSove. V zakladnej Casti 1. ligy
mladSich dorasteniek sa aktudlne nachédzali na 4. priecke a mali odohratych 20 zépasov.

Tabulka 1 Primarna charakteristika siboru (n = 14)

n=14 Hadzanarky (n = 14)
Telesna vyska /cm Telesna hmotnost’ /kg
faktory 171cm 62,6kg
vek 16rokov
BMI 21,42

Nami realizovany prieskum v sledovanom subore mladSich dorasteniek hadzanarskeho klubu
Bemaco SSK SLS Presov sme uskutoénili dia 3.3.2016 v &ase od 13,00 do 15,00 hod,
Vv priestoroch Fakulty zdravotnickych odborov Presovskej univerzity v Presove (FZO PU PO)
na katedre fyzioterapie za asistencie a v spolupraci s vedicou katedry fyzioterapie PhDr. W.
Mikul’dkovej, PhD. Z hladiska metod ziskavania udajov sme pouzili Standardizovani metodu
hodnotenia dynamickej funkcie chrbtice a jej tvaru (Janikova, 1998), prostrednictvom
neinvazivneho meracicho zariadenia Spinal mouse (SM™). SM® je inovativne zariadenie,
vyrobené vo Svajéiarsku, ktoré hodnoti zakrivenie chrbtice bez pouzitia $kodlivého Ziarenia.
Meranie je rychle, presné, efektivne a neinvazivne. Zariadenie bolo vedené ru¢ne po kozi,
pozdiz chrbtice pricom sme sledovali jej tvary auhly (Mikulakova, Zivéak et al., 2015).
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Meranie zakrivenia a pohyblivosti chrbtice jednej hadzanarky v sagitalnej (stoj, predklon,
zaklon) a v lateralnej rovine trvalo v priemere 7 minut.
Ziskané vysledky sme spracovali klinickou kazuistikou s vyuzitim percentualno-frekvencnej
analyzy a pocetnosti, ktoré sme zaznamenali aj prostrednictvom tabuliek. Zaroven sme
vyuzili metddy induktivnych a deduktivnych postupov.

VYSLEDKY PRIESKUMU A DISKUSIA

Po zmerani a spracovani vysledkov moZeme konStatovat, ze sme zistili negativne zmeny
tvaru a pohyblivosti chrbtice v sledovanych rovinach u hadzanarok.

Vysledky merania v sagitalnej rovine. V tabulke 2 prezentujeme vysledky merania tvaru
chrbtice v sagitalnej rovine v zakladnom postaveni, kde je zjavné, ze v hrudnom sektore
chrbtice mala polovica hadzanarok t.j. 7 zvySené zakrivenie chrbtice tzv. gul'aty chrbat, druha
polovica mala normalne zakrivenie, v drickovom sektore malo 5 hadzanarok zniZené
zakrivenie, 6 hadzanarok normalne zakrivenie a3 hadzanarky zvySené =zakrivenie.
V krizovom sektore nemala ani jedna hadzanarka zvySené zakrivenie, 10 hadzanarok malo
normalne zakrivenie a 4 hadzanarky mali znizené zakrivenie chrbtice.

Tabul'ka 2 Tvar chrbtice v zakladnom postaveni v sagitalnej rovine (n = 14)

Tvar chrbtice v zakladnom postaveni v sagitalnej rovine (n = 14)

Sektory zakrivenia/Casti znizené spravne zvysené
Hrudna ¢ast’ (Th) 0% 50 % 50 %
Driekova Cast’ (L) 35,7 % 42,8 % 21,4 %
Krizova cast’ (S) 28,5 % 71,4 % 0%

Z vysledkov tvaru chrbtice v predklone (tab. 3) je mozné vidiet, Ze v hrudnom sektore
chrbtice malo 7 hadzanarok zvysené hyperkyfotické zakrivenie, 6 hadzanarok malo normalne
zakrivenie a iba jedna hadzanarka znizené zakrivenie. V driekovom sektore nemala ani jedna
hadzanarka zvySené zakrivenie, 9 hddzanirok malo normalne zakrivenie a 5 hadzandrok
znizené zakrivenie. V kriZzovom sektore chrbtice nemala ani jedna hadzanarka zvySené
zakrivenie chrbtice, polovica hadzanarok mala normalne zakrivenie a druha polovica znizené
zakrivenie.

Tabulka 3 Tvar chrbtice v predklone v sagtidlnej rovine (n = 14)

Tvar chrbtice v predklone v sagitalnej rovine (n = 14)

Sektory zakrivenia/Casti znizené spravne zvysené
Hrudna Cast’ (Th) 7,1 % 42,8 % 50 %
Driekova cast’ (L) 35 % 64,2 % 0%
Krizova Cast’ (S) 50 % 50 % 0%

Vysledky merania tvaru chrbtice v sagitidlnej rovine v zaklone (tab. 4) nam ukézali, ze
v hrudnom sektore chrbtice malo 6 hadzanarok hyperkyfotické zakrivenie 7 hadzanarok malo
normalne zakrivenie a jedna hadzanarka znizené zakrivenie. V driekovom sektore sme ani
U jednej hadzanarky nenamerali zvySené zakrivenie, 10 hadzanarok malo normalne zakrivenie
a 4 hadzanarky zniZené zakrivenie. V kriZovom sektore nemala ani jedna hadzanarka zvySené
zakrivenie, jedna hadzanarka mala normalne zakrivenie a 13 hadzanarok znizené zakrivenie.
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Tabulka 4 Tvar chrbtice v zdklone v sagitalnej rovine (n = 14)

Tvar chrbtice v zaklone v sagitalnej rovine (n = 14)

Sektory zakrivenia/Casti znizené spravne zvysené
Hrudna Cast’ (Th) 7,1 % 50 % 42,8 %
Driekova Cast’ (L) 28,5 % 71,4 % 0%
Krizova Cast’ (S) 92,8 % 7,1% 0%

Pri merani rozsahu pohybu chrbtice zo stoja do predklonu v sagitalnej rovine sme sa
z vysledkov dozvedeli, ze v hrudnom sektore mali hypermobilnti chrbticu 3 hadzanarky, 9
hadzanarok malo spravnu pohyblivost’ chrbtice a2 ju mali hypomobilnt. V driekovom
sektore nemala ani jedna hadzanarka zvySenu pohyblivost’ chrbtice, 10 hadzanarok malo
spravnu pohyblivost’ chrbtice a 4 hddzanarky mali pohyblivost’ chrbtice znizen1 V krizovom
sektore mala jedna hadzanarka zvySenu pohyblivost’ chrbtice, 8 hadzanarok malo normalnu
pohyblivost’ chrbtice a U 5 hadzanarok bola chrbtica hypomobilna (tab. 5).

Tabul'ka 5 Rozsah pohybu chrbtice v pohybe zo stoja do predklonu v sagitalnej rovine (n =
14)

Rozsah pohybu chrbtice v pohybe zo stoja do predklonu v sagitalnej rovine (n = 14)

Sektory znizend pohyblivost’ | spravna pohyblivost’ | zvySena pohyblivost’
zakrivenia/Casti

Hrudna Cast’ (Th) 14,2 % 64,2 % 21,4 %

Driekova Cast’ (L) 28,5 % 71,4 % 0%

Krizova cast’ (S) 35,7 % 57,1 % 7,1%

V tabulke 6 st vyhodnotené vysledky pohyblivosti chrbtice sagitalnej rovine v pohybe zo
stoja do zéklonu. Hypomobilita chrbtice v hrudnom sektore bola namerana u 3 hadzanarok,
spravnu mobilitu chrbtice malo 10 hadzanarok a jedna hadzanarka mala zvySent mobilitu
chrbtice. Hypermobiliu v driekovom sektore sme namerali u 5 hadzanarok, 7 hadzanarok
malo normalnu pohyblivost’ chrbtice a2 hadzanarky mali znizenu pohyblivost’ chrbtice.
V krizovom sektore mali 2 hadzanarky zvySenu pohyblivost’ chrbtice, jedna hadzanarka mala
normalnu pohyblivost’ chrbtice a aZ 11 hadzanarok malo zniZenu pohyblivost’ chrbtice.

Tabulka 6 Rozsah pohybu chrbtice v pohybe zo stoja do zaklonu v sagitalnej rovine (n = 14)

Rozsah pohybu chrbtice v pohybe zo stoja do zaklonu v sagitalnej rovine (n = 14)

Sektory zniZena pohyblivost’ | spravna pohyblivost’ | zvySend pohyblivost
zakrivenia/Casti

Hrudna cast’ (Th) 21,4 % 71,4 % 7,1 %

Driekova Cast’ (L) 14,2 % 50 % 35,7 %

Krizova Cast’ (S) 78,5 % 7,1% 14,2 %

Posledné uskuto¢nené meranie v sagitalnej rovine bolo v pohybe zo zédklonu do predklonu.
Pri tomto merani sme zistili zniZzent pohyblivost’ chrbtice v hrudnom sektore u 2 hadzanarok,
11 hadzanarok malo normélnu pohyblivost’ chrbtice a U jednej hddzanarky sme namerali
zvySenu pohyblivost. V driekovom sektore nemala ani jedna hadzanarka zvysent
pohyblivost’ chrbtice, 1 hddzanarka mala pohyblivost’ chrbtice normélnu a az 13 hadzandrok

Studentskd vedeckd aktivita 2017 61



malo znizeni pohyblivost’ chrbtice. V krizovom sektore malo 6 hadzanarok zvySenu
pohyblivost’ chrbtice, 6 hadzanarok malo pohyblivost’ chrbtice normalnu a 2 hadzanarky mali
znizenu pohyblivost’ chrbtice (tab. 7).

Tabulka 7 Rozsah pohybu chrbtice v pohybe zo zaklonu do predklonu v sagitalnej rovine (n

=14)
Rozsah pohybu chrbtice v pohybe zo zéklonu do predklonu v sagitalnej rovine (n = 14)
Sektory znizena pohyblivost’ | spravna pohyblivost’ | zvysend pohyblivost’
zakrivenia/Casti
Hrudna Cast’ (Th) 14,2 % 78,4 % 7,1 %
Driekova Cast’ (L) 92,8 % 7,1% 0%
Krizova cast’ (S) 14,2 % 42,8 % 42,8 %

Vysledky merania v lateralnej rovine. V zékladnom postaveni v lateralnej rovine (tab. 8)
v hrudnom sektore chrbtice sme u Ziadnej hadzanarky nezistili skoliotické zakrivenie, u
vSetkych hadzanarok bolo zakrivenie vnorme, v drieckovom sektore sme skoliotické
zakrivenie zistili iba ujednej hadzanarky, u13 hadzanarok bolo zakrivenie v norme.
V krizovom sektore sme rovnako ako v hrudnej ¢asti nezistili ani u jednej z hadzanarok
skoliotické zakrivenie vSetky hadzanarky mali zakrivenie v norme.

Tabul'ka 8 Tvar chrbtice v zdkladnom postaveni v lateralnej rovine (n = 14)

Tvar chrbtice v zakladnom postaveni v lateralnej j rovine (n = 14)

Sektory zakrivenia/Casti norma fické zakrivenie
Hrudna Cast’ (Th) 100% | 0%

Driekova cast’ (L) 929% |7,1%
Krizova ¢ast’ (S) 100% | 0%

V tabulke 9 sme vyhodnotili vysledky merania tvaru zakrivenia na chrbtici pri uklone vl'avo
v lateralnej rovine. V hrudnom sektore chrbtice sme u 2 hadzanarok zistili skoliotické
zakrivenie, u 12 hadzanarok bolo zakrivenie v norme, drickovom sektore sme skoliotické
zakrivenie zistili u 4 hadzanarok u 10 hadzanarok bolo zakrivenie v norme. V krizovom
sektore sme u polovice hadzanarok zistili skoliotické zakrivenie druha polovica mala
zakrivenie v norme.

Tabul'ka 9 Tvar chrbtice pri uklone vlavo v lateralnej rovine (n = 14)

Tvar chrbtice pri tiklone vl'avo v lateralnej rovine (n = 14)

Sektory zakrivenia/Casti norma ické zakrivenie
Hrudna Cast’ (Th) 85,7 % 14,2 %
Driekova cast’ (L) 71,4 % 28,5 %
Krizova Cast’ (S) 50 % 50 %

Skoliotické zakrivenie chrbtice v uklone vpravo v lateralnej rovine v hrudnom sektore
chrbtice sme namerali u 2 hadzanarok, u 12 bolo zakrivenie v norme. V driekovom sektore
sme skoliotické zakrivenie zistili u 3 hadzanarok u 11 hadzanarok bolo zakrivenie v norme.
V krizovom sektore sme u polovice hadzanarok t.j. 7 zistili skoliotické zakrivenie druha
polovica mala zakrivenie v norme (tab. 10).
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Tabulka 10 Tvar chrbtice pri tklone vpravo v lateralnej rovine (n = 14)

Tvar chrbtice pri tiklone vpravo v lateralnej rovine (n = 14)

Sektory zakrivenia/Casti norma ické zakrivenie
Hrudna Cast’ (Th) 85,7 % 14,2 %
Driekova Cast’ (L) 71,4 % 28,5 %
Krizova Cast’ (S) 50 % 50 %

Z uvedenych skuto¢nosti analyzy tvaru chrbtice a dynamickej funkcie vyplyva vo vztahu
k svalovému systému nasledovné U hra¢ok na poste ,kridlo“ je tendencia k skrateniu
stvorcového driekového svalu (m. quadratus lumborum) a taktieZ flexorov bedrového kibu
(BK) — st nenahraditel'né pri chédzi a behu. Dévodom je, Ze kridlo sa v utoku nachadza
Vv rohu ihriska, a plni funkciu roztiahnutia superovej obrany, povécsine jeho strel’ba na branu
prebieha z minimalnych streleckych uhlov, ¢o nuti kridelnikov k otvoreniu si uhla tklonom
(Slovik a kol., 1974 ). Vel'mi Casté je aj oslabenie brusného svalstva, ktoré¢ moze byt’ pri¢inou
nespravneho posililovania kedy pohyb nie je vykonavany brusnym svalstvom ale flexormi
BK. Oslabené brusné svalstvo méze viest' ku skrateniu driekovych svalov a preklapaniu
panvy. Skratené svalstvo sa vyskytuje aj v oblasti lopatiek aramenného pletenca —
lichobeznikovy sval (m.trapezius), zdviha¢ lopatky (m. leveator scapulae), ¢o je zapri¢inené
lateralitou.

Spojky sa pohybuju na ihrisku vo vzdialenosti 12 — 14 m od stuperovej branky. Ich ulohou je
prudko vystrelit’ z dial’ky alebo klamlivou ¢innost'ou preniknut’ cez stperovu obranu (Slovik
akol. 1974). Prave vd’aka tymto Cinnostiam u nich Casto dochadza ku skrateniu flexorov
kolenného kibu (KK), flexorov BK, adduktorov BK a taktieZ najvaésicho sedacieho svalu (m.
gluteus maximus). Lopata (2012) uvadza, Ze pri oslabeni sedacieho svalu dochadza k zlému
zapdjaniu svalstva pri zanoZeni (beh), kde jeho funkciu preberaju svaly zadnej strany stehna
a driekové svaly, ¢o nasledne podnecuje bolesti v driekovej oblasti chrbtice. Podobne ako aj
u kridel aj u spojok je Casté oslabenie brusného svalstva a tiez skratene svalstvo v oblasti
lopatiek a ramenného pletenca.

Pivot sa pohybuje pri brankovisku stupera. Stoji bokom alebo chrbtom k stuperovej branke, ¢o
znamena, Ze jeho strel’ba prebieha po obratoch a vdcsinou aj po faule (Slovik a kol. 1974).
U pivotov dochddza podobne ako u kridel ku skrateniu Stvorcového driekového svalu (m.
quadratus lumborum), pretoZe pivot velakrat striela v pade. Skratené byvaji taktieZ aj
flexory BK a KK. Strel'ba po obrate m6ze mat’ za nasledok tieZ skratenie dlhych svalov hlavy
a krku (mm. paravertebrales). Menej Casté je skratenie hruSkovitého svalu (m.piliformis),
ktory umoziuje rotaciu v bedrovom kibe. Tak isto ako u ostatnych hra¢skych funkcii
lateralitou dochédza k oslabeniu svalov hornej koncatiny.

V dnes$nej dobe dochadza k svalovej dysbalancii aj u mladych Sportovcov. Pri¢inou moéze
byt nedostatocnd kompenzicia tréningového zatazenia a taktiez rannd Specializacia. Hianik
(2001) odporuca, aby si kazdy hra¢ vyskusal vSetky hracske funkcie brankara nevynimajic,
pretoze pre hracov je dolezitd univerzalnost'.

ZAVER

Ciel'om naSej analyzy bolo poukazat’ na to, Ze vyuzivanie pohybov Specifickych pre hadzanu
modze negativne ovplyvnit’ tvar a pohyblivost’ chrbtice. Prejavi sa to aj na drzani tela ¢im
moze dojst’ k vzniku svalovej dysbalancie. VicSine testovanych hadzanarok sme namerali
zmeny tvaru a pohyblivosti chrbtice najmé v sagitalnej rovine. V rovine lateralnej sme zistili
zmeny, ale tie boli markantné. Tieto zmeny mo6Zzu v buducnosti predstavovat’ rézne zdravotné
problémy, ako napriklad bolesti chrbtice.
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Usudzujeme, Ze je potrebné, aby tréneri pri tréningovom procese dokonale poznali naroky
zatazenia pre jednotlivé vekové kategorie, a aby ich dodrziavali, ¢im by predchadzali vzniku
svalovej dysbalancie, pretazeniu a naslednym trazom.
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VYUZITIE NETRADICNYCH TRENINGOVYCH METOD POCAS PRIPRAVNEHO
OBDOBIA V LADOVOM HOKEJI

BC. VLADIMIR FRANEK
Katedra telesnej vychovy a Sportu, Filozoficka fakulta, Univerzita Mateja Bela,
Banska Bystrica, Slovenska republika

ABSTRAKT

V nasom ¢lanku sa zaoberame pripravnym obdobim 4.tej hokejovej triedy v 'adovom hokeji.
Na zaklade porovnania vstupnych vSeobecno-motorickych testov a vystupnych vSeobecno-
motorickych testov sme zist'ovali vplyv vyuzitia netradicnych tréningovych metdd na rozvoj
pohybovych schopnosti u hra¢ov 'adového hokeja. Sledovany subor tvorili hraci l'adového
hokeja v klube Hc'05 Banska Bystrica. Testovanych hracov bolo 18, vo veku 9-10 rokov.
Pripravné obdobie trvalo 9 tyzdiiov. Na druhej tréningovej jednotke sme vykonali vstupné
testovanie, ktoré tvorili testy — beh na 60m, ¢lnkovy beh 6x9 metrov a skok do dialky
Z miesta. Vystupné testovanie sme realizovali na 34.tej tréningovej jednotke. Na zistenie
zmeny pohybovych schopnosti sme vyuzili zdkladné matematicko-Statistické metody, ako
aritmeticky priemer, median, minimalna namerand hodnota, maximalna namerana hodnota.
Pri teste behu na 60m sa druzstvo zlepS$ilo v priemere 0 0,2 sekundy. Najvac¢si progres sme
zaznamenali pri maximalnej nameranej hodnote, ktora sa znizila 0 1,8 sekundy. V teste
¢lnkového behu 6x9m sa az na jedného hraca, celé druzstvo vyrazne zleps$ilo. V priemere sa
¢as znizil o 1,3 sekundy. Maximalna namerana hodnota sa znizila az o 2,8 sekiind. Na zistenie
vybusnosti dolnych koncatin sme pouzili test, skok do dial’ky z miesta. Priemerna hodnota sa
zvysila 0 9,8 cm. Namerand maximalna hodnota sa zvysila 0 6 cm a namerand minimalna
hodnota sa zvysila az o 16 cm.

