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EFFECT OF RESISTANCE SWIMMING WITH PARACHUTE ON POWER
DEVELOPMENT IN GROUP OF COMPETITIVE SWIMMERS

Cubo§ GRZNAR, Lukas ODRASKA

Department of outdoor & swimming, Faculty of Physical Education and Sports,
Comenius University in Bratislava

Supervisor: Yvetta Macejkova
ABSTRACT

The aim of the study was to evaluate the effects of the resisted training with parachute on
swimming power in competitive swimmers. There were two groups included 15 male
swimmers of the Comenius University swimming club. Time parallel experiment spends 8
weeks. Swimming isokinetic dynamometer was used to measure mean isokinetic power
(Pmax). The experimental group took part in resisted swimming with parachute and the control
group took part in free swimming with no added resistance. The training program of both
groups consisted of six second high intensity swimming. Training load of all groups was the
same. In experimental group, Pmax significantly increased by 10.13 % (p < 0.01) after 8
weeks of resisted swimming. In the control group, Pmax increased insignificantly by 1.38
% (p > 0.05). There was a significant difference (p < 0.01) in increments between
experimental and control group.

Key words: sprint training, crawl, parachute, power

1 INTRODUCTION

The influence of force production on swimming has long been discussed and
suggests that the force exerted in water is a major factor for success (Barbosa et. al., 2013).
Resistance training has a potential to develop muscle strength under dynamics conditions.
It also represents the ability to perform movements at high speed or the possibility exerting
high strength (Sadowski, 2012). There are studies that present hydrodynamics resistance
during swimming and computational assessment of pulling forces (Vorontsov, 2011,
Kolmogov and Duplisheva, 1992). These studies demonstrate that a swimmer should
create an average pulling force from 7-9 to 12-17 kg. Total pulling force applied by a
swimmer to the water may be approximately 10-15 % higher. The importance of total
pulling force and power is demonstrated in many studies. There is relatively a long history

of measurement of pulling force and power during tethered and semi-tethered swimming.



Many authors have reported relatively strong relationship among the propulsive

forces measured through the tethered-swimming (~30 s) and swimming velocity in short
distances (e.g. from 25 to 100 m) (Morougo et. al. 2012, Keskien et. al., 1989).
Santos et. al. (2014) reported correlation between propulsive force during two minutes of
tethered-swimming and the velocity on 200 m freestyle (r = 0.61) on group of 21 male
swimmers. Christensen and Smith (1987) reported correlation (r = 68) between arm power
during tethered-swimming and 25 m swimming speed. Schnitzler et. al. (2003) reported
correlation (r = 86) between pulling force during tethered backstroke swimming and 50 m
swimming speed. In the tethered swimming the swimmer stays in the same place. This
method has been criticized because it modifies the swimmer’s stroke and streamline.

Another method used to apply resistance is parachute. This method differs from
tethered swimming in that a constant load is applied throughout the duration of the swimm
at a horizontal level and the swimmer does not remain stationary (Schnitzler, 2011).
Previous research on resisted swimming with parachute by Telles et.al. (2010) investigated
the effects of hand paddles and parachute on relative duration of stroke phases and index of
coordination of competitive crawl-strokers (n = 11). Authors suggested that the external
resistance provided by parachute does not significantly influence stroke phase
organization, however, as a chronic effect, may lead to greater propulsive continuity. Other
study by Bocanili et.al. (2010) investigate influence of 12 weeks parachute swimming
program on 20 male top level sprinter swimmers. They showed significant (p < 0.05)
improvement of specific strength (> 30 %), swimming velocity in 50m and significant
decrease of stroke number at 50m swim (< 23 %). Authors suggested that the parachute
was efficient to improve specific muscular strength parameters as well as performance at

50 m test at sprint performance.

2 AIM, HYPOTHESIS, TASKS OF THE STUDY

2.1 Aim of the study

The aim of the study was to evaluate the effects of the resisted training with

parachute on swimming power in competitive swimmers.



2.2 Hypothesis of the study

H1. We assume a statistically significant difference between increments of swimming
power at swimming velocity 0.8 m.s™! in experimental group after 8 week parachute

resisted swimming program, compared to the control group.

2.3  Task of the study

1. To determine the difference between gains in experimental and control group in

swimming power test at swimming velocity 0.8 m.s™..

3 METHODS

Participants

Fifteen male swimmers free from injuries took part in this research. They were
randomly assigned to one of the two groups: experimental (n = 8, mean age 22.4 + 7.6 yrs,
mean height 1.85 £ 0.09 m and mean body mass 79.5 + 11.5 kg) and control (n = 7, mean
age 21.7 £ 6.9 yrs, mean height 1.83 £ 0.07 m and mean body mass 78.2 = 10.3 kg).
Procedure
The experiment took place simultaneously in experimental and control group with the
frequency of the stimulus 2 x a week and duration of 8 weeks. The experimental group
performed maximal effort swimming repetitions with parachute for six seconds. The
control group performed maximal effort free swimming repetitions with no added
resistance.
Training sessions consisted of 3x3 sets of 6 seconds load with 3 min rest intervals between
sets and 5 min between series for both groups.
For assessment of the level of Pmax we used the swimming isokinetic dynamometer (SID).
For each subject, we determined values of Pmax at velocity 0.8 m." according to authors
Matus (2009); Janic, (2009). Intraclass Correlation Coefficient (ICC) for measuring device
used was 0.964.
Statistical analysis
All differences between the groups were evaluated by Mann-Whitney tests, and within-
group differences between pre and post-training were assessed by Wilcoxon test. The
criterion level for significance was set at p < 0.05 and p < 0.01. For quantifying the

effectiveness of a particular intervention we used Effect size (r).



4 RESULTS AND DISCUSSION

Improvements were observed in both groups between initial and final evaluations in
Pmax during the six seconds maximal intensity swimming in isokinetic mode. Figure 1
presents values of Pmax in control and experimental group in pre-test and post-test. In
experimental group Pmax significantly increased by 10.13 % (p < 0.01) after 8 weeks of
resisted swimming. In control group Pmax increased insignificantly by 1.38 % (p > 0.05).
Effect size for experimental group (resisted swimming) was classified as high (ES = 0.63),
for which we can say that we have seen statistically significant differences between the
measurements. Effect size for control group (free swimming) was classified as medium

(0.31).
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Fig. 1 - Swimming power (Pmax) during the six second swimming test in isokinetic mode
(v=0.8 m.s™") at the beginning of the protocol (Pre-test) and after eight weeks of training

(Post-test) for the experimental and control group

Figure 2 presents values of increases in Pmax after the 8 week training program. There
were found significant differences in the increase of Pmax in favor of the experimental
group. Experimental group reached increases 8.43 W between pretest and post-test and in
control group it was 1.03 W. The difference between these increases was 7.4 W. There was
a significant difference found between increases in experimental and control group at p <

0.01.
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Fig. 2 — Increases of Pmax in experimental and control group

Purpose of this study was to evaluate effect of resisted training with parachute and
free swimming on swimming power in competitive swimmers. We examined effects of the
8 week training program with additional resistance provided by a parachute on power
applied by swimmer. The ability to develop high propulsive forces and to superpose
propulsive actions during the stroke characterizes a skilled performance in freestyle
swimming, especially at sprint paces. This study indicates that the use of a swim parachute
may be beneficial for training purposes when swimming near maximum velocity and with
high resistance. Seifert (2004) suggested that using a parachute can help sub-elite
swimmers to adopt the superposition model, which is usually only exhibited by expert
swimmers. From a kinetic point of view, use of the parachute increased the amount of
force developed throughout the cycle (both average and peak force). To summarize, the
additional resistance provided by a parachute provokes reorganization in the swimming
pattern that would not be typical in normal swimming training, enhancing both
coordination and force development. But the observation that these changes occurred only
near maximal speed suggests that the application of this type of training device should be

limited to high intensity swimming (Schnitzler 2011).



CONCLUSION

We have concluded that resisted swimming with parachute significantly enhances
power output between pre-test and post-test (p < 0.01) in experimental group. In control
group there was no significant difference in power output between pretest and post-test
after the free swimming training program.

Based on these results, we have recommended to use resisted swimming in training
program for enhance propulsive forces during a stroke cycle. As for the next research, it
should be interesting to combine resisted and free swimming or assisted swimming

program to evaluate effects on propulsive forces and maximal swimming velocity.
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VPLYV ODPOROVEHO PLAVANIA S PADAKOM NA ZMENY VYKONU
VYKONNOSTNYCH PLAVCOV

Cubo§ GRZNAR, Lukas ODRASKA

Katedra Sportov v prirode a plavania, Fakulta telesnej vychovy a sportu,

Univerzita Komenského v Bratislave

Skolitel’: Yvetta Macejkova

ABSTRAKT

Cielom nasej prace bolo posudit’ vplyv odporovej formy zatazenia na zmeny
vykonu u vykonnostnych plavcov. Subor tvorilo 15 plavcov plaveckého klubu Univerzity
Komenského v Bratislave, ktorych sme rozdelili na dve skupiny. V praci sme pouzili
casovo subezny experiment v trvani 8 tyzdilov. Na posudenie zmien vykonu (Pmax) sme
pouzili plavecky izokineticky dynamometer. Experimentalna skupina vykonavala plavanie
s pridanym vonkaj§im odporom (paddk). Kontrolnd skupina plavala bez pridaného
vonkajSieho odporu. Zatazenie pre obe skupiny pozostavalo z opakovaného 6
sekundového zataZenia maximalnym usilim. Objem a intenzita tréningového zat'azenia
bola pre obe skupiny rovnaka. V experimentdlnej skupine sme znamenali Statisticky
vyznamny narast v. Pmax o 10.13 % (p < 0.01) medzi vstupnym a vystupnym meranim.
V kontrolnej skupine sme nezaznamenali Statisticky vyznamny nérast v Pmax (1.38 %, p >
0.05) medzi vstupnym a vystupnym meranim. Zaznamenali sme Statisticky vyznamny
rozdiel (p <0.01) v prirastkoch Pmax medzi kontrolnou a experimentalnou skupinou.

Klacové slova: rychlost, odporové plavanie, plavecky paddk, vykon
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DIURNAL OSCILLATIONS OF SPRINT AND POWER ABILITIES
AND SHOOTING PRECISION IN BIATHLON

Jana GEREKOVA, Nikola HURAJTOVA

Department of Physical Education and Sports, Faculty of Arts, Matej Bel University in
Banska Bystrica

Supervisor: Cudmila Janc¢okova
ABSTRACT

This research founds out the athlete's daily pesimum for development of selected
physical abilities and shooting skills. The aim of the study was to find out the level of
limited physical abilities — sprint abilities and explosive power of the lower limbs, dynamic
power of the upper limbs and also the level of the shooting precision by the biathlete
within diurnal rthythm at the beginning of the preparation period of the season 2015/2016.
The observational sample was the actual biathlete, the member of VSC Dukla Banska
Bystrica (age = 30.6, height = 170 cm, weight = 64.6 kg). The diagnostics we carried out in
laboratory conditions, for 7 days at three-hour intervals (9 o'clock — 12 o'clock — 15
o'clock — 18 o'clock). The level of sprint ability was measured with the device Fitro Light
Gates (FiTRONIC, Bratislava, Slovak republic). The criterion for the level assessing was
the running time, achieved over the distance of 30 m with the exactness of 0.01 s. The level
of lower limbs strength abilities was diagnosed by Myotest (Myotest, Switzerland). The
criterion for the level assessing was the average height of five vertical jumps in cm with
the exactness of 0.1 cm. The level of upper limbs strength abilities was diagnosed by the
training simulator Concept 2 SkiErg (Morrisville, USA). Criteria for assessing the level
was the achieved power, presented in Watts, with an accuracy of 1 W. The shooting
precision was diagnosed by electronic shooting simulator Scatt Professional (Scatt,
Russian Federation). The criterion for the level assessment was the total point value of 10
shots with an accuracy of 0.1 point. Performances in shooting were diagnosed separately
for shooting in prone and standing positions. The best performance in running test we
examined at 6 PM: 5.19 £ 0.04 s; in shooting test at 12 AM (prone position: 103.1 + 1.2
points; standing position: 92.0 + 6.1 points) and in tests of strength abilities at 6 PM
(Concept2 SkiErg: 222.1 + 11.8 W; Myotest: 33.4 = 1.1 cm). The statistical analysis was
realized by software IBM® SPSS® Statistics V19 (Statistical Package for the Social
Sciences) a R Project. Significant differences were noticed in upper limbs strength abilities
(Concept 2), where the measured values for power p < 0.05, Kendall's W = 0.89, effect
size very strong, running time in 30 m, where p < 0.05, Kendall's W = 0.48, effect size
moderate, vertical jump, where p < 0.05, Kendall's W = 0.44, effect size moderate. In
shooting skills there weren't noticed the significant differences among four times during
the day. We recommend to include the shooting test after physical exercising.

Key words: Biathlon, diurnal rhythm, sprint abilities, strength abilities, shooting precision.
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1 INTRODUCTION

The performance and the alertness change during the day. It depends on as the
wake-up time as well as the internal circadian clock. Biorhythm is the part of dynamic
organization, thereby contributes to the overall performance and stability of the body
(Aschoff, 1981). According to several authors: Jancokova (1992, 1994, 2000), Roenneberg
et al. (2007), Hastings et al. (2008), Homolka et al. (2010), Jancokova et al. (2011) and
Jancokova et al. (2013), is the cycle light — dark the strongest external exogenous factor of
the environment, that together with the internal endogenous factors organize the rhythmic
changes in the organism activity. Rowland (2011) emphasizes, that the time of day when
the athlete exercises is very important. Jancokova et al. (2011) argue, that for the top sport
performance are the afternoon and the evening the most suitable parts of the day. Based on
their findings, a typical diurnal rhythm of muscle strength and performance has the lowest
figures in the early morning and, on the contrary, it culminates later during the day.
Lipkova (2002) found the highest performance in agility, speed frequency, bench press and
explosive power of the lower limbs in the afternoon and evening. Paugschova, Sulej &
Ondracek (2010) demonstrated the best performance in the speed and strength abilities
development also in the afternoon. Paugschova, Gerekova & Ondracek (2010) reported the
optimum in sprint abilities of the biathlete at 6 PM, in strength abilities at 9 AM. The
optimum in shooting performance the authors found in the afternoon, at 3 PM. By the
training group of young biathletes, Mojzi§ (2014) verified the training program, focused on
strengthening the deep stabilization system, to enhance the stability of the shooting
position, realized in the morning. From the research of Kalinkova (2005), the author
highlights a morning of the day as the most effective part of the day for training process for
gymnastics. Reilly et al. (2007), Stulajter (2007) and Pivovarniéek et al. (2013) made their
research in football. First appointed, characterized the highest alertness and the lowest
fatigue by the group of eight young footballers at 8 PM. Second appointed, came to an
interesting findings, when his training group reached two tops during a day. The first one
was at 9 AM and the second was reached late in the afternoon. Based on changes in body
temperature, heart rate and lactate concentration in the blood, Edwards et al. (2005) noticed
the changes in the performance of cyclists, by inclusion of warm up at the same time of
day, at which they held the race. Optimum in sprint-strength abilities by ski jumper, found
Schlank & Pupis (2007) at noon. From these studies, and also in line with the findings of
Jancokova et al. (2011, 2013b) we summarizes, that the performance of individual abilities

and skills varies during the day and that the results of the findings differ one with another.
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Kazar (2011) found, that the increases in performance by the biathletes don't relate only
with training process based on sensitive period, but also with the knowledge and

acceptance of biologic rhythms.

2 AIM, TASKS OF THE STUDY

2.1 Aim of the study
The aim of this study is to diagnose and to determine the diurnal optimum and
pesimum in physical performance in sprint, strength abilities and shooting precision by the

biathlete at the beginning of the preparation period.

2.2 Tasks of the study
1. To draw up the testing battery.
2. To diagnose the level of performances in selected physical abilities and
shooting skills.
3. To determine the diurnal optimum and the diurnal pesimum for their

development.

3 METHODS

Participant

The object of our research was the representative of the Slovak republic in biathlon,
J. G. (age 30.6), who is a member of the VSC Dukla Banska Bystrica. The basic somatic
indicators at the beginning of testing were: height 170 cm body weight 65.5 kg, BMI 22.7
kg.m? "', body fat 21.6 % and muscle mass 74.4 %. Biathlon sports training she devotes
herself for 15 years. Since 2005 she is a member of the women's national team and she
takes part the world cup races regularly. She participated in three Olympic Winter Games,
in Turin (2006), in Vancouver (2010) and Sochi (2014), where she was a member of the
mix relay, that finished 5". At these year's European Championships in Tyumen, the mix

relay occupied second place, and J. G. was also a member of it.

Procedure
The diagnosis we realised at the beginning of the preparation period of annual

training cycle 2015/2016, in the laboratory area of the Department of Physical Education
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and Sports of Matej Bel University. The diagnosis was realised for seven days, at three-
hourly intervals, at 9 AM, 12 AM, 3 PM, 6 PM. The research was conducted in the period
from 9. 7.2015 to 15. 7. 2015.

To determine the diurnal oscillations in running speed, dynamic power of the lower
and upper limbs and shooting precision, we used the following diagnostic methods: Level
of sprint abilities we diagnosed by running test at 30 m in the sport hall of KTVS, with the
help of photocells Fitro Light Gates (FITRONIC, Bratislava, Slovenska republika). The
device automatically started trigger timing at a time, when the competitor had cut the
photocell on the starting line and stopped it by cutting the second photocell. The
competitor started from the high starting position. We conducted two control
measurements, for evaluation we chose the better one.

Level of dynamic power of the lower limbs (LL) we tested by the device Myotest
(Myotest, Switzerland). The device was placed on the right side of her belt. The competitor
assumed an upright standing position with her hands on hips. The competitor carried out
five vertical jumps with minimal bending her legs, with an effort to reach the maximum
height and minimum contact with ground. After making 5 jumps, the device indicated by
double beep the end of testing. From the output values we evaluated the average height of
individual jumps.

The dynamic power of upper limbs (UL) we diagnosed through a training simulator
Concept 2 SkiErg (Morrisville, USA). The performance lasted 30 seconds, during which
the competitor practised the maximal dynamic exercise by fourth stage of load, imitating
the skiing moving. The competitor assumed an upright standing position, grasp the handles
and then, after initiation of movement, the device started timing. We evaluated the
parameter in Watts.

Shooting precision was diagnosed by an electronic shooting simulator SCATT
Professional (Scatt, Russian federation). The competitor used her own racing rifle of
German brand Anschiitz Fortner 1827. The device noted a score of shot. Maximum value
of shot is 10.9 points. Forasmuch as the shooting was carried out in the laboratory, the
distance was reduced from 50 m to 5 m from the muzzle to the electronic target. After
assuming the position, competitor 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 competitor realized 10 shots, while adhering to the race rhythm of
shooting. Test of shooting precision we carried out in two shooting positions, prone and

standing.
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Statistical analysis

To evaluate the obtained data we used the basic quantitative and qualitative
methods. 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 7 measurements.

To determine the significance of differences between the performances, achieved at
each hour during the day, we used the Friedman test for K dependent samples. For
expertise subject analysis we used Kendall's Coefficient of Concordance (W) for
evaluation of effect size (Green & Salkind, 2008). The coefficient was interpreted as
follows: 0 — 0.20 — very weak effect, 0.20 — 0.40 — weak effect, 0.40 — 0.60 — moderate
effect, 0.60 — 0.80 — strong effect, 0.80 — 1.00 — very strong effect (Rovai, Baker & Ponton,
2014). The probability of type I error (alpha) was set at 0.05 in all statistical analyses.
Statistical analysis was conducted by IBM® SPSS® Statistics V19 (Statistical Package for

the Social Sciences) a R Project.

4 RESULTS AND DISCUSSION

Performance levels of all examined parameters in the entrance testing at the beginning of

the preparation period are presented in Tab.

Tab. Average performance levels of examined parameters, optimum - pesimum

shooting precision 9 AM 12 AM 3PM 6 PM
shooting in prone [p] 99.9+47 | 103.1+£1.2 | 101.2+£3.0 | 101.7£1.1
shooting in standing [p] 89.7+2.6 92.0+6.1 913=+1.2 90.3+2.8
sprint abilities

running in 30 m [s] 527+0.07 | 529+0.12 | 5.36+0.12 | 5.19+0.04
strength abilities UL

Concept2 [W] 199.4+£16.6 | 194.0+17.5 | 192.0+13.1 | 222.1+11.8
strength abilities LL

height of 5 jumps [cm] 32.7+0.8 325+0.7 321+14 33411

pesimum  optimum
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Based on the obtained data from the research we have established a optimum and
pesimum for development of selected motion abilities and shooting skills (Tab.). In
shooting there is a consensus in optimum and pesimum as in prone position as well as in
standing position. The highest level of shooting performance, she achieved at 12 AM, on
the contrary, the weakest performance was recorded in the morning at 9 AM. The ideal
time for sprint abilities is evening at 6 PM. Pesimum for sprint abilities development we
noticed in the afternoon at 3 PM, when the competitor reached an average of 0.17 s slower
time than in optimum. The same conditions we recorded for dynamic strength abilities of
upper limbs development. In the evening the competitor reached an average level of
strength, presented in Watts, 222.1 W, what presents about 30.1 W more than in pesimum,
at 3 PM. Based on the results of lower limbs strength abilities entrance testing we notice
the highest level of dynamic strength, presented by height of 5 jumps, in the evening, at 6
PM, the lowest in the afternoon at 3 PM.

Similar results we investigated in the previous research, where we examined the
biorhythmic changes of selected motion abilities: Gerekova (2009), Paugschova, Gerekova
& Ondracek (2010). Optimum for sprint abilities development is the same in both
investigations, but optimum for strength abilities development we determined previously at
9 AM. This phenomenon can be explained by change of using tests. In the previous
research we investigated the level of strength abilities by these tests: sit-ups test, flexed
arm hang test, standing long jump test. Optimum for shooting skills development, at first,
we identified in the afternoon, at 3 PM. In case of next research, we recommend to change
the methodology for shooting skills determining. We propose to include the shooting test
after power load, which, in our point of view, can be more indicative of performance
differences in performance during the day. Vancova et al. (2015) assayed by 18 university
students the diurnal variation of performance (morning and evening) in dynamic strength
of lower limbs. She concluded that the difference between performances in the morning

and in the evening is insignificant (ES = 0.15 effect size is small).

CONCLUSION

The highest level of shooting performance in prone position, expressed in points,
was 103.1 + 1.2 points. It was measured while circadian rhythms, at 12 AM, at noon. The
weakest performance indicated by value 99.9 + 4.7 points, the competitor reached at 9 AM
in the morning. In standing position, the competitor achieved the best performance,

indicated by 92.0 £ 6.1 points, on the other hand, the lowest achieved score 89.7 £ 2.6
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points was recorded at 9 AM in the morning. Optimum and pesimum for shooting skills
development coincide in as prone position, as well as standing position. The highest level
of sprint ability performance was indicated by value 5.19 + 0.04 s, which the competitor
reached in daily optimum, at 6 PM. In contrast, a significantly lower level of the running
speed, expressed by running time 5.36 + 0.12, we noticed in daily pesimum, at 3 PM in the
afternoon. In the test of strength abilities of upper limbs, the competitor reached the best
performance in the evening, at 6 PM, when the value, expressing the performance, reached
on average 222.1 £ 11.8 W. Pesimum of the day we determined by the weakest
performance, 192.0 £ 13.1 W in the afternoon, at 3 PM. In the test of 5 vertical jumps, the
highest level of dynamic power lower limbs, indicated by 33.4 £ 1.1 cm the competitor
reached in daily optimum at 6 PM. In daily pesimum, at 3 PM in the afternoon, the
competitor reached significantly lower average value of 32.1 + 1.4 cm. Statistically
significant differences were recorded just by Ski simulator (Concept 2), where the
measured p-values are for power p < 0.05, Kendall's W = 0.89, effect size very strong.
Statistically significant differs occurred also in running in 30 m, where p < 0.05, Kendall's
W = 0.48, effect size moderate, and in vertical jump, where p < 0.05, Kendall's W = 0.44,

effect size moderate.
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ABSTRACT

The aim of the study was to diagnose and analyse the changes of physiological,
functional parameters and physical performance in particular phases of menstruation cycles
of female university students. The experimental sample consisted of three female
university students (age = 23.8+0.6) with regular menstruation cycle (28 days). We
monitored chosen physiological parameters: basal temperature, total body water and body
weight. The functional status of the students was diagnosed by Ruffier functional test.
Parameters of the physical performance were: reaction time measured by FITRO Agility
Check device; tapping frequency of lower limbs measured by FiTROtapping device. From
the point of view of the physiological parameters we found out that the student 2 and 3 had
the highest level of the basal temperature in the II. phase (postmenstruation, follicular).
The student 1 had the highest level of basal temperature in the I. phase (menstruation). The
highest levels of total body water of student 1 and student 3 were measured in the V. phase
(premenstruation, luteal) and the student 2 had the highest levels in mentioned parameter in
the I. phase (menstruation). Student 1 and student 2 had the highest levels of body weight
in the I. phase (menstruation) and the student 3 in the IIl. phase (ovulation). The best
functional status of each student was diagnosed in the III. phase (ovulation). By tests of
physical performance we measured that all students achieved the best physical
performance in reaction time during the II. phase of the menstruation cycle
(postmenstruation, follicular). Student 1 and student 2 achieved the best physical
performance during the II. phase of the menstruation cycle also in the tapping frequency of
lower limbs test. Our probe is a preliminary research into further monitoring of variations
in endogenous and exogenous parameters.

Key words: basal temperature, body weight, reaction time, Ruffier functional test, tapping
frequency

1 INTRODUCTION
The menstruation cycle is the regular endogenous cycle which has been considered
as one of the most interesting phenomenon which influences women psychologically and

physically. The cycle is divided according to JanCokova (1998) into five basic phases: the
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I. phase of the menstruation cycle is called menstruation lasting from the 1st day to the 6th
day. The II. phase, postmenstruation (follicular - in the English terminology), is
characterized for the 7th day to the 12th day of the cycle. The III. phase, ovulation, lasts
from the 13th day to the 15th day. The IV. phase, postovulation (luteal) lasts from the 16th
day to 25th day. The last phase, premenstruation (in English terminology is marked also as
luteal), is characterized for the 26th to the 28th day. De Souza (1998), Broocks et al.
(1990), Christin-maitre et al. (1996), Mukherjee — Mishra — Ray (2014) and other authors
agreed with the mentioned classification. This endogenous cycle is also characterized by
the regularity and specific length which is different in each woman. Diaz — Laufer —
Breech (2006) presented that abnormal menstruation cycles can be reasons of many health
problems connected with blood pressure, heart rate or respiratory rate and they could be
significant parameter of pregnancy. The most frequent length of the one menstruation cycle
is 28 days. Authors Diaz — Laufer — Breech (2006) stated that the length of the cycle is
very variable among women between 20 to 45 years. The menarche is characterized by
irregularity (mainly during the first two years). The division of the cycles into regular and
irregular is presented in studies of Van Hoof et al. (1998), Munster et al., Barrow — Saha
(1988), Cobb et al. (2003) and others. The menstruation cycle influences reproduction,
psychological functioning (moodiness, anxiety, discomfort, inferiority, depressions,
jealousy) and last but not least it strongly influences the physical performance (Dlhos et al.,
1969, Niznanskd — Korbel' — Redecha, 2003). The women” physical performance is
different during the menstruation cycle because there are other significant factors as
lifestyle, eating habits, regularity/ irregularity of the menstruation cycle and the low bone
mineral density. Mukherjee — Mishra — Ray (2014) examined in the research the athletes’
physical performance during the menstruation. They denoted following menstruation
characteristics such as age at menarche, cycle length, skipped cycle, premenstrual
syndrome, heavy discharge. The results showed that the menstruation (menstruation phase)
is very significant factor of low physical performance of the women (high fatigue,
psychological instability). Lebrun (2012) in his research found out decrease of the
sample’s physical performance in premenstruation and menstruation phase and the increase

of the performance was diagnosed exactly in the postmenstruation phase.

The physiological changes were diagnosed by Southam — Gonzaga (1965) who
presented that the body temperature increased during the menstruation cycle and it was

caused mainly by the presence of the corpus luteum. Phillips (1968) in the results detected
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that the menstruation cycle did not have any impact on the body temperature and heart rate.

According to the mentioned studies and researches we decided to realize research in
which we found out the changes of physiological parameters and physical performance
during two menstruation cycles of female university students attending physical education

studies.
2 AIM OF THE STUDY

2.1  Aim of the study

The aim of the study was to diagnose and analyse the changes of physiological and
functional parameters and physical performance in particular phases of menstruation cycle

of three female university students.

3 METHODS

Participants

The sample consisted of three female university students (age = 23.8+0.6) attending
the studies in daily form at Matej Bel University in Banska Bystrica who had to fulfil the
criterion of regular menstruation cycle which lasted for 28 days. The students participated
in research voluntarily. We also detected the day of the first menarche within the sample’s
characteristics. The student 1 had the first menarche at the age of 13.5, the student 2 at the
age of 10 and the student 3 at the age of 14. Only student 1 was practising sport activity
regularly. Student 2 and student 3 realized sport activity only in recreational way.
Organization

The research was realized in academic year 2014/2015 in the period from October
2014 to February 2015. The practical part was realized in Diagnostic laboratory at
Department of Physical education and Sports of Faculty of Arts at Matej Bel University in
Bansk4 Bystrica. We monitored changes in particular parameters of two menstruation
cycles. The length of the one cycle was 28 days. The concrete measurement was realized
approximately in the middle of each phase (according to concrete phase of menstruation
cycle) in the morning hours (from 9.00 AM to 11.00 AM) because this time interval is the
most appropriate and optimal (Bartosik, 1978).
Procedure

Before the measurements we used non-standardised interview to detect more

information about the subjective feelings of each student. These findings were very
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important in results” interpretation to analyse and find out relationship in particular phases
of the menstruation cycle. The interview contained 5 spheres of questions according which
we got information of: state of health, taking of medicaments before or during the
menstruation cycle, psychological stability, realization of sports activities and their impact
on organism, food intake and drinking. They had not to drink anything minimally half an
hour before the measurement.

We monitored changes in chosen physiological parameters: basal temperature,
body weight and total body water.
Basal temperature

The basal temperature of each student was measured immediately after waking up
(each student received identical thermometer by which she measured the basal temperature
under the tongue after she woke up).
Body weight and total body water
Mentioned parameters were diagnosed through the device Tanita BC-545N.
The functional status

The Ruffier functional test was used to monitor the changes of students” functional
state. The test monitors the performance of cardiovascular system which in simple way and
with sufficient rate of reliability set the functional state of the system and readiness of the
organism for load. It consisted of three parts: In the first part - after the 5 minutes relax, we
conduct the measuring of the heart rate (HR) in the sitting position — S1. In the second part
we do 30 squats in 45 seconds and immediately measure the HR, similarly as in part one —
S2. In the last part of the test is again calming down in the sitting position for 1 minute and
consecutive measuring of HR — S3.
The index value was calculated from formula: RI = [(SI + S2 + S3) - 200]/10
(sportinweb.sk). The Ruffier functional test was realized once.
Parameters of the physical performance

The first parameter, the reaction time was measured through the device FiTRO
Agility Check (FITRONIC, Bratislava, Slovak Republic) consisted of four contact mats
fixed and situated on the floor. Mats were placed into the shape of square (with external
side 1.2 m) and were connected with computer. The result of one measurement was
reaction time in milliseconds (ms) which was calculated as a mean of 50 visual signals
generated randomly in time interval 500-3000 ms on the computer’s screen to four

directions according to mats placement (rear left, rear right, front left, front right). The
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measurement was realized twice and into the evaluation we noticed the better one from two
realized experiments.

The second parameter, the tapping frequency of lower limbs was measured by the
device FiTROtapping (FiTRONIC, Bratislava, Slovak Republic) consisted of two contact
mats fixed and placed on the floor and they were connected to the computer by interface.
The main task of the student was to touch alternately right and left mat by left and right
lower limb, as fast as possible (do maximal contacts with mats), during 6 seconds. The
result of one measurement of tapping frequency of lower limbs was the number of contacts
of both lower limbs on mats of the mentioned device. The measurement was realized

twice. We noticed the better one from two realized experiments.

Statistical analysis
We have used periphrastic characteristics of descriptive statistics arithmetic average

(x) from position measures and standard deviation (SD) from variability measures.

4 RESULTS AND DISCUSSION

Analysis of the changes of the physiological, functional parameters and physical

performance of the student 1

Table 1 presents the changes of particular physiological and functional parameters
and changes of physical performance during two menstruation cycles of the student 1

which were monitored from 12/11/14 to 20/2/15.

Tab. 1 Variations of physiological, functional parameters and physical performance in the
I. and II. MC of student 1

Parameters M.P PM. P 0.P PO. P P.P

Basal temperature (°C) *37.2+0.1 37.0+0.1 36.0+0.7 36.7+0.1 36.8+0.1

Total body water (%) 64.1+2.1 *64.8+1.5 64.5+1.7 63.5+1.7 63.6+0.4

Body weight (kg) *51.7+1.3 | 50.8+1.1 50.9+1.6 50.1+1.5 50.2+1.2

Index of the Ruffier functional test | 8.0+0.0 9.7+£0.2 *7.1+0.6 ~3.1+4.4 ~2.6£3.6
Reaction time (ms) 617.3+40.2 | *570.9+36.6 | 596.4+94.3 | 594.3+41.5 | 636.6+18.5
Tapping frequency (n) *63.5+0.7 | 63.5+7.8 63.0+5.7 60.5+7.8 63.0+5.7

Legend: * — the highest values; ~ — test was stopped because of the pain; MC — menstruation cycle; ML.P —

menstruation phase; PM.P— post menstruation phase (follicular); O.P — ovulation phase; PO.P — post
ovulation phase (luteal); PP — premenstruation phase (luteal); ms — milliseconds; n — the number of contacts
on mats of the device FiTROtapping in 6 seconds

We detected that the student 1 had the highest levels of the basal temperature in the I.
phase (menstruation) specifically in the II. MC with the value of 37.3 °C. In the mentioned
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phase we also diagnosed the highest levels of the body weight. The highest value in the
mentioned parameter (52.6 kg) was measured in the 1. phase (menstruation). Thanks to the
interview we registered in the .LMC that the student 1 felt pain in the abdominal and pelvic
features (regions) in this phase (menstruation). Student 1 felt a little fatigue but she got a
good sleep. The pain of the whole body, headache and pain in patellar features were
presented by the student 1 in the II. MC during the menstruation phase. She added that she
had higher appetite as usual. According to these facts we agree with the research of
Southam — Gonzaga (1965) who detected the increase of the basal temperature exactly
during the menstruation. The parameter of the total body water showed that students 1 had
the highest levels in both MC during the II. phase (postmenstruation, follicular). These
results are in balance with her subjective feelings because the student 1 felt inflated and
full of water. She also presented in both interviews that she suffered from headache,
patellar, coxal and breast pain and she felt very tired and wearily.

The Ruffier functional test showed that the best functional status of the student 1
was diagnosed in .MC during the V. phase (premenstruation, luteal) but the she realized
only 19 squats from 30 required because of the patellar and coxal pain. The best functional
status was diagnosed in the II. MC during the IV. phase (postovulation, luteal) with the
value of 6.2. According to mentioned facts we got misrepresented results because student 1
felt less fatigue after low number of realized squats where the index of RS was 5.1 and it
was considered as the best index diagnosed in the I. MC. Its sign is also low heart rate in
value of 110 bpm/99 %SpO2 which was measured immediately after the test. The test was
stopped (no continuance) in the .LMC during the IV. phase (postovulation, luteal) and in
the II.MC during the V. phase (premenstruation, luteal) because of the patellar pain. After
detailed analysis and summarization we came up to the fact that the best functional status
(without misrepresented results) was diagnosed during the III. phase ovulation with the
index of 7.1£0.6.

By the summarization and analysation of student 1 physical performance, we
denoted that she achieved the best physical performance in reaction time (RT) during the
II. phase (post menstruation, follicular) with the value of 570.9436.6 ms. The best physical
performance in tapping frequency of lower limbs (TFLL) was diagnosed during the II.

phase (menstruation, postmenstruation —follicular) with 69 contacts.

Analysis of the changes of the physiological, functional parameters and physical

performance of the student 2
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Table 2 presents the changes of particular physiological and functional parameters
and changes of physical performance during two menstruation cycles of the student 2

which were monitored from 30/10/14 to 22/12/14.

Tab. 2 Variations of physiological, functional parameters and physical performance in the
I. and II. MC of student 2

Parameters M. P PM. P 0.P PO.P P.P
Basal temperature (°C) 36.8+0.1 *37.2+0.1 36.5+0 36.5+0.1 36.7+0.1
Total body water (%) *63.6+£0.2 | 63.1+0.4 63.0+0.6 62.7+0.7 | 63.1£0.1
Body weight (kg) *53.6+0.4 | 52.9+0.2 53.3+£0.0 53.240.1 52.5+0.4
Index of the Ruffier functional test | 10.7+4.2 12.0+1.6 *10.3+2.9 12.6+0.6 13.1£3.3
Reaction time (ms) 698.5£51.1 | *658.2+53.7 | 7171.7£11.0 | 707.4+7.1 | 715.3+4.1
Tapping frequency (n) 58.0+0.0 *63.0+0.0 61.5+0.7 62.5+£2.1 | 61.5£2.1

Legend: * — the highest values; MC — menstruation cycle; M.P — menstruation phase; PM.P— post menstruation phase
(follicular); O.P — ovulation phase; PO.P — post ovulation phase (luteal); PP — premenstruation phase (luteal); ms —
milliseconds; n — the number of contacts on mats of the device FiTROtapping in 6 seconds

The physiological parameters of the student 2 were different when we compared them with
the parameters of the student 1. The same highest values were monitored only in the
parameter of the body weight where the student 2 had the highest levels in the 1. phase
(menstruation) in which she had the highest levels also in the parameter of the total body
water where we diagnosed the highest value of 63.7 % in the II. MC. During this phase
she presented very similar feelings in both menstruation cycles: she felt uncomfortable
from psychological and physical point of view and exhausted. In comparison with other
phases she was thirsty, she had cramps in pelvic region, she felt pain in breasts and she had
strong headache. She also added, that last two days she had felt stressed, irritated and
annoyed. We can state that these feelings are results of the exam period. The stress and
neurosis were presented also during the IV. phase (postovulation, luteal) of menstruation
cycle. The highest levels of the basal temperature were measured during the II. phase
(postmenstruation, follicular). Ferin — Jewelewiczky — Warenn (1997) presented that the
hormonal changes (caused by the progesterone and oestrogen) before and after the
menstruation can cause very uncomfortable pain. We agreed with the authors because the
student 2 felt exactly in the menstruation phase discomfort and other difficulties.

The best functional status of the student 2 was diagnosed in the I. MC in the V.
phase (premenstruation, luteal) with the value of 10.8 and in the II. MC during the I. phase
(menstruation) with the value of 7.7.

The student 2 had following development of the physical performance. The best

physical performance was measured in I. MC during the II. phase (post menstruation —
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follicular) in RT test (620,2 + 87,6 ms) and in TFLL test (63 contacts) and in the II. MC
during the II. phase (post menstruation —follicular) in RT test (696,1 + 173,4 ms). The
lowest results in TFLL test of the student 2 were diagnosed in both cycles during the 1.
phase (mesntruation). Our results confirmed Slezdkova’'s results (2008) who discovered
the best performance of physical abilities during the II. phase (post menstruation —
follicular). JanCokova et al. (2011) stated that this phase together with the IV. phase
(postovulation, luteal) are the most suitable and appropriate phases for exercised focused
on development of specific abilities (speed development, special endurance, speed —
strength abilities). This fact was confirmed also in student 2 in the II. MC during the IV.
phase (postovulation, luteal) when she achieved the best performance in TFLL test where

she realized 64 contacts.

Analysis of the changes of the physiological, functional parameters and physical
performance of the student 3

Table 3 presents the changes of particular physiological and functional parameters
and changes of physical performance during two menstruation cycles of the student 3

which were monitored similarly like in student 2 - from 30/10/14 to 22/12/14.

Tab. 3 Variations of physiological, functional parameters and physical performance in the
I. and II. MC of student 3

Parameters M. P PM. P O.pP PO. P P.P

Basal temperature (°C) 36.8£0.1 | *36.9+0.1 36.6+0.1 36.6+0.1 36.8+0.1
Total body water (%) 57.0+£0.2 57.340.1 56.8+£0.2 *57.4+0.6 | 57.3+0.5
Body weight (kg) 63.0£0.4 | 62.9+0.1 *63.5+0.3 63.3+0.3 62.7+0.8
Index of the Ruffier functional test | 11.3+0.1 15.3+0.8 *10.7+0.8 10.8+4.9 14.1£3.8
Reaction time (ms) 599.949.4 | *558.4+£0.6 | 614.7£36.0 | 594.4+14.1 | 664.3+64.8
Tapping frequency (n) *57.5£5.0 | *53.5+3.5 52.5+6.5 55.0+9.9 58.0+1.4

Legend: * — the highest values; MC — menstruation cycle; M.P — menstruation phase; PM.P— post menstruation phase
(follicular); O.P — ovulation phase; PO.P — post ovulation phase (luteal); PP — premenstruation phase (luteal); ms —
milliseconds; n — the number of contacts on mats of the device FiTROtapping in 6 seconds

The student 3 presented the highest values of the particular parameters in various
phases of the menstruation cycle. The highest levels of the basal temperature were
measured during the II. phase (post menstruation —follicular) and the lowest levels were
measured during the III. a IV. phases (ovulation, postovulation). These results confirmed
the research by White et al. (2011) who detected that the basal temperature of women is
during the ovulation phase very low. The highest percentage of the total body water was

measured during the IV. phase (post ovulation —luteal) in the I. MC but the highest
percentage of the total body water was measured in the II. MC during the V. phase

28



(premenstruation). The result confirmed statements of Jancokova et al. (2011) who
characterized the premenstruation phase as the phase of hidden menstruation in which the
levels of total body water are increased because of the hormones” effects (the higher levels
of total body water also continue in the menstruation phase). Mentioned facts and
statements are invalid in the .MC because we diagnosed that the student 3 had the highest
percentage of total body water during the IV. phase (postovulation, luteal). The highest
levels of the body weight were diagnosed during the III. phase (ovulation). Student 3
mentioned that she was very tired, sleepy and weary in the LMC during the I. phase. This
fact was caused by menstruation and by the attendance on cultural event. Bad states of
health, patellar pain, fatigue were presented in the II. MC during the V. phase
(premenstruation, luteal). The fatigue has significant impact on the overall status according
to Duri¢ (1975). The best functional status of the student 3 was
diagnosed in the II. MC during the III. phase (ovulation) with the index of 10.1. and the
lowest status was diagnosed also in II. MC during the II. phase (post menstruation,
follicular) with the index of 16.8.

From the point of view of physical performance she proved the best performance in
RT test in both cycles during the II. phase (post menstruation, follicular) ) with values of
558,0 £ 62,5 ms (I.MC) and 558,0 + 82,1 ms (IL.LMC). In TFLL test, she achieved the best
performance differently. In the I. MC she proved the best results during the IV. phase
(postovulation, luteal) with 62 contacts and in the II. MC we diagnosed the best
performance during the V. phase (premenstruation, luteal) with 57 contacts.

The study presents the probe of two menstruation cycles of female university
students in which we analysed the changes of the physiological, functional parameters and
physical performance. We monitored two menstruation cycles from five recommended
because students realized the continuous practice during the summer semester each in her
birthplace. The practice lasted for two months and that is why we could not diagnose the
changes in more menstruation cycles. Another limit of the probe was the fact that we did
not monitor the flexibility of the body (suppleness). We used mean of 50 tries to evaluate
the performance in reaction time test (disjunctive reaction time/speed of reaction) because
we wanted to find out various activation and tiredness of the organism which should be

diagnosed during particular phases of menstruation cycle.

CONCLUSION
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The menstruation cycle is significant parameter in planning of training load in
sports preparation of women. The researches confirmed that women were able to fulfil the
difficult load in all phases of menstruation cycle but only at the time when the training
process is organized in accordance with their biological peculiarities of women organisms
and psychological stability. We denoted variations in parameters of the basal temperature,
total body water and body weight from the point of view of the analysis of the
physiological parameters in the menstruation cycle. Results have confirmed previous
researches and present fluctuation and variation of the physical performance during the
menstruation cycle. The best functional status of each student was diagnosed during the III.
phase (ovulation). The best physical performance was detected in the II. phase (post

menstruation —follicular).

ACKNOWLEDGEMENT
This project was supported by VEGA 1/0795/15.

References

BARROW, GW.,- SAHA, S. 1988. Menstrual irregularity and stress fractures in collegiate
female distance runners. In: The American journal of sports medicine. Vol. 16, no. 3 p.
209-216. ISSN 1552-3365.

BARTOSIK, J. 1978. Unava a jej vplyv na praceschopnost Sportovca v priebehu
tyzdenného tréningového cyklu. zat'azenia [Tirednees and its impact on. In: Slovak] In
Sportova priprava mladeZe. Nitra: PF, 1978, s. 41-52.

BROOCKS, A. et. al., 1990. Cyclic ovarian function in recreational athletes. In: Journal of
Applied Physiology. Vol. 68, n. 5, p. 2083-2086. ISSN 1522-1601.

COBB, L. et. al., 2003. Disordered eating, menstrual irregularity, and bone mineral density
in female runners. In: Medicine and Science in Sports and Exercise. Vol. 35, no.5, p. 711-
719. ISSN 01959131.

DE SOUZA, MJ et. al., 1998. High frequency of luteal phase deficiency and anovulation in
recreational women runners: Blunted elevation in follicle-stimulating hormone observed

during luteal-follicular transition, In: Journal of Clinical Endocrinology and Metabolism.
Vol. 83, no. 12. p. 4220-4232. ISSN 1945-7197.

DIAZ, A., LAUFER, MR., and BREECH LL. 2006. Menstruation in Girls and
Adolescents: Using the Menstrual Cycle as a Vital Sign. In: Pediatrics. Vol: 118, no. 5.
ISSN 1098-4275.

DLHOS, E. a kol. 1969. Gynekologicka endokrinologia. [Gynecologic endocrinology. In:
Slovak. ]. Martin: Osveta, 1969. 448 s. ISBN 70-046-77.

30



DURIC, L. 1975. Vykonnost' Ziakov vo vyuéovacom procese. [Pupils’ performance in
teaching process. In: Slovak.]. Bratislava: SNP, 1975. 512 s.

FERIN, M. — JEWELEWICZ, R. — WARREN, M. 1997. Menstruacni cyklus.
Menstruation cycle. In: Slovak.Praha : Grada Publishing, 1997. 288 s. ISBN 80-7169-350-
2.

CHRISTIN-MAITRE, S. et. al., 1996. Homologous in vitro bioassay for follicle-
stimulating hormone (FSH) reveals increased FSH biological signal during the mid- to late
luteal phase of the human menstrual cycle. In: Journal of Clinical Endocrinology and
Metabolism. Vol. 81, no. 6, p. 2080-2088. ISSN 0021972X.

JANCOKOVA, L. 1996. Vykonnost basketbalového druzstva zien v priebehu tyzdenného
tréningového cyklu. [The performance of women basketball team in processof week
training cycle. In: Slovak.]. In Telesna vychova & Sport. ISSN 1335-2245, 1996, rog. 6, &.
2,s.37-39.

JANCOKOVA, L. 1998. Vykonnost $portovkyii v jednotlivych fizach menstruaéného
cyklu. [Athletes” performance in particular phases of menstruation cycle. In: Slovak.]. In
Telesna vychova & Sport. ISSN 1335-2245, 1998, roc€. 8, ¢. 2-3, s. 45-50.

JANCOKOVA, L. et. al. 2011. Chronobioldgia a vykonnost v §porte. [Chronobiology and
performance in sport. In: Slovak.]. Banska Bystrica : FHV UMB, 2011. 150 s. ISBN 978-
80-557-0286-5.

LEBRUN, CM., 2012. Effect of the different phases of the menstrual cycle and oral
contraceptives on athletic performance. In: Sports medicine. Vol.16, no.6 p. 400-430. ISSN
1179-2035.

MUNSTER, K., SCHMIDT, L., and HELM, P. 1992. Length and variation in the
menstrual cycle--a cross-sectional study from a Danish county. In: British An International
Journal of Obstetrics & Gynaecology. Vol. 99, no. 5, p. 422-429 ISSN 1471-0528.

MOGHISSI KS., SYNER FN., and EVANS TN. 1972. A composite picture of the
menstrual cycle. In: American Journal of Obstetrics and Gynecology. Vol. 114, no. 3, p.
405-418. ISSN 00029378.

MUKHERIJEE P, MISHRA SK, and RAY S. 2014. Menstrual characteristics of adolescent
athletes: a study from West Bengal, India. In: Collegium antropologicum. Vol:38, n. 3, p.
917-923. ISSN 0350-6134.

NATTIV, A. et. al. 2007. The female athlete triad. In: Medicine and Science in Sports and
Exercise. Vol. 39, no. 10, p. 1867-1882. ISSN 01959131.

NIZNANSKA, Z. — KORBEL, M. — REDECHA, M. 2003. Predmenstruaény syndrom.
[Premenstrual syndrome In: Slovak.].In Praktickd gynekologie : moderni ¢asopis pro
gynekology a porodniky [online]. 2003, ro¢. 3, ¢. 3 [cit. 2015-01-20]. Available on
internet: <http://www.prolekare.cz/pdf?ida=pg 03 03 03.pdf>. ISSN 1211-6645.

31



ROENNEBERG, T. 2012. What is chronotype? In: Sleep and Biological Rhythms. Roc.
10, €. 2, 5. 75-76. ISSN 1479-8425.

SOUTHAM, AL., and GONZAGA, FP. 1965. Systemic changes during the menstrual
cycle. In: American Journal of Obstetrics and Gynecology. Vol. 91, no. 1, p. 142-165.
ISSN 0002-9378.

PLINER, P., and FLEMING AS. 1983. Food intake, body weight, and sweetness
preferences over the menstrual cycle in humans. In: Physiology and behavior . Vol. 30, no.
4,9. 663-666. ISSN 1873-507X.

SINHA, R., KAPOOR, K., and KAPOOR, K. 2011. Adiposity Measures and Menstrual
Cycle: Do We Envisage a Relation? In: Journal of Anthropology.
DOl.org/10.1155/2011/314147

SPORTINWEB.SK. 2016. Ruffierova skuska [online]. [cit. 2016-03-17]. Available n
internet: <
http://www.sportinweb.sk/etk/default.asp?M=M20040625123301132&E=E200508180720
27111&>

VAN HOOFF MH, et. al., 2000. Insulin, androgen, and gonadotropin concentrations, body
mass index, and waist to hip ratio in the first years after menarche in girls with regular
menstrual cycles, irregular menstrual cycles, or oligomenorrhea. In: The Journal of clinical
endocrinology and metabolism. Vol. 85, no. 4, p. 1394-1400. ISSN 1945-7197.

WHITE, C. et al., 2011. Fluid Retention over the Menstrual Cycle: 1-Year Data from the
Prospective Ovulation Cohort. In Obstetrics and Gynecology International. doi:
10.1155/2011/138451.

32



VARIACIE FYZIOLOGICKYCH, FUNKCNYCH PARAMETROV A
POHYBOVEJ VYKONNOSTI VO FAZACH MENSTRUACNEHO CYKLU
VYSOKOSKOLSKYCH STUDENTIEK

Dominika VANCOVA, Monika KOVACIKOVA

Katedra telesnej vychovy a Sportu, Filozoficka fakulta, Univerzita Mateja Bela v Banskej
Bystrici, Slovenska republika

Skolitel’: Ludmila Jancokova
Abstrakt:

Ciel'om studie bolo diagnostikovat’ a analyzovat’ zmeny fyziologickych, funkénych
ukazovatel'ov a pohybovej vykonnosti vo fazach menstruacnych cyklov u vysokoskolskych
Studentiek. Vyskumny subor tvorili 3 vysokoskolské Studentky (vek = 23.8+0.6 roka),
ktoré museli spiiiat’ kritérium pravidelného menstruaéného cyklu (MC), ktory predstavoval
28 dni. Sledovanymi fyziologickymi ukazovate'mi boli: bazalna telesna teplota, celkova
telesnd voda a telesnd hmotnost. Funkény stav Studentiek bol diagnostikovany Ruffierovou
skaskou. Parametrami pohybovej vykonnosti boli: disjunktivne reakéno-rychlostné
schopnosti merané zariadenim FiTRO Agility Check a frekvencna rychlost’ dolnych
koncatin merana zariadenim FiTROtapping. Z hl'adiska fyziologickych parametrov sme
najvyssie hodnoty bazalnej telesnej teploty zistili u Studentky 2 a Studentky 3 v II. faze
(postmenstruacnej). U Studentky 1 boli hodnoty bazilnej telesnej teploty najvyssie v L.
faze (menStruacnej). NajvysSie hodnoty celkovej telesnej vody sme zaznamenali
u Studentky 1 aStudentky 3 v V. faze (predmenstruacnej) au Studentky 2 v 1. faze
(menstruacnej). NajvysSie hodnoty telesnej hmotnosti sme namerali u Studentky 1
a Studentky 2 v I. faze (menstruacnej) a u Studentky 3 v III. faze (ovula¢nej). Ruffierovou
skiSkou sme uvsSetkych Studentiek identifikovali najlepsi funkény stav v III. faze
(ovulacnej). V teste disjunktivno reakcéno-rychlostnych schopnosti dosiahli vSetky
Studentky najvysSiu pohybovi vykonnost v II. fidze menStruaéného cyklu
(postmenStruacnej). U Studentky 1 a 2 sme v II. fdze menStruaéného cyklu
(postmenstruacnej) zaznamenali najvy$$iu pohybova vykonnost’ aj v teste frekvencna
rychlost’ dolnych koncatin. Sondaz prezentuje predvyskum k hlbSiemu skiimaniu zmien a
variacii v exogénnych a endogénnych parametroch.

KIucové slova: bazalna telesna teplota, celkova telesna voda, reakéna rychlost’,
frekvenc¢na rychlost, Ruffierova skuska.
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DEVELOPING OF POWER USING ISOKINETIC MODE IN SWIMMERS
Luk4s ODRASKA. Cubos GRZNAR
Department of Outdoor sports and Swimming. Comenius University in Bratislava

Supervisor: Yvetta Macejkova
ABSTRACT

The aim of the study was to evaluate the effects of the isokinetic power training in
water on swimming power. Fourteen male swimmers (age 23.9 + 4.4 years) volunteered in
this study. Swimming isokinetic dynamometer (SID) was used to measure maximal mean
isokinetic power (Pmax) during 6 seconds at standard (0.8 m.s') velocity. The
experimental group took part in isokinetic power training and the control group took part in
swimming training only. The training program of both groups consisted of 3x6 second high
intensity swimming in 3 series. Intensity for experimental group was at least 90 % of
current Pmax. Intensity for control group was 97-100 % of current velocity. Training
volume of all groups was the same. Pmax obtained in isokinetic mode significantly
increased by (11.89 %; p<0.05; ES=0.63) between pre-test and post-test in the
experimental group. Pmax obtained in isokinetic mode increased by (1.93 %; n.s.;

difference at p<0.01 between gains in experimental and control group.

Key words: power training, swimming isokinetic dynamometer, crawl, performance

swimmers

1 INTRODUCTION

According to Macejkova (2005) swimming is a complex of cyclic coordinated
movement allowing swimmer to move and stay on water level and under it. A swimmer
performs mechanical work predominantly against the force of hydro-dynamic resistance.
The higher the swimming velocity, the greater the hydrodynamic resistance which the
swimmer must overcome.

Vorontsov et al. (1987) studied the relationship between body build, strength,
power, and strength endurance in dry land tests and the swimming velocity during freestyle
swimming over distances 50,100,200 and 400 m in 24 young female swimmers (age = 16.0
+ 0.4). Results show that only maximal pulling force and power in bench test correlated
significantly with performance in sprint swimming (50 and 100 m). The values of the
coefficient of determination suggest that only 20-25 % of the swimming performance

variance is explained by dry land strength in sprint swimming. On the other hand the
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pulling force during tethered swimming at zero velocity using arm pull only and full stroke
showed a higher correlation with performance in 50 and 100 m freestyle swimming than
characteristics of dry land tests.

Moruco et al. (2011) analysed the relationships between dry land strength and
power measurements with swimming performance. Ten male national level swimmers
(age: 14.9 + 0.74 years) volunteered as subjects. Height and Work were estimated for
countermovement vertical jump (CMJ). Mean power in the propulsive phase was assessed
for squat, bench press (concentric phase) and lat pull down back. Mean force production
was evaluated through 30 s maximal effort tethered swimming in front crawl using whole
body, arms only, and legs only. Swimming velocity was calculated from a maximal bout of
50 m front crawl. Height of CMJ did not correlate with any of the studied variables. There
were positive and moderate-strong associations between the work during CMJ and mean
propulsive power in squat with tethered forces during whole body and legs only
swimming. Mean propulsive power of bench press and lat pull down presented positive
and moderate-strong relationships with mean force production in whole body and arms
only. Swimming performance is related only with mean power of lat pull down back
whose physical structure is the closest to freestyle swimming.

In the above mentioned studies we can see that the aquatic environment with their
patterns (consistency. pressure. buoyancy. temperature. flow. composition of water. ...) is
much more specific than conventional "dry land" conditions and the transfer of efficiency
from "dry land" into the aquatic environment is limited. Based on the recognition of these
differences, we can agree with the authors Kampmiller. Vanderka (2012), that specific
adaptation imposes demands.

In view of these findings, we have to search for training funds, which as much as
they can replicate the structure of sport performance. We can therefore say that only by
training in specific aquatics environment we ensure the development of a specific
adaptation.

It is known that in order to swim at the velocity of 2 m.s™' a swimmer should create
an average efficient pulling force just from 7-9 to 12-17 kg (depending on swimming
stroke used), while the total pulling force applied by a swimmer to the water medium may
be approximately 10-15 % higher (Vorontsov, 2011).

It becomes obvious that the rate of strength development and direction of the
resulting force over the pull trajectory, rather than the absolute magnitude of the applied

force, determine the efficiency of propulsive actions and swimming velocity. To utilize the
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strength potential developed from dry land training, aquatic strength training must be
conducted as a part of swimming training. Training of specific strength abilities in water
should consist of aquatic activities such as free, semi-tethered a tethered swimming, which
are related to performance in competitive swimming (Vorontsov. 2011).

Girold et al. (2006) have tried to determine whether the resisted-sprint in
overstrength (OSt) or the assisted-sprint in overspeed (OSp) could be efficient training
methods to increase 100-m front crawl performance. Thirty-seven, competition-level
swimmers were randomly divided into 3 groups: OSt, OSp, and control (C). Elastic tubes
were used to generate swimming overstrength and overspeed. Three 100-m events were
performed before, during, and after the training period. Before each 100-m event, strength
of the elbow flexors and extensors was measured with an isokinetic dynamometer. Stroke
rate and stroke length were evaluated using the video-recorded 100-m events. In the OSt
group, elbow extensor strength, swimming velocity, and stroke rate significantly increased
(p <0.05), while stroke length remained unchanged after the 3-week training period. In the
OSp group, stroke rate significantly increased (p < 0.05) and stroke length significantly
decreased (p < 0.05) without changes in swimming velocity. No significant variations in
the C group were observed. Both OSt and OSp proved to be more efficient than the
traditional training program. However, the OSt training program had a larger impact on
muscle strength, swimming performance, and stroke technique than the OSp program.

In our work, we decided to try isokinetic form of resisted swimming training. Costil
et al. (1986) reported the measured peak power during front crawl swimming in isokinetic
mode correlated strongly with maximal swimming velocity (r = 0.84. p < 0.01), while no
relationship was found between dry land bio-kinetic arm strength and sprint performance (r
= 0.24). Isokinetic principle is described by Hamar (2005) as the principle of negative
feedback. The sensor, which senses the speed of movement, immediately signalled to the
control centre a slight acceleration above a predetermined value. The answer is an
immediate increase in resistance, which in turn almost immediately brakes the speed of
movement. Muscles exerted force again increased speed above the set level and the cycle
was repeated.

Most scientific articles where the swimming isokinetic dynamometer is used ,
Macejkova, Putala, Jani¢ (2010); Putala, Macejkova (2010); Matas, Macejkova (2010);
Grznar (2013); Bartdky (2012) are dealing with the diagnosis of the current performance

status. There are several studies in which influence of isokinetic form of training is
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investigated; for example, Ebid, EI-Shamy, Draz (2014); Ghroubi, et al. (2013); Zouita, et

al. (2013). However, these articles deal with influence of isokinetic training on dry land.
2 AIM, HYPOTHESIS, TASKS OF THE STUDY

2.1  Aim of the study

The aim of the study was to evaluate the effects of the isokinetic power training in

water on swimming power.

2.2 Hypothesis of the study

The influence of the isokinetic training causes significantly higher gains of Pmax at

swimming velocity of 0.8 m.s™!' in experimental group than in control group.

2.3  Tasks of the study

Identify the differences in gains of Pmax at swim velocity of 0.8 m.s! between the

experimental and control groups.

3 METHODS

Participants

Sixteen male swimmers of VSK FTVS UK Bratislava, at the age of 23.9 = 4.4 and
weight 75+9.1 kg, participated in this study. Not all of them were measured at all occasions
because of illness, injuries, or other unexpected reasons. At the end of the study, fourteen
subject were measured; seven in experimental and seven in control group. At the end of the

experiment we had 14 participants.

Procedure
Swimming training sessions were the same for all participants. Both (experimental
and control program) were held two times per week (Monday. Thursday) before main

training in the water, preceded by a 10-minute warm-up.

The experimental program consisted of an 8-week program using special form of
isokinetic load. To create isokinetic conditions, we used the swimming isokinetic

dynamometer. The experimental program consisted of 6 second swimming on at least 90 %
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of current Pmax intensity. Training sessions using the isokinetic dynamometer consisted of

3x3 sets of 6 sec. load with 3 min. rest intervals between sets and 5 min. between series.

The control program consisted of 8-week program using free swimming. Program
consisted of 6 second maximal swimming effort. Intensity was 97-100% of current
performance. Training sessions were composed of 3x3 sets of 6 sec. load with 3 min. rest

intervals between sets and 5 min between series.

Test procedures

We identify for each swimmer the velocity where he reached Pmax, using
diagnostic series. Control measurements were conducted before the start (pre-test) of the
experiment and after eight weeks of training (post-test). These measurements consisted of

the following assessments:
- the assessment of maximal mean power (Pmax) during 6 seconds at 0.8 m.s™!

Optimal velocity for assessment of strength abilities in freestyle swimming was set by
Grznér (2013) at 0.8 m.s™!.

Both the experimental and control groups were evaluated at the same time. To obtain the
data we used swimming isokinetic dynamometer. Intraclass Correlation Coefficient (ICC)

for measuring device used was 0.964.

Statistical analysis

All differences between groups were evaluated by Mann-Whitney tests, and within-
group differences between pre and post-training were assessed by Wilcoxon tests. The
criterion level for significance was set at p<0.05 and p<0.01. For quantifying the

effectiveness of a particular intervention we used Effect size (r).

4 RESULTS AND DISCUSSION

Figure 1 presents the values of Pmax obtained during the 6 second swimming in
isokinetic mode for the experimental and the control group during the initial and final
evaluations. Pmax in power obtain in isokinetic mode significantly increased (11.89 %;
p<0.05) between pre-test and post-test in the experimental group. In the experimental
group was achieved large effect size (ES = 0.63) and therefore we can say that there are

statistically significant differences between the measurements and it is unlikely that the
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observed Effect size was significant only because of statistics. Pmax in power test in
isokinetic mode increased (1.93 %; n.s.) between pre-test and post-test in the control
group. Effect size (ES = 0.49) was achieved in the control group, and therefore we can say

that we obtained medium effect.

p=0.05
89
Q- 86.52
.
8. n.s
Power oy - >
[Watt] '
sl 30.09
0 78.56 ~
77.33
75 -
Pre - test Post - test
Control group 78.56 80.09
B Experimental group T7.33 86.52

Fig. 1 - Pmean obtained during the 6 second swimming in isokinetic
mode. for the experimental and the control group during the pre — test and
post - test

Figure 2 presents the values of gains in Pmax obtained during the 6 second
swimming in isokinetic mode in experimental and control group. The gains in Pmax
between pre-test and post-test in experimental group was 9.19 watt. The gains in Pmax
between pre-test and post-test in control group was 1.52 watt. There was significant

difference at p<0.01 between gains in experimental and control group.

p=001

10 9.19
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Power -
[Watt] 4
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Control group Experumental
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Fig. 2 the values of gains in Pmean obtained during the 6 second
swimming in isokinetic mode in experimental and control group.
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The purpose of the present study was to evaluate the effects of the isokinetic power
training in water on swimming power. It was previously observed that strength training in
water improves swimming performance (Girold et al. 2006; 2007, Toussaint and Vervoorn
1990; Trappe and Pearson 1994) and performance-related parameters such as increased
stroke length (Toussaint and Vervoorn 1990), reduced stroke rate (Girold et al. 2006;
2007) and increased tethered swimming force (Girold et al. 2006; 2007, Toussaint and
Vervoorn 1990; Trappe and Pearson 1994). Clarys (1985), Klauk and Daniel (1992)
examined the efficiency of dry land devices, with respect to the principle of dynamic
affinity. They found that although some pulling devices allow reproducing distinctive
spatial, time-spatial and dynamic characteristics of swimming movements, none of them
reproduces the neuro-muscular patterns similar to those in swimming. In terms of
proximity of neuro-muscular patterns and force dynamics, isokinetic devices were
recognized as the closest to swimming (Sharp et al. 1982; Clarys 1985).

Contemporary research confirms higher efficiency of aquatic strength training
employing a variety of resistance-adding devices in comparison with conventional dry land
resistance training for development of strength and power of swimming movements. Based
on this knowledge our isokinetic training in water is suitable as a specific power training in

swimming.

CONCLUSION

The training in isokinetic mode caused significant difference (p<0.05) with large
effect size (r = 0.63) in power output between pre-test and post-test in experimental group.
There was no significant difference, but medium effect size (r = 0.49) in power output
between pre-test and post-test in control group.

There was significant difference (p<0.01) between gains in experimental and
control group.

The isokinetic power training used in this study seem to be suitable for special

power development in swimming.
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VPLYV IZOKINETICKEHO ZATAZENIA NA VYKON U PLAVCOV
Lukas ODRASKA. Cubo§ GRZNAR
Katedra Sportov v prirode a plavania. Univerzita Komenského v Bratislave

Skolitel’: Yvetta Macejkova

ABSTRAKT

Cielom nasho vyskumu bolo overit’ vplyv izokinetického zatazenia na zmeny vykonu u
plavcov. Strnast’ plavcov (18 — 30 rokov) sa dobrovolne zuéastnilo nasej prace, ktorych
sme si rozdelili do dvoch skupin, experimentalnej a kontrolnej. Na postdenie u¢innosti
zmien sme pouzili plavecky izokineticky dynamometer (PID) a sledovali sme priemerny
maximélny vykon (Pmax) pocas 6 sekund, pri rychlosti 0.8 m.s!. ZataZenie v oboch
skupinach sme aplikovali 3x6 sekind v troch sériach. Experimentélna skupina trénovala s
vyuzitim PID, pri rychlosti na ktorej dosiahla najvy$si Pmax. Intenzita bola 90% a viac z
aktualneho Pmax. Kontrolna skupina trénovala na trovni 97-100 % z aktualneho
rychlostného maxima. Celkovy tréningovy objem a intenzita bola pre obe skupiny rovnaka.
Rozdiel v Pmax meranej v izokinetickom rezime medzi vstupnym a vystupnym meranim
pre experimentdlnu skupinu bol 11.89 %; p<0.05; ES=0.63. Rozdiel v Pmax meranej v
izokinetickom rezime medzi vstupnym a vystupnym meranim pre kontrolnu skupine bol
1.93 %; n.s.; ES=0.49. Medzi prirastkami v experimentdlnej a kontrolnej skupine bol
Statisticky vyznamny rozdiel na hladine p<0.01.

Kladové slova : vykon, plavecky izokineticky dynamometer, kraul, vykonnostni plavci
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AGE-RELATED DIFFERENCES IN FIFA FITNESS TESTS RESULTS AMONG
SLOVAK NATIONAL REFEREES
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ABSTRACT

The aim of this study was to identify the age-related differences in the FIFA fitness
tests results among Slovak national referees. (1) We assume that younger referees will be
significantly quicker compared to average and older group in sprint test. (2) We assume
that no significant differences occur when comparing young, average and old group in
interval test. Participants consisted of 26 elite Slovak soccer referees (34.1 £ 5.5 years)
who were divided into 3 age subgroups (Y — young, A — average, O — old). To measure
fitness level of the referees the FIFA fitness tests (repeated sprint ability — 6 x 40 m, and
interval test — 4000 m) were used. To evaluate the statistical significance of differences
between subgroups a non-parametric Kruskal-Wallis H test and Mann-Whitney U-test
were used. The association between age and results of the tests across whole group (n =
26) was evaluated using Pearson product-moment correlation coefficient. No significant
main effect for group and interval test was recorded (p > 0.05). The Y group was
significantly quicker compared to the A group (p = 0.03) and O group (p = 0.002). There
was also significant association between age and sprint time across whole group (r = 0.674,
p < 0.01, n = 26). The results of our study indicate age-related decline in fitness level in
soccer referees. The FIFA fitness tests should incorporate some limits or criteria which
should take into account age differences between referees.

Key words: soccer referees, physical performance, fitness tests, ageing

1 INTRODUCTION

Over the last years, the pace of the game has dramatically increased which requires
higher physical preparedness of referees to keep up with the play (Mallo et al., 2007,
Casajus et al., 2007). The last studies performed by Casajus et al. (2007), Weston et al.
(2007), and Krustrup et al. (2001) state that during the game referees can cover a mean
distance of 11.5 km (9 — 14 km). In detail, match activities usually analyzed to examine
physical performance of referees are low, moderate and high-intensity runs. For instance,
during the 90 minutes match the referee can perform 30.5 &+ 21.3 of total sprints with speed
exceeding 25.2 km/h (Weston et al., 2012). Physical demands on referees during the match

are similar to soccer players who are 10 — 15 years younger than the elite referees (Weston
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et al., 2010; Castagna et al., 2007; Casajus et al., 2007). For example, the average age of
the referees at the 2002 World Cup was 41 + 4 years compared to soccer players 24.5 + 2.5
years in the Spanish Championship (Castagna et al., 2005).

The physical condition is a limiting factor for soccer referees, because if they do
not keep up during the game with soccer players, they can make a “big mistake” (e.g.,
breaking the rules by players, etc.) (Castagna et al., 2007; Harley et al., 2002). In contrast,
the study by Weston et al. (2010) refers that despite of smaller total distance in kilometers
(km) and the number of intensive runs which older referees covered during match-play, the
distance from the ball, and fouls was comparable to the younger referees. Decreased
physical activity during the match did not show that age has a negative effect on the ability
to keep up with the play. Williams et al. (1993) states that it could be caused by their
refereeing experience gained during a career.

Some studies (Castagna et al., 2005; Casajus et. al., 2007; Weston et al., 2010)
found age-related deterioration in anaerobic capabilities of referees during the training or
match-play. The referees in the age group 43 — 48 years compared to the age group 31 — 36
years covered less total distance (-7.6 %), high-intensity runs (-28.4 %), and sprint runs (-
35 %) during the match-play (Weston et al., 2010).