Kruacové slova: l'adovy hokej, pripravné obdobie, vSeobecno-motorické testy

ABSTRACT

In our article we are occupying with preparatory period of the fourth ice hockey league. On
the basis of a comparison of admission generic-motor tests and output generic-motor tests we
were looking into influence of usage of nontraditional training methods for developing
movement abilities of ice hockey players. Examined group was costituted by ice hockey
players of Hc'05 Banska Bystrica club. There were 18 tested players of age 9-10 years. The
preparatory period lasted for 9 weeks. We performed admission testing of the second training
unit, which comprised — 60m sprint, beep test 6x9 metres and standing board jump. Output
testing we carried out during the 34. training unit. For finding out the change of motor
abilities we used basic mathematic-statistical methods such as the arithmetic average, middle
value, minimal measured value, maximal measured value. When testing 60m sprint, the group
improved itself in average about 0.2 sec. The biggest registered progress was that of maximal
measured value, decreased about 1.8 sec. All but one player improved themselves when
performing 6x9 m beep test. The average time decreased about 1.3 sec. Maximal value
decreased even about 2.8 sec. For finding out the explosiveness of lower limbs we used a test,
standing board jump. The average value increased about 9.8 cm. Detected maximal value
increased about 6 cm and measured minimal value increased even about 16cm.

Key words: ice hockey, the preparation period, general-motoric tests
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UvOD

Na jednej strane suhlasime s autormi, ktori tvrdia Ze pripravné obdobie slizi na vytvorenie
kondi¢nych predpokladov na dalsi rast Sportovej vykonnosti. Kampmiller et al. (2012)
pripisuju pripravnému obdobiu ulohy ako: zvySenie funkénych moznosti jednotlivych
organov a systémov S$portovca, zvysSenie urovne pohybovej vykonnosti, odstranovanie
individualnych technickych nedostatkov, osvojovanie si novych pohybovych zrucnosti,
rozvijanie psychickej odolnosti a zndSanie tréningového zat'azenia. AvSak, na druhej strane,
pripravné obdobie v mladSich Sportovych kategoridch musime prisposobovat’ veku danych
Sportovcov. Nesmieme zabudat’ na ich senzitivne obdobia. Cely tréningovy proces mladsich
Sportovcov by ich mal hlavne bavit’ a motivovat’ k d’alSej Sportovej aktivite.

Preto sme sa rozhodli, poc¢as pripravného obdobia vyuzit’ dvoch Specializovanych trénerov.
Pripravné obdobie pre sezonu 2016/2017 trvalo devat tyzdnovych mikrocyklov. S vynimkou
posledného tyzdna, kazdy jeden mikrocyklus pozostaval zo Styroch tréningovych jednotiek.
Kazda tréningova jednotka trvala 75 minat. Vzdy sme trénovali v pondelok v telocviéni, kde
sme sa venovali rozvoju rychlosti, sily dolnych a hornych koncatin a $portovej hre. V utorok
sme trénovali na atletickom Stadione, kde bol pritomny aj atleticky tréner. V stredu sa tréning
realizoval na zimnom §tadione, kde sme imitovali tréning na 'adovej ploche. Nacvicovali sme
a zdokonal'ovali herné ¢innosti jednotlivca, ktoré nésledne hraci vyuzivali pocas riadenej hry.
Posledna tréningova jednotka bola v gymnastickej telocviéni na Katedre telesnej vychovy
v Banskej Bystrici, pod vedenim gymnastického trénera.

Sledovany subor patri do vekovej kategorie mladsieho Skolského veku. V priebehu mladsieho
Skolského obdobia dochadza k zmenam telesného rastu. Pocas tohto obdobia je telesny rast
pomerne rovnomerny a plynuly, kdezto na zaciatku a konci obdobia mézeme pozorovat
vyraznejSie zmeny (Langmeier a Krejcifova, 1998).

V celom obdobi dochadza k plynulému rastu vnatornych organov. Dochadza k zmenam tvaru
tela. Kibové spojenia su velmi pruzné a mikké aj cez to, Ze osifikacia pokracuje rychlym
tempom. Postupne sa zvacsuju pl'ica, vitdlna kapacita a krvny obeh. (Peri¢, 2004)

CIEDL

Ciel'om naSej prace bolo zistit’ rozvoj pohybovych schopnosti hracov 'adového hokeja pocas
pripravného obdobia, aplikaciou atletickych a gymnastickych tréningov do tréningového
procesu.

METODIKA

Sledovany subor tvorilo 18 hracov l'adového hokeja narodenych od 19.05.2005 do
27.06.2008. Shra¢mi sme realizovali tréningovy proces, ktory pozostaval z 9-tich
mikrocyklov. Jeden mikrocyklus sa skladal zo Styroch tréningovych jednotiek. Na druhej
tréningovej jednotke, t.j. 3.5.2016, sme zrealizovali vstupné testovanie. Testovanie bolo
naplanované na 10.5.2016, avSak v tom cCase bolo vela deti v Skole v prirode a prave preto
sme testovanie museli realizovat’ o tyzdeni skor. Testovanie pozostavalo z 3 testov, ktoré su
dané zvizom l'adového hokeja pre kategériu pripravky v F'adovom hokeji.

Tréningova jednotka vedena atletickym trénerom sa realizovala 6-krat, priCom Gvodna cast
tréningu, rozohriatie arozcviCenie prebiechalo kolektivnou formou. V hlavnej casti bolo
druzstvo rozdelené na 3 skupiny, pricom jedna skupina bola trénovana atletickym trénerom.
Po 20-tich minutach sa skupiny striedali, aby kazdy hra¢ bol na kazdom stanovisku. To
znamena, ze pod vedenim atletického trénera kazdy hrd¢ odtrénoval 125 minut pocas 9
tyzdiiového procesu.

V gymnastickej telocvicni sa ivodna Cast’ taktiez realizovala kolektivnou formou. V hlavnej
Casti sa druzstvo opdt rozdelilo na tri skupiny, ¢o znamena Zze hlavnd Cast’ prebichala
skupinovou formou. Jednu skupinu trénoval gymnasticky tréner, ktory realizoval vé¢Sinou
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nacvik azdokonalovanie prostnych cviCeni. Druhd skupina realizovala nacvik
a zdokonalovanie cvicebnych tvarov na kladine a hrazde. Tretia skupina zlepSovala
koordina¢né a silové schopnosti nacviCovanim a zdokonalovanim cviebnych tvarov na
trampoline. V gymnastickej telocvicni sa realizovalo 8 tréningovych jednotiek, ¢o znamena ze
hraci trénovali pod vedenim gymnastického trénera 600 minut pocas pripravného obdobia.
Prvym testom bol beh na 60 metrov, pri ktorom sme zist'ovali troven rychlostnych schopnosti
u hradov. Testovanie bolo vykonavané na atletickej drahe pri ZS na Uhlisku. Povrch atletickej
drahy je tvoreny tartanom. Casy boli merané stopkami, takZe sme ich zaokruhlili na jednu
desatinu sekundy.

Na zistenie akceleracnej rychlosti a koordina¢nych schopnosti sme pouzili test pohyblivosti
6x9 metrov. Pri detoch vo veku prvého stupna zakladnej Skoly je dolezité sledovat’ spravnost’
vykonaného testu, ked'ze mali tendenciu nedodrziavat’ zédkladni metodiku testu. Testovani
realizovali test vo dvojiciach, ¢o im dodalo potrebni motivaciu pre zlepSenie vykonu.
Poslednym testom bol skok do dialky z miesta. Pri tomto teste mali niektori hraci problém
pochopit’ pracu hornych a dolnych koncatin. Tymto testom sme zistovali uroven vybusnosti
dolnych koncatin, kedze tdto pohybova schopnost’ je pri l'adovom hokeji ddlezitym
faktorom.

VYSLEDKY

Na zéklade nameranych hodnét zistujeme vo vysledkovej cCasti rozdiel vo vstupnych
a vystupnych testoch v troch testovanych disciplinach. Z vysledkov je zrejmé, ze vo vSetkych
troch disciplinach sa hraci zlepsili.

V tabulke 1 sledujeme, Ze aritmeticky priemer zo vstupnych testov sa pri vystupnych znizil
00,2 sekundy. Maximélna namerana hodnota pri vstupnych testoch sa znameranych 14
sekind, po absolvovani 9 tyzdnového tréningoveého procesu, znizila na 12,2 sekundy.
Zaujimavy jav nastal pri minimalnej hodnote, kedy najrychlejsi hra¢ 1 mal vo vstupnych
testoch Cas 9,7 sekundy, ale pri vystupnych testoch sa zhorSil. Pri tréningovom procese
malych deti, si dosiahnuté vysledky ovplyvnené mnohymi faktormi. MoZno prave aktualnym
zdravotnym ¢i psychickym stavom nastalo spominané zhorSenie.

Tabul’ka 1 Vstupné / vystupné hodnoty z behu na 60 metrov

Vstup v sek Vystup v sek
Aritmeticky priemer 11 10,8
Median 10,8 10,6
Minimum 9,7 9,9
Maximum 14 12,2

Na obrazku 1 je vyjadrené stipcovym grafom zlepSenie testovanych hracov na zéklade
aritmetického priemeru, medianu, nameraného minima a maxima.
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Obrazok 1 Porovnanie vstupnych a vystupnych vysledkov behu na 60 metrov

V teste behu 6x9 metrov, ktorym sme zistovali akceleracnu rychlost’ a koordinaciu, sme
zaznamenali velké zlepSenie u hraCov. Na obrdzku 2 porovnavame u jednotlivych hracov
stlpcovym grafom rozdiel nameranych hodnét pri vstupnom a vystupnom testovani.
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Obrazok 2 Porovnanie vstupnych a vystupnych testov u jednotlivych hracov

Na obrazku 3 sledujeme rozdiel v matematicko-statistickych metddach vyhodnocovania testu
na 6x9 metrov. Pri aritmetickom priemery sledujeme zmenu z pévodného ¢asu 18,8 sektind,
na vystupny cas 17,6 sekund. Druzstvo sa v priemere zlepSilo o 1,3 sekundy. Vyrazné
zlepSenie nastalo v maximalnej nameranej hodnote, kde u hra¢a 14 nastalo zlepsSenie o 2,8
sekundy. Medidn sa ndm pri teste 6x9 metrov znizil o 0,5. Hra¢ 2 a hra¢ 3 dosiahli v teste
najnizs$i namerany cas, t.j. 17,1 sekundy. Pri vystupnom testovani najlepsi ¢as dosiahol hrac 2,
¢o znamena ze sa zlepsil o 0,9 sekundy.
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Obrazok 3 Porovnanie vstupnych a vystupnych testov behu 6x9 m v sekundach

Délezitou pohybovou schopnost'ou pri 'adovom hokeji je vybusna sila dolnych koncatin. Na
zistenie jej urovne sme pouzili test skok do dialky z miesta. U viacSiny hracov sme
zaznamenali vyrazné zlepSenie, o nam dokazuje aj obrazok 4. Z 18-tich hracov sa zlepsili
16-ti. Pri dvoch sledujeme mierne zhorsenie.
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Obrazok 4 Porovnanie vstupného a vystupného merania v skoku do dial’ky z miesta

Vysledky testu celej skupiny porovnavame na obrazku 5. Stipcovym grafom sme vyjadrili
rozdiel vo vstupnom a vystupnom merani. Z grafu je zrejmé, ze hracéi zvysili vybusnu silu
dolnych koncatin. Aritmeticky priemer sa zvysil z povodnych 152,9 c¢cm, na 162,7 cm.
Minimalna hodnota skoku do dialky sa zvySila o0 16 cm. Rozdiel medzi maximélnou
hodnotou vstupného merania a maximalnou hodnotou vystupného merania je 6 cm. Median
nameranych hodndt sa zvysil o 10.
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Obrazok 5 Porovnanie vstupnych a vystupnych testov celého druzstva v skoku do dialky

ZAVER

Podl'a mdjho ndzoru sa praci s mladezou v l'adovom hokeji nepriklada taky doraz, aky by sa
mal. Moje tvrdenie dokazuje aj fakt, Ze som nenaSiel ziadny vyskum z daného vekového
obdobia, s ktorym by som vedel porovnat’ ziskané vysledky. A hlavne kvoli tomu sme sa
mladeze v l'adovom hokeji, aby sa snazili neustale vzdelavat’ a tym padom aj zdokonal'ovat
svoju pracu.

Cielom nasej prace bolo zistit' zmenu pohybovych schopnosti pocas pripravného obdobia
v l'adovom hokeji, aplikaciou tréningovych jednotiek, ktoré boli vedené trénermi z inych
$pecializacii ako l'adovy hokej. Vyber testov bol dany normami Slovenského zvidzu 'adového
hokeja. Vysledky testov boli vyhodnotené podla tabuliek anoriem Slovenského zvizu
I'adového hokeja pre danu vekovu kategoriu.

Na zistenie Urovne rychlostnych schopnosti hracov sme pouzili beh na 60 metrov. Podl'a
hodnotiacich tabuliek to bol jediny test pri ktorom hraci ziskali za dosiahnuté Casy body.
V ostatnych dvoch testoch sa ziadnemu hra¢ovi nepodarilo ziskat’ ani bod. V teste behu na 60
metrov sa aritmeticky priemer sledovaného suboru znizil o 0,2 sekundy. Dovolime si tvrdit’,
ze zlepSenie nastalo aj vd’aka tréningovym jednotkdm, v ktorych sa hraci venovali spravnej
technike behu.

V teste behu 6x9 metrov sme zistovali Uroven akceleracnej rychlosti a koordina¢nych
schopnosti hracov. Aj ked’ sa aritmeticky priemer znizil z pdvodnych 18,8 sekund, na 17,6
sektnd, tak hraci podl'a noriem pre dant vekovu kategdriu neziskali Ziadne body. Prave preto
by som odporucal v pripravnom obdobi zaradit’ viac cviceni na zmenu smeru, ked'ze tento
pohyb je v 'adovom hokeji nesmierne dolezity.

Pri poslednom teste sme skokom do dial’ky z miesta zistovali roveil vybusnej sily dolnych
koncatin sledovaného suboru. Podobne ako v teste behu 6x9 metrov, sa Ziadnemu z hracov
nepodarilo ziskat’ podl'a noriem Slovenského zvédzu 'adového hokeja Ziadne body. Maximalna
namerand hodnota za zo 176 cm zvysSila presne o 6 cm. Aritmeticky priemer vstupnych testov
sa pri vystupnom testovani zvysil 0 9,8 cm. Vybusnosti sme pocas pripravného obdobia
venovali vel'a Casu, ¢o sa odrazilo aj na zlepSeni minimalnej nameranej hodnoty o 16 cm.

Aj ked sme priamo nedokazali vztah medzi aplikovanymi tréningami so Specializovanymi
trénermi atletiky a gymnastiky na rozvoj konkrétnych pohybovych schopnosti, tak si myslim
ze pri vychove mladych Sportovcov je dolezitd vSestrannd Sportova priprava. V dnesnej dobe
sa pozabuda na vSeobecny pohybovy rozvoj pri vychove mladeze, nie len pri 'adovom hokeji,
ale aj pri inych Sportovych hrach ¢i disciplinach. Podl'a mdjho ndzoru, vel'a trénerov zacina
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skoro so S$pecializdciou v danom Sporte, ¢o zdlhodobého hladiska mé pre Sportovca
negativny efekt na jeho vrcholovu vykonnost'.
Odporucania pre prax:

- vyuzivat’ v pripravnom obdobi mladeze r6zne druhy Sportov,

- tréningovy proces nesmie byt monotonny,

- trénerom odporucam tréningové jednotky pripravovat’ hravou a zabavnou formou,

- tréningovy plan v pripravnom obdobi udeti predskolského veku zostavovat’ na

zéklade ich senzitivnych obdobi.
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CHRONOTYP A SOMATICKE PARAMETRE ADOLESCENTOV
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ABSTRAKT

Cielom predlozenej prace je kvantifikovat’ chronotyp a BMI ziakov strednych §kol. Do
prieskumu sa zapojilo 424ziakov (297 dievcat a 127 chlapcov) z vybranych strednych skol v
Brezne (Gymnazium Jana Chalupku v Brezne, Hotelova akadémia v Brezne a Obchodna
akadémia v Brezne). Na identifikaciu chronotypu sme pouzili Standardizovany dotaznik
(Smith - Reilly - Midkiff, 1989), ktory sa sklada z trinastich otazok. Na posudenie
proporcionality rastu sme pouzili medzinarodnu klasifikaciu BMI Svetovej zdravotnickej
organizacie (WHO). Pre vyhodnotenie dosiahnutych vysledkov sme pouzili kvantitativne
a kvalitativne metddy. Neutralny chronotyp sme identifikovali 318 Ziakom (75 %), vecerny
chronotyp 45 ziakom (11 %), ranny chronotyp 61 ziakom (14 %). Normalnu hmotnost’ sme
zistili 314 ziakom (74 %), podvahu 62 ziakom (15 %), nadvahu 40 ziakom (9 %).