The official fitness tests for referees and refereeing rules are determined by the
Fédération Internationale de Football Association (FIFA). International refereeing
governing bodies decided that international referees have to be 45 years old or younger (25
— 45 years) (Valcke, 2015). However, it is more than 20 year difference between referees.
In previous studies (Castagna et al., 2005; Casajus et. al, 2007; Bartha et al, 2009) fitness
level was evaluated by older FIFA fitness tests (50 m, 200 m sprint, and 12 minute run).
The results of these tests did not correlate with a referee’s match-related physical capacity
(Mallo et al., 2007; Castagna et al., 2002). Based on the above-mentioned studies, and also
for closer association between match performance and fitness tests, FIFA introduced two
new tests: a repeated 6 x 40 m sprint test, and a high-intensity 150 m interval test. There
are conflicting results for the association between FIFA fitness tests (currently used) and
match-play performance (Mallo et. al, 2009; Weston et al., 2009). FIFA is considering
about test modifications for the next season 2017/2018. Furthermore, these tests do not
reflect age-related changes in soccer referees. Based on the previous studies (Castagna et
al., 2005; Castagna et al., 2007; Weston et al., 2010) we decided to compare fitness level of
Slovak national referees who were divided into 3 age groups (young, average, old), and

thus this way to highlight differences between these groups.

45



2 AIM, HYPOTHESIS

2.1  Aim of the study

The aim of this study was to determine the age-related differences in the FIFA fitness

tests results among Slovak national referees.

2.2 Hypothesis of the study

H1: We assume that younger referees will be significantly quicker compared to average

and older group in the sprint test 6 x 40 m.

H2: We assume that no significant differences occur when comparing young, average and

old group in the interval test — 4000 m.

3 METHODS

Study design

Our study is cross-sectional ex post facto research. The data were already collected
in July 2015 during the international referee’s fitness testing. Referees are continuously
tested 4 times a year using the FIFA fitness tests for referees and assistant referees (battery
currently uses in 2015/2016). The battery consists of two parts/tests (Blatter et al., 2010).
The first test is called the repeated sprint test and the second one is the interval test. All
referees were familiar with the testing procedures undertaken in this study. Specifically, all

referees undertook these tests in the previous year.

Participants

Forty-six Slovak national referees participated in the FIFA testing. Eighteen of
them were excluded from the study because of missing data from one of the test and 2 of
them were injured. Our study consists of 26 elite Slovak referees, who have completed
both tests and had no previous injuries which could affect the results of our measures. The
referees had at least 5 years of national refereeing experience and some of them were
already registered on FIFA list. According to the studies performed by Casajus et al.
(2007), Weston et al. (2010), Castillo et al. (2016) and Castagna et al. (2005) referees were
divided into three age groups: young (Y; 24 — 30 years; 28.3 + 1.6 years; n = 9), average
(A; 31 — 37 years; 33.9 £ 2.5 years; n = 9) and old (O; 38 — 45 years; 41.1 £ 2.2 years; n =
8). All of them were in good health condition.
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Procedure

The FIFA fitness test consists of two tests: (a) repeated sprint test (6 x 40 m), and
(b) interval test (4000 m = 150 m run + 50 m walking, 20 times). All the measurements
were conducted on an athletic track and supervised by FIFA qualified physical instructor.
Measures were performed on the same time during a day as the soccer matches are usually
played. The temperature was 24.2 °C. All referees completed a standardized warm-up
consisting of a low intensity running, dynamic stretching, accelerations, and 3 sprints (10-
20-30 m) followed by a testing.
Repeated sprint ability — 6 x 40 m

Once the general and specific warm-up has been completed, the first test began.
This test shows a referee’s capacity to perform repeated fast runs over a distance of 40 m.
Each run was performed with the dominant foot placed at the starting line which was 1.5 m
away from the first gate of photocells. The second gate was placed at the finish line. The
referees ran over a distance of 40 m for 6 times. Instructions for them were as follows: run
as fast as possible. Rest interval between each run was 90 seconds maximally, and then
performed another sprint. According to the FIFA rules, the maximum time limit for each
sprint was 6.2 seconds. The final result of this test is the average of all 6 times. The rest
interval between the tests was 7 — 8 minutes.
Interval test — 4000 m

During the interval test the referees were running in small groups, which were
monitored by FIFA instructor. They repeated 150 m run and 50 m walk for 20 times. Fifty
meters long walking zones on an athletic running track (400 m) were marked by qualified
instructor. Before the beep signal the referee must enter with one leg (self-selected leg)
into the walking zone. It was allowed to miss the zone for once, and if this happened the
second time then failed the test. It was forbidden to start running before the second beep.
For this purpose were assistants with the flags on the lines. When the beep sounded and the
flag went down then referees could run. The limit for FIFA referees was 30 seconds for
150 m, and 35 seconds for 50 m. The time through chronometer with beep signal (FIFA
MP3 package) was recorded. An individual assessment of the coefficient of exercise in the
interval test, the heart rate using Polar RS 400 sport-tester was recorded. According to
Edwards (1993), the interval heart rate load (HRL) was counted as the sum of the total
time referee spent in each of the five heart rate zones, and multiplied by zone number they

were located in. Lower scores represent better performance in the interval test.
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The overall evaluation was based on the FIFA fitness test scale: (a) excellent (EX), (b)

very good (VG), (¢) good (G), and (d) borderline (BL) (Tab. 1).

Tab. 1. FIFA fitness tests scale for referees and assistant referees

Interval test
6 x 40 m (s) (HRL)
EX <5.60 EX <170
VG <5.80 VG 70 -79
G <6.00 G 80 - 89
BL <6.20 BL > 89

Statistical analysis

Data are presented as mean + SD. Normality of distribution by the Shapiro-Wilk test was
performed. To evaluate the statistical significance of differences a non-parametric Kruskal-
Wallis H test (non-parametric alternative of ANOVA) (3 groups x 2 conditions) was used.
If significant changes occurred a series of post-hoc tests using Mann-Whitney U-test were
performed. Alpha level was set at < 0.05. Effect sizes (ES) for non-parametric tests are
reported by Fritz et al. (2012) and described by Cohen’s r (1988), whereby 0.1 — 0.3 is a
small, 0.3 — 0.5 is a moderate, and > 0.5 is a large effect. The association between age and
results of the tests was evaluated using Pearson product-moment correlation coefficient (r).

All descriptive statistics and statistical methods were performed using IBM SPSS 22.

4 RESULTS

Average sprint time and average coefficient of the whole group (n = 26) was 5.83 +
0.19 seconds, and 86.93 + 6.56 scale score. Subsequently, we divided the whole group into
the 3 subgroups (Y, A, O). Average sprint time and average coefficient of the Y group was
5.69 seconds, and 89.01 scale score. Average sprint time and average coefficient was 5.85
seconds, and 86.86 scale score in the A group. And average sprint time and coefficient
recorded in the O group was 5.98 seconds, and 84.68 scale score.

According to the Shapiro-Wilk test the data were not normally distributed. The
Kruskal-Wallis H test revealed significant main effect for group and sprint time (H (2) =
10.47, p = 0.005). No significant main effect for group and interval test was recorded (H
(2)=1.51,p=0.470).

The Y group was significantly quicker over 6 x 40 m compared to the A group (U =
16.5,Z=-2.12, p=0.03, ES = 0.5), and the O group (U =4.5, Z =-3.03, p = 0.002, ES =
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0.73). No significant differences between the A and the O group were recorded (U = 22, Z
= -1.34, p = 0.177, ES = 0.32). There were no significant differences between all the
subgroups in the interval test (Fig. 1).

6.2

6.1

Time (s)

Fig. 1 — Shows the differences between subgroups in average sprint time. (n.s. = no
significant)

Significant positive association in the whole group (n = 26) between age and sprint
time was observed (Fig. 2A). No significant association between age and interval test was

recorded (Fig. 2B).
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Fig. 2 — Association between age and sprint time (A) and interval test — 4000 m (B)

5 DISCUSSION

The main aim of this study was to identify the age-related differences in the FIFA
fitness tests results among national Slovak referees. According to previous studies
conducted by Weston et al. (2008) and Weston et al. (2012) no significant age-related
differences between young and old referees were found in match performance. Therefore,
we wanted to find out if some differences among younger and older referees exist in fitness
level measured by the FIFA tests. To this point, there is more than 20 year difference

between referees. Only a few studies dealt with the association between age and physical
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performance or physical tests. However, most of them used older FIFA fitness tests.

The results of our study showed age-related differences between subgroups only in
the repeated sprint test (6 x 40 m). The Y group was significantly quicker than both older
subgroups (A, O). Till now, we have not found research that would examine age-related
differences in the repeated sprint test over a distance of 6 x 40 m in soccer referees.
However, our findings are partially consisted with previous studies. In the latest study,
Castillo et al. (2016) report significant difference (p < 0.05) between age groups (> 35
years and < 35 years) in the 20 and 30 m linear straight sprinting test (3 x 30 m with 90
seconds rest, 20 m and 30 m split times were measured). The authors argue that this test
reflects a large association to match performance. Casajus et al. (2007) and Castagna et al.
(2005) used older fitness tests battery (used before the season 2005/2006). In the 50 m
sprint test, Casajus et al. (2007) found significant age-related difference (p < 0.001)
between O and Y subgroups, but without significant difference (p > 0.05) in the 200 m
sprint. In contrast, Castagna et al. (2005) showed significant difference in the 200 m sprint
(p < 0.05) whereas the younger group was quicker, but there were no significant
differences (p > 0.05) between 3 subgroups in short-sprint test. Closer examination of the
above-mentioned studies revealed that the young group in the study by Castagna et al.
(2005) was in the age range 31 — 35 years compared to the study by Casajus et al. (2007)
where the age range was 27 — 32 years. Thus we think that different results from these both
studies could be affected by different age range of the young group. Significant age-
dependent effect in physical match performance was detected by Weston et al. (2010) for
high intensity running distance and number of sprint runs (p < 0.05). According to this
study, the O group was significantly slower (p < 0.001) compared to the Y and A. Also
Casajus et al. (2007) showed lower running velocity between young and older group. The
present results support the age-dependent decline in sprint ability in soccer referees. The
specific mechanisms responsible for age-related deterioration in muscle performance (e.g.
maximum running) are not completely clear and remain unknown. However, these changes
could be caused by loss of muscle mass, and especially fiber type II atrophy, and reduced
force capacity production (Korhonen et al., 2009). On the other hand, based on the results
achieved by Gabrilo et al. (2013) 13% of all injuries among soccer referees is caused
during the testing which means that mainly older referees perform these tests more
cautiously compared to their younger colleagues. One possible reason for this is to avoid

injuries.

50



No significant differences (p > 0.05) between subgroups were recorded. Also,
several previous studies investigated the association between age and 12 minute run,
VO2max (maximal oxygen uptake), and maximal heart rate (HRmax) (Castagna et al.,
2005; Casajus et al., 2007; Weston et al., 2010; Castillo et al., 2016). Only two of them
used the same test for evaluation age-related aerobic performance. Both studies found non-
significant association between age and 12 minute run (Castagna et al., 2005; Casajus et
al., 2007). Similar results were found when evaluating the association between VO2max
and age among different subgroups (young, average, old) (Casajus et al., 2007). Further,
the association between age and HRL (heart rate load zone) during the match was
examined by Weston et al. (2010). Their results indicate that there was no significant
association between age and HRL. Interestingly, they used the same method for calculation
HRL as we did. They suggest that older referees have more economical movements due to
competitive experience. As mentioned in the introduction, 12 minute run did not correlate
with match performance (Mallo et al., 2007). After 2005 FIFA has replaced this test for
another (20 x 150 m interval test), but few studies (Mallo et al., 2009; Weston et al., 2012)
showed poor correlation with physical activities during a match. The latest study by
Castillo et al. (2016) used for evaluation the YOYO intermittent recovery test. They found
age-related significant differences in distance covered per game (p < 0.001), VO2max (p <
0.001), and also in HRmax (p < 0.05). For further research and fitness testing researchers
should consider using the YOYO test as a good predictor of match performance (Castagna
et al., 2005; Krustrup et al., 2001 and 2003).

The associations between age and fitness level support our hypothesis and are in
line with previous studies. For instance, Casajus et al. (2007) and Castagna et al. (2005)
found significant association between age and sprint capabilities. On the other hand, we
did not observe significant association between age and results of the interval test which is
also consistent with previous findings (Castagna et al., 2005; Casajus et al., 2007).

Despite the fact that different tests have been used several studies showed higher
decrease in anaerobic capabilities compared to aerobic depending on individual’'s age.
Lower decrease in aerobic capabilities may be due to training load, genetics or number of
matches per season/month.

This study has also some limitations which include: only two tests were measured,
lack of data on VO2max, and inclusion of different test for measuring aerobic capabilities.

These limitations should be considered in potential future researches.
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CONCLUSION

Based on the results of our study, the older referees are still able to meet the criteria
according to the FIFA standards (test limits). However, presented data indicate age-related
decline in fitness level, especially in the repeated sprint ability test. The inclusion of
specific training methods to develop strength, speed, and anaerobic capabilities with
regards to their age and training status are recommended. This can help them to meet the
physical demands of match-play. According to the results of our study we think that
criteria/limits should be age-related. Further investigations of the association between age

and aerobic performance (e.g. the interval test — 4000 m) are necessary.
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FIFA FITNESS TEST: ROZDIELY VO VYKONNOSTI SLOVENSKYCH
ELITNYCH ROZHODCOV V ZAVISLOSTI OD VEKU
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ABSTRAKT

Cielom naSej prace bolo zistit rozdiely vo vykonnosti slovenskych elitnych
rozhodcov v zavislosti od veku na zéklade FIFA fitness testov.
Hypotéza: (1) Predpokladdme, Zze skupina mladSich rozhodcov bude signifikantne
rychlejSia v porovnani s obidvomi star§imi vekovymi skupinami v teste 6 x 40 m. (2)
Predpokladame, ze nezaznamename signifikantny rozdiel medzi skupinami v intervalovom
teste. Vzorku tvorilo 26 elitnych slovenskych futbalovych rozhodcov (34,1 £ 5,5 rokov),
ktorych sme rozdelili do troch vekovych skupin (Y — mladi, A — stredny vek, O — seniori).
Na zistenie aktudlnej fyzickej vykonnosti sme pouzili FIFA fitness testy pre rozhodcov
(opakovany $print — 6 x 40 m a intervalovy test — 4000 m). Statistickd vyznamnost’ medzi
skupinami sme hodnotili neparametrickym Kruskal-Wallis H testom a Mann-Whitney U-
testom. Vztah medzi vekom a vykonnost'ou bol hodnoteny prostrednictvom Pearsonovho
korelacného koeficientu (r). Nezaznamenali sme ziaden Statisticky rozdiel medzi
skupinami a intervalovym testom (p > 0.05). AvSak skupina Y bola signifikantne rychlejSia
v porovnani so skupinou A (p = 0.03) a skupinou O (p = 0.002). Vyznamny vztah sme
zaznamenali medzi vekom a vykonmi v opakovanom Sprinte — 6 x 40 m (r = 0.674, p <
0.01, n = 26). Vysledky nasej Studie poukazuju na klesajicu fyzickt kondiciu futbalovych
rozhodcov v zavislosti od veku. FIFA fitness testy by mali zohl'adiiovat’ aspon Ciasto¢né
vekové limity alebo kritéria.

KPucové slova: futbalovi rozhodcovia, fyzicka vykonnost’, FIFA fitness testy, starnutie
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ABSTRAKT

Cielom vyskumu bolo zistit' urovenl vybranych koordina¢nych schopnosti a to
konkrétne disjunktivnych reakéno-rychlostnych, ktoré maja vyrazny vplyv na vykonnost’
v stolnom tenise. Objektom testovania boli diev€atd 3 rdéznych vekovych kategorii
v rozpéti 12 — 18 rokov. Pomocou zariadenia FiTRO Agility Check a modifikovaného testu
pre stolnych tenistov sme zistovali a porovnavali vykonnost’ v jednotlivych vekovych
kategoriach, kde sme predpokladali Statisticky vyznamny rozdiel medzi nimi. Taktiez sme
predpokladali Statisticky vyznamny rozdiel vo vykonnosti hornej a dolnej koncatiny, v
prospech hornej koncatiny. Pri vyhodnocovani sme pouzili zdkladné Statistické
charakteristiky a Statisticki metddu Mann-Whitneyho U-test so zvolenou 5 % hladinou
Statistickej vyznamnosti. Vysledky nepoukézali na Statisticktl vyznamnost’ rozdielov medzi
vekovymi kategoriami ani vo vykonoch medzi hornou a dolnou koncatinou. Nasa praca
rozsirila poznatky z danej oblasti a méze byt prinosom pre skvalitnenie tréningového
procesu.

Kruicové slova: stolny tenis, disjunktivne reakéno-rychlostné schopnosti, FiTRO Agility
Check, Specialna pohybova vykonnost’, dievcata

1 UvVoD

Demetrovi¢ (2004) povazuje reaként schopnost’ za rozhodujiicu. Ak chce byt hrac¢
herne uspesny, musi rychlo a pohotovo reagovat’ na herné¢ podnety supera. Takymito
podnetmi su pohyb supera, rychlost’ lopticky (jednoducha reakcia), zmena hernej situacie
(zlozita reakcia). Jednoducha motorickd odozva je vykondvana len malymi svalovymi
skupinami (napr. drobné svaly na prstoch), vysledkom je jednoduchy rekény cas. Zlozita
motorickd odozva vSak vyzaduje ucast’ velkych svalovych skupin (najcastejSie pohyb
hornych a dolnych koncatin, pripadne celého tela), kladie vacsie naroky na CNS a preto st
tieto Casy o nieco dlhsie ako pri jednoduchej reakcii.

Podla Zemkovej (2011), jednu z moznosti posudzovania disjunktivnych reakéno-
rychlostnych schopnosti predstavuje test, pri ktorom je ulohou testovanej osoby spracovat’
vizualny signal (senzoricka a rozhodovacia zlozka) a na jeho zdklade vykonat’ prislusSnt

pohybovi odpoved’ (motoricka zlozka). Jeho prednostou je, Ze okrem reakcie postihuje aj
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rychlost’ pohybu. Vysledkom je senzomotoricky cas, ktory modzeme zistovat’ pomocou
pristroja FITRO Agility Check. Streskova (2002) tvrdi, Ze vyznam senzomotorickych
schopnosti v stolnom tenise je nezastupitelny. Stolni tenisti vykazuju najkratSie reakéné
¢asy v porovnani sinymi druhmi Sportu ako su badminton, Serm, tae-kwon-do a iné

(Zemkova a Hamar 2014).

2 CIEL, HYPOTEZY A ULOHY PRACE

2.1 Ciel’ prace
Cielom prace je poukédzat na rozdielnu uroven disjunktivnych reakéno-
rychlostnych schopnosti 12- az 18- ro¢nych stolnych tenistiek z hl'adiska veku.
2.2 Hypotézy prace
HI Predpokladame Statisticky vyznamny rozdiel v urovni disjunktivnych
reakéno-rychlostnych schopnosti medzi vekovymi kategériami.
H2  Predpokladame Statisticky vyznamny rozdiel disjunktivneho reakéného casu
medzi hornou a dolnou koncatinou v prospech hornej koncatiny.
2.3 Ulohy prace
1. Realizovat’ testovanie na jednotlivych vekovych kategoriach stolnych tenistiek.
2. Zistit Statistickti vyznamnost’ rozdielov v disjunktivnom reakénom ¢ase medzi
jednotlivymi vekovymi kategdriami.
3. Zistit’ Statistickd vyznamnost’ rozdielov v disjunktivnom reakénom ¢ase medzi
hornou a dolnou koncatinou.
4. Porovnat disjunktivny reakény cCas do dominantnej (forhendovej)
a nedominantnej (backhandovej) strany.

5. Porovnat’ vykonnost’ medzi pravackami a 'avackami.

3 METODIKA PRACE
Charakteristika vyskumného suboru

Stbor je tvoreny stolnymi tenistkami zo Slovenska vo veku od 12 do 18 rokov,
ktoré sa podl'a veku zarad’uji medzinarodnou stolnotenisovou federaciou do jednotlivych
kategorii (www.ittf.com). NajmladSou kategoériou st minikadetky vo veku 12 — 13 rokov
(n = 9), potom kadetky vo veku 14 — 15 rokov (n = 6) a najstarsia kategoria juniorky vo

veku 16 — 18 rokov (n = 8).

56



Testované osoby boli vybraté zdmernym vyberom na zaklade dostupnosti ato
z roznych slovenskych klubov. Vsetky hracky sa nachddzaja do 40. miesta v slovenskom
rebricku svojej vekovej kategérie (www.sstz.sk). Kazdé testovanie sa uskutocnilo
v stolnotenisovej hale pred vefernym tréningom (o 18:00), priCom niektoré hracky

absolvovali tréning aj rano. Hracky boli rozohriate a rozcvicené.

Metody ziskavania udajov

Udaje sme ziskavali vyuzitim modifikovaného testu (Vacenovsky a Vencurik 2013)
pre stolnych tenistov pomocou pristroja FITRO Agility Check (Obr. 1). Probandky
Startovali zo vzdialenosti 40 cm od zadnej hrany stola a ich tlohou bolo dotknut’ sa ¢o
najrychlejSie dominantnou hornou (hrajica paza), resp. dolnou koncatinou jednej
z kontaktnych platni podl'a zobrazené¢ho stimulu na obrazovke pocitaca. Platne boli
rozmiestnené v sulade so Sportovo-Specifickymi poziadavkami. Ako stimul sme pouzili
zIty kruh na modrom pozadi. Test pozostaval zo 16 stimulov (4 do kazdého smeru) a jeho
vysledkom bol priemerny reakény €as jednotlivych reakcii v lepSom z 2 pokusov. Stimuly
boli s nahodnym generovanim lokalizacie as fixnym casom generovania 2000 ms.

Obrazovka pocitaca bola 15,6 — palcova, od koncovej hrany stola vzdialena 50 cm.

Obr. 1 Realizacia nasho modifikovaného testu pre stolnych tenistov vyuzitim pristroja FiTRO Agility Check
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Metody spracovania a vyhodnotenia ziskanych udajov
Pri spracovani ziskanych tidajov sme pouzili:
e zakladné Statistické charakteristiky (Me - median, Vr — variané rozpitie, Xmin —
minimum, Xmax — maximum),
e Mann-Whitneyho U-test pre neparametrické porovnanie nezavislych suborov,
e zvolena hladina Statistickej vyznamnosti: a = 0,05;

¢ logické a mySlienkové metody.

4 VYSLEDKY A DISKUSIA

Porovnanie vykonnosti medzi jednotlivymi vekovymi kategoriami

Najlepsi vykon v disjunktivnych reak¢no-rychlostnych schopnostiach dosiahla
kategoria minikadetiek (811,4 ms), ktorych median priemernych reakénych casov bol
takmer o 4 % lepsi ako junioriek a o vySe 5 % ako kadetiek. Napriek tomu rozdiely medzi
vekovymi kategoriami neboli signifikantné ani na 5 % hladine Statistickej vyznamnosti.
Najlepsi vykon minikadetiek mézeme vysvetlit' faktom, ze v subore sa nachadza Spicka
tejto vekovej kategoérie z pohl'adu rebrickového postavenia a viaceré znich su Statne

reprezentantky.
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Obr. 2 Porovnanie vykonnosti disjunktivnych reakéno-rychlostnych schopnosti medzi vekovymi kategériami

Ako mozeme vidiet na obr.2, najkrat$i aj najdlhs$i disjunktivny reakény cCas
spomedzi vSetkych kategorii dosiahli minikadetky. Je to najmé z dovodu vécsej pocetnosti

hracok ako u ostatnych kategorii, taktiez moze byt’ zapricineny aj velkym vykonnostnym
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rozdielom medzi najlepSou a najhorSou hrackou, ale aj tym, ze maju Sportovy vek nizsi ako

ostatné sledované kategorie.

Porovnanie vykonnosti medzi hornou a dolnou koncatinou

V kazdej kategorii dosiahla lepsi vykon horné koncatina, ale Statisticky vyznamny
rozdiel na 5 % hladine Statistickej vyznamnosti sme zaznamenali len u junioriek.
U minikadetiek zaostavala dolnd koncatina o 114,9 ms, Co predstavuje takmer 13 %.
U kadetiek je to takmer o6 % aujuniorieck az o 15 % v prospech hornej koncatiny.
Predpokladany Statisticky vyznamny rozdiel vo vykonnosti medzi hornou a dolnou

koncatinou sa nam teda nepotvrdil.
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Obr. 3 Porovnanie vykonnosti disjunktivnych reakéno-rychlostnych schopnosti medzi hornou a dolnou

koncatinou v jednotlivych vekovych kategoriach

Na obr. 3 si mézeme vSimnut’, ze hornd koncatina dosiahla v kazdej kategorii kratsi
disjunktivny reakény Cas. Potvrdzuju to aj autori Misra et al. (1985), kde horné koncatiny
dosiahli kratSie reakéné Casy v porovnani s dolnymi koncatinami. Vysvetluji to kratSou
vzdialenostou medzi centrom spracovania podnetu atym rychlejSou motorickou

odpoved’ou hornej koncatiny.

Porovnanie vykonnosti do dominantnej a nedominantnej strany

Porovnéavali sme vykonnost medzi pohybom na dominantni stranu hornej
koncatiny (forhandovtl), za ktorti sme povazovali stranu hrajicej paze a na nedominantnti
stranu (backhandovi). Podl'a vysledkov, ktoré tvorili medidny jednotlivych priemernych

vykonov hornej koncatiny, minikadetky a kadetky rychlejSie reaguju na lopti€¢ku do
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nedominantnej, backhandovej strany. U minikadetieck sme namerali hodnotu 749 ms na
forhande a 733,8 ms na backhande, co predstavuje 02 % lepsi vykon na backhandove;j
strane. U kadetiek bol rozdiel v prospech backhandu este vyssi, a to o 5,3 %. Uplne odlisné
vysledky sme zaznamenali u junioriek, ktoré mali reakciu na forhandovej strane vyrazne

lepsiu ako na backhandovej (0 17,5 %).
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Obr. 4 Porovnanie vykonnosti disjunktivnych reakéno-rychlostnych schopnosti medzi dominantnou
a nedominantnou stranou hornej koncatiny vekovych kategorii

Ocakavali sme lepSie vykony v reakcii do dominantnej strany, pretoze forhand sa
povazuje za prirodzenejsi a jednoduchsi uder, ktory sa zacina na strane dominantnej ruky a
smeruje na nedominantn, pri¢om na backhande to plati naopak. Taktiez vac¢sina hracok
ma tendenciu hravat’ forhand aj na backhandovej strane stola. Nase predpoklady sa vSak

naplnili len u junioriek, ktoré¢ mali reakciu na forhande vyrazne lepsiu ako na backhande.

Porovnanie vykonnosti medzi pravackami a lavackami

Z dovodu nizkeho poctu lavacok v jednotlivych kategéridch sme pouzili strednt
hodnotu lavacok zo vSetkych kategérii dokopy (n=4). Porovnavali sme ich hodnoty
s pravorukymi hrackami (n=19). Napriek tomu nam median priemernych hodno6t poukazal
na isty rozdiel vo vykonnosti v prospech l'avorukych hracok, kde ich hodnota dosiahla

812,7 ms oproti 818,9 ms u pravorukych hracok, o predstavuje takmer 1 %.

60



¢as [ms] //'/

1030 1

930 1~
830 7

730 +~

630 T 1
Pravacky Lavacky

Obr. 5 Porovnanie vykonnosti disjunktivnych reakéno-rychlostnych schopnosti medzi pravackami
a lavackami

Cherbuin a Brinkman (2006) konStatuju krat$i disjunktivny reakény cas
u lavorukych hracok. Podl'a tychto autorov su l'avaci schopni efektivnejSie zapéjat’ svoju
dominantni hemisféru. Podobné vysledky uvadza aj Gajdoschik (2014), ktory vo svojom
vyskume porovnaval pravorukych a lavorukych stolnych tenistov a jasne preukazal
dominanciu l'avakov v disjunktivnom reakénom cCase. Taktiez uvadza, ze l'avéaci dosiahli

v ramci svojej skupiny najlepsie vykony.

ZAVER

Na zaklade naSich vysledkov konStatujeme, Ze sa ndm nepodarilo preukazat
Statisticky vyznamny rozdiel v urovni disjunktivnych reakéno-rychlostnych schopnosti
medzi jednotlivymi vekovymi kategoériami, ¢ize H1 sa ndm nepotvrdila. H2 sa  nam
taktiez nepotvrdila, pretoze sme nezaznamenali Statisticky vyznamny rozdiel medzi
vykonmi hornej a dolnej koncatiny. Hoci horna koncatina dosiahla kratsi disjunktivny
reakény Cas v kazdej kategorii, nebolo to signifikantné na 5 % hladine Statisticke;j
vyznamnosti v 2 z 3 kategorii.

Dalej vysledky nepreukazali kratsi disjunktivny reakény ¢as do dominantnej strany.
U minikadetiek a kadetiek mohlo dojst’ k adaptacii vplyvom véacSieho poctu podnetov
prave na backhandovu stranu v tréningovom procese, zatial’ ¢o juniorky sa ukdzali skor
ako forhandové hracky. Predpokladame, ze juniorky CastejSie pouzivaju tento uder aj na
backhandovej strane stola, pretoze v nom citia vacSiu istotu a si schopné vygenerovat’
viacsiu silu tderu. Predpokladali sme G¢innost’ I'avactva na trovein disjunktivnych reakéno-
rychlostnych schopnosti. Cavoruké hracky (n=4) dosiahli krat§i disjunktivny reakény Cas
v porovnani s pravorukymi (n=19). Pozoruhodné je, ze az v2 z3 kategoérii dosiahla

najlepsi vykon prave lavorukd hracka av tretej kategorii to bola 2. najlepSia hracka.
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Z vysledkov moézeme konStatovat, ze Tlavoruké hracky mozu mat ista vyhodu
v disjunktivnych reakéno-rychlostnych schopnostiach.

Sme si vedomi nizkej pocetnosti nasho stiboru a mozného vplyvu d’alsich faktorov,
ktoré sme nezistovali ako s napr. psychicky stres hra¢ok pri vykonavani testu, vplyvu
unavy z predchadzajucich tréningov, vplyv farmakologickych prostriedkov, biorytmické
zmeny reakénych schopnosti a pod.. V budicnosti by sme odporucili realizovat’ testovanie
viackrat v priebehu dna, pocet stimulov zvysit' aspoii na 15 do kazdej strany, ¢as ich
generovania znizit' a vybrat’ homogénny stubor, v ktorom bude vykonnost jednotlivych

hracok viac vyrovnana.
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LEVEL OF SELECTED COORDINATION ABILITIES OF FEMALE TABLE
TENNIS PLAYERS WITH REGARDS ON THEIR AGE

Henrieta HORNIKOVA

Department of Athletics, Faculty of Physical Education and sport,
Comenius University in Bratislava

Supervisor: Ladislava Dolezajova

ABSTRACT

The aim of the research was to determine the level of selected coordination
abilities, namely disjunctive reaction-speed abilities, which have a strong effect on
performance in table tennis. Object of testing were girls of three different age categories
from 12 to 18 years. Using FITRO Agility Check device and a modified test for table
tennis players, we determined and compared performance of each age category assuming a
statistically significant difference between them. We also assumed a statistically significant
difference between the performance of arms and legs. For evaluation, we used basic
statistical characteristics and statistical method of Mann-Whitney U-test on 5 %
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significance level. Results indicated no statistical significance of differences between age
categories nor in performance between upper and lower extremities. Nevertheless, our
thesis has enriched the knowledge of the given field and might contribute to quality
improvement of the training process and also to elimination of deficiencies associated
with reaction abilities.

Key words: table tennis, disjunctive reaction-speed abilities, FITRO Agility Check,
special motor performance, female
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Marek HALMO
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ABSTRAKT

Praca poukazuje na zmeny vo vybranych kinematickych parametroch prekazkového
behu v obdobi ladenia Sportovej formy v ro¢nom tréningovom cykle 2015/2016 u
reprezentanta Slovenskej republiky. Testovany subjek bol 17 ro¢ny atlét, ktory sa venuje
prekazkovym  behom. Pri  zistovani kinematickych  parametrov  vyuzivame
dvojdimenzionélnu analyzu (2D), zdkladné logické metddy a intraindividualne vyskumné
sledovanie. Namerané hodnoty sme analyzovali v programe Kinovea. Praca je urCena pre
trénerov, ktori maji zdujem rozsirit’ svoje poznatky o moznosti vyuzitia modernej techniky
pri analyze technického prevedenia pohybu ale predovsetkym pre sledovany subjekt a jeho
trénera. Praca upozorfiuje na nedostatky v jeho prekazkarskej technike. Vysledky
zobrazujeme v grafickej forme (¢iarové a kombinovane grafy) a niektoré stanovené hypotézy
sa ndm potvrdili. Zistili sme nedostatky v jeho technike prebehu prekazok. Odportcania do
praxe sme aplikovali stanovenim rieSenia pre zlepSenie prekdzkovej techniky subjektu.

Kruacové slova: prekazkové behy, 2D , analyza, kinematika, biomechanika.

UvVoD

Atletika nazyvana kral'ovnou Sportov je uz od pociatkov l'udskej civilizacie znamym
Sportom, ktory bol, je a bude prevadzkovany takmer po celom svete. Prekdzkovy beh je
moderna atleticka disciplina. AvSak ma svoje korene v d’alekej historii. Tato tému sme si
vybrali, pretoze sa venujem prekazkovym behom 7 rokov a mam k prekdzkam vel'mi blizky
vztah. ,,Atletické prekazkové Sprinty s trojkrokovym (beh na 100 m prekazok zien a 110 m
prekdzok muzov) a viackrokovym (beh na 400 m prekazok muzov aj zien) rytmom patria
medzi technicky zlozité bezecké discipliny.” (Laczo 2006). Millerova (2001) hovori, Ze
prekazkové behy patria medzi kratke Sprinty, ktoré zarad’ujeme k typu rychlostno-silovych
vykonov, ktoré su uskutoiiované kratkodobo, maximalnou intenzitou. Z hladiska
pohybovej charakteristiky ide o pohyb cyklickej (nabeh na 1. prekdzku, beh prekazkami,
dobeh) a acyklickej (prebeh 10 prekazok) pohybovej Struktiry v uréitom Specifickom rytme
(Laczo 2006). Nemo6Zeme hovorit’ o ¢istom cyklickom pohybe, pretoze jednotlivé bezecké
kroky sa od seba odliujt dizkou, rychlostou a frekvenciou (Millerova, 2001). Beh 110 m
prekdzok muzov a 100 m zien prekazok sa sklada z jedenastich usekov, pri ktorych by sa
mala rychlost’ stupiiovat’ (ndbeh, deviatich rytmickych jednotiek a dobeh). Rytmicka
jednotka (RJ) obsahuje 3-krokovy rytmus behu medzi prekaZkami a prebeh jednej prekazky,
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pri dlhych prekéazkach 13 az 17-krokovy rytmus (Laczo 2006). Je faktom, ze v prekazkovych
behoch nestaci len dobre behat’, ale aj zvladnut’ techniku prebehu prekazok a ziskat” dobry
cit pre rytmus prebehu. Technika behu cez prekazky patri v atletickych disciplinach k
najzlozitejsim. Uspesné zvladnutie techniky je podmienené kvalitnou a dlhodobou pripravou
V Ziadnom momente na trati si atlét nemoze byt ni¢im isty, staci jedna mala nepozornost,
chybicka pri prekondvani prekdzok a vSetko mdze byt stratené a v tom je krasa
prekazkovych behov. V dneSnej dobe odbornici hladaji stale nové metody a spdsoby
pozorovania, skimania a analyzy atletickych disciplin. Skiimat’ techniku prebehu prekéazky
len pohl'adom je vel'mi naro¢né. Pouzivanim 2D biomechanickej analyzy techniky prebehu
prekazkok sledovaného subjektu v obdobi pripravy je mozné ziskat’ presnejSie informacie,
potrebné k detailnému rozboru jeho techniky. Zistujeme, ¢i je u€innost tréningového
zat'azenia dostatocna. Nasou analyzou chceme dosiahnut’ zlepSovanie Sportovej vykonnosti
nie len nasho subjektu. Vel'mi dolezita je tiez spétnd vézba pre trénera a zverenca, ktoru

nas$im vyskumom chceme podat’.

2 CIEL A ULOHY PRACE
2.1 Ciel’ prace
Ciel'om prace je poukazat’ na dynamiku vybranych ukazovatel'ov prekazkového behu

u reprezentanta SR pocas celej vzdialenosti v behu na 110m cez prekazky.

2.2  Hypotézy prace
H1: Predpokladame, ze uhlové zmeny sa so znizujicou sa rychlostou behu budu
zvacSovat'.

2.3 Ulohy prace
Ul: Zistit’ uroven kinematickych parametrov (uhlov- dosl'apu, odrazu) poc¢as behu
na 110m cez prekazky.

U2: Na zéklade vysledkov vyvodit’ zavery a odporucania pre prax.

METODIKA

Charakteristika sledovanej osoby

Vyskumny subjekt je prekazkar Mati§ Melu§ z SK SOG Nitra, reprezentant SR. V
roku 2015 sa zucastnil MS do 17 rokov v kolumbijskom Cali, je drzitelom slovenského
rekordu v discipline 60m cez prekazky v dorasteneckej kategdrii. Nami testovana osoba je

6x majster Slovenska v prekdzkovych behoch M.M. je zverencom trénerskej dvojice I11é5 —
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Brod’ani.

Meno: MM

Détum narodenia: 30.4.1998

Vyska: 182cm

Hmotnost”: 73kg

Disciplina: beh na 60m cez prekazky, 110m cez prekazky

Doplnkova disciplina: 300m cez prekazky, Skok do vysky

Osobné rekordy: 60m cez prekazky- 8,10s (91cm, slovensky rekord), 8,30s
(99cm)

110m cez prekazky- 14,06s (91cm), 14,58s (99cm)
300m cez prekdzky- 38,83s (84cm)
Skok do vysky- 185cm

Sposob ziskavania vyskumnych udajov

Na zistenie kinematickych sme pouzili videozdznam behu na 110m cez prekazky
uskutoc¢neny dia 1.10.2015 na tréningovej jednotke pred koncom pretekového obdobia 3 dni
pred M-SR druzstiev. Vyber uhlov vychadzal z empirickych vyskumov domécich a
zahrani¢nych autorov, aby mohlo ddjst’ ku komparacii. Zamerali sme sa na ziskanie tychto
udajov: uhol naklonu trupu pri odraze, kolenny uhol pred prekazkou, uhol dokroku pred
prekéazkou, uhol odrazu pred prekazkou, akény uhol (PP), pasivna faza akéného uhla (PP),
aktivna faza akcného uhla (PP), kolenny uhol za prekazkou, uhol dokroku za prekazkou,
uhol odrazu za prekézkou a vzdialenosti odrazu od prekazky a vzdialenost’ zaslapu za
prekdzkou. Vysky prekdzok a vzdialenosti medzi nimi boli stanovené podla pravidiel
atletiky (91cm, 9,14m). Zaznam bol vytvoreny na atletickom Stadione TJ Stavbar Nitra.
Pouzili sme fotoaparaty Nicon s frekvenciou snimania 100 poli¢ok za sekundu a mobilné
telefony Sony Xperia Z s frekvenciou 100 poli¢ok za sekundu. Zdznamové zariadenia boli
umiestnené z bo¢ného pohl'adu kolmo na prekazky a vo vzdialenosti 12 metrov a vyske 1
meter. Jedna sa o 2D analyzu. Fotografie zo zdznamu sme spajali v grafickom editore Gimp.

Nami namerané hodnoty sme analyzovali v programe na biomechanickt analyzu Kinovea.

Zékladna metoda uplatnena v nasej bakalarskej praci je porovnavacia analyza. DalSie

metody, ktoré sme pouzili su logické metddy, dedukcia, pozorovanie. . Spracovanie
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vysledkov pomocou obrazkov, grafov atabuliek. Vyuzivanie pocitatovych programov

Word, Excel, Gimp Kinovea.

4. VYSLEDKY A DISKUSIA

Analyzou vybranych kinematickych parametrov sme zistili nasledovné hodnoty,
ktoré uvaddzame v dole tabulkach. Tabulky oznacuju jednotlivé parametre ako st uhol
naklonu trupu pri odraze, kolenny uhol pred prekazkou, uhol dokroku pred prekéazkou, uhol
odrazu pred prekazkou, akény uhol (PP), pasivna faza akéného uhla (PP), aktivna faza
akéného uhla (PP), kolenny uhol za prekazkou, uhol dokroku za prekazkou, uhol odrazu za

prekazkou a vzdialenosti odrazu od prekazky a vzdialenost’ zasl'apu za prekazkou.

182,37 em 9968 cm

0:00:00:12

Obrézok 2 kinematické parametre M.M. na I. prek

Podla Millerovej akol. (2005) u najlepSich prekézkarov zviera tazisko tela s
miestom dokroku a bezeckou drahou uhol 90 - 100 °. Nami sledovanid osoba mé uhol
dokroku v rozmedzi od 57 © do 66,2 °, ¢o sa vo velkej miere odliSuje od doporucenych
hodnét. Vel'mi ostry uhol dokroku znamend, ze je testovand osoba v okamihu dokroku
v zéklone. V grafe 1 moézeme vidiet' ako priamo umerne klesa uhol odrazu s klesajucou
rychlostou.

Uhol odrazu do prekazky mal M.M az po 9 prekazku relativne stabilny (v rozmedzi
3,6 °). Vyrazna odchylka nastala az na poslednej prekédzke kde sme namerali hodnotu 75,1

o

. Zva¢Senim uhla odrazu sa snazil M.M. kompenzovat' stratu rychlosti. Velkost
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nameranych hodndt bola od 68,2 ° po 75,1 °. Z dostupne;j literatiry Laczo (2006) zist'ujeme,
ze M.M. mé takmer totozné parametre uhlov odrazu ako odporuc¢ané hodnoty (65 — 75 °).

Pasivna fdza ma byt ¢o mozno najkratSia a zavisi od uhla dokroku. Pasivna faza
akéného uhla pred prekéazkami sa pohybovala od 23,8 © po 33 °. Aktivna faza akéného uhla
pred prekdzkami sa pohybovala od 18,2 ° po 21,8 °. Celkovy ak¢ény uhol pred prekéazkami
bol v rozmedzi 44,5 ° az 52,8 °. Z grafu 3 mozZeme vy¢citat, ze pasivna faza vyrazne rastie so
znizujucou sa rychlostou a aktivna faza klesé spolu s rychlost'ou.

Néklon trupu pri odraze na prekdzku je jednou z d’alSich sledovanych premennych.
Podl'a Millerovej a kol. (2005) aj podla Lacza (2006) by sa mal pohybovat’ v rozmedzi 58 °©
- 70 °. Naklon trupu probanda sa pobyboval od 68,7 ° az 74,1°. Odchylky medzi
jednotlivymi meranymi prekazkami su mierne (5,4°) a namerané hodnoty s mierne vyssie
ako v dostupnych datach. Znamena to, ze ¢o sa naklonu tela pri odraze na prekazku tyka, je
skusana osoba v dobrej vychodiskovej polohe.

Pri odraze do prekazky je dolezity uhol, ktory je zlozeny z predkolenia a stehna
Svihovej nohy. Od tohto uhla sa odvija razancia Gtoku na prekéazku, uhol odrazu a vzletu,
vyska polozenia taziska tela pri odraze na prekazku a drdha paraboly taziska tela pri
prechode prekazky. Uhol zlozenia Svihovej nohy pri odraze by sa mal pohybovat v rozmedzi
65 ° - 85 °, mal by byt teda ostry. Nami testovany subjekt mal kolenny uhol v rozmedzi 56°
- 83°. AZ do poslednej prekdzky mal M.M. uhly v ramci doporucenej literatury. Pri odraze
do poslednej prekazky zvieral kolenny uhol 56°, ¢o je 0 9° menej ako doporucené hodnoty.

Dokrok za prekazku je vlastne stcastou opornej fazy prvého kroku behu medzi
prekazkami a taktieZ uzatvara rytmicka jednotku. Hlavnou poziadavkou pre dokrok za
prekazku je, aby prekazkar nenarusil rytmus behu, ¢o najmenej zabrzdil rychlost,, udrzal si
rovnovaznu bezecku polohu, ¢o najskor pokracoval v pohybe vpred a mal prvy krok za
prekazkou dostato¢ne dlhy. Aby prekézkar prediSiel neziaducemu zdklonu a poklesu
taziska, vykonava dokrok na Spicku chodidla a po celt dobu opornej fazy sa jeho chodidlo
nedostane na piatu. Dokrok musi byt pod taziskom, aby nedochddzalo ku zabrzdeniu
zotrvacnosti. Optimalny uhol dokroku je 90-100 °. Pri uhle dokroku, ktory je mensi ako 90
° posobi podlozka proti smeru behu dopredu a pretekar straca horizontalnu rychlost. M.M.
bol hlboko pod tymito hodnotami. Jeho hodnoty boli v rozmedzi od 60,6 ° do 76,2 °. Okrem
3. prekéazky, kde sa uhol vyrazne vychyl'uje od ostatnych prekazok, s namerané hodnoty
vyrovnané.

Uhol odrazu za prekazkou je vlastne uhol odrazu prvého kroku za prekazkou. Ako

boli uhly dokroku za prekédzkami pomerne vyrovnang, tak hodnoty uhlov odrazu za
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prekazkami vel'mi kolisali. V druhej polovici trate boli uhly odrazu stabilnejsie. Boli
v rozmedzi od 61,6 ° po 70,8 °.

Pasivna faza akéného uhla za prekézkami sa pohybovala od 13,8 ° po 29,4 °. Aktivna
faza akéného uhla za prekazkami sa pohybovala od 19,2 ° po 28,4 °. Celkovy akény uhol za
prekazkami bol v rozmedzi 33,3 © az 56,7 °.

Uhol v kolene §vihovej nohy je pri odraze ostry. Koleno sa pohybuje plynulo a
aktivne vpred. Nami testovany subjekt mal kolenny uhol pri odraze za prekédzkou v rozmedzi
79 © - 121°. V grafe 9 mézeme vidiet' ako rapidne kolenny uhol rastie so znizujicou sa
rychlostou.

Podl'a Millerovej (2002) je u muzov prekazkovy krok dlhy cca 340 - 370 cm. Laczo
(2006) zas hovori, ze tato vzdialenost’ ma byt v rozmedzi 330 - 370 cm V nasom pripade
testovany subjekt M.M. dosahoval vzdialenosti prekazkového kroku pocas celych 10
prekdzok v rozmedzi od 267,69 cm az po 302,9. Nami namerané vzdialenosti st az 0 62,31
cm kratSie ako boli hodnoty uvedené v literatare. Moze to byt’ spdsobené tym, ze M.M bol
pocas testovania eSte v dorasteneckej kategorii, kde je vySka prekdzok 9lcm, takze sa
nemusi odrazat’ z takej vel'kej vzdialenosti. V dostupne;j literatire su uvedené vzdialenosti
pre muzské prekazky s vyskou 106,7 cm.

Dalej potom Laczo (2006) aj Millerova (2002) uvadzaju, e percentualny pomer
vzdialenosti odrazu pred prekazkou ku vzdialenosti dokroku za prekazkou by mal byt
priblizne 57 -62% : 43 - 38% u muzov. Testovany subjekt M.M. mal pocas 10 prekazok
percentualne pomery medzi 65 - 71% : 35 - 29%. Nami namerané hodnoty st trochu vicsie
ako tie, ktoré boli uvedené v literature.

Vzdialenost’ odrazu do prekdzky Laczo (2006) uvadza 210-235 cm. Vzdialenost’
odrazu M.M. pocas 10 prekazok je od 182,37 cm az po 206,77 cm. V grafe 5 moZzeme vidiet
ako vzdialenosti odrazu kolisu.

Podl'a niektorych autorov je najpodarenejSim pokusom ten, pri ktorom prekazkar
dokroci €o najblizsie za prekazku, my sa vSak priklaname k hodnotdm podla Lacza (2006),
tie sa pohybuju v rozmedzi 120 - 135 cm. M.M. dokracuje vo vzdialenostiach 77,88 cm az
102,1cm, to znamena, ze dopada prili§ blizko za prekazku. Ako vzdialenost' odrazu do
prekazky so znizujucou rychlostou narasta, tak vzdialenost” dokroku sa mierne zmensuje
a je stabilnejSia.

Nami namerané kinematické parametre sme porovnavali s dostupnou literatirou od

Vanderka, M. & Novosad, A. (2009). Porovnavali sme ich so subjektmi Colin Jackson, Igor
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Kovac, Peter Nedelicky, Adrian Novosadd a Slaven Dizdarevi¢. Porovnavali sme tretiu

prekazku kde M.M. dosiahol najvyssiu rychlost’.

KINEMATICKE PARAMETRE C.J. AN. |IK. |PN. |SD. |MM.
uhol dokroku pred prekazkou 64 62 65 67 68 63
uhol odrazu pred prekazkou 72,9 78 67 74 69 68,2
uhol dokroku za prekazkou 78,9 80 78 85 78 60,6
uhol odrazu za prekazkou 58,68 68 89 57 67 62,7

Tabulka I Porovnanie vybrany kinematickych parametrov svetovych prekazkdrov s M.M.
Vidime, ze uhol dokroku pred prekézkou sa M.M. najviac priblizuje ku C.J. a A.N..
Uhol odrazu pred prekazkou sa zas najviac podoba na 1.LK. a S.D.. Vidime, ze uhol dokroku
M.M. sa nepriblizil k ani jednej porovnavanej osobe. Tieto hodnoty s aj vyrazne pod
odporucanymi hodnotami z literatary. Uhol odrazu za prekdzkou sa najviac priblizuje ku
C.J. Aj medzi samotnymi porovnavacimi subjektmi vidime vyrazné¢ odchylky. Podla
niektorych zdrojov ma C.J. “idealnu* techniku prebehu prekazky. Nami testovana osoba sa

v dvoch zo Styroch porovnavanych parametroch zhodovala s C.J.

ZAVER

Cielom naSej prace bolo poukdzat na dynamiku vybranych kinematickych
parametrov prekazkového behu u reprezentanta Slovenska pocas celej vzdialenosti v behu
na 110 m cez prekazky. Podarilo sa nam zaznamenat’ a analyzovat’ vybrané kinematické

parametre na vSetkych 10 prekazkach trati. Hypotéza bola potvrdena v tychto pripadoch:

Uhly naklonu trupu pri odraze so znizujucou sa rychlost'ou narastali

e Pasivna faza akéného uhla pred prekdzkami so znizujicou sa rychlost’ou narastala
e Aktivna faza akéného uhla za prekdzkami so znizujicou sa rychlostou narastala

e Uhly dokrokov za prekazkami so znizujicou sa rychlostou mierne narastali

e Kolenny uhol pri odraze za prekdzkami so znizujucou sa rychlost’ou rapidne narastal

Zistili sme nedostatky v technike prebehu prekazok. Najvédcsie odchylky medzi
odporucanou technikou prebehu prekazky s nami sledovanym subjektom sa vyskytli
vo vzdialenosti odrazu pred prekazkami a z43'apom za prekazkou. DalSie vyrazné odchylky

sme zaznamenali pri uhle dokroku pred prekdzkami aj za prekaZkami. Porovnanim
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ziskanych vysledkov s vrcholovymi pretekdrmi a s najlep$imi vyskumami sme mali moznost’
priniest’ do nasej prace medzinarodny ndhl'ad na danti problematiku. Aj ked’ sa nedostatky
pri uhloch dokrokov nezhodovali s doporu¢enymi hodnotami, tak sme zistili, Ze ani
vrcholovi pretekari, s ktorymi sme mali moznost porovnat’ nas subjekt, nedosahuju
doporucené hodnoty. Dospeli sme k zaveru, ze tieto parametre st intraindividualne. Boli tiez
zistené rozdiely v technike prebehu prekazky medzi M.M. a ostanymi prekazkarmi.
Paradoxné bolo ako vzdialenost’ odrazu do prekazky so znizujicou rychlost’ou narasta, tak
vzdialenost’ dokroku sa mierne zmensuje a je stabilnejSia. Myslime si, Ze nasou analyzou do
budticna dosiahneme zlepsSenie Sportovej vykonnosti nie len nasho subjektu. Dolezita je tiez

spitna vézba pre trénera a zverenca, ktort sme naSim vyskumom podali.

Odporucania pre prax

. V ramci uzkej Specializacie vo vrcholovej Sportovej priprave sa zamerat na
zvySovanie Sportovej vykonnosti

. ZlepSenie Sprintérskej rychlosti a vytrvalosti respektive prekdzkarskej rychlosti a
vytrvalosti

. NajdolezitejSou ulohou je zlepSenie a stabilizacia prebehu prekazky a rytmu
jednotlivych rytmickych jednotiek

. Neodmyslite'nou sucastou je zlepSenie taktiky, psychickej odolnosti, teoretickych

vedomosti a intelektu
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ZMENY DYNAMICKYCH PARAMETROV VERTIKALNEHO VYSKOKU VO
VZTAHU K TRENINGOVYM UKAZOVATELOM A SPORTOVEMU VYKONU
V SKOKU DO DIALKY

Jan SUBA

Katedra telesnej vychovy a sportu, Pedagogicka fakulta,

Univerzita Konstantina Filozofa v Nitre

ABSTRAKT

Cielom vyskumu je poukdzat na dynamiku Specidlnych biomechanickych
parametrov, prostrednictvom testovania vertikalnych vyskokov a vykonovych parametrov,
ktoré sme davali do stvislosti s absolvovanym tréningovym zat'azenim.

Uroveni vertikalnych vyskokov a maximéalneho priemerného vykonu dosiahne
najvyssie hodnoty v transformacnom obdobi, €o potvrdil aj Jacoby (1995). Tieto vykonové
parametre sme davali do suvislosti s absolvovanym tréningovym zatazenim. Testovanie
prebiehalo 40 tyzdnov a pozostavalo z akumulacného, intenzifikatného a transformacného
obdobia. Praca ma charakter intraindividudlneho vyskumu.

Testovany bol 21-ro¢ny atlét, ktory sa Specialne venuje skoku do dialky sedem
rokov. Testovania vertikdlnych vyskokov boli realizované prostrednictvom zariadenia Fitro
Force Plate a vykonové parametre prostrednictvom zariadenia Tendo Power Weightlifting
Analyzer. Pomocou Fitro Force Plate sme sledovali vertikdlny vyskok
s protipohybom, bez protipohybu a bez Svihovej prace pazi. Tendo Power Weightlifting
Analyzer sme vyuzili na testovanie maximalneho priemerného vykonu (Pmax W). Vysledky
sme znazomili v grafickej podobe (kombinované, ¢iarové a stipcové grafy).

Na zédklade vedeckych stadii a poznatkov z praxe sme ocakavali, Ze hodnoty
vertikdlnych vyskokov a maximalneho priemerného vykonu dosiahnu najvyssie hodnoty
v transformacnom obdobi, ¢o sa aj v naSom vyskume potvrdilo. Z vysledkov vyplynulo, ze
uroven vertikdlnych vyskokov sa pocas jednotlivych obdobi zvySovala a najvyssie hodnoty
boli zaznamenané na konci transformac¢ného obdobia.

Hodnoty Pmax sa pocas sledovaného obdobia vyrazne neodliSovali, naproti tomu
vyrazné rozdiely sme zaznamenali v hmotnosti vonkajSieho zat'azenia, pri ktorom bol
maximalny priemerny vykon dosiahnuty taktiez v transforma¢nom obdobi. Pocas
sledovaného obdobia sa u atléta vyskytli zranenia, ktoré sposobili pokles vykonnosti
v intenzifikacnom obdobi.

Klucéové slova: skok do dialky, vertikdlny vyskok, maximélny priemerny vykon,
tréningové zataZenie.

1 UvVoD
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Atletika je zakladny druh Sportu, ktory sa zarad’uje do prirodzenych lokomocii, je
sucastou olympijskych hier a divaci si ju velmi obl'ubili. Pohybovy zaklad atletiky je
tvoreny jednoduchymi pohybmi, ako je chddza, beh a skok. Pojem atletika prakticky zahtiia
vSetky Sportové aktivity, ako je napriklad aj skok do dial’ky.

Thto tému som si vybral zdmerne, pretoze atletike sa aktivne venujem uz devat
rokov, konkrétne skoku do dialky a trojskoku. Prave preto by sme chceli naSou pracou
pomdct’ k zlepSeniu vykonnosti skoku do dial’ky.

Dynamické ukazovatele meanPmax, Pmax a vertikalne vyskoky sme vybrali kvoli
tomu, aby sme poukdzali na to, ze prave dynamické ukazovatele najlepSie imituju
a ovplyviiuji Sportovy vykon. Tieto dynamické ukazovatele by mali celt sezonu stupat’
a vyvrcholit’ v transforma¢nom obdobi presne tak ako Sportovy vykon (Doherty, 1955).

V préci chceme poukazat’ na dynamiku Specidlnych biomechanickych parametrov
prostrednictvom testovania vertikdlnych vyskokov a vykonovych parametrov. Tieto
vykonové parametre sme davali do suvislosti s absolvovanym tréningovym zatazenim
v obdobi akumulacnom, intenzifikacnom a transforma¢nom (Vanderka, 2008). Vysledky
sme znazornili v grafickej podobe (kombinované Giarové a stipcové grafy), kde mozeme
sledovat’, ako absolvované tréningové zatazenie vplyva na zmeny Urovne vertikdlnych
vyskokov (cm) a Pmax (W).

Cielom prace je poukazat na dynamiku Specidlnych biomechanickych parametrov
pri vertikdlnom vyskoku a cvieni podrep-vyskok vo vztahu k periodizécii tréningového
zat'azenia a vyslednému Sportovému vykonu v skoku do dial’ky muzov.

Podl'a Doherty (1955), skok do dialky zarad’'ujeme k najstarSim a najrozSirenejSim
technickym, rychlostno-silovym atletickym disciplinam. V dlhodobej $portovej priprave
dnes vacsSina trénerov vychddza z principu S.A.LLD. “Specific Adaptation to Imposed
Demands” = $pecialny podnet Specialna trénovanost. (Longova, 2014), ktory mézeme vidiet

na obr. 1.
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Obr. 1 (Maximalny vykon v objeme trénovania rychlosti a sily)
Dnes, pri koncipovani ro¢ného tréningového planu, vychddza va¢sina renomovanych

trénerov z overeného modelu S.A.ILD. Jednotlivé obdobia sa delia na: akumula¢né,
intenzifikaéné a transformacné obdobie. V kazdom z nich prebieha aj rozvoj rychlostno-

silovych schopnosti odlisSne (Longova, 2014).

2 CIEL, HYPOTEZY A ULOHY PRACE
2.1  Ciel prace
Ciel'om prace je poukazat’ na dynamiku Specialnych biomechanickych parametrov
pri vertikdlnom vyskoku a cviceni podrep-vyskok vo vztahu k periodizécii tréningového
zatazenia a vyslednému Sportovému vykonu v skoku do dial’ky muzov pri Sportovom
vykone 713 cm.
2.2 Hypotézy prace
Predpokladame, Ze troven vertikdlnych vyskokov a maximalneho priemerného
vykonu dosiahne najvyssie hodnoty v transforma¢nom obdobi.
2.3 Ulohy prace
1. Diagnostikovanie vertikdlneho vyskoku s protipohybom a bez protipohybu, ktoré
prebiehalo kazdy tyzden v RTC 2014/2015 zimny vrchol sezony
2. Diagnostikovanie maximalneho priemerného vykonu prostrednictvom cvicenia
podrep-vyskok, ktoré prebichalo kazdy tyzden v RTC 2014/2015 zimny vrchol
sezony
3. Spracovat’ ziskane udaje do grafickej a ¢iselnej podoby

4. Spracovat vysledky a vyvodit’ zavery pre prax
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3 METODIKA PRACE

Charakteristika sledovaného pretekdara
Sledovany pretekar Jan Suba, narodeny 6.9.1994, $portovy vek je 9 rokov. Telesna vyska

sledovaného cvicenca je 185 cm a telesnd hmotnost’ 80 kg.

Vykonnost™:

2011 2012 2013 2014 2015

Zimna | Letnd | Zimna | Letna | Zimna | Letna | Zimnd | Letna | Zimna | Letna
- 580 - 647 635 668 675 701 713 279

Tréningové ukazovatele

STU Akcelera¢na rychlost’ 101 (km)
Rychlostnd vytrvalost’ 102a (km)
Tempova vytrvalost’ 102b (km)
Vseobecna vytrvalost/rovinky 103 (km)
Atletickd abeceda 104 (km)
Beh so zatazou 105 (km)
Cely rozbeh - trojskok 106 (pocet)
Cely skok — trojskok 107 (pocet)
Kratky skok — trojskok 108 (pocet)
Cely rozbeh — dial’ka 109 (pocet)
Cely skok — dial’ka 110 (pocet)
Kratky skok - dial’ka 111 (pocet)
Odrazy 112 (pocet)
Imita¢né cviCenia 113 (pocet)
Posiliioviia 114 (tony)
Posiliiovanie s vlastnou hmotnostou 115 (pocet)

Priebeh vyskumu

Pri  spracovani avyhodnocovani ziskanych udajov sme  vychadzali
z intraindividudlnej vyskumnej situicie, ktorda ndm umoznila sledovat’ dynamiku zmien
dynamickych parametrov pri vertikalnom vyskoku, dynamiku objemu tréningovych
prostriedkov a zmeny Sportového vykonu.

Sledované parametre prezentujeme v grafickej (kombinovane &iarové a stipcové
grafy ) aciselnej (aktualna hodnota, celkovd suma) podobe. V pripade dynamickych
parametrov pri vertikdlnom vyskoku, u ktorych boli merania realizované s 2-tyzdiovym
odstupom, boli origindlne udaje interpolované tyzdenne, pomocou kubickych splinov.

Pri sledovani logickych kauzalnych vztahov medzi sledovanymi parametrami
vyuzivame analyzu a syntézu s vyuzitim induktivnych a deduktivnych postojov.

Metody ziskavania, spracovania a vyhodnotenia udajov
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Testovany atlét si viedol tréningovy dennik, zktorého sme ziskali hodnoty
Sportového vykonu, Specidlnych a vSeobecnych tréningovych ukazovatelov. Hodnoty
dynamickych ukazovatelov MeanPmax, Pmax, VV s protipohybom a bez protipohybu sme
ziskali testovanim atléta v dvojtyzdnovych intervaloch, vzdy na zaciatku tyzdna o desiatej
hodine réno. Namerané hodnoty dynamickych ukazovatelov a hodnoty Specialnych
tréningovych ukazovatel'ov a Sportovych vykonov sme znazornili v grafickej podobe.

Diagnostika vertikdlnych vyskokov a maximalneho priemerného vykonu bola
realizovana prostrednictvom:

a) Tendo Power Weightlifting Analyzer
b) Fitro Force Plate
Na testovanie maximalneho priemerného vykonu sme pouzili zariadenie Tendo Power

Weightlifting Analyzer. Zariadenie umoziiuje zaznamenavat’ parametre ako: priemerny

vykon, maximélny vykon (W), priemerni a maximalnu rychlost’ (m.s™"), maximalnu silu
(N).
Obr. 2 (Tendo Power Weightlifting Analyzer je pristroj na meranie maximalneho vykonu
(W) a priemernej rychlosti (m.s™) )

Testovanie Pmax sme realizovali prostrednictvom cvicenia podrep-vyskok. Atlét
absolvoval stupfiovanu diagnosticku sériu, ktorth sme zacinali pri 20 kg, s postupnym
zvySovanim zataze po 10 kg, az po hmotnost’, na ktorej bol dosiahnuty, najvyssi maximalny
priemerny vykon.

Pripad bol realizovany este na dve hmotnosti nad Groviiou Pmax, ako kontrolu, ¢i
neslo o nevydareny pokus alebo chybu merania. Interval odpoc¢inku medzi jednotlivymi
pokusmi bol minimalne 2 minuaty. Interval odpocinku je dve mintty, pretoze po dvoch
minutach prichadza k Gplnej obnove ATP. Uhol 90° bol zabezpe€eny molitanom, ktorého

sa atlét zI'ahka dotkol.
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Na testovanie vertikdlnych vyskokov sme pouzivali Fitro Force Plate. Je to
diagnosticky systém, ktory pomocou pocitaa so Specidlnym programom vyhodnocuje

vysky vyskoku, kalibraciu, silové gradienty a zrychlenia.

Obr. 3 (Testovanie vertikalneho vyskoku s protipohybom a bez protipohybu, bez Svihovej

prace pazi, pomocou dynamometrickej platne Fitro Force Plate)

My sme testovali vysku vertikdlneho vyskoku s protipohybom a bez protipohybu
ruky v bok. Ide o jednorazovy, o najvyssi vyskok. Obidva vertikalne vyskoky zopakujeme
trikrat. NajlepSie vykony zapiSeme a spracujeme do grafov (kombinované ciarové

a stipcové).

4 VYSLEDKY A DISKUSIA

Roc¢ny tréningovy cyklus, ktory sme rozdelili na dva makrocykly (halova a letna
sezona). My sme sa zamerali na halovu sezénu, v ktorej prebiehali testovania vertikalny
vyskok s protipohybom, bez protipohybu a Pmax. Tento makro-cyklus (halova sezona) sme
rozdelili na tri mezocykly akumula¢né, intenzifika¢né a transformacné obdobie. V kazdom
obdobi priprava ale aj testované parametre nadobudali rézne hodnoty. Halova sezoéna trvala
20 tyzdnov.

Kazdé obdobie m4 urcity pocet mikrocyklov.
Akumulacné obdobie

Akumula¢né obdobie v halovej sezone 2015 trvalo osem mikro-cyklov, ¢o bolo
presne 47 tréningovych jednotiek, 47 tréningov tvorilo 69,5 hodin stravenych na tréningoch.
Podl'a Vaculu (1975), v akumula¢nom obdobi je vel'mi ddlezitd vSestranna pripravenost,
rozvoj sily, odrazovych schopnosti (nasobené odrazy aimitacné cvicenia), zlepSenie

techniky behu a rychlostnej vytrvalosti.
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Podl'a Vaculu (1975), rozvoj rychlostnej vytrvalosti a vytrvalosti v akumulaénom
obdobi rozvija oapnym smerom. V prvej €asti akumula¢ného obdobia sa rozvija vo vel'kom
mnozstve tempova vytrvalost, ktora druhej ¢asti akumula¢ného obdobia klesa a zaroven sa
zaCina rozvijat’ rychlostna vytrvalost. V tempovej vytrvalosti sa odbehalo 8,1 km a v
a rychlostnej vytrvalosti 0,48 km.

Podl'a Jona (1984), v akumulaénom obdobi je dolezity velky objem odrazov
(ndsobené odrazy, skoky do drepu, ¢lenkové odrazy, preskoky prekdzok). Ako modzeme
vidiet v grafe 2., Ze za celé akumulacné obdobie sa pocet odrazov zvysuje. V prvom mikro-
cykle bolo 3240 odrazov. V druhom mikro-cykle bolo o 36% viac odrazov ako v prvom.
Rozvoj sily, v akumulacnom obdobi, je vel'mi dblezity. Podl'a Vaculu (1975), na zadiatku
akumulaéného obdobia je tréning viac zamerany na kvantitu (zvySeny pocet opakovani) nez
na kvalitu. V druhej Casti prechddzame viac na kvalitu (znizuje sa pocet opakovani). Na
grafe ¢. 3 vidime, Ze v prvej Casti akumula¢ného obdobia sa posiliiovalo 83,7 ton. V druhe;j
casti akumula¢ného obdobia sa pocet odcvicenych ton zvysil 0 94% , o tvori 162,1 ton.
Podla Jona (1984), v akumulacnom obdobi rozvijame vSeobecnu silu, scasti aj odrazov,
a na konci druhej polovici akumulaéného obdobia zaciname rozvijat’ aj maximalnu silu.
Podla Jona (1984), imitacné cvicenia st po technickej stranke najdolezitejSie
v akumulacnom obdobi. Imita¢né cvicenia u skokana do dial’ky imituja odraz z dosky.
Dokopy bolo vykonanych 1659 imitaénych cvi€eni. V akumula¢nom obdobi sa skoro vobec
neskace technika, takze je nahradzovand imita¢nymi cvi¢eniami.

Intenzifikacné obdobie

Intenzifika¢né obdobie tvori 22 tréningovych jednotiek, ¢o je 37,1 hodin stravenych
na tréningoch. Tento vyrazny pokles je sposobeny poklesom mikrocyklov na Styri, ale aj
pripravou na pretekové obdobie. Z pohl'adu rychlosti sa v intenzifikacnom obdobi rozvija
rychlostna vytrvalost a maximalna rychlost. Odrazy aimitacné cvicenia klesaji na
minimum, pretoze su nahradzované skakanim techniky skoku do dial’ky.

Podla Vaculu (1975), v intenzifikatnom obdobi prechddzame od behania
submaximalnej rychlosti k behaniu maximalnej rychlosti. Pomer je 60% maximalnej
rychlosti ku 40% submaximalnej rychlosti. Maximalna rychlost’ bola rozvijana cez tseky do
120 m s velkymi pauzami. Ale, ako vidime na grafe €.1, Ze aj v intenzifikacnom obdobi je
odbehanych 2,09 km, ¢o je 45%, d’alsich 35% je rychlostna vytrvalost’ a poslednych 20% je
vSeobecna vytrvalost’, ktora sa v tomto obdobi uz skoro nebeha.

V intenzifikacnom obdobi odrazy, ako si mézeme vSimnut’ na grafe ¢. 2, klesaji na

minimum. V intenzifikanom obdobi pocet odrazov vyrazne klesol na ¢islo 2755. Takmer o
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60% poklesol pocet odrazov v intenzifikacnom obdobi. V grafe ¢. 2 krdsne moZeme vidiet,
ako prechddzame intenzifikanym obdobim, Ze pocet odrazov nam klesa na minimum. Toto
je spésobené prechadzanim od odrazov k skakaniu techniky. Podl'a Vaculu (1975), v tomto
obdobi je mensi pocet vybusnych odrazov, ako napriklad vyskoky na schodoch alebo odhody
gulou., o sa aj preukazalo na grafe ¢. 2, kde je mensi pocet odrazov, ale su vykondvané
vybusnou a vysSou intenzitou.

Posiliiovanie v intenzifikacnom obdobi mierne klesd, objem neposiliiovanych ton na
106,9 ton, €o je 35% mensi objem ton ako v druhej ¢asti mikrocyklu v akumulacnom obdobi.
V tomto obdobi sa pretransformovala v§eobecna a maximalna sila na vybusnu silu (vymena,
trh, podrep-vypon, rychly, podrep, podrep-vyskok). Z viacerych opakovani sa prechadza na
menej opakovani.

Transformacné obdobie

Trva osem mikro-cyklov, v ktorom bolo 31 tréningovych jednotiek. Spolu je to 55
zatazenych hodin. To je sice viac ako bolo v intenzifikacnom obdobi, ale transformacné
obdobie mé o jeden mikro-cyklus mene;j.

V tomto obdobi atlét trénuje uz iba vybuSnu silu, techniku skoku do dialky
a akcelera¢nu rychlost. Aj Vacula (1975) tvrdi Ze, odrazy v tomto obdobi sa vykonavaju
v plnej rychlosti a nacvik skokov z celého rozbehu.