KPacové slova: adolescenti, chronotyp, somatické parametre

ABSTRACT

The aim of this work is to quantify chronotype and the BMI of secondary school students. 424
students (297 girls and 127 boys) from selected secondary schools in Brezno (Jan Chalupka
Comprehensive School, the Hotel Academy and the Business Academy in Brezno)
participated in the survey. A standardised questionnaire, Smith - Reilly - Midkiff, 1989,
consisting of thirteen questions, was used to identify the chronotype. To assess the
proportionality of growth, we used the international classification Body Mass Index (BMI) of
the World Health Organization (WHO). To evaluate the results obtained, we used quantitative
and qualitative methods. We identified neutral chronotype in 318 students (75%), evening
chronotype in 45 students (11%) and morning chronotype in 61 students (14%). Normal
weight was identified in 314 students (74%), while 62 students (15%) were identified as
underweight and 40 students (9%) were identified as overweight.

Key words: adolescence, chronotype, somatic parameters

UvOD

,,Chronobioldgia je vedeckou disciplinou, ktorej predmetom skiimania su biologické rytmy a
objektom vyskumu Zzivé systémy* (JanCokova, 2000, s. 9). Pod pojmom biologické rytmy
rozumieme pravidelne sa opakujice zmeny biochemickych, fyziologickych a behavioralnych
ukazovatel'ov (Jancokova, 2013).

Zakladnym pojmom chronobiolégie je chronotyp, ktory Novakova - Sladek - Sumova (2013)
charakterizujii ako individudlne rozdiely l'udi v spankovom cykle a v cykle, kedy l'udia
uprednostiiujii vykonéavanie aktivit fyzického alebo psychického charakteru. Podl'a Kerkhofa
(In: Vancova - Pivovarnicek, 2016) si na zaklade poznania svojho osobnostného chronotypu,
mozeme fyzicky a psychicky naro¢né aktivity naplanovat’ na ti cast' dna, v ktorej naSe
biologické hodiny dosahuju vrchol. Typ cloveka, ktory je aktivnejsi v dopoludnajSich
hodinéach, vstava v skorsich rannych hodinach a chodi spat’ v skorSich vecernych hodinach,
nazyvame ranny chronotyp alebo aj ,,Skovranok*. Naopak, veCerny typ cloveka je aktivnejsi v
popoludnajsej Casti dna, kedy je schopny podat’ maximdalny fyzicky a psychicky vykon.
Takyto typ nazyvame aj ,,Sova“, pretoze je charakteristicky vstavanim v neskorsich
dopoludiiajsich hodinach a chodi spat’ v neskorSich vecernych az no¢nych hodindch. Medzi

Studentskd vedeckd aktivita 2017 73



rannym a vecernym chronotypom rozliSujeme este vyrovnany (neutralny) chronotyp, ktorého
vykonnost’ a iné charakteristiky st pocas diia vyrovnané (Vancova - Pivovarnicek, 2016).
Werner et al. (2012) uvéadzaju, ze v pubertalnom veku chronotyp u I'udi koliSe az po obdobie,
ked’ zacne byt’ Clovek samostatny a ma pravidelnu pracu a zazemie. PriCom v puberte sa viac
vyskytuje neutradlny alebo vecerny typ. S predchadzajucimi tvrdeniami, ze chronotyp u
Studentov ovplyviiuje nepravidelny ¢asovy harmonogram sa zhoduju aj Hagenauer - Ku - Lee
(2011), ktori to argumentuji tym, ze v pubertdlnom a najmi Skolskom obdobi (strednéd a
vysoka skola) Studenti nemaji presne stanoveny c¢as, kedy chodia spavat’, pretoze ich sposob
zivota a aktivity sa vyskytuji vo vécSine pripadov spontdnne. S tym, ze pocas zivota sa
biorytmy menia, ustal'uju a desynchronizuju sa zhoduja aj Pivovarnicek - Vancova (2016).
Obdobie medzi detstvom a dospelostou, na konci ktorého zacina byt ¢lovek samostatny,
nazyvame adolescencia. Termin je odvodeny z latinského slova ,,adolescere”, ¢o znamena
dospievat’, mohutniet’, dorastat’ (Balla - Matejovi¢ova - Nagyova, 2008).
Chronologické vymedzenie obdobia adolescencie je od 15 - 18 az 20 rokov, niektori autori
uvadzaji hornu hranicu az 22 rokov zivota (Langmeier - Krej¢itova, 2006). Podl'a Balla -
Matejovicovej - Nagyovej (2008) v tomto obdobi rozliSujeme tri fazy:

1. skoré adolescencia (priblizne od 10/11 do 13 rokov)

2. stredna adolescencia (od 14 do 16 rokov)

3. neskora adolescencia (od 17 do 20 rokov)
Uvedeni autori uvadzaju, Zze v obdobi adolescencie dochadza ku komplexnym biologickym,
emociondlnym, psychosexudlnym a psychosocidlnym zmenam, vd’aka ¢omu adolescencia
predstavuje obdobie ukoncenia a dotvorenia celistvého obrazu mladého ¢loveka. Pocas celého
dospievania je pre rast typicka nerovnomernost’, ktora sposobuje disharmoéniu postavy. U
dievcat rast do vysky konci okolo Sestnasteho roku, zatial' o chlapci po pitnastom roku
kazdoro¢ne v priemere vyrastl o viac nez 2 cm (Machova, 2010). Rast u chlapcov konci
okolo osemnésteho roku. PrediZenie obdobia rastu u chlapcov sposobuje, Ze definitivna vyska
muzov na konci dospievania je asi o 13 cm vicSia nez vyska Zien. V obdobi adolescencie teda
dochadza k vyznamnym rozdielom medzi somatickymi parametrami dievcat a chlapcov. U
diev¢at pozorujeme zaoblovanie postavy spojené s prirastkom telesného tuku, u chlapcov
dochadza k rozvoju svaloviny (Balla - Matejovi¢ova - Nagyova, 2008).

CIEDL
Ciel'om predlozenej prace je kvantifikovat’ chronotyp a BMI zZiakov strednych §kol v Brezne
a prispiet’ tak k rozsireniu poznatkov v danej oblasti poznania.

METODIKA

Do prieskumu sa zapojilo 424 ziakov (297 dievcat a 127 chlapcov) strednych §kol v Brezne. Z
Gymnazia Jana Chalupku 130 Zziakov, z Hotelovej akadémie 231 ziakov a 63 ziakov z
Obchodnej akadémie. Vek ziakov zapojenych do prieskumu uvadzame v Tabulke 1.

Tabul'ka 1 Pocet Ziakov zapojenych do prieskumu v zavislosti od pohlavia a veku

Vek n (dievcatd) n (chlapci) spolu
15 - ro¢. 35 14 49
16 - ro¢. 70 37 107
17 - ro¢. 78 27 105
18 - roc. 57 29 86
19 - roc¢. 52 12 64
20 - roc. 5 8 13

297 127 424
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Na identifikaciu chronotypu sme pouzili Standardizovany dotaznik na zistenie chronotypu
(Smith - Reilly - Midkiff, 1989), ktory sa sklada z trinastich otazok (Priloha 2). Na zaklade
dosiahnutého bodového skore sme respondentov zaradili do jednej z troch kategorii
chronotypu: veCerny chronotyp (0 - 27 bodov), neutralny chronotyp (28 - 41 bodov), ranny
chronotyp (42 - 55 bodov). Navratnost’ dotaznika dosiahla 95,28 %.

Pre posudenie vyvazenosti rastu sa najcastejSie pouziva Body Mass Index (BMI), ktory sa
vypoéita podla vzorca: BMI = hmotnost (kg)/vyska® (m). Na zéklade BMI sme Ziakov
zaradili do kategorii podl'a ¢lenenia WHO (Tabulka 2).

Tabul'ka 2 Medzinarodna klasifikacia BMI podl'a WHO

BMI Kategoria
<18,5 podvaha
18,5 a <25 normalna hmotnost’
25 a <30 nadvéha
30 a <35 obezita 1. stupna
35 a <40 obezita 2. stupiia
40 a >40 obezita 3. stupna

Na spracovanie a vyhodnotenie udajov prieskumu sme pouzili kvantitativne a kvalitativne
metddy. Z kvantitativnych metdd sme pouzili zédkladnti deskriptivnu Statistiku (x, SD, %).
Z kvalitativnych metéd sme pouzili analyzu, syntézu a porovnanie. Pre lepSiu prehladnost’
dosiahnuté vysledky prezentujeme prostrednictvom tabuliek.

VYSLEDKY A DISKUSIA

V tabul’ke 3 uvddzame dosiahnuté vysledky z realizovaného prieskumu. Ako mézeme v
tabul’ke vidiet, vysledny priemerny chronotyp chlapcov, dievcat a celého stiboru je neutralny.
Pri urcovani kategorie telesnej hmotnosti pomocou BMI dosiahli chlapci, dievcata a cely
subor v priemere tiez rovnaké vysledky - normalnu hmotnost’.

Tabul'ka 3 Priemerné vysledky chronotypu a BMI

n | Skola | Body +SD Chronotyp | BMI+SD Kategoria

127 | spolu neutralny normalna

34,76 + 6,9 chronotyp 22,04 + 3,56 hmotnost’

18 | OA neutralny normalna

chlapci 32,94 + 5,37 chronotyp 22,44 + 3,63 hmotnost’

53 | HA neutralny normalna

33,91 £5,76 chronotyp 22,94 + 3,46 hmotnost’

56 | GJCH neutralny normalna

36,14 + 6,40 chronotyp 21,06 + 3,44 hmotnost’

297 | spolu neutralny normalna

35,38 +£5,91 chronotyp 21,01 +2,98 hmotnost’

45 | OA neutralny normalna

dievéata 34,95 + 6,00 chronotyp 21,52 + 3,82 hmotnost’

178 | HA neutralny normalna

35,45 + 6,08 chronotyp 20,90 + 2,98 hmotnost’

74 | GJCH neutralny normalna

35,49 + 5,50 chronotyp 20,99 + 2,34 hmotnost’

neutralny normalna

subor | 424 35,20 £ 5,97 chronotyp 21,32 +£3,19 hmotnost’
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Dominantny neutralny chronotyp predstavuje v subore 75 %, ranny chronotyp 14 % a
najmenej je zastipeny ve€erny chronotyp 11 %. U chlapcov je vecerny chronotyp (13 %) a
ranny chronotyp (14 %) takmer rovnako zastipeny. U dievCat sa CastejSie vyskytuje ranny
chronotyp (14 %) ako vecerny chronotyp (9%). NajcastejSie sa vyskytujica hmotnostnd
kategéria v nasom prieskume - normélna hmotnost predstavuje v celom subore 74 %,
podvéaha 15 % a nadvaha 9%. Obezitu 1. a 2. stupiia malo v priemere 1 % Ziakov, pricom
obezitu 3. stupna v naSom prieskume nemal ani jeden ziak. U chlapcov sa CastejSie vyskytuje
nadvaha (13 %) ako podvaha (11 %), u dievcat st vysledky opaéné, podvaha (16 %) sa
vyskytuje znaéne CastejSie oproti nadvahe (8 %).

NajcCastejSie sa v nasom prieskume vyskytoval neutrdlny chronotyp, ¢o mdbzeme
argumentovat’ tym, Ze Studenti strednych $kol nemaju eSte pevny ¢asovy harmonogram a ich
aktivity sa realizuju prevazne spontanne. S tvrdeniami, Ze chronotyp u Studentov ovplyviiuje
nepravidelny ¢asovy harmonogram sa zhodujt aj Hagenauer - Ku - Lee (2011), Werner et al.
(2012), Pivovarnicek - Vancova (2016). Werner et al. (2012) uvadzaja, ze v pubertalnom
veku sa viac vyskytuje neutrdlny alebo vecCerny chronotyp. V nasom prieskume sa u
adolescentov najcastejsie vyskytoval neutralny alebo ranny chronotyp.

Dominantni hmotnostni kategériu v nasom prieskume predstavuje normalna hmotnost.
Vysledky BMI sme vyhodnotili pomocou medzinarodnej klasifikdicie BMI Svetovej
zdravotnickej organizacie (WHO) pre dospelych. Na vyhodnocovanie BMI vysledkov u
mladistvych sa odporti¢a pouzivat’ BMI percentil, ktori zohl'adniuje vek a pohlavie. ZvySeny
vyskyt podvahy u dievéat mohlo preto spdsobit’ pouzitie BMI klasifikacie pre dospelych,
rovnako mohlo ddjst k javu, ktory bol popisany pri vyhodnocovani celoStatneho
antropometrického prieskumu z roku 2001, kedy dievcatd vplyvom dospievania za¢inaji viac
dbat’ o svoj zovnajSok a vzhl'ad, pozornejsie sleduju svoju telesnii hmotnost” a riadia si svoje
stravovanie, o mdze viest aZ k podvahe. U chlapcov sme zaznamenali mierne vysSie
percento nadvahy oproti podvahe. Index telesnej hmotnosti (BMI) nezohladiiuje tuk a svaly,
to znamend, ze napr. kulturista, ktory ma zvySeny podiel svalovej hmoty a minimum tukov
ma vysledky BMI rovnaké ako obézny €lovek. Od respondentov sme mali k dispozicii aj
tidaje o ich pohybovej aktivite. Castou pohybovou aktivitou chlapcov bolo posiliiovanie, na
zaklade coho moéZeme skonStatovat’, Ze ¢ast’ chlapcov, u ktorych bola vyhodnotena nadvéha,
moze mat’ zvysSeny podiel svalovej, nie tukovej hmoty.

Pri porovnani vysledkov medzi Skolami mdézeme skonStatovat’, Ze najcastejSie sa veferny
chronotyp (16 %) vyskytuje na Obchodnej akadémii v Brezne (d’alej len ,,OA*), kde ani u
jedného chlapca nebol zaznamenany ranny chronotyp. Ranny chronotyp (16 %) sa
najCastejSie vyskytuje na Gymnaziu Jana Chalupku Brezne (d’alej len ,,GJCH®*). Hotelova
akadémia v Brezne (d’alej len ,,HA*) dosiahla takmer identické vysledky s priemerom celého
suboru. Vysledky hmotnostnych kategorii si na GJCH a HA blizke priemeru. VyraznejSie
odchylky od priemeru ma OA, na ktorej podvaha dosahuje 17 %, u dievc¢at az 20 %, nadvaha
dosahuje 14 %, u chlapcov az 28 % a obezitu 1. stupnia maju 3 % Ziakov, z ¢oho vyplyva, ze
normalnu hmotnost’ ma len 65 % ziakov. Kompletné vysledky a percentualne hodnoty celého
suboru uvadzame v Prilohe 2.

ZAVER

Cielom v predlozenej praci bolo kvantifikovat’ chronotyp a BMI Ziakov strednych $kol. Na
zaklade vyhodnotenia vysledkov $tandardizovaného dotaznika na zistenie chronotypu (Smith
- Reilly - Midkiff, 1989), sme u 318 ziakov zistili dominantny vyskyt neutralneho chronotypu
¢o predstavuje 75 %. Vysledky BMI sme vyhodnotili pomocou medzinarodnej klasifikacie
BMI Svetovej zdravotnickej organizacie (WHO). NajcastejSou hmotnostnou kategoriou u 314
ziakov zapojenych do prieskumu bola normalna hmotnost, ¢o predstavuje 74 %.
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Ranny chronotyp je u oboch pohlavi zastupeny rovnako casto - 14 %. Pri vyhodnocovani
vysledkov BMI sme zaznamenali vy$§i vyskyt podvahy u dievéat (16 %) a nadvahy
u chlapcov (13 %). Porovnanim vysledkov medzi Skolami sme dospeli k zaveru, ze
najCastejSie sa vecerny chronotyp (16 %) vyskytuje na OA a ranny chronotyp (16 %) na
GJCH, HA dosiahla takmer identické vysledky s priemerom celého suboru. Vysledky
hmotnostnych kategérii st na GJCH a HA blizke priemeru. VyraznejSie odchylky od
priemeru ma OA, na ktorej sa vo zvySenej miere u dievcat vyskytuje podvaha (20 %) a u
chlapcov nadvéha (28 %).
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NAZORY A POSTOJE RODICOV A DETI NA ATLETICKU PRiIPRAVKU

MAREK SLAMINKA
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ABSTRAKT

V mojej praci prezentujem vysledky vyskumného sledovania realizovaného na rodi¢och a ich
deti, ktoré¢ navstevuju atletickti pripravku v AK UMB Banskd Bystrica. Na vyskume sa
zucCastnilo 83 rodicov a deti. Hlavnou metdédou ziskavania tdajov bol neStandardizovany
dotaznik. Vyskum bol zacieleny na zistenie nazorov a postojov rodi¢ov a ich deti na atletick
pripravku. Z vysledkov sme zistili ze rodi¢ia aj deti si spokojny s napliiou a sposobom
tréningového procesu a taktiez s trénermi a podmienkami. Pozitivne bolo aj zistenie ze deti
maju pozitivny vzt'ah k atletike a pohybovym aktivitam.

Krucové slova: atleticka pripravka, deti, nazory, postoje, rodicia

ABSTRACT

The study presents results of research observation which was realized on parents and their
children who attend athletics preparatory in AK UMB Banska Bystrica. 83 parents and
children participated in the research. The non-standardized questionnaire was the main
method of data evaluation. The research focus on children and parents’ detections and
attitudes on athletics preparatory. Results showed that parents and children are satisfied with
the aim and content of training process and also with coaches and conditions. Positive
detection was also the fact that children have positive relation to athletics and physical
activities.

Key words: athletics preparatory, children, attitudes, parents

UvOD

Pohybova aktivita by mala byt stastou Zivota kazdého c¢loveka, tak aby pomédhala
Kk udrzaniu jeho zdravého telesného a psychického stavu a bola tiez prevenciou pred vznikom
najroznejsich ochoreni.

M¢kota — Cuberek (2007) uvadzaju, Ze obdobie mladSieho Skolského veku je idedlnym
obdobim pre zlepSovanie zakladnych pohybovych schopnosti a vSestranny pohybovy rozvoj.
Na rozvijani pohybovych navykov sa v tomto veku vyrazne zucastiiuje prostredie Skoly a
rodiny, z ktorého diet’a pochadza a v prvom rade i vzt'ah rodic¢ov k Sportu.

Detska atletika je celosvetovy projekt, ktory je v sucasnosti znamy pod ndzvom ,Kids
athletics®, ktory predstavila I[AAF (Medzindrodnd asocidcia atletickych federécif)
v devit'desiatych rokoch minulého storocia. Cielom projektu je opédtovne priviest deti
k pohybu a k atletike. Toto rozhodnutie, vdaka sucasnym trendom je velmi klucové pre
svetovu atletiku. I v naSich podmienkach dochddza k postupnému rozsirovaniu projektu pod
nazvom ,,Detska atletika“.