Podl'a Jona (1984), sa sila sa v transforma¢nom obdobi rozvija iba vybusnost'ou
(rychly trh, podrep-vypon, podrep-vyskok, vymena). Cvicenia vykondvame ¢o najrychlejsie,
malo opakovani malo sérii. V tomto obdobi je najmensi objem neposiliiovanych ton.
V celom transforma¢nom obdobi sa urobilo 90,69 ton. To je najmenej zo vSetkych obdobi,
ako vidime na grafe 3.. Je to spdsobené vybuSnym posiliiovanim, v ktorej je malo sérii

s mensimi vahami, ale cvienia st vykonavané vel'mi rychlo.

Vyvoj vertikalnych vyskokov s protipohybom a bez protipohybu v grafe ¢. 1
Vertikalne vyskoky s protipohybom ¢i bez protipohybom mali na malé vykyvy
stupajicu tendenciu. V prvej polovici akumulacného obdobia vertikdlne vyskoky mali
hodnotu 35,2 cm bez protipohybu a s protipohybom 44,3 cm. Tieto vykony boli najslabsie
v celom makro-cykle (halovd sezona). ZniZenie vykonov vertikdlnych vyskokov je
zapri¢inené velkym objemom tréningov po prechodnom obdobi. Ked’ sa pozrieme na graf
¢. 1., vidime v druhej polovici narast nameranych hodnot na 44 cm bez protipohybu a 46,7

cm s protipohybom. Tu sa prejavil Gstup svalovice a narast sily.
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Pri vertikalnom vyskoku s protipohybom bol v desiatom tyzdni mierny narast na 47,9
cm. Nasledne vo vertikalnych vyskokoch prichadza k znizovaniu vykonu az do trinasteho
mikro-cyklu. Namerané hodnoty v trindstom mikro-cykle boli 38,7 cm bez protipohybu
a44,1 cm s protipohybom. Toto zniZenie vykonu, vo vertikdlnych vyskokoch, bolo
zapri¢inené mensim vypadkom z tréningového procesu, kvoli zraneniu zadného stehenného
svalu a inavou z objemovej pripravy.

V transformac¢nom obdobi, kde uz atlét absolvoval preteky. NajviacSie hodnoty boli
namerané v devitndstom mikro-cykle. Namerané hodnoty v devitnastom mikro-cykle boli
43,5 cm bez protipohybu a 50,4 cm s protipohybom. Tento vyrazny narast vertikalnych
vyskokov je zapri¢ineny ovel'a mensim poctom neposiliiovanych ton v posiliiovni a zaroven
posiliioviia bola ¢isto vybusno-toniza¢na. Tiez je to zapri¢inené transformacnym obdobim,
kde sa ovel'a menej trénuje viac sa oddychuje.

Vyvoj MeanPmax(W) v grafe ¢. 3

Medzi d’alsi sledovany parameter patril aj priemerny MeanPmax(W). Maximalny
priemerny vykon v akumulaénom obdobi vyrazne klesol z hodnoty 1530W v druhom mikro-
cykle na hodnotu 1176W v Siestom mikro-cykle. Hodnota 1176W v Siestom mikro-cykle
bola najmensim nameranym vykonom v makro-cykle. Tento pokles je spdsobeny velkym
zatazenim v posiliiovni, vel’kym objemom tréningov, ale ako vidime aj v grafe €. 2, vel'mi
vel'kym objemom odrazov. Prave preto je v tomto obdobi vel'ka tinava, ktord sposobuje tento
pokles MeanPmax(W).

Ako prechadzame do intenzifikaéného obdobia mozeme vidiet' v grafe 3., ze pokles
objemu odrazov mé& za nasledok stipajuca tendencia MenaPmax(W). K stipaniu
MeanPmax(W) je velmi dodlezitd posiliioviia. Ddlezity je prechod zo vSeobecnej sily
z vel'kého poctu opakovani do vybusnej sily, kde sa zmensuje pocet opakovani a vsetky
cvicenia sa vykonavaju rychlejsie (vybusnejsie). Pomer vSeobecnej a vybusnej posiliiovni je
50% na 50%.

V transformacnom obdobi MeanPmax(W) vykon uz iba stipa do maximalnych
hodnét. Maximdlna namerand hodnota bola 1574 W. Je to zapri¢inené najmé posiliioviiou,
kde sa vykonava viac vybusna sila nez vSeobecna sila. Pomer vSeobecnej a vybusnej sily
30% ku 70%. Na grafe 2. vidime, Ze odrazy sa uzZ nerobia skoro vobec. Aj tym je zapri¢inené
zvySenie vykonu MeanPmax(W).

Vyvoj hmotnosti cinky
Dalsi sledovany parameter je hmotnost’ ¢inky, ktora na méalinko stiipla, ale hned’ nato

vyrazne klesla, aby mohla neskor v délezitom transformacnom obdobi vystupit’ do maxima.
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Na zaciatku akumula¢ného obdobia st vahy v posiliiovni menSie, ¢o spdsobuje menSie
stupanie na hodnotu 130 kg v druhom mikro-cykle.

V nasledujtcich mikro-cykloch sa vahy ciniek a tony posiliiovania stlipaju, tak ako
unava, ktora sa prejavuje na klesani hmotnosti ¢inky na konci akumulacného obdobia na
vahu 110 kg. V intenzifikacnom obdobi hmotnost’ Cinky vystupi na 140 kg, ¢o je zapri¢inené
mensim po¢tom odrazov a zo vSeobecnej sily sa prechadza pomaly do vybusne;j sily.

Od desiateho do Sestnasteho mikro-cyklu hmotnosti ¢inky sa udrzuje na urovni 140
kg. Od polky transformac¢ného obdobia, hmotnost’ ¢inky vystipila na 155 kg, ¢o je
maximalna hodnota v celom makro-cykle(halova sezéna). Zapric¢inené je to vybusnou a
tonizacnou posilnoviou. Ako vidime na grafe 3., objem posiliovni sa znizil na minimum.
Vykony dosiahnuté v transformacnom obdobi

Vykony dosiahnuté v testovanej halovej sezoéne sme dali do grafickej podoby. Prvé
preteky som absolvoval v poslednom mikro-cykle intenzifikacného obdobia. Tieto preteky
som absolvoval z pIlného tréningu, kvoli comu bol vykon najslabsi z celej sezony. Druhé
preteky uZ boli z normélneho tréningu, kde bol sko¢eny osobny rekord 713 cm. Dalgie
preteky 691cm, ale boli aj lepsie pokusy s centimetrovymi preslapmi. Dalsi vikend 690 cm,
ale o tyzden neskor 701 cm vo Viedni, ale priSlo poSmyknutie na odrazovej doske, ¢o
sposobilo narazeny Clenok a natiahnuti kolennti §lachu. Toto =zranenie zabréanilo k
podaniu lepSieho vykonu na MS-muZov, kde druhym pokusom som skocil 689 cm a ukon¢il

som sut'az zo zdravotnych dévodov.

ZAVER

Podarilo sa ndm poukazat’ na dynamiku Specidlnych biomechanickych parametrov
pri vertikdlnom vyskoku, maximdlnom priemernom vykone a priemernej rychlosti, vo
vztahu k periodizacii tréningového zat'azenia.

Vo vsetkych oblastiach sme zaznamenali narast vykonov vertikdlneho vyskoku,
MeanPmax(W) a hmotnost’ €inky. Stanovenu hypotézu sme potvrdili, pretoze vsetky
maximalne namerané hodnoty  vykonovych parametrov  boli  zaznamenané
v transformac¢nom obdobi.

V obdobi intenzifikacie bol Sportovy tréning ovplyvneny mensSimi zraneniami
a tnavou, ktoré spdsobili mensie vykyvy v dynamike sledovanych hodnét vykonovych
parametrov a objemovych parametrov v Specidlnych tréningovych ukazovatelov.

Spominané fakty vyznamnou mierou ovplyvnili aj Groven $portového vykonu, ktory

nedosahoval maximum na konci transformac¢ného obdobia ale na zaciatku. Pri dodrzani

83



optimalnej periodizacie tréningového zatazenia, s vyluCenim negativnych vplyvov na
Sportovy tréning, sme mohli o¢akavat Sportova vykonnost’ na urovni 733 cm, coho dokazom
boli aj tréningové skoky pocas sutazného obdobia. Ako nepriame ukazovatele potvrdzujuce
vysoku Sportovil vykonnost moézeme brat aj dynamické vykonové parametre pri
vertikalnom vyskoku.
Odporucania pre prax
e Vysledky prace maji poukédzat na opodstatnenost’ sledovania dynamickych
vykonovych parametrov pri vertikdlnom vyskoku pocas RTC.
e Vykonové parametre pri vertikilnom vyskoku uzko suvisia s dynamikou zmien
Specialnych tréningovych ukazovatel'ov a Sportového vykonu.
e Vysledky poukazuji najmi na Sportovy tréning, planovanie tréningového zat'azenia,
v Case vyuzivania super kompenzacnych efektov a systému ladenia Sportovej formy.
e Zistit, ¢o bolo negativne, dynamika, objem zat'azenia alebo rozvoj max rychlosti, sily
a transformacie
e Interval opakovania merani dynamickych parametrov sa javi s odstupom casu ako
dostatocny.
e Pouzit¢ diagnostické prostriedky by mali byt pravidelnou sucastou silovo

rychlostného tréningu.
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CHANGE OF DYNAMIC PARAMETERS OF THE VERTICAL JUMP
REGARDING TRAINIBG INDICATORS AND SPORTING PERFORMANCE
IN THE LONG JUMP

Jan SUBA

Department of Physical Education and Sports, Faculty of Education,
Constantine the Philosopher University in Nitra

ABSTRACT

The aim of this document was to point out to dynamics of special biomechanical
parameters during vertical jump and squat — jump exercise in relation to periodization to the
training load and resulting athletic performance at men long jump in sports performance.
These performance characteristics have been associated with undergo training load. Testing
lasted 40 weeks and consisted of accumulation, intensifying and transition period. The work
has character of intra-subject research. Tested was 21-year old athlete who is specially
dedicated to the long jump for seven years. Vertical jump tests were carried out using Fitr
Force Plate and performance parameters through device Tendo Power Weightlifting
Analyzer. Using Force Plate Fitr we were able to monitor vertical jump with
countermovement without offense and without swinging arm action. Tendo Power
Weightlifting Analyzer was used to test maximal average power (Pmax, W). The results
were visualized n graphical form (combined, line and bar graphs).Based on scientific studies
and practical experience we expected that the value of vertical jump and the maximum
average power would reach highest values in the transition period. This was confirmed in
our research.The results showed that the level of vertical jumps during each period was
increasing and highest values were recorded at the end of transition period. Values of Pmax
during the reporting period did not differ significantly, in contrast to that significant
differences were observed in the weight of the external load at which the maximum average
power obtained also in the transition period. During the reporting period there were injuries
causing decrease of performance at intensification period.

Key words: long jump, vertical jump, maximum average power, training load.
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POROVNANIE TRENINGOVYCH PROSTRIEDKOV V BEZECKOM
LYZOVANI Z POHCADU LAKTATOVEJ ODOZVY

David BRUNN

Katedra telesnej vychovy a Sportu, Filozoficka fakulta,

Univerzita Mateja Bela v Banskej Bystrici
Supervisor: Martin Pupi$§

ABSTRAKT

V dnesnom vrcholovom bezeckom lyzovani, sa Coraz viac venuje pozornost
Specifickym tréningovym prostriedkom. Cielom naSho vyskumu bolo preto porovnat
laktatova odozvu medzi behom, behom s palicami, behom na kolieskovych lyziach a
behom na lyziach. Sekundarne sme tak chceli zistit’ rozdiel v metabolickej odozve
vybranych prostriedkov a nasledne zvysit efektivitu tréningového procesu behu na
lyziach. Predpokladali sme, Zze beh na kolieskovych lyziach, bude mat’ nizSiu laktatova
odozvu, ako beh na lyziach. Vyskum sme rozdelili do troch bolokov, kedy sme
porovnavali jednotlivé dvojice tréningovych prostriedkov. Na meranie laktdtov sme
pouzivali laktditomer LACATE PLUS od spolo¢nosti Nova Biomedical. V celkovom
sucte sme odobrali 56 vzoriek krvi, od 6 probandov. Nakolko najvys$Sie hodnoty
laktatovej odozvy sme namerali pri korculiarskom sposobe behu na lyziach (v priemere
9.9 mmol.I" '), zaujimavym zistenim s0 nizke hodnoty laktatovej odozvy prave
klasického spdsobu behu na kolieskovych lyziach (v priemere 6.9 mmol.I" '). Pri tomto
porovnani sme zaznamenali aj vecne vyznamné rozdiely, ked” Cohenovo d = 1.9 (r =
0.69), teda sme zaznamenali vel’ky efekt v rozdieloch vyslednych hodnét.

V tréningovej praxi sa odpora¢ame zamerat na primarne vyuzivanie samotnych lyzi,
nasledne volit’ ¢o najnaro¢nej$i mozny profil trate pre kolieskové lyze a uprednostiiovat’
beh s palicami, pred samotnym behom.

Kruacové slova: Beh na lyziach, laktat, tréningové prostriedky
1 UvoD

Charakter bezeckého lyZovania sa v poslednych rokoch dramaticky meni a vyvija.
Technicky pokrok, zdokonalenie materidlov, Gprava trati, vznik korculiarskej techniky,
zavedenie formatu pretekania ,Sprint“, ¢i fenomén pretekania siipaznym spdsobom
behu, si vyzaduje stale nové pristupy k tomuto Sportu, ¢i Sportovej priprave.

Podra Ilavského a Suka (2005), je bezecké lyzovanie cyklicky vytrvalostny Sport,
ktory vplyva na harmonicky rozvoj celého tela. Gnad a kol. (2008) pridavaju, ze k tejto
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pohybovej Cinnosti je potrebné velké mnozstvo pohybovych schopnosti. Doélezitym
faktorom st aj neustéale sa meniace vonkajsie podmienky (Ilavsky, 2000).

Okrem stale sa zvySujuceho dorazu na silova pripravu Sportovcov, nemozeme
prehliadnut dramaticky trend Specifikacie Sportovej pripravy u tych najlepSich
pretekarov. Coraz Gastej§ie a vo viéSej miere ich modZeme vidiet napriklad na
kolieskovych lyziach, ¢i pri behu s palicami, ktory nahrddza tradi¢ny beh, ¢i bicykel.
Dnes je sucastou praxe, Ze aj Sportova diagnostika vrcholovych beZcov na lyziach, sa
v Specialne upravenych laboratornych podmienkach realizuje behom s palicami, alebo
na kolieskovych lyziach.

Nakol'ko uvedené tréningové prostriedky ako beh, beh s palicami, kolieskové lyze
a lyze, tvoria v bezeckom lyZovani jeden celok, tito priacu sme zamerali na ich
porovnanie z pohladu laktatovej odozvy. Nésledne je cielom tejto prace vytvorit
hierarchiu testovanych tréningovych prostriedkov, na zaklade ich laktatového dopadu
na organizmus.

»Za poslednych desat’” rokov, napriek viac ako 200 roc¢nej laktitovej ére a
progresu skumania metabolizmu laktatu, je téma kontroverznejSia ako kedykol'vek
predtym (Bielik, 2014, s. 10)*.

Podl'a Dovalila a kol. (2008) je laktat, sol’ kyseliny mliecnej, ktora je produktom
Stiepenia cukru (glukézy a glykogénu) za nepritomnosti kysliku. Bielik (2014) tvrdi, Ze
laktat by sa ale nemal povazovat’ za ,,podozrivého zlocinca®, ale by mal byt vnimany
skor ako ,klacovy hrac™“ vnatrobunkového, lokdlneho a celkového metabolizmu
organizmu. Divald (2009) rovnako tak nesthlasi s oznafenim laktitu “odpadom”.
Postup merania laktitu v krvi je prakticky totozny s meranim glukézy v krvi u
diabetikov (Tvrznik a kol. 2004). Macek a Radvansky (2011) potvrdzuju, Zze
koncentraciu laktatu v krvi zistujeme kapilarnym odberom z bruska prstu, alebo z
usného laldc¢ika. Paugschova a Pupis (2007) uvadzaji, ze zistovanie a registrovanie
koncentracie laktatu v krvi, ma kI'ai¢ové postavenie pri riadeni tréningu a je vypovedné
pre hodnotenie intenzity zataZenia. Ddlezitym faktorom je vSak ¢as odberu vzorky krvi.
Bielik (2014) k tejto téme uvadza, Ze pri maximalnom aerobnom vykone, sa tento
interval pohybuje do 3 minuat po ukonceni zataZenia.

Tymto vyskumom by sme chceli prispiet’ k zvySeniu efektivity Sportovej pripravy
v bezeckom lyZovani, lepSiemu uvedomeniu si stvislosti a vztahov medzi jednotlivymi
tréningovymi prostriedkami a nasledne tak ulahlit rozhodovanie pri vybere
tréningovych prostriedkov do praxe.
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2  CIEL, HYPOTEZY A ULOHY PRACE
2.1 Ciel’ prace

Cielom nasho vyskumu bolo porovnat laktatovii odozvu organizmu medzi
vybranymi tréningovymi prostriedkami behu na lyziach a zvysit’ tak efektivitu ich

zarad’ovania do Sportovej prirpavy.

2.2 Hypotézy prace

H 1: Predpokladame, Ze beh na kolieskovych lyziach bude mat’ nizSiu laktatova
odozvu, ako beh na lyziach.
H 2: Predpokladame, Ze beh s palicami bude mat’ vysSiu laktatovi odozvu, ako

samotny beh.

2.3 Ulohy prace

1. Na zaklade prestudovania odbornej literatiry, vytvorit’ teoretické vychodiska.
2. Zostavenie konceptu testovania Sportovcov.

3. Materialno-technické zabezpecenie (Laktatomer, prazky, rukavice, automobil).
4. Meranie hodnot koncentrécie laktatu v krvi po aplikovanom zat'aZeni.

5. Spracovanie a vyhodnotenie vysledkov.

6. Sformulovanie zaverov prace a odporacani pre prax.

7. Kompletizacia zaverecnej prace.

3  METODIKA PRACE

Charakteristika vyskumného suboru

Objektom sledovania bolo 6 probandov, pretekdrov v behu na lyziach, z Mestského
klubu lyziarov Kremnica. Konkrétne hovorime o vekovo heterogénnom, ale
vykonnostne homogénnom vyskumnom subore. V slovenskych podmienkach
a obzvlast bezeckom lyzovani, bolo prakticky nemozné disponovat vekovo a aj

vykonnostne homogénnou skupinou probandov.
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Priebeh vyskumu
Vo vyskume sme sa museli vysporiadat’” stromi zdkladnymi faktormi. Boli nimi:
poveternostné podmienky, terminovy kalendar pretekov a sustredeni a zdravotny stav
probandov. Vyskum prebiehal v troch blokoch. Prvé testovanie sa konalo 1.12. 2015,
kedy sme testovali beh a beh s palicami (+ 5°C, trat: 1,3 km, celkové prevysSenie 41 m,
Krahule, 860 m n. m.). Druhé testovanie prebehlo na kolieskovych lyziach 4.12. 2015
(+ 6°C, trat: 2,5 km, celkové prevySenie 45 m, Krahule, 860 m n. m). Tretie testovanie
sme realizovali 20.1. 2016, kedy sme porovnavali oba spdsoby behu na lyziach (-10°C,
trat: 2,3 km, celkové prevySenie 51 m, Skalka pri Kremnici, 1230 m n.m.). Dna 14.12.
2015 sme realizovali doplnkové testovanie vo Svajéiarskom Davose (-9°C, trat’: 1,3 km
pre beh s palicami, 1,8 km pre lyze, trat: celkové prevySenie 48 m, Davos 1556 m n.
m.). Vysledky z doplnkového merania neboli zaradené do vyslednych priemerov. Dizka
a profil trate bol modelovany na zéklade poziadaviek vyskumu. Merania prebiechali
sposobom dvoch usekov maximalnym usilim, s intervalom odpocCinku 25 mintt a
naslednou zmenou spdsobu behu. Meranym tusekom predchadzalo Specifické
zapracovanie (4 minaty beh na hranici ANP, 2 mintty interval odpoc€inku, 2 mintity beh
na hranici 95% z maximalnej srdcovej frekvencie, 4 minuty interval odpocinku).
Metodika spracovania a vyhodnocovania vysledkov
Testovacim zariadenim bol laktitomer LACTATE PLUS od spolo¢nosti Nova
Biomedical. Vzorky krvi sme odoberali z konceka prsta do 3 minut po dobehnuti.
Realizovali sme aj kontrolné odbery v priebehu laktatového spadu, aby sme tak predisli
pripadnym chybnym zaverom. Do vysledkov sme zapisali len maximalne namerané
hodnoty. Sti¢astou spracovania udajov bolo aj matematicko-Statistické vyhodnocovanie
vecnej vyznamnosti vyskumu.V prvom kroku sme vypocitali aritmetické priemery
nameranych hodnét laktatov a smerodajni odchylku (Standard deviation - SD). Dalej
sme vypocitavali velkost’ ucinku, alebo mieru sily javu (Effect size) a mieru rozdielu
priemernych hodndt nameranych laktatov (Cohenovo d).
Pri tychto vypoctoch sme vychadzali zo vzorca d=IMI/SD. Vypocet miery sily javu, bol
determinovany Cohenovym d.

Vysledny koeficient (d,r) sme interpretovali nasledovnym sposobom:
Cohenovo d: d = 0.20 - maly efekt, d= 0.50 - stredny efekt, d = 0.80 velky efekt, d =
1.10 - vel'mi velky efekt, d = 1.40 a viac - extrémne vel'ky efekt.
Effect size: r = 0.10 - maly efekt, r = 0.30 stredny efekt, r = 0.50 - vel'ky efekt
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4 VYSLEDKY A DISKUSIA

Vysledky nasho vyskumu sme vyjadrili v nasledujicich tabulkach a obrazkoch.
Tabulky obsahuju konkrétne namerané hodnoty laktatov, Casy jednotlivych tsekov
a matematicko-Statistické vyjadrenie vecnej vyznamnosti vyskumu.

Tabul'ka 1 Porovnanie laktatovej odozvy medzi behom s palicami a behom

Beh s palicami = Beh s palicami Beh Beh
laktat cas (s) laktat ¢as (s)
(mmol.1™") (mmol.17")
M.K. 8.7 3:47 7.9 3:41
I.H. 9.2 3:58 7.7 3:55
M. C. 7.9 4:20 8.0 4:05
J. B. 7.8 4:10 6.2 4:07
D. B. 8.8 3:52 7.1 3:48
Priemer 8.48 3:53.5 7.38 3:55.5

Legenda: mmol.l™" - jednotka koncentrécie laktatu v krvi, s — sekundy
Pri prvom porovnani sme namerali vysSiu laktatovli odozvu behu s palicami, v priemere

0 1.10 mmol.I"!, oproti samotnému behu.

Tabul’ka 2 Porovnanie laktatovej odozvy medzi klasickym a korculiarskym sposobom
behu na kolieskovych lyziach
Kol. lyze klas. | Kol. lyze klas. | Kol. lyZe kor¢. | Kol. lyze kor¢.

laktat ¢as (s) laktat cas (s)
(mmol.I"") (mmol.I™")
M.K. 6.5 4:01 8.3 3:38
I.H. 7.6 4:30 7.6 4:20
M. C. 7.4 5:00 8.5 4:42
J. B. 6.0 5:03 7.4 4:50
D. B. 7.0 4:06 8.4 3:41
Priemer 6.9 4:32 8.04 4:14.2

Legenda: mmol.l™" - jednotka koncentracie laktatu v krvi, s — sekundy
Pri druhom porovnani, medzi oboma spoésobmi behu na kolieskovych lyziach, sme

namerali vyS$$iu laktatovli odozvu prave korculiarskeho sposobu behu, v priemere o 1.14

mmol.l™".

Tabul’ka 3 Porovnanie laktatovej odozvy medzi klasickym a korculiarskym sposobom
behu na lyziach

Lyze klas. Lyze klas. Lyze kor¢. Lyze kor¢.

laktat (mmol.1™") cas (s) laktat (mmol.1™") cas (s)
M.K. 8.9 5:09 10.0 4:39
I.H. 9.0 5:10 7.0 4:38
M. C. 9.4 6:00 11.5 4:42
E. U. 10.1 4:54 10.6 4:24
D. B. 9.8 5:11 10.4 4:40

Priemer 9.44 5:16.8 9.9 4:36.6
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Legenda: mmol.l"! - jednotka koncentrécie laktatu v krvi, s — sekundy
Beh na lyziach preukézal pausalne vyssie hodnoty laktatovej odzovy. V priemere bol

rozdiel medzi jednotlivymi spdsobmi behu 0.46 mmol.1™!, v prospech korcul'ovania.

Tabul’ka 4 Porovnanie laktitovej odozvy medzi behom s palicami, klasickym spdsbom
behu na lyZziach a korCuliarskym sposobom behu na lyziach (doplnkové meranie —
Davos SUI)

Beh s pal. Beh s

Lyze klas. | Lyze @ Lyze kor¢. @ Lyze kor¢.

pal. klas.
laktat ¢as (s) laktat cas (s) laktat cas (s)
(mmol.I"") (mmol.I"") (mmol.I™")
D.B. 7.6. 3.14 6.9 3:41 7.5 3:11

Legenda: mmol.l™! - jednotka koncentracie laktatu v krvi, s — sekundy
Doplnkovym meranim sme chceli poukdzat’ na vzajomnu korelaciu laktatovej odozvy

vybranych tréningovych prostriedkov. Namerané¢ hodnoty st len pomocné a nie su
zahrnuté do vyslednych priemerov, ¢i zaverov.

Tabul’ka 5 Velkost’ uc¢inku (Effect size) nameraného javu

KLC Beh KLS BP LC LS

- 0.69 -0.6 -0.47 - 0.39 -0.21 LS

-0.72 - 0.61 -0.42 -0.27 0.21 LC

-0.74 - 0.56 -0.24 0.27 0.39 BP

-0.71 -0.46 0.24 0.42 0.47 KLS

-0.32 0.46 0.56 0.61 0.6 Beh
0.32 0.71 0.74 0.72 0.69 KLC

Legenda: KL C - Kolieskové¢ lyze klasické, KL S - Kolieskové lyze korculiarske, BP -
Beh s palicami, LC - Lyze klasické, LS - Lyze korculiarske.
Tabulka 6 Porovnanie miery rozdielu priemernych hodnét laktatov (Cohenovo d)

KLC Beh KLS BP LC LS

-1.9 -1.53 - 1.09 - 0.85 -0.43 LS

-2.11 -1.54 -0.92 - 0.56 0.43 LC

-2.2 -1.37 -0.5 0.56 0.85 BP

-1.97 - 1.05 0.5 0.92 1,09 KLS

- 0.68 1.05 1.37 1.54 1.53 Beh
0.68 1.97 2.2 2.11 1.9 KLC

Legenda: KL C - Kolieskové lyze klasické, KL S - Kolieskové lyze korculiarske, BP -
Beh s palicami, LC - Lyze klasické, LS - Lyze korculiarske.
Vo vyskume sme zaznamenali Statisticky vecne vyznamné rozdiely. Pri

porovani dvoch extrémnych pripadov sme zaznamenali hodnotu Cohenovho d =1.9 (r =

0.69), teda sme zaznamenali vel’ky efekt v rozdieloch vyslednych hodnét.
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Tréningovy prostriedok
Obr. 1 Obrazkové porovnanie laktdtovej odozvy tréningovych prostriedkov, s
konkrétnymi hodnotami laktatov v krvi
Legenda: KL klas. — Kolieskové lyze klasick¢, KL koré. — Kolieskové lyze
korc¢ulovanie, Beh s pal. — Beh s palicami, L klas. — Lyze klasické, L kor¢. — Lyze
kor¢ul'ovanie
Uvedeny obrazok ma za tlohu lepSie interpretovat’ vysledky a zmysel ndsho vyskumu.
Vzniknuta hierarchia hodndt laktatovej odozvy nam takto dava komplexny obrazok o
metabolickom dopade jednotlivych tréningovych prostriedkov na organizmus.
Moézeme si tu vSimnut' vel’ky priemerny rozdiel laktitovej odozvy medzi behom na
klasickych kolieskovych lyziach a behom na lyziach korculiarskym spdsobom (3
mmol.l™"), ¢i z tohto pohl'adu vyznamné postavenie behu s palicami, ktory sa dostal
svojim metabolickym dopadom na organizmus pred oba spdsoby behu na kolieskovych

lyziach.

ZAVER

Nas§ vyskum preukazal, ze aj naprieck podobnej pohybovej Struktare jednotlivych
tréningovych prostriedkov behu na lyZziach, vysledné hodnoty laktitovej odozvy su
rozne. Metabolickd odozva testovanych prostriedkov ndm vytvorila hierarchiu hodnét, z
ktorej sa nasledne mozeme odrazit k efektivnejSiemu vyuzivaniu uvedenych
prostriedkov v praxi.
Vyzdvihujeme nizke hodnoty laktitovej odozvy pri behu klasickym spoésobom na
kolieskovych lyziach a laktitovi odozvu behu s palicami, ktory sa dostal pred oba
sposoby behu na kolieskovych lyziach.
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Odportcame sa preto v tréningovej praxi zamerat' na primarne vyuzivanie samotnych
lyZi, nésledne volit €o najndrocnejSi mozny profil trate pre kolieskové lyze a

uprednostiiovat’ beh s palicami, pred atletickym behom.
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COMPARISON OF THE CROSS COUNTRY SKIING TRAINING TOOLS IN
THE TERMS OF LACTATE RESPONSE

David BRUNN

Department of Physical education and Sports, Faculty of Art, Matej Bel University in

Banska Bystrica

ABSTRACT

In todays highest level, or professional cross-country skiing, it is still paying more
attention to specific training tools. Therefore the aim of our research was to compare
lactate response between running, running with poles, roller skiing and cross-country
skiing in both techniques. Secondary we wanted to find out the difference between
metabolic response of selected training tools and subsequently increase the effectivity of
cross-country skiing training process. We predicted, that running on roller skis, will have
lower lactate response, than running on skis. Our research was carried out into three
testing blocks, where we compared specific couples of cross-country skiing training
tools. Our testing machine was LACTATE PLUS analyzer, from company Nova
Biomedical. We overall took 56 blood samples, from 6 probands. Even though the
highest lactate response rates we measured in skating skiing technique (in average 9.9
mmol.I™"), interesting finding is so low lactate response of classic roller skiing technique
(in average 6.9 mmol.I"™"). This comparison also showed significant differences in effect
size values, where Cohen d = 1.9 (r = 0.69), so we registered big effect in final rates
difference. In cross-country skiing training process we recommend to primary train on
skis, subsequently to choose the most demanding track profile as possible, for roller skis
and prefer running with poles, before running.

Key words: cross country skiing, lactate, training tools
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VNUTORNA ODOZVA ORGANIZMU NA TRENINGOVE A SUTAZNE
ZATAZENIE V KATA ZIEN

Peter BARINEC

Katedra atletiky, Fakulta telesnej vychovy a Sportu,
Univerzita Komenského v Bratislave

Supervisor: DuSana Cierna

ABSTRAKT

Meranie laktatu v krvi patri medzi zauzivané praktiky nepriameho posudzovania
intenzity zatazenia, miery regeneracie a druhu prevazujiceho energetického metabolizmu.
V naSom vyskume sme sa zaoberali vnutornou odozvou organizmu na tréningové
asitazné zatazenie troch reprezentantiek Slovenskej republiky v kata (17,3+0,6 roka,
161,7£7,4 cm, 55,7+1,2 kg). Pretekéarky absolvovali v modelovanom tréningu a v sut'azi 5
kol. Merali sme krvny laktat po kazdom kole, vzdy v 4. minute od ukoncenia suborného
cviCenia kata. Hodnoty srdcovej frekvencie sme merali zariadenim Polar H7 v spolupraci
s aplikdciou Polar Beat, hodnoty krvného laktitu sme merali pomocou zariadenia
Accutrend od firmy Accusport. Wilcoxonov T-test preukazal, ze maximalna srdcova
frekvencia v sutazi (190£3,6) je vyssia (T=p<0,01) ako v tréningu (178+9,4). Anova podla
Friedmana nepreukdzala, Ze priemerna srdcova frekvencia sa signifikantne zvySuje s
postupujucim kolom sutaze (p=0,5). Krvny laktat v jednotlivych kata nie je signifikantne
vyssi (p=0,39) na tréningu (5,2+1,8) ako na satazi (5,742,2). Krvny laktat sa s
postupujiicim kolom v tréningu a v sitazi signifikantne nezvySuje (p=0,294). Kata je
kontinualne zatazenie (x=2:17+0:37), kde sa striedaju rychle a pomalé techniky, ktoré
robia toto zat'azenie intermitentnym. Intenzita zat'azenia a prevazujuce spdsoby uhrady
energie v kata ovplyviuji dizka cviGeného kata, pomer rychlych a pomalych technik,
bojové nasadenie, vOlové TUsilie sUperov, kvalita siperov a vyznamnost sutaze.
Odporti¢ame pravidelné monitorovanie intenzity zat'azenia pocas tréningov ato najma
v etape vrcholovej Sportovej pripravy anavySovat funkéné rezervy organizmu
v intezifika¢nom a transformacnom obdobi intermitentnym zat'azenim (budovat’ laktatova
odolnost).

KTPucové slova: karate, kata, srdcova frekvencia, laktat

1 UVoD

Meranie laktatu (LA) v krvi patri medzi zauzivané praktiky nepriameho posudzovania
intenzity zatazenia, miery regeneracie a druhu prevazujiceho energetického metabolizmu.
Energetické krytie pre kratkodobé maximalne vykony, ktoré sa vyskytuju v karate (uder,

kop) zabezpecCuje anaerdbny alaktatovy systém. Tato pohybova Cinnost’ je vSak obmedzena
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zdrojmi ATP a CP (Zemkova 2006). Ucast’ aerobneho energetického krytia rastie podla
autorov so zvysujucou sa diZkou trvania kata, takZe ho autori povazuju za hlavny zdroj
energie vhodny na reguléciu energie. Ugast’ anaerébneho glykolytického systému autori
povazuju za mald. Autori povazuju za zaujimavé, ze kata zavisla od Stylu, spdsobu
techniky a diZky trvania kata, ako aj od urovne karatistov (Chaabéne et. al. 2015).

Longova (2009) vo svojej praci analyzovala a porovnavala intraindividudlne zmeny
parametrov srdcovej frekvencie (SF) a koncentracii krvného LA pocas tréningového a
stitazného zatazenia v dlhodobej Sportovej priprave u karatistky v kata Zzien. Vo vyskume
dosiahla vyssie priemerné hodnoty SF v sutazi v komparacii s tréningovymi cvi¢eniami
kata, namerané maximalne hodnoty SF vSak boli porovnatelné. Autorka potvrdzuje, ze
vysoké hodnoty SF je mozné dosiahnut' tiez Specifickym zataZenim vyuzivajucim
prostriedky karate. Autorka dosiahla vysSie hodnoty koncentracie krvného LA v tréningu
ako v sutazi. V tréningu tieto hodnoty predstavovali 5- 12 mmol.I"! pri pecifickom a pri
nespecifickom zatazeni aj nad 16 mmol.I"". V sutazi boli namerané hodnoty 6- 7 mmol.I"\.

Podobnou problematikou sa vo svojej praci zaoberala HruSecka (2008). Cielom jej
prace bolo ziskat' informécie o parametroch fyziologického zatazenia v kata. Tieto
parametre posudzovala podl'a nepriamych ukazovatel'ov intenzity zat'azenia- hladiny
krvného LA a SF. Tento vyskum bol vykonavany na troch reprezentantkach SR v kata.
V tréningu, kde autorka vykonavala celkovo 5x kata s 24- hodinovymi prestavkami medzi
jednotlivymi kata, bola probandkdm zaznamenavana SF. Priemerné hodnoty SF boli 155
uderov za minttu, priemernd maximalna SF probandiek bola 173 uderov za minttu.
Hladina krvného LA bola 4,44 mmol.l"".

Podobne ako HruSecka (2008), aj Massuca et al. (2014) skiimali vnitorni odozvu
na zatazenie v kata Goju-Ryu len v tréningu. Cielom ich vyskumu bolo zistit' Groven
zatazenia v tréningu kata Goju-Ryu. Autori merali SF, hladinu krvného LA a hodnotenie
intenzity ndmahy Borgovou skéalou. Vyskum bol vykonavany na 6 muzoch- karatistoch a
ich 36 vykonoch. Namerané priemerné hodnoty SF dosiahli Groven 149+12 uderov za
minitu priemernd hodnota krvného LA bola 5,2+3,0 mmol.I™.

Kazdy z tychto vyskumov je niecim Specificky, neodraza vsak aktudlne sutazné
podmienky, kde pretekari absolvuji 5 az 7 sutaznych koél, priCom sutazia s technicky
naro¢nejSimi kata, hlavne zo Stylu Shito Ryu, ktoré uvadzani autori neskimaji. Aby sme
mohli dosiahnut maximalny Sportovy vykon v sitazi, musime poznat fyziologicky
a somaticky profil vrcholovych karatistick, uskutocnovat’ ¢asové analyzy zapasov kata,

sledovat’ objem a intenzitu zat'azenia s ciel'om urcit’ rozhodujtici metabolicky profil.
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2 CIEL, HYPOTEZY A ULOHY PRACE

2.1 Ciel’ prace

Rozsirit’ poznatky o reakcii organizmu na tréningové a sit'azné zat'azenie v slovenskom

narodnom kata time Zien.

2.2 Hypotézy prace

H1: Predpokladame, ze dosiahnuté hodnoty priemernej a maximalnej srdcovej frekvencie
budu vyssie v sutazi ako hodnoty dosiahnuté v tréningu.

H2: Predpokladame, Ze hodnoty priemernej a maximalnej srdcovej frekvencie sa budu
zvySovat’ s pribudajucimi kolami sut’aze.

H3: Predpokladame, ze dosiahnuté hodnoty krvného laktatu buda vysSie v tréningu ako
hodnoty dosiahnuté v sut’azi.

H4: Predpokladame, Ze hodnoty krvného laktatu sa buda zvySovat’ s pribudajucimi kolami

sutaze.
2.3 Ulohy prace

Ul: Sledovat' a ziskat' hodnoty srdcovej frekvencie a hodnoty krvného laktatu pocas
simulovanej tréningovej sut'aze kata.

U2: Sledovat a ziskat hodnoty srdcovej frekvencie a hodnoty krvného laktatu pocas
sttaze kata.

U3: Porovnat’ zozbierané udaje o srdcovej frekvencii a hladine krvného laktatu v tréningu
a sutazi kata.

U4: Vyvodit' zavery a odporGi¢ania pre tréningovi prax.

3 METODIKA PRACE
Charakteristika vyskumného stuboru

Sledovany subor tvorili tri reprezentantky SR v karate v discipline kata: E. B., N.
M. a L.B. Vsetky tri probandky st ¢lenkami klubu Sportova kola karate Prievidza a
Slovenskej narodnej reprezentécie juniorov a seniorov. VSetky probandky reprezentuji SR
v sutaziach kata jednotlivkyn ako aj v discipline kata druzstvo. Priemerny kalendarny vek
probandiek bol 17,3+0,6 roka. Priemerny Sportovy vek bol 7+2,6 roka. Probandky boli

drzitel’kami technickych stupiiov 1. dan, 2. a 3. kyu. Empirické udaje sme ziskavali na
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tréningoch 20.2., 5.3., 12.3., 26.3.,na medzinarodnej sutazi Velka Cena Slovenska
27.2.2016 a na Majstrovstvach Slovenskej republiky 2.4.2016.
Priebeh vyskumu

Potrebné¢ udaje sme ziskavali meranim parametrov vnuitorného zat'azenia.
Maximalnu a priemerntt SF sme merali za pomoci hrudného pasu POLAR H7 Bluetooth
Smart Heart Rate Sensor, v spolupraci s aplikaciou Polar Beat, ktord poskytoval okamzité
informacie o SF. Vramci naSho vyskumu nebolo mozné pouzit klasicky Sporttester,
pretoze pravidla karate nedovol'uji nosit’ hodinky pocas stt'aze.

Na analyzu trovne hladiny krvného LA sme pouzili pristroj Accutrend od firmy
Accusport. Vzorky boli odobraté s ¢asovym odstupom 4 mintty po kazdom odcvicenom
kata, kedy sme zist'ovali uroven hladiny LA v krvi po jednotlivych kolach.

Metodika spracovania a vyhodnocovania vysledkov

Na spracovanie a vyhodnotenie udajov sme pouzili zdkladné matematicko-
Statistické metdody: maximdlna hodnota, minimalna hodnota, aritmeticky priemer,
smerodajnd odchylka, variatné rozpidtie. Na zistovane rozdielov medzi sUtazou
a tréningom sme pouzili Wilcoxonov neparametricky T-test. Na posudzovanie dynamiky
SF a LA Anovu podla Friedmana. Na vyhodnotenie ziskanych udajov sme pouzili logické

postupy: komparacia, analyza, syntéza, indukcia a dedukcia.

4 VYSLEDKY A DISKUSIA

Probandky odcvicili v modelovanom tréningu 5 kol kata, s intervalom odpocinku
10 minut. Rovnakl naslednost’ kata sme sa snazili dodrzat’ aj na sitazi. Na sitaziach sa
nam podarilo zaznamenat’ 4 alebo 5 sutaznych kol, pricom na jednej stitazi sa probandky
stretli vo findle. Interval odpocinku v sit'azi sa postupne skracoval (t1=50, t2=25, t3=15,
t4=20 min). Odcvi¢ené kata malo réznu dizku trvania atechnicki naro¢nost (pocet

rychlych a pomalych technik) (Tab.1).
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Tab. 1 Prehl'ad diZky trvania cvidenych kata a poéet rychlych a pomalych technik

Kata E.B. N.M. L.B. pocet X [min]
rychlych/
TJ S TJ S. TJ TJ pomalych
technik
Paiku 1:53 1:42 2:07 1:47 1:56 1:45 45/11 1:52
Gojushi Ho | 2:17 2:16 XXX 2:23 2:34 XXX 46/20 2:23
Nipaipo 1:53 1:43 2:11 XXX 1:55 XXX 41/14 1:56
Ch-K 2:40 2:13 XXX XXX XXX XXX 65/12 2:27
Suparinpei 3:12 XXX 3:22 3:25 3:18 3:45 43/34 3:24
Heiku XXX 1:28 2:07 1:44 1:40 XXX 35/8 1:45

Pri porovnani priemernych hodndt maximalnej SF sme zistili, ze hodnoty

maximalnej SF st vysSSie vsutazi ako v tréningu. NajvysSiu priemernd hodnotu

maximalnej SF dosiahli probandky v kata Suparinpei v sut’azi, kde bola tato hodnota 195

T v v

v tréningu, kde tato hodnota predstavovala 170 uderov za minttu. Treba poznamenat, Ze

tieto hodnoty vyrazne ovplyvnila psychicka zlozka Sportového vykonu, ked’ na stt'azi boli

uz pociatocné hodnoty pred jednotlivymi kata vysSie ako v tréningu.

205
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190
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17
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HRmax [BPM]
U O Uu1 O
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B Tréning

Sutaz

i

Gojushi Ho

Paiku
170
186

180
194

Nipaipo

183
190

Ch-K

182
191

Suparinpei

Heiku

178
187

Obr. 1 Porovnanie priemernych hodn6t maximalnej srdcovej frekvencie v ramci

jednotlivych kata
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Obrazok 2 néam ukazuje postupné zvySovanie priemernych hodnot SF
s pribudajiicim kolom sutaZe. Nami namerané vysledky poukazuju, Ze hodnoty SF su
vysSie v sutazi ako v tréningu. SF bola vysSia uz na zaciatku cviceného kata, za ¢im moze
stat’ vyznamnost’ sut'aze alebo kvalita stipera. Na zaciatku zat'azenia v tréningu dosahovali
priemerné hodnoty SF hodnoty 149 tderov za minttu, zatial’ ¢o po piatom kole dosahovali
tieto hodnoty v tréningu 159 uderov za minttu. V stit’azi boli tieto priemerné hodnoty po

prvom kole 169 uderov za minttu a po 5. kole 180 tiderov za minutu.

195
185 -
175 T : I E .
HRavg [BPM] 165 I/L T T I
155
145
135
1. kolo 2. kolo 3. kolo 4. kolo 5. kolo
—Tréning 149 158 162 162 159
Sutaz 169 178 176 181 180

Obr. 2 Priebeh priemernych hodnot srdcovej frekvencie s pribudajicim kolom v tréningu a
sut'azi

Z obrazku ¢.3 je zrejmé, ze priemerné hodnoty krvného LA v ramci jednotlivych
cvienych kata su vysSie na sutazi ako na tréningu, okrem kata Paiku a Heiku. Statisticku
vyznamnost’ sme nezaznamenali. VysSie hodnoty na stt’'azi dosiahla probandka E.B. v kata
Chatanyara- Kushanku a Gojushiho na sit'azi ako na tréningu. Tato probandka vSak
zacvi€ila na sut'azi kata rychlejSie o 34 s, ¢im znizila intervaly odpocinku. Tym zvySila
intenzitu zatazenia a produkciu LA. Nezistili sme Statisticky vyznamné rozdiely ako
podobné prace (Stefanovsky et al. 2014). Tie poukazovali na signifikantne vyssie hladiny
krvného LA v sttazi (p<0,05).
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14,0

12,0
10,0
8,0
LA [mmol.I-1] 6,0
4,0
2,0
0,0
Paiku Gojushi Nipaipo Suparinpe Heiku
Ho i
B Tréning 5,2 5,2 4,7 6,4 4,5 6,0
Sutaz 4,2 6,2 5,1 10,4 6,0 5,1

Obr. 3 Priemerné hodnoty krvného laktatu v ramci jednotlivych kata

Dynamika LA v tréningu a sit'azi sa postupne v tréningu aj v sutazi zvysuje (obr.
4), okrem 4. kola v tréningu a 3. kola v sutazi, kedy vSak probandky cvicili menej narocné
a dynamické kata. Na zaciatku zatazenia v tréningu dosahovali priemerné hodnoty
krvného LA hodnoty 5,2 mmol.lI"!, zatial o po piatom kole dosahovali tieto hodnoty
v tréningu 6,4 mmol.I"'. V sutazi boli tieto priemerné hodnoty po prvom kole 4,3 mmol.1"!

apo 5. kole 9,0 mmol.I"!. Nezistili sme viak $tatisticky vyznamny rozdiel a hypotéza sa

nepotvrdila.
16,0
14,0
12,0 [
10,0
LA [mmol.l-1] 8,0 T L
6,0 T T jA T/I
4,0 T = L i
2,0
0,0
1. kolo 2. kolo 3. kolo 4. kolo 5. kolo
=—Tréning 5,2 4,7 5,3 4,3 6,4
Sutaz 4,3 5,3 5,2 6,8 9,0

Obr. 4 Priebeh priemernych hodndt krvného laktatu s pribudajiucimi kolami v tréningu a
sut'azi

Nase probandky dosiahli vy$$iu hladinu krvného LA na tréningu (5,2+1,8 mmol.1")
ana satazi (5,7+2,8 mmol.I') ako probandi v podobnych vyskumoch (Bussweiler,
Hartmann 2012 (4,6£1 mmol.I'"), Inamura et al. 2002 (1,4+0,4 mmol.I"!), Zehr, Sale 1993

(1,43+£0,29 mmol.I""). Tieto vyskumy vSak nezaznamenavali krvny LA na elitnych
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Sportovcoch, ¢i v sutazi. Narozdiel od Ariazzu (2009), ktory zaznamenaval krvny LA
pocas Majstrovstiev sveta v karate (8,79; Vr=3,8 mmol.I'").

Na zaklade naSich vysledkov mozeme potvrdit’ tvrdenie Bielika (2014), ktory tvrdi,
ze vysSia produkcia LA nie je len dominantou cyklickych Sportov maximalneho
anaerdbneho charakteru, ale aj vo vac¢Sine Sportov so zvySenou technickou naro¢nostou.
Taktiez sthlasime s Pulkkinenom (2001), ktory tvrdi, Ze zdpas v dZzude, ktoré je rovnako
ako karate upolovy Sport, mé intermitentny charakter.

Nase vysledky taktiez potvrdzuji tvrdenia Bielika (2014), Ze pri preruSovanom
type zatazenia je okrem intenzity a diZky trvania zataZenia dolezitd aj di’ka trvania
intervalov odpocinku a taktiez, ze schopnost’ vyprodukovat’ viac LA pri opakovanom
zat'azeni nemusi znamenat’ dosiahnutie vy$sej obnovy mechanického vykonu.

Bielik (2014) uvadza, ze autori sa opieraju o individudlny anaerébny prah (IANP).
S tymto tvrdenim sa stotoznujeme aj my, kedze naSe probandky mali taktiez réznu

dynamiku hodn6t krvného LA.

ZAVER

Statisticky vyznamne sme potvrdili len hypotézu ¢&islo jeden, pri ostatnych je
vidiet’ urcitd tendencia, no nepodarilo sa nam preukazat® Statisticky vyznamné rozdiely.
Pomocou Wilcoxonovho T-testu sme zistili, Ze maximalna a priemernd srdcova frekvencia
je vyssia na sut'azi ako na tréningu (T=p<0,01). Priemerna srdcové frekvencia sa vSak s
postupujucim kolom sut'aze (p=0,5) signifikantne nezvysuje.

Hodnoty krvného laktatu nie su v jednotlivych kata vysSie v tréningu ako na sutazi
(p=0,39). Tieto hodnoty sa s postupujucim kolom sutaze signifikantne nezvySuju
(p=0,294).

Na§s vyskum potvrdil, ze kata je kontinudlne zatazenie (Xx=2:17+0:37)
intermitentného charakteru, pretoze sa v iom striedaju rychle a pomalé techniky. Intenzita
zatazenia a prevazujiice sposoby tihrady energie v kata ovplyviuji dizka cvideného kata,
pomer rychlych a pomalych technik, bojové nasadenie, volové usilie superov, kvalita
superov a vyznamnost’ sutaze. Odporucame pravidelné monitorovanie intenzity zatazenia
pocas tréningov ato najmid v etape vrcholovej Sportovej pripravy ana stimulaciu
energetickych rezerv organizmu v intezifikaénom a transformaénom obdobi zaradit’
neSpecifické prostriedky intermitentného charakteru. Taktiez odporuc¢ame budovat
aerébnu vytrvalost’ cez Specialny obsah a tym vytvarat’ priestor na intenzifikaciu zat'azenia

bez zniZenia technického prevedenia.
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PHYSIOLOGICAL RESPONSES OF TRAINING AND COMPETITION LOAD
IN KATA FEMALE
Peter BARINEC
Department of Track and Field, Faculty of Physical Education and Sport,
Comenius University in Bratislava

Supervisor: Dusana Cierna

ABSTRACT

Blood lactate measurement is one of the most frequently used procedures of
indirect load intensity evaluation, regeneration level and prevailing energy metabolism.
Our research focused on the physiological response to training and competition load of
three Slovak kata female national team members (17.3+£0.6 years old, 161.7£7.4 cm,
55.7+1.2 kg). Competitors participated in model training and 5 competitive kata rounds.
Blood lactate was measured after each round in the 4th minute of recovery. Heart rate
values were measured by Polar H7 device connected to Polar Beat application, blood
lactate values were measured by Accutrend device made by Accusport. Wilcoxon T-test
proved that maximum heart rate is higher in competition (190£3.6, T=p<0,01) compared to
training (178+9,4). Friedman Anova did not prove significant mean heart rate increase
with progressing competition rounds (p=0.5). Blood lactate level in individual katas is
higher (p=0.39) in competion (5,742,2) compared to training (5,2+1,8). Blood lactate does
not increase significantly with progressing rounds in competition and in training (p=0,294).
Kata load is considered to be continual (x=2:17+0:37), with quick and slow techniques
alternation, which makes this load intermittent. Load intensity and prevailing energy
metabolism in kata is influenced by kata length, quick to slow techniques ratio, fighting
determination, volition effort of competitors, quality of competitors and competition
importance. We recommend regular intensity load monitoring during trainings, especially
in high-performance training and increasing functional reserves of the organism in
intensification and transformation period by means of intermittent load (building lactate
resistance).

Key words: karate, kata, heart rate, lactate
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SVALOVY VYKON PRI ROTACNOM POHYBE TRUPU ZAPASNIKOV
A THAJSKYCH BOXEROV

Peter Obzera

Katedra kinantropoldgie, Fakulta telesnej vychovy a Sportu,

Univerzita Komenského v Bratislave

Skolitel: Erika Zemkova

ABSTRAKT

Cielom prace bolo porovnat maximdalny a priemerny vykon prirotaciach trupu
s roznymi hmotnostami ¢inky u zdpasnikov (n=3) a thajskych boxerov (n=4). Probandi
vykonali diagnosticku sériu pozostavajucu z dvoch rotacii trupu na 'ava a dvoch na prava
stranu v stoji s ¢inkou na ramenéch réznej hmotnosti (6 kg, 10 kg, 12 kg, 16 kg, 20 kg,
resp. 22 kg). Parametre vykonu pri rotaciach trupu boli zaznamendvané pomocou pristroja
Fitro Torso Dyne. Vysledky ukazali, Ze maximalny vykon bol vyznamne vac¢si u thajskych
boxerov ako u zapasnikov len so 6 kg ¢inkou (29,43 %, p < 0,01). Maximalny vykon bol
vyznamne vy$$i u zapasnikov ako u thajskych boxerov s hmotnostami 10 kg (7,68 %, p <
0,01), 12 kg (4,38 %, p<0,05), 16 kg (7,50 %, p<0,01), 20 kg (8,82 %, p<0,01) a 22 kg (7,96 %,
p<0,01).

KPucové slova: Svaly trupu, rotacia, maximalny vykon

1 Uvod
Posudzovanie sily svalov trupu

Diagnostika sily svalov trupu ma vyznamnu ulohu v Sporte, no na Slovensku sa
danou problematikou zaoberalo doposial’ len vel'mi mélo autorov. Na posudzovania sily
svalov trupu sa vyuzivaju motorické testy ako vydrz v podpore na laktoch, chrbtova
dynamometria a mftvy tah. Pre Sportovu prax maju tieto testy mensi vyznam, pretoze
vacsinou nezodpovedajll zat'azeniu v danej Sportovej discipline. ,,Moznostou merania sily
svalov voblasti trupu si zariadenia od firmy Cybex aBiodex, ktoré pracuju
v izokinetickom rezime. Pristroj zaznamenava vykon pri rotacii, flexii a extenzii trupu pri
rozdielnych rychlostiach od 30°.s-1 do 120°.s-1 “(Clayton et al., 2011).
Charakteristika zapasenia

,Zapasnicka aktivita na Zzinienke je spojend sroznymi cinnostami a stalym
striedanim svalového napétia. Zapasnik musi vyvinat’ vel'ké svalové usilie, aby zabezpecil

momentalne prebiehajuci stretovy boj v zlozitych dynamickych situaciach — zabery supera,
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uchopy, vychylovania, naruSenia stability, drzanie supera v kritickych polohéch,
dotlacanie na lopatky, unikanie z nebezpecnej polohy a pod. Okrem toho musi zapasnik
vykonavat’ technické ¢innosti uto¢né, obranné i so zdvihanim stpera (prehod do zéklonu),
o vyzaduje od ttoénika silu okolo 200 kg (Durech, 2003). ,,Upolové aktivity vyzaduju
od zépasnikov pomerne vela svalového usilia. Toto usilie aktér vynakladd vo velmi
kratkych Casovych usekoch. Zapasnik sa snazi prejavit ¢o najvacsiu silu v maximalne
kratkom ¢asovom useku“ (Durech, 2003). ,.Sila je hlavna stcast’ vykonu a preto treba
zmieSat’ rozvoj maximalnej a rychlej sily s rozvojom silovej vytrvalosti. Toto je priorita
pre uspech zapasnika“ (Pey, 2008).
Charakteristika thajského boxu

,»Thajsky box vo svojich technikdch vyuZziva rozmanitost’ iderov a obréan, krytov
pazami, celym telom vratane noh. Ide o tidery pazami v rukaviciach. Udery laktami, idery
hlavou a o kopy na celé stuperove telo* (Drech a kol.1993 ).
Vykon v thajskom boxe ma multifaktoridlny charakter. Hlavnou tlohou je prekonat’ odpor
stipera fyzickou, technickou i taktickou prevahou. Je potrebné disponovat’ vel'kym poctom
pohybovych zrucnosti. ,,Narocnd je aj reguldcia pohybovej ¢innosti spolu s udrzanim jej
vysokej kvality po dlhSiu dobu. Zatazenie obehového a dychacieho systému je znacne
rozlicné, od nizkeho az po relativne maximalne. V priebehu aerdbnej prace prevlada

stredné zat'azenie a v priebehu anaerdbnej prevlada vysoké zat'azenie.” (Reguli, 2013)
2 CIEL, HYPOTEZY, ULOHY
2.1 Ciel

Porovnat’ maximalny a priemerny vykon pri rotaciach trupu s roznymi hmotnost'ami ¢inky

u zapasnikov a thajskych boxerov.
2.2 Ulohy

1. Uskuto¢nit’ vyber skupiny zapasnikov a thajskych boxerov.

2. Vykonat’ merania a porovnat’ maximalny vykon a priemerny vykon v akceleracnej
faze pohybu pocas rotacie trupu v stoji s ¢inkou na ramenach o hmotnosti 6 kg, 10
kg, 12 kg, 16kg, 20 kg, 22 kg a 26 kg u thajskych boxerov a zapasnikov.

3. Interpretovat’ ziskané vysledky, formulovat’ zavery a uviest’ odporucania pre prax.
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2.3 Hypotézy

H1: Maximalny vykon pocas rotacie trupu s20 kg cinkou bude vyznamne vySssi
u zapasnikov ako u thajskych boxerov.

H2: Priemerny vykon v akceleracnej faze rotaéné¢ho pohybu trupu s 20 kg ¢inkou bude
vyznamne vyss§i u zapasnikov ako u thajskych boxerov.

H3: Maximalny vykon pocas roticie trupu so 6 kg Cinkou bude vyznamne vyssi u
thajskych boxerov ako u zapasnikov.

H4: Priemerny vykon v akceleracnej faze rotaéné¢ho pohybu trupu so 6 kg ¢inkou bude

vyznamne vys$i u thajskych boxerov ako u zapasnikov.

3 METODIKA PRACE

Stanovenie vyskumnej situacie

Moja praca predstavuje Ex post facto vyskum. Meral som dve skupiny Sportovcov. Prva
vyskumnu skupinu tvoril vyber zapasnikov (Vz = 3) a druhti vyber thajskych boxerov (Vt
= 4). Porovnaval som hodnoty maximalneho vykonu a priemerného vykonu v akceleracnej
a celej faze rotacie trupu v stoji s ¢inkou na ramenach o hmotnosti 6 kg, 10 kg, 12 kg,

16kg, 20 kg a 22 kg v stave (S1, S2, S3... S12) merané v Case t0.

Schému vyskumnej situacie mézZeme znazornit’:
Vz (S1-S12) t0< — > Vt (S1 - S12) t0
Vz-  zapasnici, n = 3 probandi.

Vt—  thajski boxeri, n = 4 probandov.

S1 - maximalny vykon pocas rotacie trupu so 6 kg ¢inkou na ramenach.

S2 —  maximalny vykon pocas rotacie trupu s10 kg ¢inkou na ramenéch.

S3 — maximalny vykon pocas rotécie trupu s 12 kg ¢inkou na ramenach.

S4 — maximalny vykon pocas rotécie trupu so 16 kg ¢inkou na ramenach.

S5 -  maximalny vykon pocas rotéacie trupu s 20 kg ¢inkou na ramenach.

S6 — maximalny vykon pocas rotacie trupu s 22 kg ¢inkou na ramendach.

S7— priemerny vykon v akceleracnej faze rotacného pohybu trupu so 6 kg ¢inkou.
S8 — priemerny vykon v akcelera¢nej faze rota¢ného pohybu trupu s10 kg ¢inkou.
S9 —  priemerny vykon v akceleracnej faze rotacného pohybu trupu s12 kg ¢inkou.

S10 — priemerny vykon v akceleracnej faze rotacného pohybu trupu so 16 kg €inkou.
S11 — priemerny vykon v akceleracnej faze rotacného pohybu trupu s 20 kg ¢inkou.

S12 — priemerny vykon v akceleracnej faze rotacného pohybu trupu s 22 kg ¢inkou.
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Charakteristika stuboru

Vyber bol tvoreny skupinou zapasnikov a skupinou thajskych boxerov. Boli
vybrani cielene z ddvodu dostupnosti tychto Sportovcov. Vsetci testovani Sportovei aktivne
sttazili na vrcholovej alebo vykonnostnej urovni v seniorskej vekovej kategorii. Skupinu
thajskych boxerov tvorili 4 muzi vo veku 27,2 + 2,8 rokov, telesnej vysky 178,5 £ 11,2 cm
a telesnej hmotnosti 76 + 8,1kg. Skupinu zapasnikov tvorili 3 muZzi vo veku 25,6 + 3,8

rokov, telesnej vysky 175,2 + 8 cm a telesnej hmotnosti 78,2 + 6,4 kg.

Organiz4cia vyskumu vyskumu

Meranie a zhromazd’ovanie tdajov prebehlo v priestoroch Néarodného tenisového
centra v Bratislave. Jednotlivé merania prebiehali vzdy za rovnakych podmienok s
pouzitim rovnakych diagnostickych zariadeni. Pri merani neboli probandom podavané
informdcie o ich dosiahnutych vykonoch aby nedoslo k ovplyvneniu vysledkov. Probandi
pred meranim podstipili dokladné rozohriatie a rozcvicenie aby mohli podat’ maximalny
vykon a minimalizovali moznost’ zranenia. Po kratkom inStruovani o priebehu merania a
nazornej ukazke vykonali dva cviéné pokusy. Vychodiskova pozicia na testovanie bola stoj
s nohami mierne rozkroémo a s Cinkou na ramendch ako pri drepe. Na cinke bolo
pripevnené zariadenie FiTRO Torso Dyne, ktoré prostrednictvom USB kabla prenasalo
udaje priamo do pocitaca s nainstalovanym softvérom Torso Dyne.

,Probandi vykonali naprah do jednej strany, po ktorom nasledoval rotaény pohyb
do opacnej strany maximdlnym usilim v akceleracnej faze. VSetci probandi vykonali
najprv dva pokusy do l'avej a dva do pravej strany s hmotnost’ami ¢inky 6 kg, 10 kg, 12 kg,
16 kg, 20 kg a 22 kg.* (Skovay, 2015)

Pocas celej doby naprahovej a akceleracnej fazy boli chodidla na mieste a celou
plochou v kontakte so zemou. V deceleracnej fdze bol zbezpecnostnych ddvodov
povoleny pohyb chodidiel. Meranie prebiehalo pradovou formou, o zaistilo rychly
priebeh a dostato¢nu dobu odpocinku. Probandi boli povzbudzovani, aby vykonali rotaciu

¢o najsilnejsie a ¢o najrychlejsie, a aby dosiahli Co najvyssie vykony.
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Obr. 1 - Ukazka merania vykonu svalov trupu v rotacii s ¢inkou na ramenach

Metddy ziskavania Udajov

Zaznamenaval som maximalny vykon a priemerny vykony rotacie trupu v stoji s ¢inkou na
ramenach s hmotnostami 6 kg, 10 kg, 12 kg, 16 kg, 20 kg a 22 kg a namerané udaje som
nasledne vyhodnotil. Meranie som vykonaval pomocou zariadeniaFiTRO Torso Dyne.
Zariadenie sluzi na vypocet sily a vykonu svalov trupu pri rotaénych pohyboch. Zariadenie
pozostava z meracej jednotky ktora zaznamenava parametre rotacného pohybu. Meracia
jednotka je pripevnend na stred Cinky a prostrednictvom USB kébla je prepojena
s pocitacom, ktory na zaklade ziskanych tdajov, tidajov o hmotnosti ¢inky a velkosti
rddiusu na zdklade fyzikdlnych =zdkonov vypocita udaje o rychlosti, priemernej
a maximalnej sile, rychlosti avykone v celej faze roticiea zvlast v akceleracnej

a deceleracnej faze rotacie trupu (http://www.fitronic.sk/en/index.php?action=sec&id=57).

Metddy spracovania a vyhodnocovania ziskanych Gdajov

Maximalny vykon a priemerny vykon v akceleracnej a celej faze rotacie trupu som zapisal
do vopred zostavenej tabul’ky. Ako hodnotiace kritéria som pouzil jeden z lepSich pokusov
rotacie na kazdu stranu. Vyuzil som postupy matematickej Statistiky aritmeticky priemer
a variaéné rozpitie. Statisticki vyznamnost porovnavanych parametrovu zapasnikov a
thajskych boxerov som zist'oval neparametrickym Mann-Whitneyovym U-testom. Ziskané
udaje som vyhodnotil na 5 % al% hladine Statistickej vyznamnosti. Vysledky
somspracovaldo  tabulieck a  grafov.  Néasledne som ich  analyzoval,

vyhodnocovala porovnaval s hypotézami, ktoré boli vopred stanovené.
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4 VYSLEDKY

V priemernom vykone v akceleracnej faze s hmotnost'ou ¢inky 6 kg mali vyznamne
vys$i vykon thajski boxeri ako zapasnici. S hmotnostami 10 kg, 12 kg, 20 kg a 22 kg mali
zapasnici vyznamne vysSie vykony ako thajski boxeri. Pri hmotnoti ¢inky 16 kg som

nezaznamenal Statisticky vyznamny rozdiel.

Hmotnost’ ¢inky 6 kg 10 kg 12 kg 16 kg 20 kg 22 kg

292,5 274 324,7 283.,5 254.,6 241,7
Thajski boxeri

+ 18,3 +21,5 +31,2 +26,3 +22,1 +173

_ 205,8 304 3553 287.8 275,7 253,8

Zapasnici

+16,9 +£18,8 +33,8 +30,1 +24 +18,6
Rozdiel 42,13% | 10,94% 9,42% 1,50% 8,29% 5,00%
Hladina vyznamnosti 1% 1% 5% 5% 5%

Tabul’ka 1 — priemerny vykon v akceleracnej faze

Priemerny vykon v akceleracnej faze (W)
380 W
360 W
340 W P
320W ~ N\
300 W AN
280 W S
260 W —

7/ ~i
240 W
220W /
200W P
6Ke 10Kg 12Kg 16Kg 20Kg 22 Kg
Thajski boxeri == Z3apasnici

Obr.2 - Priemerny vykon v akceleracnej faze

V maximalnom vykone v s hmotnostou ¢inky 6 kg mali vyznamne vy3si vykon
thajski boxeri ako zapasnici. S hmotnostami 10 kg, 12 kg, 16 kg, 20 kg a 22 kg mali

zéapasnici vyznamne vyssie vykony ako thajski boxeri.
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Tabulka 2 — maximalny vykon v akceleracnej faze

Hmotnost’ ¢inky 6 kg 10 kg 12 kg 16 kg 20 kg 22 kg
539,2 562,8 585,4 543,2 511,1 479,15
Thajski boxeri
+28,4 +39,6 +429 +35,6 +354 31,2
. 416,6 606 611 583.,9 556,2 5173
Zépasnici
+25,8 + 40,1 + 45,6 +37 +37,9 +36,5
Rozdiel 29,43% 7,68% 4,38% 7,50% 8,82% 7,96%
Hladina vyznamnosti 1% 1% 5% 1% 1% 5%
Maximalny vykon (W)
625 W

S25W / )
475W /
425W F

375W

6Kg 10Kg 12 Kg 16 Kg 20Kg 22Kg

e 7 Apasnici Thajski boxeri

Obr. 3 — Maximalny vykon

Pri rotécii trupu s 6 kg ¢inkou podali thajski boxeri signifikantne vys$si maximalny
vykon ako zapasnici (539,2 + 28,4 W, resp. 416,6 = 25,8 W, p<0,01). Taktiez pri
priemernom vykone v akceleracnej fadze podali thajski boxeri signifikantne vys$si vykon
ako zapasnici (292,5 £18,3 W, resp. 205,8 + 16,9 W, p<0,01). Thajski boxeri pri kopoch
a uderoch pocas zéapasu vyuzivaju rotacie trupu, ktoré maji viac rychlostny charakter.
Svaly trupu vyuzivaju hlavne na zrychl'ovanie vlastného tela a nie na prekonavanie odporu
supera. Naopak zapasnici vacSinou udrzuju kontakt so siperom a prekonavaju jeho odpor.
Pri vykonavani technik st svaly trupu zvdcSa zatazované vacSimi silami pri nizSich
rychlostiach. Z toho dévodu dosahovali zapasnici lepSie hodnoty maximalneho vykonu pri
hmotnostiach ¢inky 10 kg (606 + 40,1 W, resp. 606 = 40,1 W, p<0,01), 12 kg (611 + 45,6,
resp. 585,4 £ 42,9, p<0,05), 16 kg (583,9 + 37, resp. 543,2 + 35,6 W, p<0,01), 20 kg
(556,2 +37,9 W, resp. 511,1 £ 35,4, p<0,01) a 22 kg (517,3 + 36,5, resp. 479,15+ 31,2 W,
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p<0,05) a priemerného vykonu v akceleracnej faze pri hmotnostiach 10 kg (304 = 18,8 W,
resp. 274 + 21,5 W, p<0,01), 12 kg (355,3 £ 33,8 W, resp. 324,7 =+ 31,2 W, p<0,05), 20 kg
(275,7 £ 24 W, resp. 254,6 + 22,1 W, p<0,05) a 22 kg (253,8 + 18,6 W, resp. 241,7 £ 17,3
W, p<0,05). Podobnu pracu publikoval Skovay (2015) v ktorej taktiez porovnaval
vykonnostnych thajskych boxerov a zépasnikov. Taktiez preukazal vacsi vykon
u thajskych boxerov v rotaciach trupu s 6 kg ¢inkou a vacsi vykon v prospech zapasnikov

v rotaciach trupu s vy$§imi hmotnostami. To zvySuje reliabilitu pristroja Fitro Torso Dyne.

ZAVER

Porovnal som maximalny a priemerny vykon pri rotaciach trupu s roznymi hmotnostami

¢inky u zapasnikov (n=3) a thajskych boxerov (n=4).

Na zaklade ziskanych vysledkov mozeme formulovat’ nasledujuce zavery:

1. Maximdlny vykon v rotacii trupu s 20 kg ¢inkou na ramendch bol vyznamne vyssi u
zapasnikov ako u thajskych boxerov. Hypotéza 1 sa potvrdila.

2. Maximalny vykon v akcelera¢nej faze rotaéného pohybu trupu s 20 kg c¢inkou na
ramenach bol vyznamne vys$si u zapasnikov ako u thajskych boxerov. Hypotéza 2 sa
potvrdila.

3. Maximalny vykon pocas rotacie trupu so 6 kg ¢inkou na ramendch bol vyznamne vyssi
u thajskych boxerov ako u zapasnikov. Hypotéza 3 sa potvrdila.

4. Priemerny vykon v akceleracnej faze rotatného pohybu trupu so 6 kg cinkou na
ramenach bol vyznamne vyssi u thajskych boxerov ako u zapasnikov. Hypotéza 4 sa
potvrdila.

5. Maximalny vykon dosiahli zapasnici a thajski boxeri s hmotnost'ou ¢inky 12 kg.

6. Pri  diagnostikovani upolovych Sportov, kde ¢asto nedochddza k priamemu
prekonavaniu odporu supera tak ako v boxe, alebo v karate, odporaam vyuzivat
v diagnostickej sérii hmotnosti ¢inky do 16 kg.