V roku 1997 sa vyraznym milnikom vo svete atletiky stal celosvetovy projekt ,,Kids
Athletics® na Slovensku zndmy ako projekt ,,.Detskd atletika“. Hlavnym autorom tohto
dolezitého projektu je Dr. Dieter Massin a vznikol za podpory Medzindrodnej asocidcie
atletickych federécii. Hlavnym cielom bolo oslovit’ trénerov po celom svete, lebo atletické
sttaze pre deti boli velmi Casto len odrazom sutazi pre dospelych v zmensenej forme a tak
dochadzalo k predCasnej Specializdcii v tréningu deti. Tento negativny jav naruSuje
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harmonicky vyvoj u deti a nezodpoveda ich potrebam. Zdmerom celého projektu bolo preto
vytvorit’ koncepciu atletiky pre deti, ktora bude vyhovovat’ ich osobitostiam.
Ustrednou snahou celého projektu je presadit atletiku do Sirokého povedomia a presadit’ aby,
deti zoznamujuce sa s atletikou sa krok za krokom pripravovali na obdobie postupne
riadeného atletického tréningu (Kaplan — Valkova, 2009). Projekt ,,Detska atletika* zahfna
obdobie etapy $portovej predpripravy, ktord ma vseobecny a viestranny charakter (Cillik
a kol., 2014). Program ma pedagogicky — edukaény charakter a jeho realizacia prebicha po
celom svete. UcCitelia a tréneri maju moznost’ sa zucastiiovat’ odbornych stdzi a seminarov.
Program je zaradeny do cielovych skupin, ktoré predstavuji hlavne hodiny telesnej vychovy
na Skolach a Vv Sportovych klubov. Najvacsim uspechom je rozhodnutie niektorych statov,
zaradit’ tento projekt ako oficialny pre deti. Projekt spiha najdélezitej$iu otazku a to ako
vyplnit’ priestor medzi malymi detmi, zaCiatoCnikmi a skisenymi atlétmi. Rok 2006 bol
vyznamnym okamihom pre cely tento projekt. Bola zorganizovany prvy seminar, ktorého sa
zh&astnilo 20 krajin (Svachova, 2013). Zamerom bolo vyskolit prednasajucich, ktory
odovzdaju vsetky ziskané informacie a skusenosti ucitelom a trénerom. Program ,Kids
athletics* sa teSi vysokej popularite, coho dokazom je nielen organizacia rozli¢nych Skoleni
a semindrov ale aj dostupnost noviniek a aktualit na webovej stranke ,, Spravodaj kids
a Youth news®. Cely projekt je rozdeleny na 2 vekové Specifické kategorie, ktoré
zodpovedaju potrebam deti.

e Kategoéria od 7 do 12 rokov
Kids Athletics ma prave v tejto kategorie dominantni tlohu. Deti su vel'mi vyrazne
formované vtomto veku a spoluzodpovednost na tomto procese nesti ulitelia a tréneri.
Zakladom sutazi u deti v tomto projekte je ze druzstva zmieSané chlapcami a diev€atami. Ich
dostupnost’ je umoznena vsetkym pretekarom a discipliny st nastavené tak aby jednotlivé
vekové skupiny ma prirodzend formu. Sut'aze su rozdelené do troch skupin: 7-8 r., 9-10r., 11
— 12 r., Deti vo veku 7-8 r. maju na vyber z 8 disciplin. Deti z druhej kategorie majii na vyber
9 disciplin zo 16. NajstarSia vekova kategoéria sutazi z desiatich disciplinach. Jadro
predstavuje sutaz celého timu ado pozadia sa dostava sutazenie jednotlivcov. Vyber
prostredia nezohrdva vyznamnl asitaze maji relativne rychly priebeh. Jednotlivymi
sutazami sa snazime reSpektovat’ fyzicky a psychicky vyvin dietata v konkrétnej kategorii.
Cely tento programe vytvara pozitivny vztah ku kolektivu a snazi sa eliminovat’ netispech
jednotlivca.

e Deti vo veku 12-15 rokov

Pre deti v tejto vekovej kategorii je Specifikom individualny rozvoj, ktory pomaha hlavne
sukromnému sektoru a na vychovne ciele hlavne Skolské prostredie. Program je tohto nazoru,
7e sutaze by sa mali postupne charakterom podobat’ atletickym sttaziam. IAAF uvadza ze
podl'a druhu sutazi by sa malo jednat’ o sit’aZenie druzstiev. Ked’ze sa u deti v tejto vekovej
kategorii postupom zdokonal'uje prax. Je aj obohatend o 3 testy pohybovej vykonnosti: beh na
30 m z polovysokého Startu, autovy hod medicinbalom bez rozbehu (chlapci 3 kg, dievcata 2
kg), trojskok bez rozbehu.
Projekt ,,Detska atletika® na Slovensku v roku 2010 dostal plnt podporu a pod taktovkou
Slovenského atletického zvizu si dal niekol'ko dolezitych cielov. Medzi najddlezitejSie patri
ponuknut’ vol'no-Casovii pohybovu aktivitu, ktora by pozitivne rozvijala vSetky aspekty
vyvinu dietata. Prioritou je vzbudzovat vztah k zdravému pohybu, nielen budovat’
profesionalnych $portovcov v oblasti atletiky. Siroké $kéla disciplin vedie k tomu aby dieta
rozvijalo rychlost, obratnost. Cely program sa snazi vyuZzivat vSetky dostupné prostriedky
ako su certifikované nécinie a naradie aby umoznili objavovat’ detom kuzlo atletiky.
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CIELE A ULOHY VYSKUMU

Ciele vyskumu
Cielom prace je zistit nazory a postoje rodicov aich deti na atleticki pripravku, ktoru
navstevuji v AK UMB Banské Bystrica.

Ulohy vyskumu

U1 Stanovit si prieskumnt vzorku.

U3 Vypracovat’ dotaznik, ktory bude urceny pre rodi¢ov a ich deti.

U4 Poslat’ dotaznik rodicom deti, ktoré navstevuju atleticka pripravku.
US Vyhodnotit’ dotaznik.

U6 Analyzovat’ vysledky a vypracovat zavery.

METODIKA

Vyskumu sa zucastnili rodicia a ich deti, ktoré navstevuju atleticku pripravku Atletika pre deti
AK UMB Banska Bystrica. Pri vyskume ndzorov a postojov rodiov aich deti k atleticke;j
pripravke som pouzil dotaznikovli metodu, kedy sa jednalo o nestandardizovany dotaznik.
Dotaznik obsahoval dve &asti. Prvii ¢ast’ vyplnali rodi¢ia spolu s detmi. I3lo o zistovanie
vSeobecnych informadcii a nazorov deti. Prva Cast’ tvorilo spolu 20 otdzok. Niektoré otazky
boli uzavreté a niektoré otvorené. Druha Cast’ bola ur¢end len pre rodi¢ov a bola zlozend z 8
otazok. Pri vyhodnoteni ziskanych tdajov som pouzil percentualne vyjadrenie. Dal§im
faktorom, ktory ma predovSetkym zaujimal je vztah k Sportovaniu a hlavne k atletike
v mladSom veku a hlavne ¢i sa im paci napli a sposob tréningu, ¢i sa tesia na tréning, taktiez
¢i sa venuju alebo venovali nejakému Sportovému krazku, aké pohybové aktivity a atletické
discipliny by prijali alebo nechceli mat’ v tréningovom procese, taktieZ som zistoval ¢i maju
nejaky Sportovy vzor a €i sleduju atletiku vSeobecne. V ¢asti pre rodicov chcem zistit' aky
maju nazor a postoje na atleticku pripravku len rodicia. Polozil som im 8 otazok, prvych 5
otazok mali na vyber jednu z piatich moznosti a to ¢i st vel'mi spokojni, spokojni, priemerne
spokojni, nespokojni a vel'mi nespokojny. Elektronickou postou som poslal dotaznik 105
rodicom. Dotaznik bol anonymny a vyplnilo ho 83 rodiov, ¢o je 79 % navratnost. Zo
ziskanych vysledkov som zistil, Ze subor tvori 59 % chlapcov a4l % dievcat, ktoré
navStevuju atleticka pripravku. Zistili sme nasledovni pocetnost’ v jednotlivych vekovych
skupinach: 3-ro¢né deti (rok narodenia 2013) 2 t. j. 2,4 %, 4-roCne deti (rok narodenia 2012)
11 t.j 13,3 %, 5-ro¢né deti (rok narodenia 2011) 16 t. j 19,3 %, 6-rocné deti (rok narodenia
2010) 13 t. j 15,7 %, 7-ro€né deti (rok narodenia 2009) 15 t. j 18,1 %, 8-ro¢né deti (rok
narodenia 2008) 13 t. j 15,7, 9 ro¢né deti (rok narodenia 2007) 5 t. j 6%, 10-ro¢né deti (rok
narodenia 2006) 5 t. j 6 %, 11 ro¢né deti (rok narodenia 2005) 3 t. j 3,6 %. Atleticka pripravka
prebieha na troch miestach: hala (§tadién) na $portovom gymnaziu, telocvi¢ia (ihrisko) na ZS
Okruzna, telocvicha (ihrisko) na ZS Dumbierska. Z tych ¢o vyplnili dotaznik, najviac deti
chodi na tréningy na $portové gymnéazium 42 t. j. 50,6 %, na ZS Okruzna chodi na tréningy 23
t. j 27,7 % a na ZS Dumbierska chodi 18 t. j 21,7 %. Do atletickej pripravky chodi najviac
deti prvy rok 57,8 %, potom druhy rok 31,3%, 6 % deti chodi treti rok a 4,8 % deti chodi
Stvrty rok. Tato otdzka nadm ukazala ze bolo prospeSné vytvorit viaceré propagacné
informdcie a akcie ktoré sme uskuto¢nili minuly rok na viacerych miestach v Banskej
Bystrici.

VYSLEDKY
Z vysledkom prieskumu mézem konstatovat’, Ze o atletickej pripravke sa rodic¢ia dozvedeli od
svojich znamych (48,1 %), 30,9 % sa dozvedeli o atletickej pripravke v Skolskom zariadeni,
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11,1 % z internetu, 4,9 % v Casopise Pardon a 4,9 % z iného zdroja. Deti k atletike priviedli
rodicia (85,5 %), 6 % deti prisli na tréning sami od seba, 3,6 % ich priviedli kamarét/ka, po
jednom sa dozvedeli od starych rodicov, strodenca, resp. bol/a osloveny/a niekym
Z atletického klubu a iné.

Dalsimi dolezitymi faktormi su, &i sa deti venuju alebo venovali inému $portovému  krazku,
ked’ bola kladnd odpoved (39,8 %), tak sme sa spytali Ze kol'kokrat navStevuja iny kruzok.
49,6 % odpovedalo ze iny krazok navstevuju raz do tyzdia, 37,1 % dva krat do tyzdna, 5,7 %
deti chodi tri krat a 8,6 % Styri a viackrat. Zistil som Ze pred atletickou pripravkou sa 52,4 %
deti nevenovalo ziadnemu Sportovému kruzku a 47,6 % sa venovali nejakému inému
Sportovému krazku. NajéastejSie odpovede boli plavanie, gymnastika a futbal.

Zistil som, ze 55,4 % deti rada Sportuje tak preto radi chodia na tréningy, 25,5 % deti chodi
preto na tréningy lebo trénuje dobry tréner a tréningy su zabavné, 7,2 % deti chodi preto na
tréningy lebo ma tréningu kamarata/ku, 4,8 % deti chodi kvoli rodicom, 3,6 % chodi preto
lebo chce nieco v atletike dosiahnut’ a 3,6 % deti uviedlo iny dovod.

52,4 % deti sa vzdy teSia na tréning, 42,7 % sa vac¢Sinou teSia na tréning a 4,9 % sa len obcas
teSia na tréning. TaktieZ som sa pytal deti, ¢i sa im paci napln tréningu: 54,2 % deti reagovali
ze sa im vzdy paci napln tréningu, 34,9 % sa im len vac¢Sinou paci a 10,8 % sa im paci
tréning. DalSou otazkou sme sa pytali Ze ¢i si myslia, Ze trénuji vela, tak akurat, malo. 85 %
deti odpovedali ze trénuje tak akurat, 9,6 % vela a 4,8 % malo. Deti by chceli mat’ na tréningu
viac pohybovych hier (58 %). 22,2 % deti by chceli mat’ skoky. 19,8 % deti chct mat’ Sprinty
aj Stafety, 16 % deti maju radi hody a dlhé behy a 11,1 % deti maja radi nieco iné. 47,6 % deti
reagovalo Ze nechcil mat” hlavne na tréningu dlhé behy.

37,3 % deti uviedli, Zze chodia na tréningy len pre zabavu, 36,1 % deti kvoli zdraviu, 10,8 %
deti chce byt najlepsi, 9,6 % chodi kvoli nieCcomu inému, 4,8 % chce sa stat’ zndmou
osobnost'ou a jeden zverenec odpovedal ze chodi kvoli rodicom. Nasledujuca otdzka je hlavne
zamerana ze ¢omu davaju deti prednost’ bud’ pretekom alebo iba tréningom alebo obidvom
davaju prednost’. Najviac deti 48,1 % majt radi tréningy aj preteky, 42 % maja radi iba
trénovanie a iba 9,9 % maju radi preteky.

Zistoval som u deti, ¢i maji nejaky Sportovy vzor az 65 % deti odpovedalo Ze nemaju ziaden
vzor a 31,3% ma Sportovy vzor. Deti uvadzali ako svoje vzory znamych Sportovcov: Matej
Téth, Marek Hamsik, Peter Sagan a d’alsi uviedli trénerov, rodicov alebo stirodencov.
Poslednou otazkou pre deti som pytal, ¢i sleduji atletické prenosy v televizii, 6,2 % deti
sleduji pravidelne, 33,3 % sleduji nepravidelne, 38,3 % sleduji obcas, 22,2 % vobec
nesleduju

Prvou otazkou v Casti pre rodi€ov som sa pytal Ze ¢i st spokojni s napliiou tréningu: 49,4 %
boli vel'mi spokojni, 48,2 % boli spokojni, 2,4 % rodicov boli priemerne spokojni. Druhou
otazkou som zistoval ¢i su spokojni s trénermi: 63,4 % rodi¢ov st vel'mi spokojni, 34,1%
spokojni a 2,4 % priemerne spokojni. S tretou otdzkou som sa pytal ¢i s spokojny
S priestorovymi podmienkami (hala, telocviéiia, Stadion): 55,4 % rodicov su spokojni, 24,1 %
s vel'mi spokojny a 20,5 % rodicov si priemerne spokojni. Taktiez som skiimal ¢i s
spokojni s materialnymi podmienkami (naradie a nacinie): 60,2 % rodicov su spokojni, 37,3
% st vel'mi spokojni a 2,4 % rodiCov st priemerne spokojni. S piatou otdzkou som zist'oval
ako st spokojni s ¢asom tréningu. V tejto otazke po 48,8 % st vel'mi spokojni a spokojni, 2,4
% rodi¢ov su priemerne spokojni. Siestou otazkou som chcel zistit’, ako maju d’aleko miesto
tréningu od bydliska: 38,3 % maju vzdialenost’ do 3 km, 28,4 % do 1 km, 23,5 % do 5 km, 7,4
% do 10 km a 2,5 % maju vzdialenost’ nad 10 km. Poslednymi dvoma otazkami som zist'oval
ze €1 su spokojni s informaciami o atletike a aky spdsob by preferovali: 57,8 % rodicov su
velmi spokojny, 42,2 % st spokojni. 87 % rodicov preferujii informécie prostrednictvom
elektronickej posty, 6,1 % rodi¢ov chce dostavat’ informacie osobne, 2,4 % prostrednictvom
facebooku, 2,4 % cez stranku klubu, 1,2 % inym spdsobom.
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ZAVER

Ciel'om mojho vyskumu bolo prostrednictvom neStandardizovaného dotaznika vyhodnotit’
nazory a postoje rodiCov aich deti, ktoré navsStevuju atletickii pripravku. Po realizovani
stanovenych uloh konstatujem splnenie ciel'a. Nezaznamenal som ziadne negativne odpovede
od rodicov a ich deti.

Zistil som, ze najviac deti chodi k ndm prvy rok a to sved¢i o zvySujucom sa zaujme o nasu
atleticku pripravku. Pocet deti sa zvysil hlavne vd’aka propagacii detskej atletiky na viacerych
akciach a taktiez som zistil, ze o atletickej pripravke sa dozvedeli od znamych, ktorych deti
chodia do nasej pripravky.

Deti navstevujuce atleticki pripravku véacSinou nenavstevovali alebo navstevuju nejaky
Sportovy kriizok. Pozitivom je, ze deti sa vzdy teSia na tréning, podla nich trénuju tak akurat
a taktiez Ze hlavne chodia na tréning kvoli zdraviu, zabave a maja radi Sport.

Zistil som Ze vicsina deti nema ziadny Sportovy vzor, va¢sinou nesleduju atletické Sportové
podujatia. To sved¢i o tom, Ze beru vdcSinou ucast’ na tréningoch ako zébavu a nie je to zatial
ich dlhodobym ciel'om.

V dalSej Casti, kde som skimal ndzor rodicov, som zistil Ze su velmi spokojny s napliou
a obsahom tréningu ale aj hlavne su vel'mi spokojny s trénermi a spokojni st z materidlnymi
podmienkami.