7. Pri  diagnostikovani upolovych Sportov, pri ktorych pozostdva vykon hlavne
z akcelerovania vlastnych casti tela, odpora¢am pouzit’ FiTRO Torso Dyne pri merani
ukazovatel'ov priemerného a maximalneho zrychlenia s minimalnou hmotnostou tyce.

8. Vysledky poukazali na rozdiely v zatazeni a adaptacii v jednotlivych upolovych
Sportoch.

9. Prispel som k Standardizacii pristroja.
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10.  Dalsi vyskum by mohol sledovat’ u¢innost tréningového planu, zameraného na silu

svalov oblasti trupu.
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MUSCLE PERFORMANCE IN ROTATIONAL MOVEMENT OF THE TRUNK
IN WRESTLING AND THAI BOX

Department of Sport Kinatropology, Faculty of Physical Education and Sports,
Comenius University in Bratislava

Supervisor: Erika Zemkova

ABSTRACT

The aim of this study was to compare a peak power and an average power in a torso
rotation with different weights in case of wrestlers (n = 3) and thai boxers (n = 4). These
probands performed a diagnostic series which included two torso standing rotations into
left side and two torso standing rotations into right side with a weight on arms of different
weights (6 kg, 10 kg, 12 kg, 16 kg, 20 kg a 22 kg).Parameters of power were registered by
using the system FiTRO Torso Dyne. The results confirmed that hypothesis were right and
showed us that the peak power in torso rotations with weight of 6 kg would be much
higher in case of thai boxers and smaller in case of wrestlers (549,2 + 30,8 W, resp. 426,6
+ 21,8 W, p <0,01) and the peak power in torso rotations with weight of 20 kg would be
much higher in case of wrestlers and smaller in case of thai boxers(566,2 + 33,2 W, resp.
521,1£21,7 W, p<0,01).

Key words: trunk muscles, rotations, maximum power
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VPLYV KOMBINOVANEHO TRENINGU NA VYBRANE SILOVE PARAMETRE
SENIOROV

Michal KRALIK
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Skolitel Ilja Ciz

ABSTRAKT

Existuje niekol’ko stadii zaoberajucich sa vplyvmi systematickej pohybovej aktivity
seniorskej vekovej populécie, ktoré potvrdzuju pozitivne ucinky najmi silového tréningu
na uroven silovych schopnosti. Cielom naSej prace bolo skiimat’ vplyv 12-tyzdinového
kombinovaného silovo-vytrvalostného programu na zmeny urovne vybranych silovych
parametrov seniorskej vekovej populdcie. Hypotézami nasej prace bolo zistit, ¢i dojde ku
signifikantnym zmenam silového gradientu pri izometrickej extenzii v kolennom kibe,
maximélnej sily pri izometrickej extenzii a flexii v kolennom kibe. Metodou rozvoja bol
kombinovany silovo-vytrvalostny program, ktory sme aplikovali 3-krat do tyzdiia po dobu
12 tyzdiov. Vyskumnd situacia bola charakterizovana ako jednoskupinovy kvazi
experiment a vyskumny stibor tvorilo 13 probandov (10 zien a 3 muzi). Ich priemerny vek
bol 74 * 10 rokov. Nikto z probandov nebol tazko fyzicky pracujici, ani nevykonaval
naro¢né fyzické aktivity pocas trvania intervencie. Najvacsi néarast v silovom gradiente sme
zaznamenali v poslednom meranom useku diff 200 ms, v ktorom priemerné hodnoty
vstupnych merani boli 662,7 N a priemerné hodnoty vystupnych merani boli 905,2 N.
Tento rozdiel medzi jednotlivymi meraniami ¢inil az 36,3 % zlepSenie. Priemerné prirastky
maximalnej extenzie boli 25,12 % a maximalnej flexie 14,01 %. Napriek pomerne
vysokému percentualnemu zlepSeniu ndm po vykonani testov Statistickej vyznamnosti
nevysli tieto prirastky ako Statisticky vyznamné. Aj ked sa ndm potvrdilo, ze pomocou
nami zvoleného kombinovaného programu je mozné zvysit' Uroveil vybranych silovych
parametrov, nepotvrdili sa ndm natol’ko, aby boli Statisticky vyznamné. Pre d’alSie zavery
by bolo vhodné pridat’ kontrélnu skupinu a predizit’ dobu aplikacie programu. Rovnako by
bolo vhodné aplikovat’ rézne typy kombinovych programov pre overenie ich efektivity.

Kracové slova: seniori, kombinovany tréning, silové schopnosti, pohybova intervencia.

1. UVOD

Proces starnutia je biologickd skuto¢nost’, ma vlastni dynamiku, ktora prevysuje
I'udska kontrolu. AvSak je predmetom diskusii, ako kazda spolo¢nost’ determinuje pojem

seniorskd populdcia. Vo vécSine rozvinutych krajin sveta, méa chronologicky Ccas
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rozhodujucu ulohu. Vek od 60 do 65 rokov je zvdcsa ekvivalentom veku déchodku a teda
ho volaju aj zaciatkom oznacovania populacie ako starej Gorman (1999).

Ako l'udia starnd, postupom Casu nastavaji zdvazné zmeny l'udského organizmu.
Sarkopénia (strata svalovych buniek), zvySeny objem tuku, strata vykonu a zniZena
flexibilita su zname efekty starnutia. Toto sa Casto stdva preto, lebo bezna populéacia
znizuje uroven aktivit a stdvaju sa viac sedavymi, ¢o vedie ku atrofii svalovej hmoty. Bolo
preukazané, ze okolo 15% vykonnostnej kapacity sa moZe stratit’ behom jednej dekady
neaktivity. Logickym pokra¢ovanim straty vykonnosti je prave strata funkénej pohyblivosti
Rippetoe, Baker (2014).

Zaciatkom Siestej dekady l'udského zivota prichadzaja drastické zmeny organizmu,
ale systematicka fyzické aktivita, vratane silového tréningu moéze zvysit’ fyzickl zdatnost’
jednotlivcov vysoko nad ich ocakavanu vekovu krivku Zatsiorsky, Kreamer (2006).

Existuje niekol’ko réznych stadii na systematickej pohybovej aktivity seniorskej
populécie, ktoré potvrdzuju pozitivne U€inky najmé silového tréningu na uroven silovych
schopnosti. Correa, et al. (2013) mal Stadiu zaloZent na spravani sa svalov zodpovednych
za extenziu v kolennom kibe vplyvom 12-tyzditového silového tréningu, po ktorom
nasledovala rovnakd doba netrénovania. Vyskumny subor tvorilo 10 Zien seniorskej
vekovej kategérie s priemernym vekom 6745 rokov. Sila svalov predkolenia sa vplyvom
tréningovej intervencie zvysila o 26%, pocas tohto obdobia bola zaznamenana aj svalova
hypertrofia. Po dobe netrénovania nérast svalovej sily pretrval o 12% nad troveil
vstupnych hodnét, aj ked nadobudnutd svalova hypertrofia sa prevazne stratila. Tato
Studia koreluje s Hékkinenom, et al. (2000) aneuromuskuldrnej adaptacie pocas
dlhotrvajuceho silového tréningu, dobou netrénovania a znova trénovania osdb v strednom
a pokrocilom veku. Porovnaval vplyv 24-tyzdnového silového tréningu vykonavaného 2-
krat tyzdenne, nasledovaného bud’ dobou odpocinku v rozsahu 3 tyzdiov a d’alSej 21-
tyzdnovej dobe silového tréningu, alebo 24-tyzdnovej doby bez tréningu. Vplyv tychto
tréningovych protokolov pozoroval na neurdlnej aktivacii agonistickych a antagonistickych
svalov pri extenzii v kolennom kibe, priereze v §tvorhlavom svale stehennom, maximalne
izometrickej sily, maximalnej sily na jedno opakovanie, skakanim a chodenim. Oba typy
tréningov zaznamenali narast maximalne vol'ovej neuralnej aktivacie agonistickych svalov
po prvej faze tréningov. Z dlhodobého hladiska netrénovana skupina poukazovala na
naslednu svalovu atrofiu, zniZenie maximalnej svalovej sily, ale explozivne skoky

a chodenie zostalo uoboch skupin zlepSené pocas pomerne dlhej doby, vdaka
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kompenzacnym typom fyzickej aktivite vykonavanej na pravidelnej bazi.

Vplyvom kombinovaného tréningu sa zaoberal Sousa (2013), ktory porovnaval
dlhodoby ucinok vytrvalostného tréningu verzus kombinovaného silovo-vytrvalostného
tréningu na rizikovy faktor kardiovaskularnych ochoreni star§ich zdravych muzov. Do tejto
Studie sa zapojilo 48 zdravych seniorov, ktori boli nahodne priradeni do skupiny jedného z
porovnavanych typov tréningu. Poslednou skupinou bola kontroln4 skupina. Obe skupiny
trénovali 3-krat tyzdenne po dobu 9 mesiacov. Primarne vysledky skumali krvny tlak,
kompoziciu tela a lipidovy profil. Po tejto 32 tyzdiov dlhej intervencii zistili, ze
kombinovany silovo-vytrvalostny tréning je efektivnejsi na chronické zmeny krvného tlaku
a lipidového profilu, ako aj na celkovu redukciu faktorov ovplyviujicich kardiovaskularne

ochorenia a obezitu.

2. CIEL, HYPOTEZY A ULOHY PRACE

2.1. Ciel prace

Ciel'om nasej prace bolo skimat’ vplyv 12-tyzdiiového kombinovaného silovo-
vytrvalostného programu na zmeny Urovne vybranych silovych parametrov

seniorske;j vekovej populécie.

2.2. Hypotézy prace
H1: Vplyvom 12-tyzdinového kombinovaného silovo-vytrvalostného programu dojde v
experimentalnej skupine ku signifikantnym zmenam v urovni silového gradientu pri

izometrickej extenzii v kolennom kibe.

H2: Vplyvom 12-tyzdiiového kombinovaného silovo-vytrvalostného programu dojde
v experimentalnej skupine ku signifikantnym zmenam v Grovni maximalne;j sily pri

izometrickej extenzii v kolennom kibe.

H3: Vplyvom 12-tyzdiiového kombinovaného silovo-vytrvalostného programu dojde
v experimentéalnej skupine ku signifikantnym zmenam v trovni maximalne;j sily pri

izometrickej flexii v kolennom kibe.

2.3 Ulohy prace
Ul: Vykonat familiarizaciu testovania.

U2: Vykonat vstupné merania vybranych silovych parametrov.
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U3: Zostavit’ a aplikovat’ 12-tyzdnovy tréningovy program.
U4: Vykonat’ vystupné merania vybranych silovych parametrov.

US5: Odmerat’ vplyv experimentalneho ¢initel’a.

3. METODIKA PRACE
Charakteristika vyskumného suboru

Vyskumny subor tvorilo 13 probandov seniorskej vekovej kategérie vo veku od 63
— 81 rokov, ich priemerny vek bol 74 £ 10 rokov. V tomto subore boli traja muzi a desat’
Zien. Ich priemerna telesna hmotnost’ bola 71,5 kg * 14,2 kg a ich priemerna telesna vyska
bola 163,75 c¢m * 8,67 cm. Nikto z probandov nebol tazko fyzicky pracujici, ani
nevykonaval naro¢né fyzické aktivity pocas trvania vyskumu.
Priebeh vyskumu

Kombinovany silovo-vytrvalostny program sme aplikovali po dobu 12 tyzdinov na
zaklade vSeobecnych odporacani Heyn, et al. (2004). Vsetky tréningové jednotky sme
vykonavali v priestoroch na Fakulte telesnej vychovy a Sportu. Probandi boli rozdeleni do
Styroch tréningovych skupin pre lepsi dohl'ad nad tréningami. Probandi za toto obdobie
vykonali 34 tréningovych jednotick s priemernou dizkou 60 mintt. Vsetky tréningové
jednotky boli vzdy vrovnakom case pre uréiti skupinu. Kazdd tréningova jednotka
pozostavala z 10 minutového rozohriatia a rozcvi¢enia formou dynamického strecingu.
Tréningova jednotka obsahovala dve zloZzky, silovl a vytrvalostni. Prvi sme vykonévali
silovll a potom vytrvalostnu zlozku. Pre kazdého probanda sme vytvorili diferencovany
kombinovany program. Individualizacia vychadzala z nameranych vstupnych tudajoch
maximalnej sily, z optimalizacie techniky a hmotnosti odporu. V prvom tyzdni sme sa
sustredili na nacvik spravnej technickej stranky jednotlivych cviceni, opravu najvaznejsich
chyb pri cviceni, ktoré by mohli ohrozit’ zdravie probandov a nasledne sme sa snazili najst’
ich aktudlne 10 - 12 RM (rdzové maximum).Véc¢s§ina probandov chodila pravidelne,
poctivo pocas celého trvania intervencie. Minimalnu hranicu Gcasti sme stanovili na 90 %.
To v praxi znamenalo, Ze probandi mohli vynechat’ maximalne tri tréningové jednotky po
dobu aplikécie experimentalneho Cinitela.
Charakteristika silovej zlozky

Silova zlozka bola vykonavana v atletickej posiliiovni FTVS UK. Obsahom tejto
zlozky boli cvi€enia na rozvoj maximalnej sily a svalovej hypertrofie. V kazdej tréningove;j
jednotke sme vykonévali 4 cvicenia v 2 séridch. Kazda tréningové jednotka obsahovala
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dve cviCenia primarne zamerané na rozvoj sily dolnej Casti tela a dve cvicenia na rozvoj
sily hornej Casti tela. Vytvorili sme dva tréningové programy, ktoré sa pocas priebehu

intervencie striedali.

Obsah: 4 cvicenia
Objem: 4 cvicenia / 2 série
Intenzita: 10 RM — 12 RM
Interval odpocinku: 90 sektind
Rychlost’ vykonavania cviceni: 3:0:2:1
Tréningové prostriedky: podrepy, predkopavanie, zakopavanie, ztahovanie kladky, pritahy
kladky, tlaky s jednoruénymi cinkami, bicepsovy zdvyh do tlaku nad hlavou s
jednoruckami.
Charakteristika vytrvalostnej zlozky

Vytrvalostné zlozka tréningovej jednotky bola vykonavana v priestoroch atletickej
drahy FTVS UK, kde sme ako hlavny prostriedok rozvoja vytrvalostnych schopnosti
vyuzivali chédzu s palickami. V prvom tyzdni sa probandi ucili zostladit’ pracu dolnych a
hornych koncatin tak, aby vyuzivali aj pracu hornych koncatin.
Objem zataze: 20 — 25 minut
Intenzita: 70 — 80% z tempa pri Rockportovom teste
Tréningové prostriedky: chddza, chddza s pomocou paliciek.
Testovanie vybranych silovych parametrov

Empirické udaje sme ziskavali metddou merania. NaSou ulohou bolo odmerat
hodnoty vybranych silovych parametrov pred aplikovanim 12-tyzdenného programu a po
aplikovani programu. Na zéklade vyskumov sa silovy gradient vyuziva v kazdodennom
zivote, ako prevencia padov pri strate rovnovahy. KedZze schopnost’ nervovosvalového
aparatu vyvinut’ silu v kratkom c¢ase rozhoduje o tom, ¢i ¢lovek po zakopnuti dokaze
obnovit’ stratu rovnovahy Zemkova, Hamar (2010), tak prvym meranim parametrom bol
prave silovy gradient (RFD — Rate of Force Developement) pri bilateralnej extenzii v
kolennom kibe. Po tomto parametre sme pokracovali v testovani maximalnych silovych
schopnosti. Z dovodu veku probandov a spol'ahlivosti pouzitych technickych prostriedkov
sme vykonali testovanie na maximalnu izometricki bilaterdlnu extenziu a flexiu v

kolennom kibe. K tomu tdelu sme vyuzili izometrické dynamometrické kreslo. Vstupné
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merania predchédzala familiarizacia.

Familiarizdcia prebiehala pred zacatim experimentu a bola zamerand na
predstavenie testov, nastavenie a zaznamenanie prisposobitelnych casti kresla. Bolo
potrebné nastavit’ rameno a kreslo pristroja pre kazdého probanda tak, aby stred otacania
ramena kresla bol v strede kolenného kibu. Uhol v kolennom kibe bol nastaveny na 107°,
uhol v bedrovom kibe 100° a uhol v ¢lenkovom kibe bol 90°. Pocas testovania bola stala
poloha tela v sede na kresle, chodidla pripevnené na opierkach, pas stiahnuty popruhom
tak, aby nedoslo ku neziaducim pohybom v bedrovom kibe pocas testovania. Paze boli
prekrizené s dlanami na ramenach, hlava vystreta alebo opreta o kreslo. Spolu s kazdym
probandom sme presli jednotlivé testy, vysvetlili sme si Specifické verbalne instrukcie pre
kazdy test a urobili sme 2 skasobné pokusy z kazdého testu pre overenie schopnosti
probanda splnit’ pozadovanu testovaciu tlohu.

Vstupné a potom aj vystupné merania prebiechali v rovnakom ¢ase, v akom bola
vykonavana familiarizdcia. Medzi familiarizdciou a vstupnym meranim bol rozdiel 5 — 7
dni. Pred vykonanim testov neprebiehalo ziadne vSeobecné rozcvicenie. Jediné Specifické
rozcvicenie bolo v podobe dvoch sktisobnych pokusov v intenzite nie vicsej ako patdesiat
percent z jednorazového maxima priamo pred jednotlivymi meraniami.

Testovacia batéria bola zostavena v tomto poradi:
e Silovy gradient pri izometrickej bilateralnej extenzii v kolennom kibe.
e Maximalna izometricka bilateralna extenzia v kolennom kibe.
e Maximalna izometricka bilateralna flexia v kolennom kibe.

Na izometrickom dynamometrickom kresle probandi pocas vstupného, ako aj
vystupného testovania vykonali 3 testovacie pokusy z kazdého testu s prestavkami 60
sekind medzi jednotlivymi pokusmi. Najlepsi z tychto pokusov sme potom pouzili do

vyhodnotenia. Medzi testami bola prestdvka pat’ minut.

Izometrické dynamometrické kreslo

[zometrické dynamometrické kreslo je polohovatelné a preto dovoluje poriadne
usadit probandov bez komplikacii aj s antropometrickymi rozdielmi. PozdiZne
nastaviteI'né kreslo s podpornou stopkou poskytuje dokladné zarovnanie nohy podla osy
a dizky ramena dynamometra. Tymto spdsobom je noha dokladne zarovnani na Sirku
panvy pre kazdého probanda. Spravne zafixovanie bolo dosiahnuté bezpe¢nostnym pasom

umiestnenim nad panvou. Tymto spdsobom sme vylucili neziaduce pohyby nohy alebo
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bedrového kibu. Kreslo vyuZiva na meranie tenzometre pripevnené na rameno kresla, kde
je fixovand noha, tak aby boli senzormi krutiaceho momentu. Minimalna
deformovatelnost’ dynamometrického kresla pri statickych podmienkach umoznuje vysoku

presnost’ merania Sarabon (2013).

Obr ¢.1: Izometrické dynamometrické kreslo.

Metodika spracovania a vyhodnocovania vysledkov

Pri spracovani a vyhodnoteni nameranych dat sme uplatiiovali prostriedky vecne
logickej analyzy. Okrem zékladnych Statistickych ukazovatelov sme pouzili metody
matematickej Statistiky. Na hodnotenie Statistickej vyznamnosti rozdielov strednych
hodnét sledovanych premennych sme pouzili neparametricky Wilcoxonov T-test pre
zavislé subory. Za hladinu $tatistickej vyznamnosti sme si stanovili 1% (p<0,01) a 5%

(p<0,05).

4 VYSLEDKY A DISKUSIA

Cielom naSej prace bolo potvrdit, Ze nami zvoleny kombinovany silovo-
vytrvalostny program, bude mat Statisticky vyznamny efekt na nami vybrané silové

parametre. Pracu so zhromazd’ovanim dat ndm ulahcilo izometrické dynamometrické
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kreslo, na ktorom sme vykonali vSetky vstupné a vystupné merania. NaSou prvou
analyzovanou premennou bol silovy gradient pri izometrickej bilateralnej extenzii v
kolennom kibe. Pri analyze silového gradientu sme porovnavali vykony namerané do 200

ms.

Z obrazku cislo 2 je mozné vidiet’, Ze sme zaznamenali narast priemernych vystupnych

B Vstupné merania V¥stupné merania
110000

82500

27500

Ndrast momentu sily za Easovi jednotzu
(Nm.s-1)
¥
8

0.oo
diff 50 diff 100 diff 150 diff 200

Obr. ¢.2: Porovnanie vstupnych a vystupnych hodnot silového gradientu.

hodnoty oproti vstupnym. V tomto teste sa celkovo nezlepsil iba jeden proband. Vsetci
ostatni probandi v tomto teste zaznamenali zlepSenie minimalne v niektorych z meranych
Casov. NajvyS§$i ndrast sme zaznamenali v poslednom meranom useku, kde priemerné
hodnoty vstupnych hodndt boli 662,7 Nm.s-1 a priemerné hodnoty vystupnych hodnot boli
905,2 Nm.s-1. Rozdiel medzi tymito hodnotami ¢inil az 36,3 %. Skuto¢nost’, Ze najvacsie
najviacSie zlepSenie nastalo prave v tomto useku moézeme pripisovat typu
experimentalneho Cinitel'a, ktory nebol zamerany na rychlostno-silové vlastnosti.
Skutoc¢nost’, ze probandi Startovali na vonkaj$i podnet, mohla rovnako ovplyvnit ich
schopnost’ reagovat dostatocne rychlo v pozadovanej vykonnosti. AvSak aj napriek
velkému percentu zlepSenia vykonu v poslednom meranom tseku testovaného parametra
sme nedosiahli Statisticky signifikantné zlepSenie. Zaujimavou je skutocnost, Ze dvaja
probandi sa v poslednom meranom Useku zhorsili. Toto zhorSenie mdzeme pripisovat
réznym vonkajSim ako aj vnutornym cinitelom. Medzi hlavné mohla patrit’ uroven ich
neriadenej aktivity medzi ukondenim intervencie a meraniami. Dal§im faktorom by mohla
byt uroven motivacie pri vystupnych meraniach.
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7300

Exienzia Piexia
Obr. 3: Porovnanie vstupnych a vystupnych merani maximalnej
izometrickej extenzie, flexie v kolennom kibe.

Dal§imi analyzovanymi parametrami boli maximalna izometricka bilaterdlna extenzia a
flexia v kolennom kibe. Zistili sme, Ze aj ked nami zvoleny tréningovy program bol
zamerany na rozvoj sily a hypertrofie svalovych vlaken, doslo ku prirastkom v maximalne;j
extenzii aj pri flexii v kolennom kibe. Tieto prirastky ¢inili pri maximélnej extenzii 25,12
% a pri maximalnej flexii 14,01 %. Priemerna hodnota narastu maximalnej extenzie v
kolennom kibe bola 59,93 Nm. Priemerné namerané vstupné hodnoty maximaélnej extenzie
v kolennom kibe boli 238,62 Nm a priemerné vystupné hodnoty boli 298,55 Nm. Pri tomto
teste sa zhorSili rovnaki dvaja probandi ako pri silovom gradiente. Priemernd hodnota
narastu maximalnej flexie v kolennom kibe bola 16,89 Nm. Priemerné namerané vstupné
hodnoty maximalnej flexie v kolennom kibe boli 112,84 Nm a priemerné vystupné
hodnoty boli 128,73 Nm. Aj pri tomto meranom parametri sa tito dvaja probandi zhorsili.
Po vykonani testov Statistickej vyznamnosti ndm vsak tieto prirastky nevysli ako Statisticky
vyznamné. To modze byt sposobené pravdepodobne nizkym poctom probandov a
skuto¢nostou, ze pri takto nizkom pocte probandov sa dvaja vo vécSine parametrov
zhorsili.

ZAVER

Aj ked’ sa ndm potvrdilo, ze pomocou nami zvoleného kombinovaného programu je
mozné zvysit maximalnu silu pri tychto testoch, nepotvrdili sa nam natol’ko, aby boli
Statisticky vyznamné. V nameranych hodnotich je viditelnd vysokd variabilita

adaptacnych efektov na dany podnet. Preto pre d’alSie zavery by bolo vhodné rozsirit
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skupinu probandov, pridat’ kontrélnu skupinu a sledovat’ ich dlhsie obdobie. Rovnako by

bolo vhodné aplikovat’ rézne typy kombinovych programov pre overenie ich efektivity.
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EFFECT OF COMBINED TRAINING ON CHOSEN STRENGTH PARAMETERS
IN SENIORS
Michal KRALIK
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Supervisor: Ilja Ciz

ABSTRACT

In last decade there are many studies which look at effects of exercise training in
elderly people, which confirm effect of especially strength training in muscle strength. The
purpose of the present study was to examine effect of 12 week combined strength and
aerobic program on strength parameters in elderly. Our hypothesis was to measure if there
are significant changes in rate of force development in isometric extension in knee joint,
maximal strength in isometrical extension and flexion in knee joint. The method of the
study was chosen combined program 3 days per week for 12 weeks in a total of 13 elderly
(10 women and 3 men), aged 74 * 10 years. Nobody from elderly was at the time hard
manually working nor did any other physical activity of this type. The highest gain in rate
of fore development was found in 200 ms, where the average input values was 662,7 N
and average output values was 905,2 N. The difference between them was 36,3 %
improvement. The average improvement in maximal bilateral extension was 25,12 % and
in flexion it was by 14,01 %. Even through this high percentage of improvement, these
improvements was not proof as statistically significant. Combined training could be
effective for muscle strength improvement but additional studies needs to be conducted for
its statistical significance We suppose to enlarge number of subjects for later studies and

prolong the period of time subjects been trained.

Key words: elderly, combined training, muscle strength, exercise training.
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ZMENY UROVNE RYCHLOSTNO-SILOVYCH SCHOPNOSTI U MLADYCH
FUTBALISTOV S ROZDIELNYM CHRONOTYPOM

Martin BOLEK
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Banskej Bystrici

Supervisor: Miroslava Roskova

ABSTRAKT

V nasej praci sa zaoberame vplyvom vybraného tréningového procesu na zmeny
urovne rychlostno-silovych  schopnosti mladych futbalistov ~ vzhladom na
chronotypolédgiu ich osobnosti. Cielom prace bolo zistit’ vplyv tréningového procesu na
zmeny urovne rychlostno-silovych schopnosti mladych futbalistov v zévislosti od
chronotypu. Predpokladdme, Ze skupina neutrdlnych a vecernych typov diurndlnej
preferencie jedinca zaznamend vyraznejSie zmeny urovne rychlostno-silovych
schopnosti ako skupina ranné¢ho typu. Sledovanu skupinu tvorilo druzstvo Ull FK
DUKLA Banska Bystrica. Dotaznikom bolo zistené, do ktorej skupiny chronotypu sa
dani hrac¢i zarad’'uju a nasledne sme vybrali 4 hraov z kazdej skupiny chronotypu, teda
rann¢ho, neutralneho a vecCerného. V diagnostickych testoch aich silovych
vypovednych hodnotach sme vo veCernom type zaznamenali narast priemernej irovne
v teste ,,Plyometric jumps* azZ 0 12,95 %. Nérast sme zaznamenali aj v teste ,,SJ Jumps*
ato o 1,54% Cohenovo d 0,118 a effect size r 0,059 ¢o prezentuje vSak len malu vecnii
vyznamnost. Pre prax naSa praca prinaSa dokaz o dolezitosti diagnostiky
chronotypolégie jednotlivca a optimalizcie jeho tréningového procesu uz aj v mladom
veku zivota.

Kracové slova: Rychlostno-silové schopnosti. Chronotyp. Tréningovy proces. Futbal

1 UVOD

Podnetom k vyberu danej témy pre tvorbu prace je zadujem o pozndavanie
rozdielneho reagovania na totozné tréningové zatazenie v kolektivnom Sporte, a
dolezitost’” psychickych odliSnosti jednotlivcov na regeneraciu a ndrast vybranych
pohybovych schopnosti vo futbale v danom veku. Tak isto sme sa aj snazili naviazat’ na
nasSu bakalarsku pracu ktora sktimala rozdiely v rychlostno-silovych schopnostiach
roznych chronotypov pocas dia.

Biorytmami mladych futbalistov azmenami ich vybranych pohybovych
schopnosti sa zaoberal Stulajter (2007) ktory zistil, Ze najvyssiu uroveit pohybovych
schopnosti mali probanti v rannych hodinach okolo 9:00 hodiny a druhy ,,vrchol*

vykonnosti po€as diia v poobediiajsich az vecernych hodinach.
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Z vysledkov vyskumu ktory realizoval Reilly (2007) je zrejmé, Ze vrchol
Sportove] vykonnosti, ktory bol odvodeny od telesnej teploty nastiva v ¢asovom
rozmedzi 15:30 a 20:30 s odchylkou2 az 11% od denného priemeru.

Jancokova (2011) uvéadza, Zze prirastky urovni jednotlivych pohybovych
schopnosti st medzi jednotlivymi typmi cirkadianneho typu totoZzné a dokonca ani nie
je podstatné ¢i jednotlivec trénoval vo svojom osobnom dennom optime alebo pesime.

Jedincov je mozné delit do dvoch skupin na zéklade liSiacich sa vrodenych
vlastnosti. Prva skupinu osobnosti tvoria jedinci ktori vstavaju pomerne skoro, budia sa
sviezi a ich senzitivne obdobie pocas dina je v prvej polovici diia. Avsak takyto 'udia
chodia aj relativne skoro spat’, pretoze pocituji unavu pomerne skoro. Druha skupina
l'udi je tvorend jedincami, ktori sa naopak vyznacuji najlepSou Urovilou koncentracie a
aj pohybovej vykonnosti v druhej ¢asti dita. Zobudzanie pre nich nie je prijemné, citia
sa unaveni a to z dovodu ich neskorej hodiny kedy sa ukladaju k spanku. Kerkhof

(1985) Foret-Benoit (1981)

2  CIEL, HYPOTEZY A ULOHY PRACE
2.1 Ciel prace

Cielom prace bolo zistit vplyv tréningového procesu na zmeny urovne
rychlostno-silovych schopnosti mladych futbalistov v zdvislosti od chronotypu.

2.2 Hypotézy prace

H 1: Predpokladame, Ze skupina neutralnych a vecernych typov diurnalnej
preferencie jedinca zaznamend vyraznejSie zmeny urovne rychlostno-silovych
schopnosti ako skupina ranného typu.

2.3 Ulohy prace

1. Ziskat a preStudovat’ dostupné literarne pramene pojedndvajice o danej
problematike a vypracovat’ teoreticky rozbor prace

2. Distribuovat’ dotazniky na zistenie diurnalnej preferencie jednotlivca medzi
potencialnych probantov

3. Vyplnené dotazniky zozbierat, vyhodnotit’ a vytvorit’ skupiny probantov na

zéklade rozdielneho chronotypu
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4. Zrealizovat’ vstupné meranie, a pokracovat’ v upravenom tréningovom pléne.
Po skonceni sledovaného obdobia zrealizovat’ vystupné meranie
5. Spracovat’ a vyhodnotit’ vysledky merani, uviest zaver prace a odporti¢ania

pre prax

3  METODIKA PRACE

Charakteristika vyskumného stuboru

Vyskumny subor tvorilo 12 hracov druzstva FK DUKLA Banska Bystrica
v kategorii U11 (pripravka). Priemerna telesnd hmotnost’ vyskumného suboru bola 39,3
kg, priemerna telesna vyska 152,3 cm.

Priebeh vyskumu

Dotaznik na zistenie diurnalneho typu jedinca a dotaznik na zistenie typologie
osobnosti sme distribuovali medzi vSetkych 21 registrovanych hracov druzstva FK
DUKLA Banska Bystrica kategorie U11. Hraci tieto dotazniky spolu s rodi¢mi vyplnili.
Po vyhodnoteni dotazniku na zistenie chronotypoldgie osobnosti sme ziskali 12 hracov
ranného typu, 5 neutradlnych a 4 vecerné typy. Pre nase ticely sme potrebovali rovnaky
pocet probantov v kazdej skupine chronotypu a preto sme prispdsobili pocet zvysnych
dvoch typov rannému typu a vyskumny stbor mal teda 12 probantov. Vstupné meranie
prebehlo dna 28.11.2015 na tréningovej jednotke v ase od 17:00 do 18:00. Vystupné
meranie bolo realizované dia 10.3.2016 v telocviécni KGSM BB v takom istom
c¢asovom rozmedzi. Pred samotnym testovanim sme odmerali somatické ukazovatele
vSetkych hracov — telesnt vySku a hmotnost. Tieto udaje boli nosné pre diagnosticky
pristro) MYOTEST. Hodnoty somatickych dispozicii hracov pred vystupnym meranim
st uvedené v tabulke 1. Pred samotnym diagnostickym meranim hraci podstupili
rozohriatie a rozcvicenie pomocou dynamického stre¢ingu cviceniami protokolu FIFA
11+ warm up program. Pre zistenie rovne rychlostno—silovych schopnosti sme pouzili
diagnosticky pristroj MYOTEST (Obrazok 2), ktory sme si zapozicali zo Sportového
laboratéria KTVS FF UMB BB.

Metodika spracovania a vyhodnocovania vysledkov
Na vyhodnotenie zozbieranych udajov sme pouzili viaceré metody:

1. Matematicko-Statistické metody: vypocet aritmetického priemeru percentudlne

vyjadrenie a metodu pre zistenie vecnej vyznamnosti ziskanych vysledkov Effect size.

2. Logické postupy: analyza, syntéza, indukcia dedukcia, porovnavanie
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Ziskané a spracované vysledky sme vyhodnotili a vyjadrili v tabulkach a grafoch.
Poznatky a zavery vyskumu sme formulovali na zdklade logického zhodnotenia

ziskanych vysledkov.

4 VYSLEDKY A DISKUSIA

V naSej praci sme za pomoci diagnostického pristroja MYOTEST ziskali
vstupné a vystupné hodnoty dosiahnutej Urovne vybranych rychlostnych schopnosti.
Priemerna dosiahnuta uroven rychlostnych schopnosti pri kazdej skupine chronotypu v
teste "Plyometric Jumps" je zobrazena na obrazku 1 a priemerna dosiahnuta uroven v

teste "Squat Jumsp" je zobrazena na obrazku 2.