Z mojho vyskumu odporuc¢am pre atleticka pripravku:

udrzat, prip. skvalitiovat’ uroven tréningov, aby viedli deti k upeviiovaniu zdravia
a zlepSovaniu urovne pohybovych schopnosti;

obmienat’ tréningy, aby boli tréningy pre deti zaujimavé a lakavé a aby ich viedli k ziskaniu
vzt'ahu k pohybu, $portu, atletike;

pokracovat’ v organizovani propagacnych podujati detskej atletiky;

inovovat’ materidlne podmienky na tréning.
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RYCHLOSTNI SCHOPNOSTI V RAMCI SEZONNIiHO MAKROCYKLU U
MLADSICH ZAKU VE FOTBALE

BC. EGON KUNZMANN
Faculty of Physical Education and Sport, Charles University, Prague, Czech republic

ABSTRAKT

Soucasny vrcholovy fotbal klade extrémni naroky na vysokou troven pohybovych schopnosti,
zejména rozvoj rychlosti, sily a koordinace je kli¢ovy v nami zkoumané kategorii U12. Bez
téchto komponent je jiz velmi slozité se v souc¢asném vrcholovém fotbale prosadit. Osobné
povazuji testovani rychlostnich schopnosti a jejich monitoring béhem sezony za klicovy
aspekt prace kondi¢niho trenéra, ¢imz se potvrzuje spravnost nastaveni celého tréninkového
procesu, volba kazdého z cviceni a jejich néasledné plsobeni na svétence. Cilem vyzkumu
bylo zjistit zmény v pribéhu sezony v linedrnim sprintu na 30 m, testu zmény sméru (505 test
na dominantni a nedominantni dolni koncetinu a Illionois agility test) u 28 ceskych elitnich
mladeznickych fotbalisti vékové kategorii U-12. Zmény jsme zjiStovali v nasledujici periodé:
zacatek sezony (t;), konec piipravného obdobi (t;), béhem soutézniho obdobi (t3) a na konci
soutézniho obdobi (t4), od ledna do ¢ervence 2016. Analyzou dat ze Ctyt testovani jsme zjistili
signifikantni zlepSeni ukazateli kondi¢nich schopnosti v testu 505 provadéném na dominantni
dolni koncetinu (DDK) viz. t3 (2.71 = 0.08 s) a t4 (2.72 + 0.06 s) v prib¢hu a na konci
soutézniho obdobi, oproti t; (2.81 £ 0.09 s). Dal§imi vyznamnymi zménami byl stejny test,
avSak na nedominantni dolni konc¢etinu (NDK), kdy se vysledky signifikantn€ zménily mezi t,
(2.83 £0.09 s), t, (2.76 £ 0.09 s), t3 (2.7 £ 0.07 s), a t4 (2.71 £ 0.09 s). V ramci pro fotbal
velmi dulezité schopnosti linedrniho sprintu na 30 m jsme zaznamenali nésledujici statisticky
vyznamné zmeény mezi t3 (4.99 £ 0.15 s), t4 (4.98 £ 0.17 s) pii srovnani s t; (5.15 = 0.21 s), a
t, (5.07+0.14 s).

Klic¢ova slova: fotbal, rychlost, agilita, testovani, kategorie U-12

ABSTRACT

The aim of the research was to determine changes in the course of the season in a linear sprint
30 meters test, change of direction (505 test on dominant and non-dominant leg and Illionois
agility test). Ensemble was 28 Czech elite youth soccer players age category U-12. We
investigated changes in the following period: beginning of the season (tl), the end of the
preparatory period (t2), during the contest period (t3) and at the end of the competition period
(t4) from January to July 2016. By analyzing data from four tests we found a significant
improvement in indicators of conditional abilities test 505 performed on the dominant leg
(DL) see. t3 (2.71 = 0.08 s) and t4 (2.72 + 0.06 s) during and at the end of the competition
period, compared with t1 (2.81 £ 0.09 s). Other significant changes in the same test, but on
the non-dominant leg (NL), where the results significantly change between t1 (2.83 + 0.09 s),
t2 (2.76 £ 0.09 s), t3 (2.7 £ 0.07 s), and t4 (2.71 = 0.09 s). In the context of the football very
important capabilities linear sprint 30 m was recorded following statistically significant
changes between t3 (4.99 + 0.15 s), t4 (4.98 £ 0.17 s) compared with t1 (5.15 £ 0.21 s) and t2
(5.07+0.14 s).

Key words: football, speed, agility, testing, category U-12
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UvOD

., Rychlost je vyznamnym faktorem herniho vykonu hrace v soucasném fotbale. Hrac v priibehu
utkani vykona mnoho pohybovych a hernich aktivit, které vyzaduji vysoké usili provedené
maximalni intenzitou. Jde o rozhodujici pohybové aktivity, které v mnoha pripadech rozhoduji
a ovliviuji vysledek utkani* (Rutteméller, 2005).

Vyzkum plynule navazuje na bakalarskou praci (Kunzmann, 2015), kterd byla zamétena na
testovani a komparaci urovné pohybovych schopnosti fotbalistl elitni trovné se zahrani¢nimi
druzstvy (Némecko a Slovensko) ve veékové kategorii Ul4. Nasim cilem tentokrat bylo
zamé&fit se na sezonni variabilitu rychlostnich schopnosti u mladych elitnich fotbalovych
hraca. Napli celé prace se tykala jediného mladeznického celku, mladsSich zak SK Slavia
Praha ro¢niku narozeni 2004, kde jsem v dobé¢ testovani vykondval funkci asistenta trenéra se
zaméienim na rozvoj pohybovych schopnosti (kondi¢ni trenér). Chtél jsem si ovéfit, jak se
vySe zminéné vyvijeji v prubéhu sezoény s piihlédnutim na systematickou aplikaci
ruznorodych specifickych 1 nespecifickych cvieni rozvijejicich pravé rychlost, silu a
koordinaci s cilem provadét vSechny ¢innosti v co nejvyssi intenzité a aplikovat je nasledné
do soutéznich situaci.

Vysokointenzivnich ¢innosti trvajicich 2-4 s béhem utkdni nalezneme mezi 150-280, a
zahrnujeme mezi né agility, ¢innosti provadéné v maximalni rychlosti a akceleraci (Bangsbo,
2007). Spravné provedeni téchto ¢innosti je podminéno biomechanickou a morfologickou
strankou kazdého z hract. Hrac¢i musi prochédzet spravné vedenym tréninkovym procesem,
aby byli schopni provadét neocekavané Cinnosti typu vyskok na centrovany mié, souboje o
mi¢, kopy do mice a dal$i podobné &innosti maximalnim usilim. Uspéch je odvisly zejména
od kvalitniho a planovaného tréninkového procesu. V piipad¢ Spatn¢ vedeného tréninkového
procesu mohou byt takové Cinnosti nebezpecné zejména ze zdravotniho hlediska (Maly,
2014). Pro prevenci téchto rizik potiebuje kazdy zhract vyznamné kvalitni uroven
expolozivnich silovych schopnosti a jistou urovei celkové svalové sily. Uspésny fotbalista
vrcholové urovné (MS, ME, Liga mistrt atd.) bezpodminécné disponuje taktéz rovnomérné
rozvinutymi aerobnimi i anaerobnimi schopnostmi, které jsou pfedpokladem pro vykonavani
vysokointenzivnich ¢innosti (Aziz, 2006).

Cinnosti vysoké intenzity se vyskytuji v utkani zhruba kazdych 90 sekund a doba trvani je
piiblizné 2-4 sekundy (Al Haddada, 2015). Kdy ¢innosti provadéné ve sprintu pokryvaji
1-11% z celkové absolvované vzdélenosti behem utkani. VétSina hract vykona na rtznych
postech a v rozdilnych vzdalenostech 30-40 takovych ¢innosti (Mohr et al. 2003).

Velmi zajimavy vyzkum probihal v Némecku, kde zkoumali ¢tyfi rozdilné skupiny fotbalistl
dle v€kovych kategorii. Probandi ve vékovém rozmezi 13 az 19 let po dobu jednoho roku
absolvovali specificky silovy trénink charakteristicky zejména zaméfenim na ptedni diep.
Druhé skupina absolvovala pouze klasicky fotbalovy trénink bez ptidaného silového tréninku.
Vsichni probandi potvrdili autorovu hypotézu, kdy jednoro¢ni silovy trénink mél vliv
a signifikantné zlepSil vykonnost v 5 a 30 metrovém sprintu oproti kontrolni skupiné, ktera
trénink nepodstoupila (Sander, 2012).

Dalsi studie z Némecka ukazuje podobné vysledky jako nase diplomova prace, kdy kategorie
D-jugend (11-13 leti fotbalisté¢), béhem roc¢niho silového tréninku dosdhla skupina 27
probandil v linedrnim sprintu na 30 metra vysledki 4.75 + 0.2 s. Aby skupina fotbalist (48
probandi) bez pravidelného silového tréninku dosdhla na ¢asy 4.94 + 0.26 s. Dvé popisované
skupiny byly porovnavany se skupinou déti (21 probandli) neprovozujicich pravidelné fizenou
pohybovou aktivitu, ktefi dosahli na ¢asy 5.66 + 0.51 s (Wirth, 2011).

METODIKA
Prace je charakteristickd pouzitim metody komparace. Kdy porovndvame dosazené Casy
kazdého z hract béhem Ctyt testovani (ti, to, t3, t4). Pomoci statistickych metod jsme zjistovali
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sezonni variabilitu rychlostnich a agility schopnosti. Na kazdy test m¢l hra¢ vzdy dva pokusy,
kdy se lepsi zapisoval do zaznamového archu. Takto byl proveden kazdy nami vybrany
testovy cvik, kterymi byli Illinois test, 505 test a sprint na 30 metrid. Kazdé z testovani
probihalo na umg¢lé travé v tréninkovém centru SK Slavia Praha ve stejnou denni dobu od
15:30.

Nas vyzkumny soubor se skladal z 28 hract kategorie Ul2, nejvyssi vykonnostni trovné
behem sezony 2015/16 (vitéz ceské ligy mladSich zakd). Vek fotbalisti se béhem testovani
pohyboval 11.7 £ 0.5 let, télesnd vyska poté 149 + 7.8 cm a télesna vaha 40.5 + 5.7 kg.
Tydenni mikrocyklus vypadal nésledovné: 5 tréninkovych jednotek béhem tydne, a jedno
soutézni nebo pratelské utkdni béhem mikrocyklu. Béhem testovani jsme nazaznamenali
jediné kloubni ¢i svalové zranéni.

Pro vypocet dat jsme pouzili deskriptivni statistiku, kdy jsme se soustfedili zeyména na
aritmeticky priimér, rozptyl a smérodatnou odchylku.

Vyzkum obsahuje souhlas etické komise, kdy i rodice podepsali informované souhlasy s
testovanim svych déti.

VYSLEDKY

Vysledkem prace je zjisténi, Ze rychlostni schopnosti jednotlivych hra¢h a jejich projevy ve
vysledcich naméfenych testli se v prubéhu sezony zlepsSuji. Odchylky v rdmei vykonnosti
fotbalistli pozorujeme zejména z diivodu rozdilného zatizeni béhem kazdého z mikrocykla,
nebo z diivodu tréninkového vypadku (nemoci, zranéni).

Tabulka 1 Komparace pohybovych schopnosti béhem sezony

Deskriptivni statistika

Vybrané . i
. o Smérodatna o,
proménné Primeér e Nejhorsi
odchylka Nejlepsi vykon
vykon
il t) 2.81 0.09 2.77 2.86
gility
505 DK 2.79 0.13 2.73 2.85
© ts 2.71 0.08 2.67 2.75
ty 2.72 0.06 2.69 2.75
il t, 2.83 0.09 2.79 2.88
gility
505 NDK_ 2.76 0.09 2.71 2.8
© t3 2.7 0.07 2.67 2.74
ty 2.71 0.09 2.67 2.76
o t, 18.82 0.56 18.55 19.09
1.?.‘315 t) 18.52 0.63 18.12 18.82
agliity 17.94 0.51 17.69 18.18
test (s)
ty 17.89 0.66 17.57 18.21
t) 5.15 0.21 5.05 5.26
Linearni t 5.07 0.14 5 5.13
sprintna  ts 4.99 0.15 4.92 5.07
30
m) 408 0.17 49 5.06

V testech 505 DDK a NDK vidime postupné zlepsSovani nejlepSich casti vétSiny hrach
s vyjimkou zavérecného testovani t4 Primérné Casy jednotlivych testovani uvadime v tabulce.
Avsak nejlepsi dosazeny ¢as na DDK je 2.67 s, a nejhorsi dosazeny Cas poté 2.86 s.

Casy na NDK jsou nasledujici: nejrychlejsi ¢as 2,67 s, a nejpomalejsi 2,88 s.
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V linearnim sprintu na 30 metrti poté zaznamenavame prumérné ¢asy okolo 5 + 0.21 s dale
viz. tabulka. Kdy nejlepsi vykon dosazeny v testu je 4.9 s, a nejhorsi 5.26 s.

DISKUZE

Budeme se vénovat pouze testu linedrnimu testu sprint na 30 metrG. NejlepSich vysledkt
v testu sprint na 30 m dosahuji v testovém souboru dva krajni zdloznici, jeden z nich ma
rodice z Afriky, coz ho geneticky predisponuje ke kvalitnim vykonim v podobnych
rychlostnich testech. AvsSak dalsi tii hrac¢i dosahujici casti 4.90 s, znichz jsou dva stfedni
utoc¢nici, kde miizeme polemizovat, zda je jejich vyhodou vysoka postava, oproti zminénym
krajnim zaloznikim, ktefi dozajista ztraceji vyskou urCitou vyhodu, kterou naopak nahrazuji
extrémné kvalitni frekvenci kroku. Jak vime, tak pro maximalni rychlost je rozhodujici
piedevsim délka a frekvence kroku, z téchto divoda jsme se pfi rychlostnich cviCenich snazili
pusobit nejenom na kvalitné provedenou techniku rychlé zmény sméru viz. test 505, ale taktéz
na spravnou techniku béhu, které jsme se vénovali pii vétSin€ rychlostnich cviceni, tak také
pfi jednom tréninku atletiky za ¢trnact dni, stfidajicim se s gymnastikou (sudy/lichy tyden),
kterou kazdy z hraci rocniku 2004 v pribéhu tydenniho mikrocyklu absolvoval.

Nejhorsich casti ptirozené dosahovali brankafi, stfedni zaloznik, stfedni obrance a jeden
z hrotovych titoéniki. Casy se pohybovaly okolo 5.26 s + 0.2 s. Kdy musime neustale brat na
zietel ménici se posty hraci v pribéhu sezony, kdy se stoper miize vyskytnout na pozici
krajniho zdloZznika, jenom z divodu poznavani novych podnétii hernich situaci s danou pozici
spojenych, coz je ve v€éku 12 let nutnosti pro rozvoj herniho mysleni, i kdyz se hra¢im jiz
herni pozice snazi trenéii pti piechodu na velké hiisté ustalit.

Jiz jednou zminénd studie ukazuje podobné vysledky jako nase diplomova prace, kdy
kategorie D-jugend (11-13 leti fotbalist¢). Béhem ro¢niho silového tréninku dosédhla skupina
27 probandi v linedrnim sprintu na 30 metri vysledka 4.75 + 0.2 s. Aby skupina fotbalistl
bez pravidelného silového tréninku doséhla na ¢asy 4.94 + 0.26 s. Dvé popisované skupiny
byly porovnavany se skupinou déti neprovozujicich pravidelné fizenou pohybovou aktivitu,
kteti dosahli na Casy 5.66 + 0.51 s (Wirth, 2011). Otazkou zistava rozdilny piistup ke stylu
méteni beéhu na 30 metrd, kdy nékterd testovani jsou provadéna s nabéhem 1-10 metrq, ¢i je
zvolen vysoky, polovysoky ¢i polonizky start. Proto musime k podobnym vysledkim
zaujimat i urcitym zptsobem kriticky nazor. Vyraznou pfipominkou pak muze byt biologicky
vék probandi, ktery se v pribéhu testovani ¢aste¢né meénil (perioda leden-Cervenec) a mohl
mit vliv na vysledky v testovani.

Béhem dlouhé sezony, planovani ptipravného ¢i soutézniho obdobi jsem zjistil, které faktory
pozitivné ¢i negativné ovliviiuji vykonnost vétSiny hrac¢t. K tomu nam byla napomocna
pfesna evidence o poctu odehranych minut, aktivné za€astnénych tréninkovych jednotek, a co
bylo velmi zajimavé sledovat, byly idaje o Skolnim prospéchu, ktery ma z ¢ésti taktéZ vliv na
soustiedénost a tim padem efektivitu tréninkového procesu 12ti let¢ho hrace. V pribéhu
sezony jsme zaznamenali tf1 pfipady, kdy dochéazelo k velmi vyraznym bolestem v oblasti
kolenniho kloubu (ptfesnéji pod patellou), a to z divodii rastovych, kdy byli hra¢i nuceni
obtizim.

Aby se hraci na kazdy z tréninka tésili, do tréninkového procesu jsme vybirali jak herni
fotbalova cviceni, tak soutézni formy rozvoje rychlostnich, silovych 1 koordina¢nich
schopnosti, zejména pro motivaci a emocni ndboj u 12ti letych mladSich zakt. Uvedena
skute¢nost méla podle mého nazoru velky vliv na zlepSovani pohybovych schopnosti, jelikoz
kazdé ze cviCeni extrémné motivovalo kazdého z hract do cinnosti, tak také komplexné
zlepsovalo popisované pohybové schopnosti. Minimdlné jsme zarazovali formy tzv.
»drilovych® cvi€eni. Psobit na emocionalni prozitek hrace a radost z provadéné Cinnosti, se
snahou pfenést naucené do mistrovskych utkani, to jsou nazory né€kolika znamych elit
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trenérské oblasti, kdy radost mladych i starSich hra¢t musi v kazdém trenérovi probouzet
naprosto stejné pocity. Podobnou skute¢nost jsem si béhem testovani mnohokrat potvrdil a
stala se velkym pfinosem pfi praci s mladeznickymi sportovci i do budoucna.

Otéazkou tedy zlistava, zda jsme méli spravné nastaveny tréninkovy proces? JelikoZ naSe Casy
v linearnim sprintu mirn€ zaostavaji za Casy nejlepsich fotbalist ze studie Wirtha a spol. Byla
vybrana spravna cviceni rozvijejici presné dané pohybové schopnosti, nebyli na zavér sezony
hraci zbytecné pietizeni velkou kumulaci utkani a zahrani¢nich turnaji (Andorra, Rakousko,
Slovensko, Némecko)

ZAVER

Vyzkum byl zaméfen na sezonni variabilitu rychlostnich schopnosti fotbalistii jednoho celku
nejvyssi vykonnosti urovné v kategorii U12 (ro¢nik narozeni 2004). Kdy jsme si za cil
stanovili zjistit, jaké vykony budou hrac¢i podavat v ramci standardizovanych testd Illinois
test, 505 test (provadéno na dominantni i nedominantni dolni koncetinu) a linearnim sprintu
na 30 metri. Testovany soubor obsahuje 28 hraca z tymu SK Slavia Praha, kdy bohuzel ne
vSichni byli schopni absolvovat v§echna méfeni (t), to, t3, t4). Testovani pokazdé probihalo na
hfisti s umelym povrchem, aby byly podminky pro vSechny probandy stejné. Tak jak sezona
probihala se ndm vzdy seSel rizny pocet hracl, zejména ze zdravotnich divodu, Skolnich
povinnosti, ¢i prestupu do jiného celku. U vétSiny hracl jsme zaznamenali signifikantni
zlepSeni s kazdym dal§Sim testovanim, kromé ts, které primérnymi vysledky céstecné
zaostavalo za t3.

Dtlezitym zjisténim jsou vysledky zejména pro realizacni tym rocniku 2004 a dalsi
mladeznické trenéry v klubu, taktéz pro planovani budouciho tréninkového procesu s cilem
rozvijet jednotlivé pohybové schopnosti a vychovévat kvalitni hrace pro profesiondlni Cesky a
potazmo evropsky fotbal.

V budoucnu urcit€¢ budu chtit pokraCovat v podobné intervenci zejména pro kontrolu
vlastniho tréninkového procesu, abychom méli piesné informace o pokroku svéfenct a stavu
jejich trénovanosti. Byl bych velmi rad, kdyby podobnych vyzkumi na izemi CR vznikalo co
nejvice, tak aby trenéfi mohli porovnavat jednotlivé sportovce mezi sebou. Podstatou sportu
je vlastné soutéZivost a motivace mit ty nejlepsi sportovece ve svém celku, byt nejlepSim.
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VLIV POHYBOVE INTERVENCE NA VYBRANE PARAMETRY STATICKE
POSTURALNI STABILITY U SENIOREK

BC. HANA KRATOCHVILOVA
Faculty of Physical Education and Sport, Charles University, Prague, Czech republic

ABSTRAKT

Starnuti predstavuje pfirozeny proces lidského zivota. S pribyvajicim vékem dochazi ke
snizovani funk¢nich schopnosti a k rozvoji degenerativnich zmén organismu. Jednim
z dtsledki je zhorSovani posturalni stability, které prispiva k vyssi incidenci padi. Tato studie
se zabyva vlivem pravidelného skupinového cvieni na vybrané parametry posturalni stability
u seniorek. Vyzkumny vzorek tvofilo 9 seniorek, které absolvovaly skupinové cviceni
zamétené na zlepSeni rovnovahy, rozvoj svalové sily a flexibility dolnich koncéetin. Pomoci
tlakové desky byly analyzovany rozdily vybranych parametrti posturalni stability ptfed a po
skonceni intervence. U seniorek doslo ke zlepSeni vSech méfenych parametrii statické
posturdlni stability, zejména pii stoji bez zrakové kontroly. Z vysledki Ize cerpat pfi
planovani preventivni intervence v ramci cvi¢ebnich programt pro seniory.

Klic¢ova slova: posturalni stabilita, seniorky, skupinové cviceni, balan¢ni cviceni

ABSTRACT

Aging is a natural process of human life. There is a reduction in functional abilities and a
development of degenerative changes in the body. One of the cosequences is the deterioration
of postural control, which contributes to a higher incidence of falls. The aim of this study was
to investigate the effects of a regular group exercise on selected parameters of postural control
in older women. The sample consisted of nine women who attended group exercises aimed at
improving balance, muscle strength and flexibility of the lower extremities. To evaluate the
differences in selected parameters of static postural control before and after intervention the
pressure plates were used. All measured parameters of static postural control improved,
particularly when standing without visual control. The results can be helpful in planning of
preventive exercise programs for seniors.

Key words: postural control, seniors, group exercise, balance exercise

UvOD

Posturalni stabilitu (PS) Ize definovat jako schopnost zajistit takové drzeni téla, jez zabranuje
nezamyslenému anebo netfizenému padu. Jedna se o proces, kterym télo reaguje na zmény
zevnich a vnitinich sil. Tento proces je zajiStovan vykonnou slozkou pohybového systému,
kosternimi svaly, jejichz aktivita je zavisld na fizeni centralnim nervovym systémem, ktery
analyzuje informace z proprioceptord, exteroceptorti, zrakového a vestibularniho systému, a
vytvaii tak adekvatni motorickou strategii pro udrzeni rovnovahy (Kolaf, 2009; Vateka a
Varekova, 2009). Tato strategie se lisi pro klidovy stoj (statickd posturdlni stabilita) a pro
pohyb ¢i lokomoci (dynamické posturdlni stabilita). Pfi udrzovani klidového stoje dochézi ke
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Vsechny vySe uvedené systémy a déje zajist'ujici PS jsou ovlivnény starnutim (Abrahamova a
Hlavacka, 2007). Snizeni citlivosti perifernich smyslovych organti bylo zjisténo u vétSiny
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seniort, aniz by u nich bylo diagnostikovano konkrétni onemocnéni, které by tyto zmény
zpusobilo. Jsou tedy povazovany za normalni dasledek starnuti (Horak et al., 1989). Autorka
Woollacott (1993) poukazuje na to, ze lidé ve ve€ku 70 let maji snizeny pocet senzorickych
buné¢k vestibularniho systému dokonce az o 40 %. Déle dochazi ke zhorSeni zrakovych funkci
(Lord a Menz 2000), snizeni propriocepce a vibrac¢niho ¢iti (Abrahamova a Hlavacka, 2007) a
také ke zméné svalové tkdn€¢ ve smyslu redukce svalové hmoty a snizeni svalové sily
(Azzabou et al., 2015; Granacher et al., 2011). Se stoupajicim vékem se také zhorSuje
piesnost koordinace senzorickych vstupti, pfichdzejicich do CNS, s adekvatni navazujici
motorickou odpovéedi (Yeh et al., 2015). S tim souvisi nejen zmény pii vzdjemné integraci
jednotlivych vstupti, ale 1 znesnadnéni rychlé zmény poméru jejich vyuziti. Dusledkem je
naruSeni posturalni stability a s tim spojené zvysSené riziko padu (Toledo a Barela, 2014). Toto
riziko se zvySuje také diky Castéjsi incidenci chorob, souvisejicich s pokrocilym vékem, jako
je osteoartroza, cévni mozkova piihoda, Parkinsonova ¢i Alzheimerova choroba (Abrahamova
a Hlavacka, 2007).

Predpoklada se, Ze jedna tfetina az polovina populace nad 65 let ma problém s udrzovanim
posturdlni stability (Abrahdmova a Hlavacka, 2007). V rozvinutych zemich pomér této
populace v ramci spolecnosti stale nartstd (Kinsella a Phillips, 2005). Proto je potieba
vénovat této skupiné zvySenou pozornost a zaméfit se nejen na terapii dusledkd, ale
predevsim na prevenci padd. Jednou z moznosti je pozitivni ovliviiovani procest posturalni
stability.

Studie autortt Egerton a Brauer (2009) poukazala na to, ze praimérna fyzicka zatéz, tedy bézné
denni aktivity, jako je naptiklad kratka chize, ¢i noSeni bfemen, md minimdalni vliv na
zlepSeni posturdlni stability. Predmétem zkoumdani jsou tedy riizné formy pravidelné
pohybové aktivity, kterd dle American College of Sports Medicine (2009) piispiva ke
snizovani biologickych zmén spojenych se starnutim, a tim zlepSuje parametry posturalni
stability. VyuZivana je metoda Pilates, pii které dle nékterych autorl pii pravidelném cviceni
dochazi ke zlepSeni proprioceptivnich funkci a posileni svalti, které jsou soucasti motorickych
strategii, a tim ke zlepSeni statické i1 dynamické posturdlni stability (Appell et al., 2012;
Mesquita et al., 2015). V porovnani s metodou Proprioceptivni Neuromuskularni Facilitace
(PNF) vsak nebyl zaznamendn zadny signifikantni rozdil. Z vyzkumu tedy plyne, Ze obé& tyto
metody maji pozitivni vliv na PS (Mesquita et al., 2015). Cviceni Tai Chi také vykazuje
pozitivni vysledky, ve smyslu sniZeni pfedozadnich i mediolateralnich vychylek pfi pfenaSeni
dennich aktivitach (Chang a Zhou, 2015). Mezi dal§i mozné pfistupy, pozitivné ovliviiujici
nékteré parametry statické 1 dynamické posturdlni stability patii cvi€eni na gymnastickém
mici (Kim, 2016; Seo et al., 2012), cviceni ve vodnim prostfedi (Kaneda et al., 2006), tane¢ni
terapie (Sofianidis et al., 2009) a dalSi. Mnohé z téchto ptistupti v§ak kladou vysoké néaroky
na specialni vycvik lektora, ¢i finanéné nakladné pomiicky. Cilem této studie bylo ovéfit, zda
pravidelné skupinové cviceni bez specidlnich pomicek a nadstavbového kurzu lektora ma
pozitivni vliv na vybrané parametry posturalni stability u seniorek.

METODIKA

Pro ucely vyzkumu byly osloveny seniorky z univerzit tfetiho véku pravnické, 1. a 3. 1€katské
fakulty Univerzity Karlovy. Celkem bylo vybrano 13 Zen, z nichz pouze 9 kompletné
absolvovalo cely vyzkum (vék = 72,11 + 6,87 roku; télesnd hmotnost = 69,7 + 11,09 kg;
télesna vysSka = 162,9 + 5,63 cm). Do studie byly zatazeny pouze Zeny nad 65 let, schopné
samostatné chize po rovin€ i1 do schodli, bez zavazného akutniho ¢i chronického
neurologického onemocnéni, které v poslednich péti letech prodélaly alespon jeden pad. Zeny
byly seznameny s pribéhem méfeni i intervence a podepsaly informovany souhlas.

Pfed zahdjenim a po ukonCeni intervence byly ucastnicim odebrany zakladni osobni
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informace a anamnéza a provedeno méteni statické posturalni stability pomoci tenzometrické
desky RS Footscan® Balance 7.6 second generation (RSscan International, Belgium). Na této
desce o velikosti 50x40 cm se 4 100 snimajicimi senzory o citlivosti 0,1 N.cm-2 bylo
provedeno celkem 6 test. Nejprve byl testovan stoj o Siroké bazi s otevienyma (SSOO), poté
se zavienyma oc¢ima (SSZO). Nasledovalo méteni stoje o uzké bazi s otevienyma (USOO) a
poté se zavienyma ocCima (USZO). Osoby si poradi testovanych dolnich koncetin mohly
zvolit. Kazdy test trval 30 s, pficemz interval odpocinku mezi jednotlivymi testy byl ptiblizné
60 s.

Testovand osoba stdla na tenzometrické desce vzdalené 2 metry od stény, na které byla
vyznacena kolmice, kterd odpovidala vertikalni stfedové ose téla. Ve vySce oci byl umistén
bod, ktery osoba béhem testovani s otevienyma ocima sledovala, aby bylo zajisténo spravné
napfimeni patefe a pozice hlavy. Osoba byla instruovana, aby bé¢hem testu stala co nejklidnéji
a nehybala se a byla informovana o zac¢atku a konci kazdého jednotlivého testu.

Hodnocenym parametrem byla celkovd draha (Total Travel Way — TTW) stiedu tlakového
pusobeni (Centre of Pressure) v jednotkdch milimetra.

V ramci intervence absolvovaly ucastnice celkem 10 lekci skupinového cviceni, které
probihalo 2x tydné v rozsahu 60 minut/lekce.

Cvicebni jednotka byla inspirovéna studii Lelard a Ahmaidi (2015), kde autofi popisuji
pozitivni UCinky ,,multimodal training,” tedy cviceni sestavajicitho se z posilovacich,
protahovacich a balan¢nich cvikli, na posturalni stabilitu. Skladba cvicebni jednotky byla
nasledujici: 10 minut rozehiati s prvky dynamického strecinku, 15 minut posilovaci cviky, 25
minut balan¢ni cviky, 10 minut modifikace chiize po mekkém povrchu. Rozehtéti zahrnovalo
kontrolované rytmické pohyby ve vSech kloubech hornich koncetin (HK), dolnich koncetin
(DK) a trupu. Diraz byl kladen na dosazeni maximalniho aktivniho rozsahu pohybu.
Posilovaci cviky byly zaméfeny na zpevnéni trupového svalstva a svalstva DK. Balancni
cvieni obnaSelo sérii cvikl, pfi kterych se ucastnice ulily védomé prendset vahu do
jednotlivych sméri. Nasledovaly cviky ve stoji na jedné DK pro zlepSeni stabiliza¢nich
mechanismi stojné DK. V zavéru cvicebni jednotky trénovaly ucastnice modifikovanou chtzi
(napt. s dlirazem na zvedani kolen) po mékkém povrchu, ktery byl vytvofen spojenim
n¢kolika podlozek na cviceni. Kazdé ucastnici byla v pribehu lekce k dispozici zidle pro
zajisténi opory ¢1 mozZnosti odpocinku.

Pro deskriptivni statistické zpracovani dat byl pouZzit program MS Office Excel® 2010. Studie
byla schvélena Etickou komisi Fakulty télesn¢ vychovy a sportu Univerzity Karlovy v Praze.

VYSLEDKY

Hlavnim hodnocenym parametrem byla celkova drédha — Total Travel Way (TTW) stfedu
tlakového pusobeni béhem stoje o Siroké bazi s otevienyma (SSOO) a se zavienyma ocima
(8SZ0), stoje o uzké bazi s otevienyma (USOO) a se zavienyma o¢ima (USZO).

Pii stoji o Siroké bazi s otevienyma o€ima byla naméfena primérna celkova drédha pied
intervenci TTWgsoo1 = 105,1£30,1 mm a po intervenci TTWssoo2 = 99,6+14,7 mm. Pfi
stejném typu stoje se zavienim oci byla hodnota parametru vyssi. Priimérna vstupni hodnota
byla TTWgszo1 = 145,7£41,6 mm a vystupni TTWgsz02 = 110,1£27,9 mm. Pfi zavieni o¢i se
pii nezmeénéné stojné bazi Ize ocekéavat zhorSeni vysledkii. Teoreticky by pomér oteviené a
zaviené o¢i mél byt v rozsahu 1-1,2. Tento piedpoklad byl splnén pouze ve vystupnim méfeni,
kdy byl tento pomér 1,1 oproti vstupnimu 1,4. V porovnani vstupniho a vystupniho méfeni se
také snizil rozdil mezi Gcastniky pifi obou typech stoje, o ¢emz svédcCi snizeni varia¢niho
rozpéti u SSOO o0 55,5 % au SSZO o 25 % (viz. Tabulka 1 a 2, s. 5).

Velice podobnd situace nastala pfi stoji o uzké bazi. Pii stoji s otevienyma oCima byla
naméiena primérna hodnota TTW pted intervenci TTWysoor = 127,0+45,3 mm a po
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intervenci TTWysoo2 = 116,430 mm. Pfi zavienych ocich byla tato vstupni primérna
hodnota TTWuyszo1 = 217+£74,6 mm, vystupni TTWyszo, = 130,6£37,4 mm. Pomér USOO a
USZO pied intervenci byl 1,7 a po intervenci 1,1. Variacni rozpéti se u obou typu stoje
vyrazn¢ snizilo, tudiz lze fici, Ze se stejn¢ jako u stoje o Siroké bazi snizil rozdil mezi
ucastniky, a to u USOO 0 36 % a USZO o 55 % (viz. Tabulka 1 a 2, s. 5).

Pti porovnani priimérnych hodnot vstupniho a vystupniho méfeni v jednotlivych testech (viz.
Graf 1, s. 6) je patrné nejvetsi zlepSeni u USZO, o 40 % oproti vstupni hodnoté. Druhé
nejvyraznéjsi zlepSeni je v testu USZO a to o 24 %.

Tabulka 1 Vstupni méfeni. Hodnoty celkové drahy (TTW) stiedu piisobiste tlaku (COP)

SSOO SSZ.0 USOO USZO

[mm] [mm] [mm] [mm]
Proband 1 120 222 103 202
Proband 2 149 97 84 109
Proband 3 93 113 202 295
Proband 4 66 188 113 216
Proband 5 69 112 62 98
Proband 6 156 131 194 236
Proband 7 107 107 97 206
Proband 8 101 155 145 344
Proband 9 85 186 143 254
AVG 105,1 145,7 127,0 217,8
STD 30,1 41,6 45,3 74,6
MAX 156,0 222,0 202,0 344,0
MIN 66,0 97,0 62,0 98,0
VAR 90,0 125,0 140,0 246,0

Legenda: SSOO — stoj o Siroké bazi s otevirenyma ocima; SSZ0O — stoj o Siroké bazi

se zavienyma ocima, USOQO — stoj o uzké bazi s otevienyma ocima; USZO — stoj o uzké bazi
se zavienyma ocima,; AVG — primérna hodnota; STD — smérodatna odchylka; MAX —
maximalni hodnota; MIN — minimdalni hodnota; VAR — variacni rozpéti.
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Tabulka 2 Vystupni méfeni. Hodnoty celkové drahy (TTW) stfedu plisobiste tlaku (COP)

SSOO SSZ.0 USOO USZO

[mm] [mm] [mm] [mm]
Proband 1 117 129 99 105
Proband 2 74 98 86 97
Proband 3 123 124 96 135
Proband 4 106 131 152 121
Proband 5 84 81 95 111
Proband 6 105 95 126 138
Proband 7 101 72 85 82
Proband 8 88 166 174 199
Proband 9 99 95 135 187
AVG 99,7 110,1 116,4 130,6
STD 14,7 27,9 30,0 37,4
MAX 123,0 166,0 174,0 199,0
MIN 74,0 72,0 85,0 82,0
VAR 49,0 94,0 89,0 117,0

Legenda: SSOO — stoj o Siroké bazi s otevienyma ocima, SSZO — stoj o Siroké bazi

se zavienyma ocima; USOQO — stoj o uzké bazi s otevienyma ocima; USZO — stoj o uzké bazi
se zavienyma ocima; AVG — priumeérnad hodnota; STD — smerodatna odchylka; MAX —
maximalni hodnota; MIN — minimalni hodnota; VAR — variacni rozpéti.

Graf 1 Srovnéni primérnych hodnot (AVG) vstupniho a vystupniho méfeni
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Legenda: SSOO — stoj o Siroké bazi s otevienyma ocima, SSZO — stoj o Siroké bazi
se zavirenyma ocima,; USOO — stoj o uzké bazi s otevienyma ocima; USZO — stoj o uzké bazi
se zavienyma ocima; AVG — prumérnd hodnota
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DISKUZE

Nase studie se zabyvala vlivem pravidelného skupinového cviceni na vybrané parametry
posturalni stability u seniorek.

Po intervenci doSlo u Zen ke zlepSeni hodnoty parametru TTW ve vSech testovanych
situacich. To odpovida tvrzeni studie Lelard a Ahmaidi (2015), kterd poukazala na to, ze pfi
pravidelném cviceni, které kombinuje protahovaci, balancni a posilovaci cviky, dochazi ke
Primér TTW skupiny se snizil ve stoji o Siroké bazi se zavienyma o¢ima o 40 % a ve stoji o
uzké bazi se zavienyma oc¢ima o 24 %. Béhem stoje o Siroké bazi s otevienyma oc¢ima bylo
zaznamenano snizeni praméru TTW pouze o 4 % a pfi stoji o izké bazi s otevienyma o¢ima o
8 %. Lze tedy fici, ze se seniorky z této skupiny zlepsily predev§im v parametrech
hodnoticich posturalni stabilitu s vyfazenim vizudlni slozky senzorického systému. Romberg
index, ktery udava pomér TTW ve SS ZO a SS OO by se mél pohybovat v rozpéti 1 - 1,2. Pii
vstupnim méteni byla jeho hodnota u Sirokého stoje 1,4 a u tzkého 1,7, coz poukazuje na
zhorseni stavu. Nékteti autofi zvySenou hodnotu tohoto poméru piisuzuji pfirozenym zménam
spojenym se starnutim (Patla et al., 1990; Schultz et al., 1993; Sheldon, 1963). Po nasi
intervenci doslo ke snizeni obou vyse uvedenych poméri, a to v obou ptipadech na hodnotu
1,1. Ackoliv se naSe terapie nezamétovala na trénink stability s vyfazenim vizualni kontroly,
doslo k tomuto zlepSeni. Mlize to byt dano tim, ze béhem cvicebni jednotky nedochazelo ke
zméng vizudlnich vjemd, nybrz pouze k navySeni vjemii somatosenzorickych, na které byl
kladen duraz pfi védomém fizeni pohybu. Bergin et al. (1995) tvrdi, ze nedostate¢na
propriocepce v oblasti kotniku ptispiva ke zhorSeni statické posturdlni stability vice nez
nedostateCna svalova sila v této oblasti. Dle autora Alfieri et al. (2012) je vSak dostate¢na
svalova sila v oblasti kotniku klicova pro zajiSténi kvalitni hlezenni strategie, ktera je dulezita
pro udrzovani statické PS. V ramci na$i intervence jsme pouzili jak prvky posilovaci,
zaméfené na zvySeni svalové sily, tak prvky balanéni zaméfené vice na trénink
somatosenzoriky. Ackoli autofi, kterymi byla inspirovana koncepce cvic¢ebni jednotky vyuzili
v podobnych studiich délku intervence 5—6 mésicii (Lelard a Ahmaidi, 2015), podatilo se ndm
prokazat, ze 1 v kratkodobé&j$im casovém méfitku 1ze dosdhnout pozitivnich vysledki.

ZAVER

NaSe studie poukédzala na vyznam pravidelného cvi€eni u seniorek s ur€itym stupném
zhorSeni statické posturalni stability. Po pétitydenni intervenci se podafilo dosahnout zlepSeni
ve vSech méfenych testech, zejména ve stoji bez zrakové kontroly. Cvicebni jednotka
obsahovala protahovaci, posilovaci a balan¢ni cviky a nevyZadovala zadné specialni pomucky
ani nekladla naroky na nadstavbové kurzy lektora. Toto cviceni tedy miize byt vyuzito pfi
preventivnich cvi¢ebnich programech pro seniory napiiklad v pecovatelskych centrech nebo
seniorskych klubech.
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UROVEN SVALOVE SILY DOLNICH KONCETIN U ZAVODNIKU V POZARNIM
SPORTU A MOZNOSTI JEJIHO OVLIVNOVANI

BC. PETR MIRATSKY, PAEDDR. TOMAS GRYC, PH.D, DOC. ING. FRANTISEK
ZAHALKA, PH.D
Laboratof sportovni motoriky, Fakulta télesné vychovy a sportu, Univerzita Karlova

ABSTRAKT

Cilem prace bylo zjistit rovei svalové sily dolnich koncetin pfi izokinetickém a explozivnim
projevu u zavodnikll v pozarnim sportu a ovérit moznost ovlivilovani jeji tirovné pomoci
specifického plyometrického tréninku. Vyzkumny soubor tvotilo 10 pozarnich sportovci (n=
10, veék: 32,1 £ 9; vyska: 183 cm £+ Scm; hmotnost: 81 + 4 kg). Pro zjisténi trovné svalové
sily dolnich koncetin jsme pouzili pfistroj Cybex, Groven explozivni sily jsme testovali na
silovych deskach Kistler pomoci tii typti vyskoku. Intervencni program trval 9 tydnt (25
tréninkovych jednotek) a byl slozen ze specifickych plyometrickych cvi€eni. Zjistili jsme
narust izokinetické sily quadricepsti u dominantni dolni koncetiny (pied: 2,94 + 0,51 N-m-kg’
L p0: 3,20+ 0,35 N-m-kg’l) a hamstringii u dominantni (pted: 1,66 = 0,30 N-m-kg’l; po: 1,80
+ 0,33 N'm-kg?) i nedominantni (pied: 1,67 + 0,29 N-m-kg*; po: 1,82 + 0,36 N-m-kg™) dolni
koncetiny. Zjistili jsme moznost ovlivnéni svalové sily dolnich koncetin pomoci zvolené¢ho
intervenc¢niho programu. ZlepSeni urovné explozivni sily dolnich koncetin pomoci testu
vyskokl jsme potvrdili, avSak nebylo tak vyznamné.

Klic¢ova slova: explozivni sila, vertikalni vyskok, intervence, plyometrie, trénink

ABSTRACT

The goal of this study was to determine the level of lower extremity muscle strength by
isokinetic and explosive force in chosen fire-sportsmen’s and to verify the possibilities of
influencing its level with the help of a specific plyometric training. The research group
consisted of 10 fire-sportsmen. To find out the level of the lower limbs muscle force we used
the Cybex machine, the level of the explosive force was tested on the Kistler force platforms
using three types of jumps. This intervention programme lasted nine weeks and consisting of
a specific plyometric exercise. We found an increase in isokinetic quadriceps strength in
dominant lower limb (berore: 2,94 + 0,51 N-m-kg'l; after: 3,20 + 0,35 N-m-kg'l) and
hamstring dominant (before: 1,66 + 0,30 N-m-kg™; after: 1,80 + 0,33 N-m-kg™) and
nondominant (before: 1,67 = 0,29 N-m-kg'l; after: 1,82 + 0,36 N-m-kg'l) lower limb. We
have found the opportunity to affect the low limb muscle strength using the selected
intervention program. Improve the level of explosive strength lower limbs using test jumps
are confirmed, but it is not so important.

Key words: explosive power, vertical jump, intervention, plyometric, training

UvOD

Pozéarni sport vznikl ve 30. letech 20. stoleti v tehdejsSim Sovétském svazu za ucelem piipravy
hasi¢i k vykonu povolani, které vyzaduje hasi¢sky vycvik, dobrou télesnou zdatnost a
celkoveé velmi dobry zdravotni stav. Pozarni sport spojuje atletiku s prvky a tkony z prace
hasi¢ii. Jednotlivé discipliny vyzaduji vysokou uroven maximalni a vybusné sily, rychlost,
obratnost a dobra technickd pfipravenost. Pozarni sport se sklada ze Ctyt disciplin, dvé jsou
tymové a dve individualni. Mezi individuélni discipliny patii beéh na 100 metrti s pirekazkami,
ve které zavodnik vybéhne a ptekondva 2 m vysokou bariéru, pak sbird dvé hadice, se kterymi
bézi pies kladinu (dlouhd 8 m, Sirokd 18 cm a vysoka 1,2 m). Dalsim ukolem je spojeni hadic
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a napojeni jedné z nich na rozdélovac. Nakonec po napojeni proudnice probéhne zavodnik
cilem. Druhou individualni disciplinou pozarniho sportu je vystup do 4. podlazi cvicné véze
pomoci hakového zebtiku, vaziciho 8,5 kg. Mezi kolektivni discipliny fadime Stafetu 4x100
metri s prekazkami. Zavodnici musi prekondvat na trati rizné prekazky a uhasit skutecny
oheti. Ukolem je v co nejkratsim ase donést do cile hasi¢skou proudnici, ktera sloui jako
Stafetovy kolik. Posledni disciplinu, pozarni utok. Tu plni 7 ¢lent tymu. Jejich ukolem je v co
nejkrat§im Case propojit zdroj vody (nddrz), motorovou stiikacku, hadice, rozd€lovac a
proudnice, dobéhnout ke dvéma tercim vzdalenym 90 metr( a pak se do nich trefit proudem
vody, nebo nastiikat 10 1 vody. Pfedpokladem pro vysoky vykon v jednotlivych disciplinach
je vysoka uroven svaloveé sily a explozivni sily dolnich koncetin.

Sila patii mezi zékladni kondi¢ni schopnosti t¢éméf ve vSech sportovnich odvétvich a jeji
uroven a rozvoj je podminkou dosaZzeni vysoké sportovni vykonnosti (Cacek et al., 2007).
Svalova sila zavisi na mnozstvi a poc¢tu aktivovanych svalovych vldken a jejich vzajemné
koordinaci. Rozvoj silovych schopnosti znamena vytvateni silového potencidlu pro podéni
sportovniho vykonu (Lehnert et al, 2010). V pozarnim sportu se jednd zejména o rozvoj
rychlé a vybusné sily pomoci rychlostni, kontrastni a plyometrické metody. Plyometricka
metoda je jednou z nejcastéji uzivanych tréninkovych postupi u vétsiny atletickych disciplin.
Jedna se o specificky druh svalové prace, jejimz vysledkem je zvySeni explozivni silové
schopnosti pomoci dosazeni predbézné tonizace svalstva vytvorenim vysoké potencionalni
energie (Cacek et al, 2007; Vomacka, 1986). Hodnoceni silovych schopnosti dolnich koncetin
(DK) je spojeno nejen surcenim trovné sily, ale také s hodnocenim symetrie zapojovani
jednotlivych DK (Zahdlka et al.,, 2013). Vertikdlni vyskok je jednou ze zakladnich
motorickych dovednosti (Vanezis & Lees, 2005) na jehoz zdkladé miizeme hodnotit silu
dolnich koncetin 1 symetrii jejich zapojovani. Pro hodnoceni svalové sily DK a symetrie
svalové sily mezi jednotlivymi svalovymi skupinami DK lze wvyuzit charakteristik
izokinetické sily testované na izokinetickém dynamometru (Maly T, Zahalka F, Mala L,
2011).

Cilem prace bylo zjistit troveil svalove sily dolnich kon¢etin pfi izokinetickém a explozivnim
projevu u zavodnikll v poZarnim sportu a ovéefit moZnost ovliviiovani jeji trovné pomoci
specifického plyometrického tréninku.

METODIKA

Vyzkumny soubor tvotilo 10 poZarnich sportovct (n= 10, vék: 32,1 £ 9; vyska: 183 cm +
Scm; hmotnost: 81 = 4 kg). U probandi jsme za pomoci vstupniho testovani zjistili jejich
urovenn svalové sily a explozivni sily dolnich koncetin. Pro zjisténi trovné svalové sily
dolnich koncetin jsme pouzili pfistroj Cybex, uroven explozivni sily jsme testovali na
silovych deskéach Kistler a to za pomoci tfi druht vyskokl. Hodnocenymi parametry byla
svalova sila flexorl a extenzoril kolene, kterou jsme hodnotili pomoci momentu svalové sily
(pohyb po kruznici) v koncentrické svalové ¢innosti pii tthlové rychlosti 60°-st. U explozivni
sily jsme hodnotili vyprodukovanou maximalni silu a vysku vyskoku. Po vstupnim testovani,
absolvovali probandi 9. tydenni intervencéni program, ktery se skladal ze specifickych
plyometrickych cvikli. Celkem probandi absolvovali kolem 25 tréninkti. Na zacatku
intervence byly zarazeny jednodussi a lehCi cviky s menSim poctem opakovani a sérii.
Slozitost, pocet opakovani a pocet sérii se postupné zvySoval. Do programu byly zafazeny
cviky uvedené v tabulce 1. Intervencni program byl ukoncen vystupnim testovanim, které
bylo totozné s testovanim vstupnim a mélo za cil zjisténi aktualni urovné hodnocenych
parametru.
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Tabulka 1 seznam plyometrickych cvikt

BOX JUMPS vyskoky na bednu

DEPTH JUMPS seskoky do hloubky

DEPTH JUMPS - one leg seskoky do hloubky na jedné noze
SQUAT JUMPS vyskoky z podiepu se skr¢enim DK
BOX JUMP UPS vystupy s vyskokem na bedné
STANDING BROAD JUMP Siroké vyskoky ze stoje s pokréenim DK
SPLIT JUMPS vyskoky z vypadu

COUNTER MOVEMENT JUMPS | vyskoky ve stoje s natazenim pazi
SQUAT THROWS odhody medicinbalu z podiepu
BACK TOSS odhody medicinbalu pies hlavu
MULTIPLE HOPS OVER CONES | opakované odrazy ptes kuzely

Ke statistickému zpracovani vyzkumnych udaji jsme pouzili metody deskriptivni analyzy.
Pro vyjadieni miry polohy jsme pouzili aritmeticky priimér a pro vyjadieni miry variability
smérodatnou odchylku a variacni rozpéti. Pro hodnoceni asymetrického zapojeni jsme pouzili
procenta.

VYSLEDKY
Uroven svalové sily dolnich koncetin pfi izokinetickém projevu u pozarnich sportovcd je
uvedena v tabulce 2.

Tabulka 2 Hodnoceni svalové sily kolennich extenzori (Quadricepst) a flexori (Hamstingl)
vyjadtené v relativnich hodnotach na kilogram hmotnosti (N-m-kg™)

QUADRICEPS HAMSTRING
— Rozdil — Rozdi

Vykon - konéetina (N'm-kg’ | o4 Vykon — konéetina (N-m-kg" |

D ) %

iDomlnantn Nedominantni ?omlnantn Nedominantni
PRED INTERVENCI
AVG 2.94 3.04 7.6 1.66 1.67 8.9
SD 0.51 0.52 8.58 0.30 0.29 6.17
VAR 1.58 1.39 30 0.9 0.93 17
PO INTERVENCI
AVG 3.20 3.04 7.2 1.80 1.82 7.8
SD 0.35 0.35 4.26 0.33 0.36 6.00
VAR 1.02 1.20 13 0.9 1.38 17

Legenda: AVG- primer, SD - smérodatnd odchylka; VAR - variacni rozpéti

Priimérny vykon u extenzori na dominantni DK byl pfed intervenci 2,94 + 0,51 N-m-kg'l. Po
intervenci se pramérny vykon zvysil na 3,20 + 0,35 N-m-kg™. U nedominantni DK byl
prumérny vykon pted intervenci i po intervenci 3,04 £+ 0,52 N~m~kg'1. Pozitivnim ukazatelem
je snizeni primérného procentudlniho rozdilu mezi dominantni a nedominantni koncetinou,
jenz byl pfed intervenci 7,6 + 8,58 na 7,2 £ 4,26. U flexort kolenniho kloubu jsme naméiili
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pramérny vykon na dominantni DK pfed intervenci 1,66 + 0,30 N~m-kg'1 u nedominantni pak
1,67 £0,29 N-m-kg’l. Pti druhém méteni byl zméten nartist na dominantni DK na 1,79 + 0,31
N'm-kg'1 u nedominantni DK doSlo knarustu na 1,83 + 0,36 N'm~kg'1. Snizil se i1
procentualni rozdil mezi dominantni a nedominantni DK z 8,9 + 6,17 na 7,8 + 5,99.

Tabulka 3 Hodnoceni explozivni sily DK

CMJF CMJ SQJ
Vyska Maximalni | Vyska Maximalni | Vyska Maximalni
vyskoku | sila vyskoku sila vyskoku | sila
(em) |(Nkg') | (cm) (N'kg’) | (cm) (N'kg")
PRED INTERVENCI
AVG 49.8 2.55 42.75 2.74 40.5 2.07
SD 9,16 0.19 7.5 0.35 6.9 0.15
VAR 27.6 0.64 23.8 1.36 21 0.47
PO INTERVENCI
AVG 49.9 2.61 43 2.67 41 2.10
SD 8.37 0.18 6.9 0.26 7,12 0.17
VAR 28.1 0.54 22.5 1.04 19.9 0.51

Legenda: AVG — primér, SD - smérodatna odchylka; VAR - variacni rozpeti; CMJIF -
contermovement jump free arms (vyskok sdopomoci hornich konéetin), CMJ -
contermovement jump (vyskok bez dopomoci hornich koncetin), SQJ - Squat jump (vyskok z
podiepu).

V tabulce €. 3 jsou vysledky explozivni sily DK. Vyska vyskoku je hodnocena v centimetrech
a maximdalni vyprodukovana sila je pfepoctend na kilogram hmotnosti (ndsobek vlastni
hmotnosti). Parametr celkové dosazené vysky béhem jednotlivych typt vyskokl nemél
statistickou ani vyznamnou zménu, doslo vSak ke snizeni smérodatné odchylky a varia¢niho
rozpéti, soubor se tak stal vice homogenni. U prvniho typu vyskoku dos$lo k vyraznému
zvySeni prumérné maximalni sily z 2,55 + 0,19 na 2,61 + 0,18. U druhého typu vyskoku se
nam vyznamng sniZila smérodatna odchylka (SD), kteréd byla pted intervenci 7,5 % na 6,9 %.
U tfetiho typu vyskoku doslo k nepatrné zméné u vSech sledovanych parametri.

DISKUZE

Cilem préace bylo zjistit trovein svalovée sily dolnich koncetin pfi izokinetickém a explozivnim
plyometrického tréninku. Pii pohledu na tabulku €. 2, vidime, Ze doSlo ke zmensSeni SD ¢imz
se tak zvysila homogenita vyzkumného souboru. DalSim pozitivnim ukazatelem je sniZeni
primérného procentudlniho rozdilu mezi dominantni a nedominantni konéetinou. Vyznamny
nartst sily miizeme vidét na Quadricepsu dominantni a Hamstringu nedominantni koncetiny.
V prvnim piipad¢ je narGst o 8 % a ve druhém 9 %. Na vystupnich datech se mohla
vyznamné podilet kromé svalové sily DK také hmotnost jednotlivych probandd. V naSem
piipadé se hodnoty svalové sily vyjadfuji v relativnich jednotkach (N-m-kg?), kde je
dosazeny vykon vydé€len télesnou hmotnosti sportovce. Pokud by tedy proband vyprodukoval
pfi vystupnim testovani stejnou silu, jako pfi vstupnim testovani, ovSem s vyssi télesnou
hmotnosti, bylo by toto hodnoceno jako zhorSeni a naopak. Pfi vyhodnocovani vysledkt
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explozivni sily doslo k nepatrnému zlepSeni u sledovanych parametrii. Toto se projevilo
zejména u prvniho a tietitho typu vyskokl, kde dosSlo ke zlepSeni jak u primémé vysky
vyskoku tak i maximalni vyprodukované sile. Nejvyraznéjsi zlepSeni jsme zaznamenali u
hodnoty celkové maximalni sily v prvnim typu vyskoku CMFIJ. U druhého typu CMJ jsme i
ptes celkovy pokles vyprodukované sily naméfili zlepseni celkové vysky vyskoku. I zde doslo
ke snizeni SD a tim padem ke zvySeni homogenity souboru. Jak mizeme vidét z vysledka
vystupniho testovani, u skupiny doslo k celkovému nartstu silovych parametrt DK, které se
projevili ve vysSich vykonech pfi testovani v izokinetickém a explozivnim projevu sily. Pro
vyss§i vypovédni hodnotu méfeni by bylo dobré zvysit celkovy pocet probandu. Pii
vyhodnocovani vysledki u aplikovaného interven¢niho programu bychom méli brat v potaz i
veék a vykonnost probandi. Napi. Zahalka (2013) uvadi u vrcholovych brankart ve fotbale
pramérné vysky vyskoku CMIJF = 45.07 + 3,22 cm, CMJ = 40,06 + 3,48 cm, SQJ = 36,09 +
3,42 cm, a Ziv & Lidor (2010) naméfili u basketbalovych hraca primémé vykony CMJF =
61,0 cm, CMJ = 43,9 cm, SQJ = 39,8 cm. Ctyfi z naSich probandt pfi vstupnim testovani
piekonali primérné vykony u vSech typt vyskoku vrcholovych fotbalovych brankait a dva
probandi pfekonali primérné vykony u basketbalovych hraci. Z tohoto vypliva, Ze u téchto
probandu tedy nemtizeme jiz o¢ekavat né¢jaké markantni zlepseni.

ZAVER

Nasim meéfenim jsme zjistili, ze lze specifickym plyometrickym tréninkem ovlivnit jak
uroven svalové sily a tak i explozivni silu DK. Pokud se zamétime na vysledky vyzkumu
podrobnéji, tak zjistime, Ze skupina jako celek se nezlepsila pouze u druhého typu vyskoku
CMJ a to v oblasti maximalni sily. Pokud bychom fesili probandy jednotlivé, nalezneme
probandy, ktefi se bud’ zlepsili, nebo zhorsili v riznych testech. Studie tedy piinesla zajimavé
poznatky o Urovni silovych schopnosti DK u vybranych pozarnich sportovcii a moznostech
jejiho rozvoje. Na zaklad¢ naSich vysledkl z vystupniho testovani bych doporucil zafazeni
plyometrickych cvikll do tréninkového procesu pozarnim sportovcei, kteti chtéji zvysit uroven
svalové sily a zejména pak explozivni silu DK. Zavérem lze fici, ze faktorl, které mohly
ovlivnit intervenci a nasledné i vyzkum, je celé mnozstvi. Jako ptiklad zminim denni dobu,
vek, naladéni probandli, tnava, motivace, rovnéz 1 prostiedi spolu s pocasim, podobnych
faktorii existuje celd fada. Pfi shrnuti mizeme povazovat vysledky testovani za Uspésné,
nebot’ bylo docileno v relativné kratkém c¢asovém horizontu pozitivnich vysledki u
testovaného souboru, ktery doséhl zlepseni oproti vstupnimu méteni.
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POROVNANI MLADYCH HRACU BASKETBALU Z HLEDISKA VYBRANYCH
ANTROPOMETRICKYCH A RYCHLOSTNICH CHARAKTERISTIK

BC. MARTIN TINO JANIKOV
Fakulty of physical education and sport Charles University, Prague, Czech republic

ABSTRAKT

Cilem studie bylo porovnat vybrané antropometrické a rychlostni charakteristiky u elitnich
hract basketbalu kategorie U14. Soubor tvofilo 14 hract (primérny vék 13.38 + 0.34 let,
prumérna télesna vyska 173.44 + 5.95 cm, praimérna télesnd hmotnost 60.09 + 8.33 kg,
pramérna hodnota télesného tuku 15.71 £+ 1.84 %). K hodnoceni rychlostniho projevu byly
pouzity rychlostni a agility testy: 20 m sprint (pramérny dosazeny ¢as 3.48 + 0.19s), 15 m
letmo s 10 m nabéhem (primérny dosazeny ¢as 2.25 + 0.15 s) a lane agility drill (primérny
dosazeny Cas 12.29 £ 0.41 s).

Klic¢ova slova: basketbal, mladez, rychlost, agilita

ABSTRACT

The goal of this study was to compare chosen antropometric and speed characteristics in elite
basketball players of under 14 age group. Sample consist of 14 players (mean age 13.38 +
0.34 years, mean body height 173.44 + 5.95 cm, mean body weight 60.09 + 8.33 kg, mean
body fat 15.71 + 1.84 %). Three tests were used to assess the level of speed abilities: 20 m
sprint (mean result 3.48 £ 0.19 s), 15 m flying with 10 m run up (mean result 2.25 £ 0.15 s)
and lane agility drill (mean result 12.29 + 0.41 s).

Key words: basketball, youth, speed, agility

UvOD

Moderni basketbal je sportem, ve kterém je rychlost jednim z rozhodujicich faktort vykonu.
Toto tvrzeni potvrzuje Meckell et al. (2009), ktery ve své definici basketbalu zdiraziiuje, Ze
se jednad o dynamickou sportovni hru, jenz je charakteristickd fadou explozivnich aktivit jako
napiiklad kratké sprinty, vyskoky, ndhlé¢ zmény sméru a rychlosti lokomoce, odhod mice atp.
Jansa a Dovalil (2009) definuji rychlost ve sportu jako kratkodobou pohybovou ¢innost (do 20
sekund) vykonavanou co nejvy$s§i moznou rychlosti (ve fyzikalnim smyslu). Kinematicka
analyza utkani narodniho basketbalového tymu kategorie do 18 let odhalila, Ze elitni
mladeznicky hraci provedou za 40 minut utkani v priméru az 210.36 £+ 31.56 diskrétnich
lokomo¢nich usekt vysokou rychlosti (Hulka, Cuberek, Bélka, 2013). Rychlost v basketbale,
ale nezahrnuje pouze linearni sprint. Basketbalovy vykon je vysledkem projevu rychlosti
v riznych formach, jako napiiklad reakéni rychlost, akcelerace, decelerace, agilita, rychlost
rotace nebo rychlostni vytrvalost (Stepherd, 2006). Sledovani urovné rychlostnich schopnosti
hract a jejich pfiméfenému rozvoji by se proto mél basketbalovy trenér systematicky vénovat
JiZ od nejmladsich v€kovych kategorii.
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CiL
Cilem prace bylo porovnat vybrané antropometrické a rychlostni charakteristiky u elitnich
hract basketbalu kategorie do 14 let, ucastnicich se soutéze na nejvyssi ceské Grovni.

METODIKA

Zkoumany soubor tvofilo 14 hract basketbalu (n = 14, prumémy vék 13.38 £+ 0.34 let) elitni
urovné kategorie do 14 let. Méfeni se uskutecnilo v tréninkovém prostiedi t€locviény. Tim byl
eliminovan vliv nezndmého prostiedi na vykon jedinct. Sbér dat byl zahdjen méfenim
antropometrickych parametrti hract (t€lesna vyska, télesnd hmotnost a hodnota télesné¢ho
tuku). Pro meéfeni télesné hmotnosti a hodnoty télesného tuku byla vyuzita tetrapolarni
prenosna vaha Tanita BC 545N (Tanita Corporation, Japonsko). Nasledné sportovcei provedli
rozcviceni pod vedenim trenéra. RozcviCeni pozlstavalo ze tii Casti — zahtati, dynamické
protazeni a mobilizace a aktivace modifikovanou bézeckou abecedou. K testovani urovné
rychlostnich schopnosti bylo vyuZzito tfi testl — sprint na vzdalenost 20 m pro zjiStovani
linearni rychlosti, béh na 15 m letmo s 10 m nabéhem pro zjistovani maximalni rychlosti a
lane agility drill méfici Groven agility. K méfeni ¢asu byla vyuZita soustava fotobunék EGM
Energo R2 (EGM Energo a.s., Ceska republika). Hra¢ mél na kazdy z testi dva pokusy,
ze kterych lepsi byl zahrnuty do vysledki. U vSech testd hraci startovali z pozice
polovysokého startu na vlastni povel. Pfi sprintu na vzdalenost 20 m a testu lane agility hraci
startovali 1 m za startovaci Carou, aby se pfedeslo pfed¢asnému spusténi ¢asomiry. VSechny
testy hraci absolvovali v basketbalové obuvi.

VYSLEDKY

Testovana skupina byla vékov€é homogenni. Primérny veék hract byl 13.38 + 0.34 let
(nejmladsi 12.6 let, nejstarsi 13.91 let). Primérna vyska hraci byla 173.44 + 5.95 cm (nejnizsi
167 cm, nejvyssi 185.5 cm). Rozdily v télesné vysce jsou pro hrafe basketbalu normalni
z divodu specializace hrac¢ti do riznych hracskych postl, kde je télesnd vyska jednim
Z hlavnich parametrii. Primérna télesnd hmotnost hract byla 60.09 + 8.33 kg (nejleh¢i 48.1

A4

cvwr

19.1 %).
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Vék Vys$ka [ Hmotnost 'I;uk ggrin tm I1e5tmom ;;Tﬁy

(let) (cm) | (ko) (%) s) (s) s)
Hrac 1 13.29 |[167.6 |[54.5 15.0 3.45 2.21 11.60
Hrac 2 13.75 [170.9 |[55.3 11.8 3.55 2.33 12.33
Hrac 3 1391 [180.2 |[625 18.1 3.71 2.46 12.81
Hrac 4 13.34 168.0 48.1 13.1 3.74 2.53 12.79
Hrac 5 1358 [176.8 |[75.5 19.1 3.21 2.07 11.73
Hrac 6 13.08 |[1855 |[615 15.2 3.41 2.15 11.83
Hrac 7 12.97 170.0 50.2 14.7 3.55 2.29 12.77
Hrac 8 1359 (1723 [70.7 17.3 3.47 2.21 12.18
Hrac¢ 9 1352 |[180.6 |[65.8 17.1 3.22 2.09 12.63
Hrac 10 13.08 168.1 52.5 16.1 3.54 2.35 12.51
Hrac 11 13.63 |[181.0 |[70.1 16.4 3.20 2.05 12.02
Hrac 12 1340 |[168.0 |[63.1 16.0 3.26 2.06 11.94
Hrac 13 13.61 (1722 |[62.1 14.9 3.76 2.39 12.14
Hrac 14 1260 |[167.0 |[494 15.1 3.60 2.35 12.76
Primér 13.38 | 173.44 |60.09 1571 | 3.48 2.25 12.29
Sm. Odch. 0.34 5.95 8.33 1.84 0.19 0.15 0.41

Tabulka 1 — Antropomotorické a rychlostni charakteristiky hraca

Ve sprintu na vzdalenost 20 metrit dosdhli hraci primérného ¢asu 3.48 £ 0.19 s (nejlepsi 3.2 s,
nejhorsi 3.76 s), v béhu 15 metrti letmo 2.25 £ 0.15 s (nejlepsi 2.05 s, nejhorsi 2.53 s) a v testu
lane agility drill 12.29 + 0.41 s (nejlepsi 11.6 s, nejhorsi 12.81 s). Souhrnny piehled vysledki
jednotlivych hrac¢h zobrazuje tabulka 1.

I kdyz jsou si hraci hodné€ blizci vékem, jejich télesnd vyska a hmotnost vykazuji vyrazné
rozdily. Soucasné ale hraci disponuji procentualnim zastoupenim tuku s nizkou smérodatnou
odchylkou. Porovnanim antropometrickych parametra a vysledki testl se zjistilo, Ze télesna
vyska (r = -0,17) a procentualni zastoupeni télesného tuku (r = -0,18) nema v tomto souboru
vliv na vysledky v testu lane agility drill. Nejsilngj$i vztah jsme zaznamenali, mezi télesnou
hmotnosti a dosazenym ¢asem v testech 20 m sprint (r = -0,63) (Graf 1) a 15 m letmo (r = -
0,67) (Graf 2).

Silny pozitivni vztah (r = 0.96) existuje mezi dosazenymi vykony v testech 20 m sprinta 15 m
letmo. Mezi vykonem obsahujicim pouze linearni lokomoci a testem obsahujicim zmény
sméru a zpusobil lokomoce je vztah slabsi. Vykon v testu lane agility drill pozitivné koreluje
s testem 20 m sprint (r = 0.54) a s testem 15 m letmo (r = 0.65).
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Graf 1 — Vztah télesné hmotnosti hract a vysledki sprintu na vzdalenost 20 m
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Graf 2 — Vztah télesné hmotnosti hract a vysledkd béhu na vzdalenost 15 m letmo

DISKUZE

Antropometrické meéteni hract basketbalu ve veéku (14.28 £ 0.72 let, n = 35) provedl
Nikolaidis et al. (2014). Autoii naméfili pramérnou télesnou vysku 178.2 + 8.7 cm,
primérnou télesnou hmotnost 74.2 + 11.4 kg a primérnou hodnotu télesného tuku 20.1 + 5.1
%. Nami testovand skupina hrac¢t byla primérné o 0.9 let mladsi, 4.76 cm nizsi, 14.11 kg
leh¢i a méla 0 4.39 % niz$i hodnotu tuku z celkové hmotnosti téla. Hodnota 15.71 = 1.84 %
télesného tuku u chlapcti ve véku mezi 13. a 14. rokem Zivota odpovida normé podle studie,
ve které byla na zaklad¢ vzorku 1116 chlapct ve véku od 5 do 18.5 let sestavend referencni
kiivka télesného tuku (McCarthy et al., 2006). Hodnoty télesné vySky a télesné hmotnosti
neprojevili silny vztah, proto uvazujeme, ze vyssi télesna hmotnost v tomto pfipadé mulze
odpovidat urcitému stupni vyvojové akcelerace, coz by nasledné¢ mohlo souviset s trendem
pozorovaném u vykont linearnich béhu.

Primérny dosazeny Cas ve sprintu na 20 m v nami testované skupiné ¢inil 3.48 + 0.19 s.
Tento test je Casto vyuzivan v studiich zaméfenych na hodnoceni rychlostni trovné
basketbalové mladeze. Naptiklad Djordjevi¢ et al. (2016) uvadi Casy srbskych basketbalistii
ve véku 10 let (4.12 £ 0.32 s, n=46) a 11 let (3.98 = 0.29 s, n = 38). Porovnanim vysledki
vyse zminénych skupin ve véku 10 let, 11 let sndmi testovanou skupinou (13 Ilet)
pfedpokladame, Ze rGst v zminénych zdkovskych kategoriich bude mit pozitivni vliv na
uroven rychlostnich schopnosti. Vuckovi¢ et al. (2013) uvadi primérné Casy sprintu na
vzdalenost 20 m u skupiny mladych basketbalisti z Bosny a Hercegoviny rovné 4.09 + 0.18
spro starsi a 4.16 £ 0.13 s pro mladsi polovinu hrac¢t (n = 20, praimérny vék 13.58 let,
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pramérnd télesna vyska 177.35 £ 6.73 cm, primérna télesna hmotnost 61.42 + 8.98 kg). Tyto
vysledky jsou vyrazné horsi v porovnani s nami testovanou skupinou i s piihlédnutim na to,
ze Cesti hraci byli v priiméru o 3.91 cm nizsi a o 1.33 kg leh¢i. Nasim vysledkim byl nejvice
podobny vyzkum slovinskych hract basketbalu ve véku 13 let (n = 86, primérna télesna
vyska 172.82 + 8.88, primérna télesnd hmotnost 59.93 + 12.30 kg, primérnd hodnota
télesné¢ho tuku 16.03 + 3.51 %) kterych primérny cas ve sprintu na 20 m odpovidal 3.47 +
0.19 s (Strumbelj, Eréulj, 2014). Vidime, Ze &esti hraci byli v priméru pouze o 0.62 cm vyssi,
o 0.16 kg téz8i a disponovali o 0.32 % mensSim zastoupenim télesného tuku. V Casech
dosazenych v testu linearni rychlosti na 20 m byli slovinsti hraci rychlej$i pramémeé o 0.01
sekundy. Tyto vysledky hodnotime pozitivné, protoze vsechny vyse zminéné staty jsou
povazovany za vyspélé v pripravé mladeznickych hraci basketbalu.

Test lane agility drill se v odborné literatuie bézné vyuziva na testovani skupin hraca
basketbalu vyssich vékovych kategorii a hracek basketbalu. McGill et al. (2012) vyuzili lane
agility drill k hodnoceni hra¢u basketbalu Gcastnicich se vysokoskolské soutéze v USA (n =
14, praimérny veék 20.4 + 1.6 let, primérna télesna vyska 197.3 + 9.4 cm, primérnd télesna
hmotnost 95.3 £ 10.5 kg). Autofi neuvadi hodnoty dosazenych casii, ale konstatuji, Zze Cas
dosazeny v tomto testu je dobrym prediktorem vykonu v utkéni. K méteni agility mladych
hracek basketbalu (n = 14, primérny veék 16.34 + 0.82 let, primérnd télesna vyska 179.72 +
8.04 cm, primérna télesnd hmotnost 67.62 + 7.10 kg, primérna hodnota télesného tuku 16.59
+ 2.04 %) vyuzili test lane agility drill autofi Kucsa a Macura (2015). Hracky dosahli
pramérného Casu 12.83 £ 0.47 s.

ZAVER

Cilem testovani bylo porovnat vybrané antropometrické a rychlostni charakteristiky u elitnich
hract basketbalu kategorie do 14 let. Na zakladé srovnani naSich vysledki s vysledky vyse
uvedenych studii, konstatujeme, Ze testovani hrac¢i disponuji antropometrickymi parametry,
predev§im v parametru tclesného tuku, coZ spolu s ostatnimi parametry odpovida
normativnimu rozlozeni dle soucasnych védeckych poznatkl. Zjist€né rychlostni projevy u
sledované skupiny vykazovaly srovnatelnou nebo dokonce lepSi urovenn oproti soucasnym
védeckym poznatkim. Antropomotorické parametry neprojevili silny statisticky vztah
s vysledky rychlostnich testd. V dalsim vyzkumu by bylo vhodné rozsifit testovany soubor o
dal$i hrace a doplnit testovou baterii o dalsi testy.
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