250 -
200 A
i
E 150 - B Vstupné meranie rychlost
% odrazu [ms]
2100 1 M Vystupné meranie
- rychlost odrazu [ms]
% 50 -
o
5
Z 0 T T T
Ranné Neutrdlne Vecerné
typy typy typy

Obr 1:Priemerné zmeny trovne rychlostnych schopnosti v teste "Plyometric jumps"

Z obr 1 je mozné pozorovat’, Ze skupina probantov rannych typov v tomto teste
zaznamenala ndrast Urovne rychlostnych schopnosti o 21,79 %. Priemerna rychlost’
vyskoku bola na za¢iatku meraného obdobia 166,25 ms a na konci 136,5 ms. Pomocou
metody Effect size sme ziskali hodnoty Cohenovo d 2,007 a effect size r 0,708 Co
prezentuje velmi velkd vecnu vyznamnost. Skupina neutradlneho typy zaznamenala
taktiez zlepSenie v tomto teste, konkrétne o 15,91%. Priemerna rychlost’ vyskoku na
zaciatku obdobia dosiahla hodnotu 209,5 ms a na konci 180,75ms. Pomocou metody
Effect size sme ziskali hodnoty Cohenovo d 0,688 a effect size r 0,325 ¢o prezentuje
stredni vecnil vyznamnost. Probanti skupiny vecerného typu zaznamenali pokles
priemernej urovne rychlostnych schopnosti. Vstupné meranie ukazalo hodnotu 151,75
ms, vystupné hodnotu 165,5ms. Co je pokles o 8,31%. Pomocou metédy Effect size
sme ziskali hodnoty Cohenovo d 0,446 a effect size r 0,215 Co prezentuje mala vecnu

vyznamnost'.
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Obr. 2:Priemerné zmeny trovne rychlostnych schopnosti v teste "Squat] umps"

Z obr. 2 je zrejmé, ze skupina probantov ranné¢ho typu zaznamenala v tomto
teste pokles priemernej urovne rychlostnych schopnosti o 13,13%. Na zaciatku obdobia
dosahovala priemerna uroven rychlostnych schopnosti 210,5 cm/s na konci 182,5cm/s.
Pomocou metddy Effect size sme ziskali hodnoty Cohenovo d 2,096 a effect size r
0,723 o prezentuje vel'mi vel'ku vecnil vyznamnost. V skupine neutralneho typu sme
zaznamenali pokles urovne rychlostnych schopnosti o 4,62%. Na zaciatku obdobia
dosahovala priemernd uroven rychlostnych schopnosti 216,5 cm/s a na konci 206,5
cm/s. Pomocou metody Effect size sme ziskali hodnoty Cohenovo d 0,414 a effect size
r 0,203 ¢o prezentuje malt vecni vyznamnost. Pokles priemernej irovne rychlostnych
schopnosti sme zaznamenali v skupine vecernych typov kde pokles predstavoval 5,15 %
oproti vstupnému meraniu. Vstupné meranie ukazalo priemernti uroven rychlostnych
schopnosti 209 cm/s a vystupna 198,25 cm/s. Pomocou metddy Effect size sme ziskali

hodnoty Cohenovo d 1,014 a effect size r 0,452 ¢o prezentuje vel'kt vecni vyznamnost'.
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Obr. 3: Priemerné zmeny trovne silovych schopnosti v teste "Plyometric jumps"

Priemerna dosiahnuta uroven silovych schopnosti a ich porovnanie medzi
vstupnymi a vystupnymi meraniami ako aj porovnanie medzi jednotlivymi skupinami
chronotypu je prezentovana obr 3 z v testu "Plyometric Jumps" a na obr 4 z testu "Squat
Jumps".

Z obrazku 3 je zrejmé, Zze ranné typy dosiahli v sledovanom obdobi narast
priemernej urovne silovych schopnosti oproti vstupnému meraniu v danom teste o
8,12%. kedy priemerna uroven vo vstupnom merani dosiahla 23,25 cm. Pri vystupnom
merani to bolo uz 25,14 cm. Pomocou metdody Effect size sme ziskali hodnoty
Cohenovo d 0,288 a effect size r 0,142 ¢o prezentuje mali vecni vyznamnost. Pri
skupine neutralnych typov sme zaznamenali pokles priemernej urovne silovych
schopnosti 0 0,72%. Priemerny vykon skupiny vo vstupnom merani dosiahol hodnotu
25,25cm. Pri vystupnom merani to bolo 25,07cm. Pomocou metody Effect size sme
ziskali hodnoty Cohenovo d 0,045 a effect size r 0,022 ¢o prezentuje mali vecnu
vyznamnost’. Skupina vecernych typov zaznamenala progres. Konkrétne sa zvysila
priemerna uroven silovych schopnosti o 12,95%. Vstupné meranie na Grovni 22cm a
vystupné meranie 24,85cm. Pomocou metddy Effect size sme ziskali hodnoty

Cohenovo d 1,044 a effect size r 0,462 Co prezentuje vel’ku vecnu vyznamnost'.
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Obr. 4: Priemerné zmeny trovne silovych schopnosti v teste "Squat Jumps"

Na obrazku 4 je vyhodnotena zmena priemernej urovne vsetkych typov
chronotypov v silovych schopnostiach protokolu "Squat Jumps". Skupina rannych typov
zaznamenala pokles silovych schopnosti oproti vstupnému meraniu o 9,92 %. Vstupné
meranie malo priemerntt hodnotu 37,52 W/kg, vystupné len 33,8 W/kg. Pomocou
metody Effect size sme ziskali hodnoty Cohenovo d 1,346 a effect size r 0,558 ¢o
prezentuje velmi velkll vecni vyznamnost. V skupine neutrdlnych typov sme
zaznamenali narast priemernej urovne silovych schopnosti o 0,64%. Vstupné hodnoty
dosiahli 42,1 W/kg a vystupné 42,37 W/kg. Pomocou metody Effect size sme ziskali
hodnoty Cohenovo d 0,019 a effect size r 0,009 ¢o prezentuje malii vecnll vyznamnost'.
Skupina ve€ernych typov zaznamenala v tomto teste najvicsi prirastok priemernej
urovne silovych schopnosti spomedzi vsetkych troch skupin. Prirastok mal hodnotu
1,54%. Vstupné meranie dosiahlo uroven 37,77 W/kg a vystupné 38,35 W/kg. Pomocou
metody Effect size sme ziskali hodnoty Cohenovo d 0,118 a effect size r 0,059 ¢o

prezentuje mallil vecnt vyznamnost'.

ZAVER

S prihliadnutim na skutocnost’, ze tréningové jednotky aj diagnostické merania
boli realizované v ¢asovom horizonte od 17:00 do 19:00, stanovili sme hypotézu H 1,
ktord predpokladala, ze skupiny neutrdlnych a vecernych typov chronotypolédgie
jednotlivca zaznamena vyraznejSie zmeny pohybovych schopnosti ako skupina rannych
typov sa naSimi meraniami nepotvrdila. Skupina neutrdlnych typov diurnélnej
preferencie jednotlivcov zaznamenala sice narast priemernej urovne rychlostnych

schopnosti v teste ,,Plyometric Jupms* az o 15,91%, Cohenovo d 0,688 a effect size r
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0,325 Co prezentuje strednui vecni vyznamnost. Avsak v teste ,,SJ Jumps* tato skupina
zaznamenala pokles rychlostnych schopnosti 04,62 %. V teste ,,Plyometric Jumps*
ukazovatel’ priemernej urovne silovych schopnosti klesol 0 0,72 %. V teste ,,SJ Jumps*
stupol 00,64%.  V skupine vecernych typov sme v diagnostickych meraniach
sledujucich zmeny Urovne rychlostnych schopnosti zaznamenali pokles o 8,31 % v teste
»Plyometric Jumps* a0 5,15% v teste ,,SJ Jumps®. V diagnostickych testoch aich
silovych vypovednych hodnotdch sme vo ve€ernom type zaznamenali ndrast priemernej
urovne v teste ,,Plyometric jumps* az 0 12,95 %. Narast sme zaznamenali aj v teste ,,SJ
Jumps* ato o 1,54% Cohenovo d 0,118 a effect size r 0,059 ¢o prezentuje vsak len
mali vecnll vyznamnost'.

Moédzeme teda suhlasit’ s Jancokovou (2011) ktord uvadza, Ze prirastky tGrovni
jednotlivych pohybovych schopnosti st medzi jednotlivymi typmi cirkadianneho typu
totozné a dokonca ani nie je podstatné ¢i jednotlivec trénoval vo svojom osobnom
dennom optime alebo pesime. NaSe vysledky nemodzeme zovSeobecnit' z dovodu
nizkeho poctu naSej vyskumnej vzorky. Pokles trovne rychlostnych schopnosti pri
neutrdlnych a vecernych typoch v teste ,,SJ Jumps* mohol nastat’ podl'a nas aj kvoli
skutocnosti, ze prechod znizSej na vysSiu uroven trojstupniového modelu Struktary
Sportového vykonu sa povazuje za vel'mi koordinacne naro¢ny a zlozity tréningovo-

metodicky problém (Kampmiller, 1997).
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CHANGES IN THE LEVEL OF SPEED - POWER ABILITIES OF YOUNG
SOCCER PLAYERS IN THE DIFFERENT CHRONOTYPE

Martin BOLEK

Department of Physical education and Sports, Faculty of Art,
Matej Bel University in Banska Bystrica

ABSTRACT

In our work we deal with the effects of selected training process on changes in
the level of speed-strength abilities of young soccer players considering chronotype
their personality. The goal was to measure the impact of training process on changes in
the level of speed-strength abilities of young soccer players depending chronotype.
Provided that the group of neutral and evening types diurnal preference of the individual
more noticeable changes in the level of speed-strength abilities as a group of early type.
Studied group consisted Ul1 team FK Dukla Banska Bystrica. The questionnaire was
discovered which group chronotype taxes classified players and then we selected four
players from each group chronotype, thus early, neutral and evening. The diagnostic
tests and their power expressive value we type in the evening registered an increase in
the average level of the test "Plyometric jumps" up to 12.95%. We also saw an increase
in test "SJ Jumps" and is about 1.54% and 0.118 Cohen's d effect size r 0.059 which
presents but little substantive significance. In practice, our work provides evidence of
the importance of diagnostics chronotype individual and optimizing the training process

already at an early age of life.

Key words: Speed -strength abilities, chronotype, training process, soccer
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VZTAH POHYBOVEJ AKTIVITY A SUBJEKTIVNEJ POHODY
U DOSPELYCH

Scarlett KALLAYOVA
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Univerzita Konstantina Filozofa v Nitre, Slovensko

ABSTRAKT

Cielom vyskumu je analyza vztahu medzi frekvenciou pohybovej aktivity v
tyzdni a oblast’ami kvality zivota u dospelych. Ocakavame diferencované vztahy medzi
kvalitou Zivota a irovitiou pohybovej aktivity v tyzdni u dospelych, preferujucich rézne
druhy Sportu. Vyskum bol realizovany na skupine 322 respondentov. V zna¢nej miere
tvorili vyskumny subor ucitelia primarnych a predprimérnych zariadeni, resp. buduci
ucitelia rovnakych profesii. Pre zber vyskumnych udajov bola pouzitd dotaznikova
metdda. Ziskané udaje sa podrobili Statistickej analyze prostrednictvom Mann Whitney
test-u. Vysledky poukazuju na diferencované vzt'ahy medzi tirovitou pohybovej aktivity
a dolezitosti, ktoré prisudzuju dospely réznym oblastiam kvality zivota. Kauzalita
s kvalitou zivota bola zaznamenana u vSetkych skupin Sportovcov v oblasti dolezitosti,
za ktoru povazuju fyzicktl pohodu a orientaciu na buducnost’. V oblasti spokojnosti sa
zhodli vSetky tri skupiny na tom, Ze najnegativnejSie ohodnotili oblast’ spiritudlnej
pohody (spravodlivost’, sloboda, krasa, umenie, pravda).

Klucové slova: pohyb, kvalita zivota, interakcia, ucitelia, materské a zakladné skoly

1 UVOD

V sucasnosti sme svedkami radikalnych zmien, ktoré sa tykaja spdsobu zivota.
ZvySujuca sa zivotnd Uroven obyvatel'stva a technologicky rozvoj maji zna¢ny vplyv
na zmeny v naSom Zivotnom S$tyle. Zamestnania, ktoré si vyzadovali fyzicku pracu st
nahradzané poziciami naro¢nymi skor na duSevnu sféru. Vplyvom tychto zmien sa
vyrazne obmedzila pohybova aktivita a vzrastlo psychické zatazenie. Moderny ¢lovek
nedodrziava potrebny fyzicky rezim a uprednostiiuje skor tzv. pasivne sedentarne
¢innosti ako st pocitacové hry, televizia, video. VSetky tieto javy sa odrazajii na naSom
zdravi a skracovani dizky Zivota (Simonek, 2001).

Vicsina l'udi priptsta, Zze dostatok pohybu ma na zdravie vel'mi dobré ucinky,
ale stadle maly pocet dokdze docenit’ skuto¢ny vyznam tohto faktoru, jeho efekt a silu.
Pohybova aktivita prindsa so sebou velké mnozstvo zdravotnych benefitov, ktoré st

preukazatel'né u vsetkych vekovych skupin, nezavisle na pohlavi, alebo rase (Bouchard

136



a kol., 1993). Existuje mnozstvo definicii ktoré ju charakterizuja, ale najcastejSie sa
stretivame s nasledovnou: ,,telesny pohyb, vyvolany kontrakciou kostrovych svalov,
ktory v podstatne zvysuje energeticky vydaj (USDHHS,1996). Je zarazajucim faktom,
ze niektori odbornici povazuju nedostatok pohybovej aktivity za najvacsi zdravotnicky
problém 21. storoCia, napriek jej dokdzanym zdravotnym benefitom. Viaceré
epidemiologické Stadie preukazali, Ze nedostatocnd realizacia pohybovych aktivit
ovplyviiuje vyskyt dlhodobych neinfekénych ochoreni. Najmd srdcovo-cievne
ochorenia, choroby latkovej premeny (metabolizmu), obezity, poruchy pohybového
aparatu (Bobrik a Ondrejkova, 2006).

V suvislosti s problematikou spdsobu Zivota sa stretdvame Coraz CastejSie aj
s pojmom kvalita Zivota. Tento pojem ma pre I'udi odlisny vyznam aj obsah. To ¢o €ini
zivot kvalitnym je ovplyvilované mnozstvom faktorov, ako su rodina v ktorej vyrastali,
spolo¢nost’ v ktorej sa pohybovali, ale aj miesto kde sa narodili (Massam, 2002). ,,V
literatare existuje celd rada definicii kvality zivota. Neexistuje vSak ani jedna, ktord by
bola akceptovand. Na najvSeobecnejSej urovni je kvalita Zivota chapana ako dosledok
interakcie mnohych rdéznych faktorov, ktoré velmi cCasto nezndmym sposobom
ovplyvnuju l'udsky rozvoj na urovni jednotlivca i celej spolo¢nosti® (Hnilicova, 2000:
cit. podl'a Kalinkova 2015). Kvalita Zivota (QQL) sa podl'a Hartla a Hartlovej (2004)
definuje ako ,,vyraz skvelého zivotného pocitu", proti tomu Kebza (2005) uvéadza, ze ,,v
kvalite Zivota sa premieta Giroven osobnej pohody, Groven schopnosti postarat’ sa o seba
s urovilou mobility, schopnosti ovplyviovat’ vyvoj vlastného zivota“.

Osobna pohoda (wellbeing) je definovana Svetovou zdravotnickou organizaciou
(WHO) ako charakteristika zdravia s diferencovanim telesnej, duSevnej, socidlnej
dimenzie a schopnosti viest socidlne — ekonomicky produktivny zivot. Medzi
prediktory a determinanty osobnej pohody patria zdravotny stav, objektivne ukazovatele
¢innosti, fyzické funkcie, subjektivne postdenie celkového =zdravia, socialno
ekonomicky status, vek, nabozenské aktivity, etnicita, penzionovanie, vdovstvo,
rodi¢ovstvo, socialna podpora, Zivotné udalosti, osirotenie, osobnostné charakteristiky
a sebatcta (Kebza, 2005).

Osobna pohoda sa Casto spdja s kvalitou zivota a je rozdelena na subjektivnu
osobnu pohodu a objektivnu osobnt pohodu. Pod prvym pojmom rozumieme raciondlne
hodnotenie vlastného Zivota, t.j. ako celkovo vlastny Zivot hodnotime, a ako sme s nim

spokojny alebo nespokojny. Taktiez hodnoti citové prezivanie jednotlivca. Objektivna

137



pohoda sleduje zdravotny stav cloveka, jeho socioekonomicky status a funkéna kapacitu

organizmu (Kebza, 2005; Hnilicova, 2005).

2 CIEL

2.1 Ciel’ prace
Overit’ vztah medzi oblastami kvality zivota a Sportovou uroviiou v tyzdni
u dospelych. Ocakavame, pozitivny vztah medzi Groviiou Sportovej aktivity a kvalitou

zivota u dospelych s vyssSou frekvenciou Sportovych aktivit.

2.2 Ulohy prace

V prispevku odpovedame na otazky, ktoré boli predmetom naSho empirického
vyskumu. Budu nés zaujimat’ vysledky odpovedi studentov univerzity, ktoré smeruju do
oblasti:
1. Aké rozdiely st v objektivnom a subjektivnom ponimani kvality zivota u dospelych s
odlis$nostou pohybovej aktivity?
2. Aky je vztah medzi vybranymi oblastami kvality zivota a urovilou pohybovej

aktivity.

3 METODIKA

Charakteristika vyskumného suboru

Dotaznikového prieskumu (SQUALA) sa v mesiacoch september — december
2015 zcastnilo 322 respondentov. Skupiny dospelych ucitel'ov sme si rozdelili do troch
skupin a to z ontogenetického hl'adiska — skupinu mladSej dospelosti (20-35 rokov)
tvorilo 181 dospelych t. j. 56,21%, skupinu strednej dospelosti (36-46 rokov) tvorilo 55
dospelych t.j. 17,08% a skupinu starSej dospelosti (47-66 rokov) tvorilo 86 dospelych t.
j. 26,71%.

Vyskumny subor bol nasledne rozdeleny do Styroch skupin na zéklade
frekvencie pohybovej aktivity respondentov (Pasivny Sportovec; Prilezitostny
Sportovec; Aktivny Sportovec; Vrcholovy Sportovec). Nakolko sa medzi opytanymi

nenachadzali ,,vrcholovy Sportovci — reprezentanti, v grafoch ich neuvadzame.
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Obr ¢&.1 Charakteristika suboru z hl'adiska Sportovej Grovni jednotlivych
ontogenetickych skupin

Priebeh vyskumu

Zékladnou pouzitou technikou vtomto vyskume bola dotaznikovd metoda
(Gavora, 2010).

V prvej Casti dotazniku sme zistovali zdkladné informécie o respondentovi a to
vek, pohlavie, Sportova Uroven (pasivny Sportovec, prilezitostny Sportovec, aktivny
Sportovec a vrcholovy Sportovec), frekvenciu pohybovej aktivity v tyzdni (0,1,2,3,4,5
aviac krat do tyzdia), pocet hodin venovanych pohybovej aktivite v tyZzdni a druh
Sportu, ktorému sa najviac venuje (moznost’ max. 3 odpovedi).

Druha cast' dotazniku obsahovala polozky z dotazniku SQUALA. Polozky
dotazniku SQUALA boli vyhodnocované z pohl'adu oblasti (Sykorova - Blatny, 2008):
1. fyzicka pohoda (zdravie, spanok, zvladanie kazdodennych aktivit, nemat’ problémy);
2.psychosocidalna pohoda (rodina, medziludské vztahy, intimne vztahy, zaluby,
bezpecie);

3. spiritudlna pohoda (spravodlivost, sloboda, krasa, umenie, pravda);

4. materidlna pohoda (peniaze, dobré jedlo);

5. vzdelanie (byt’ vzdelany, chodit’ do skoly);

6. volny cas (moznosti travit’ vol'ny ¢as, mat’ dostatok veci na zabavu);

7.vzhlad a viastnictvo veci (dobre vyzerat, pekne sa obliekat’, mat’ veci, ktoré sa mi
pacia);

8. orientacia na budicnost (mat’ v budicnosti deti, zamestnanie ktoré ma bude bavit’)

Dotaznik zistuje aky vyznam pripisuji l'udia urcitym oblastiam Zzivota, a ktoré
povazuju v zivote za dolezité a nésledne hodnotia do akej miery s spokojni s tymito

oblast’ami (Ocetkova, 2007).
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Prva polozka dotaznika SQUALA definuje oblasti z pohl'adu ,,ako je pre teba
doleziteé ...” a druhd oblasti z pohl'adu ,,ako si spokojny s ...”. Prvii polozku posudzovali
respondenti na 5 bodovej Skale (uplne nedolezité, trochu dolezité, stredne doleZiteé,
velmi dolezité, uplne dolezité) podla toho aky vyznam jej v Zivote pripisovali, resp. ako
bola pre nich v Zivote dolezita.

Druhti polozku posudzovali taktiez na 5 bodovej Skdle (velmi nespokojny,
nespokojny, nieco medzi, spokojny, velmi spokojny) podla toho, ako st s nimi aktudlne

Vo svojom Zivote spokojni.

4 VYSLEDKY A DISKUSIA

Rozdelenim suboru do troch skupin (na zaklade frekvencie pohybovej aktivity
respondentov) sme zaznamenali vysSiu frekvenciu Statisticky vyznamnych rozdielov
v polozkach kvality zivota v oblasti ,, ako je pre teba dolezité ... “ v porovnani s oblastou
,,ako si spokojny ..." (tabulka 1 a 2). Rozdiely medzi trovitami pohybovej aktivity su
diferencované anajviac ich nachadzame pri kompardcii so skupinou prilezitostny
Sportovec.

Pasivny Sportovei kladi najvacsiu dolezitost dvom oblastiam ato fyzickej
pohode a orientacii na buducnost. Najmenej dodlezita je pre nich oblast’ vzhladu
a vlastnictva. Rovnako to posudzuje aj skupina prilezitostnych Sportovcov. Aktivny
Sportovci sa liSia len v najmenej dolezitej oblasti, za ktorti povazuji vzdelanie. Tieto
vysledky prezentuju subjektivny pohl'ad respondentov na to, ¢o je pre nich dolezité.

Z pohl'adu objektivnej spokojnosti sme zaznamenali nasledovné vysledky.
Skupina pasivnych Sportovcov preukazuje najvysSiu spokojnost’ v oblasti fyzickej
najspokojnejsi s oblastou orientacie na buducnost’ a fyzickou pohodou a najmene;j
taktiez so spiritudlnou pohodou. Skupina aktivnych Sportovcov preukazala rovnakeé
vysledky, ako skupina pasivnych Sportovcov- najspokojnej$i st s oblastou fyzickej

pohody a najmenej spokojny su s oblastou spiritualnej pohody.
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Tabul’ka 1 Statistické charakteristiky oblasti kvality Zivota u skupin s roznou troviiou
pohybovej aktivity

Sportova troven
A - Pasivni B - PrileZitostni C - Aktivni
(n=72) (n=194) (n=56)
Indikatory M SD M SD M SD
Vek 44,13 13,70 35,07 12,58 27,54 7,72
Pohybovu aktivitu tyzdenne [n] 1,42 1,40 4,21 2,32 6,73 2,74
Pohybovu aktivitu tyzdenne [hod] 1,50 1,41 5,42 3,32 9,79 3,60
| Fyzicka pohoda 4,14 .63 4,14 160 4,18 68
:g: Psychosocialna pohoda 3,74 /53 3,77 /51 3,71 /57
% Spiritudlna pohoda 3,82 /65 3,83 /62 3,76 74
E Materidlna pohoda 3,66 ,76 3,70 ,72 3,78 ,82
3 Vzdelanie 3,72 ,80 3,77 ,72 3,60 ,88
§- Volny éas 3,67 ,74 3,61 ,70 3,77 ,81
E Vzhlad a vlastnictvo veci 3,58 ,78 3,43 ,76 3,79 ,84
< Orientacia na bududcnost 4,14 ,76 4,21 ,70 3,95 ,92
Fyzicka pohoda 3,75 ,59 3,72 ,59 3,70 ,61
. Psychosocialna pohoda 3,66 ,52 3,65 ,52 3,62 ,52
= | spiritusina pohoda 3,15 68 3,11 63 3,25 75
;:: Materialna pohoda 3,44 72 3,48 ,67 3,39 ,72
{'*' Vzdelanie 3,69 ,71 3,68 ,63 3,54 ,69
é Volny cas 3,68 74 3,61 ,66 3,67 ,71
Vzhlad a vlastnictvo veci 3,60 ,67 3,57 ,59 3,64 ,72
Orientacia na budtcnost 3,64 74 3,73 ,71 3,68 ,79

Pri porovnani oblasti ,,dolezitosti medzi skupinami pasivnych $portovcov A <>
prilezitostnych Sportovcov B, dosiahla skupina prilezitostnych Sportovcov vyssie
hodnoty v oblasti vzdelania, volného c¢asu, vzhl'adu a vlastnictva veci. Z hl'adiska
,»Spokojnosti® sme nezaznamenali vyznamné rozdiely.

Najnizsiu frekvenciu S$tatisticky vyznamnych rozdielov sme zaznamenali medzi
skupinami prilezitostnych Sportovcov B <> aktivnych Sportovcov C. Z hladiska
»dolezitosti“ preukdzali aktivny Sportovei vysSSie priority len v oblasti vzhladu
a vlastnictva. V zlozke spokojnosti pripisuji obe skupiny v jednotlivych oblastiach
rovnaky vyznam.

Skupina pasivnych Sportovcov A v porovnani so skupinou  aktivnych
Sportovcov C preukazuje z hladiska ,,dolezitosti vysoku frekvenciu Statisticky

vyznamnych rozdielov v oblasti vo'ného ¢asu, vzhl'adu a vlastnictva.
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Tabul’ka 2 Statistické charakteristiky oblasti kvality Zivota u skupin s réznou troviiou

pohybovej aktivity

A<>B B<>C A<>C
Indikatory d p hodnota d p hodnota d p hodnota

Vek 9,06 ,000 7,53 ,000 16,59 ,000
Pohybovu aktivitu tyzdenne [n] -2,79 ,000 -2,52 ,000 -5,32 ,000
Pohybovu aktivitu tyZzdenne [hod] -3,92 ,000 -4,37 ,000 -8,29 ,000
Fyzickd pohoda 0,00 053 -0,04 »510 -0,04 /064

;l_; Psychosocialna pohoda 0,03 338 0,06 17 0,02 904
§ Spiritualna pohoda 0,00 397 0,06 A6 0,06 863
E Materialna pohoda -0,04 271 -0,08 /692 -0,12 ,310
g Vzdelanie -0,04 ,043 0,17 /159 0,12 /739
‘; Volny &as 0,06 ,012 -0,16 ,187 -0,10 ,007
% Vzhlad a vlastnictvo veci 0,15 /017 -0,36 ,006 -0,21 ,000
Orientdcia na budticnost -0,07 300 0,26 /081 0,19 1249
Fyzicka pohoda 0,04 ,304 0,02 ,839 0,05 ,617

. Psychosocidlna pohoda 0,01 1237 0,03 /675 0,04 700
g Spiritudlna pohoda 0,04 /954 -0,14 /151 -0,10 234
g Materialna pohoda -0,04 /704 0,09 ,380 0,05 671
2 | Vadelanie 0,00 361 0,15 125 0,15 584
g Volny &as 0,07 /441 -0,06 ,621 0,01 ,346
Vzhlad a vlastnictvo veci 0,04 533 -0,08 1283 -0,04 1290
Orientdacia na budticnost -0,09 436 0,05 /949 -0,04 13

Dalej sa zaoberame porovnavanim subjektivneho hodnotenia doleZitosti a
objektivnej spokojnosti kvality Zivota vo vSetkych troch skupinach.

U pasivnych Sportovcoch nachddzame sulad medzi dolezitostou a
spokojnost’ou v psychosocidlnej pohode, vzdelani, volnom ¢ase a vzhl'ade a vlastnictve
veci. Rozdiely subjektivneho vnimania v prospech dolezitosti st vo fyzickej pohode a
spiritudlnej pohode (p<0,01), materialnej pohode a v orientacii na buducnost’ (p<0,01)
(graf 2).

U prilezitostnych Sportovcov sme zaznamenali rozdiely v polozkach fyzicka
pohoda (p<0,01) psychosocidlna pohoda, spiritudlna pohoda (p<0,01), materialna
pohoda, vzhl'ad a vlastnictvo a orientacia na buducnost'(p<0,01). Sulad nachadzame len
v oblastiach vzdelania a voI'ného ¢asu (graf 3).

Aktivni $portovcei uvadzaju zhodu medzi subjektivnym vnimanim doélezitosti a
spokojnosti v oblastiach psychosocialnej pohody, vzdelania, volného ¢asu a vzhladu a
vlastnictva veci. Rozdiely sme zaznamenali vo fyzickej pohode a spiritudlnej

pohode(p<0,01), materidlnej pohode a v orientacii na budtcnost’ (graf 4).
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EH Ako je pre teba dolezité ...

M Ako si spokojny ..

5 4 3 2 1 0 0 2 3 4 5
4,140 & 1 fyzicka pohoda (d=0,39; p=0,001) 3,754
3,736 | ~4_ psychosocialna pohoda (d=0,07; p=0,182) ... 3,664
3,822 L -q_ spiritudlna pohoda (d=0,68; p=0,001) 3,146
3,657 | 4_ materialna pohoda (d=0,22; p=0,008) 3,439
3,721 | 4_ vzdelanie (d=0,04; p=0,635) 3,685
3,666 | _4_ volny ¢as (d=0,02; p=0,4) 3,682
3,582 | .4_ vzhlad a vlastnictvo veci (d=0,02; p=0,517) ... 3,604
4,141 | ‘_ orientacia na buducnost (d=0,5; p=0,001) 3,638
1-Uplne neddlezité, 2-Trochu ddle?ité, 3-Stredne 1-Vefmi nespokojn\'l., 2[-Nespok<.)jn\'l, 3-‘Nfet':0 medzi, 4-
doleiité, 4-Velmi dolezité, 5-Uplne doleiité Spokoiny, 5-Velmi spokoiny
Obr ¢. 2 Porovnanie oblasti kvality zivota v polozkach "Ako je pre teba dolezité" a
"Ako si spokojny" u pasivnych $portovcoch
H Ako je pre teba doleZité ... M Ako si spokojny ..
5 4 3 2 1 0 0 1 2 3 4
4,140 [ — fyzickd pohoda (d=0,42; p=0,001) 3,718
3,768 |, q_ psychosocialna pohoda (d=0,12; p=0,009). 3,653
3,826 | 4_ spiritudlna pohoda (d=0,72; p=0,001) 3,106
3,698 | q_ materialna pohoda (d=0,22; p=0,004) 3,479
3,765 | q_ vzdelanie (d=0,08; p=0,184) 3,683
3,608 | 4_ volny ¢as (d=0; p=0,577) 3,611
3,433 | 4_ vzhlad a vlastnictvo veci (d=0,13; p=0,064) 3,565
4,209 | ‘_ orientacia na buducnost (d=0,48; p=0,001) 3,727
1-Uplne neddlezité, 2-Trochu déle7ité, 3-Stredne 1-Velmi nespokojnj, Zl—Nesp?k‘ojm'l, 3_.NEEE° medzi, 4-
dblezité, 4-Velmi dolezité, 5-Uplne dolezité spokojny, 5-Velmi spokojny
Obr ¢. 3 Porovnanie oblasti kvality zivota v polozkach "Ako je pre teba dolezité" a
"Ako si spokojny" u prilezitostnych $portovcoch
i Ako je pre teba doleZité ... B Ako si spokojny ...
5 4 3 2 1 0 0 1 2 3
4,182 | ' fyzicka pohoda (d=0,48; p=0,001) 3,700
3,713 psychosocialna pohoda (d=0,09; p=0,309). 3,620
3,763 spiritudlna pohoda (d=0,52; p=0,001) 3,246
3,777 materialna pohoda (d=0,38; p=0,005) 3,393
3,598 | 4_ vzdelanie (d=0,06; p=0,464) 3,536
3,768 | q_ volny ¢as (d=0,1; p=0,425) 3,670
3,792 vzhlad a vlastnictvo veci (d=0,15; p=0,387) 3,643
3,946 | o orientacia na buducnost (d=0,27; p=0,026) 3,679

1-Uplne neddlezité, 2-Trochu déleité, 3-Stredne
dolezité, 4-Velmi dolezité, 5-Uplne dolefité

Spokoiny, 5-Velmi spokoijny

1-Velmi nespokojny, 2-Nespokojny, 3- Nieco medzi, 4-

Obr €. 4 Porovnanie oblasti kvality zivota v polozkich "Ako je pre teba dolezité" a

"Ako si spokojny" u aktivnych Sportovcoch
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Tabul’ka 3 Vzt'ah medzi Sportovou uroviiou a oblastami kvality Zivota
(p<0,20%; p<0,10%%*; p<0,05***; p<0,01****)

Group adulthood
A B [ o
Pasivni PrileZitostni| Aktivni
e e s 0,193~ 0,236"""" -051
YEICE S PO00s P —— 105 001 706
0,362 0,128~ - 148
rs ¥ ’ 0
Psychosocidlna pohoda e 002 075 275
: 152 083 -,146
i re , ! '
% Spiritudlna pohoda = >01 557 582
130 0,160~ 167
rs £ 2 :
E Materidlna pohoda S hbdata 577 037 220
rs ,094 0,144~ -0,252°
Vzdelanie
§ ohodnota] 432 045 061
! i re 0,177 0,281~ -,040
§ |vorny zas o-hodnota 138 000 769
0,217 0,233~ 0,284
. . rs » s f
Vzhlad a vlastnictvo veci o-hodnota 068 001 034
0,280 0,165~ -0,312"""
. . o r, » » ¥
Orientécia na budicnost p-hodnota 017 021 019
R . rs -074 02217~ -,148
yECKA pahaca p-hodnota 535 002 277
054 0,179~ -113
rs f y .
Psychosocidlna pohoda o-hodnota 650 012 307
-011 060 -026
2 rﬁ ' N N
: Spiritudlna pohoda o-hodnota a5 406 848
! 019 0,093~ -,046
] rs ' y s
g Materidlna pohoda o hodnota 77 599 739
1 _ re 065 0,178~ -059
g \zdelanie o-hodnota 588 013 668
3 re -073 087 =077
Molnvicas S hodnota 540 226 574
077 0,131~ -,096
2 r Fs 4 * 4
Vzhlad a vlastnictvo veci p-hodnota 522 068 484
081 -013 -0,199~
. . . , rs v ’ '
Orientécia na budicnost o-hodnota 499 850 141

Spearmanov korelaény koeficient p<0,20*; p<0,10**; p<0,05***; p<0,01***

Druha cast’ vysledkov poukazuje na vzt'ahy medzi vybranymi oblastami kvality
zivota a uroviiou pohybovej aktivity.

U pasivnych Sportovcov sme zaznamenali vyznamné vztahy medzi
sledovanymi kritériami v oblastiach fyzickej pohody, psychosocialnej pohody, volného
¢asu, vzhl'adu a vlastnictva veci a orientdcie na buducnost’. V oblasti spokojnosti sme
nezistili ziadne Statisticky vyznamné suvislosti.

Najviac pozitivnych vztahov medzi frekvenciou Sportovania a kvality Zivota
sme zaznamenali v oblasti doleZitosti u prileZitostnych Sportovcov. PrileZitostni
Sportovei povazuju za dolezité vSetky oblasti okrem spiritudlnej pohody. V oblasti
spokojnosti sme zistili Statisticky vyznamné suvislosti medzi frekvenciou pohybovej
aktivity a oblastami fyzickej pohody, psychosocidlnej pohody, materidlnej pohody,

vzdelanim a vzhl'adom a vlastnictvom veci.
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Aktivni Sportovci pripisuju pozitivny vyznam oblasti vzdelania, vzhl'adu a
vlastnictvu veci a orientacie na buducnost’. V oblasti spokojnosti sme zistili Statisticky

vyznamné suvislosti len v oblasti orientacie na budiicnost’.

ZAVER

Vysledky prace jednoznacne poukazuju, Ze frekvencia pohybovej aktivity na
urovni prilezitostny Sportovec, zvySuje uroven spokojnosti vo véc¢Sine oblasti kvality
zivota. Pohybova aktivita u dospelych v priemere trikrdt do tyzdna vyznamne
ovplyviuyje fyzicki pohodu (zdravie, spanok zvladanie kazdodennych aktivit, nemat’
problémy), psychosocialnu (rodina, medziludské vztahy, intimne vztahy, zaluby,
bezpecie), materialnu pohodu (peniaze, dobré jedlo), vzdelanie (byt vzdelany, chodit
do skoly), respektive spokojnost’ s vzhl'adom a vlastnictvom veci (dobre vyzerat’, pekne
sa obliekat’, mat’ veci, ktoré sa mi pacia). Nizka (zZiadna) frekvencia pohybového
zatazenia nepreukazuje vyznamné vztahy s jednotlivymi oblastami kvality zivota
dospelych. Vysoka frekvencia pohybového zatazenia ovplyviiuje oblast’ orientacie na
buducnost’ (mat’ v budicnosti deti, zamestnanie, ktoré ma bude bavit’).

Vysledky opitovne poukazuju na ddlezitost’ kazdodennych pohybovych aktivit v

zivote dospelych pri zvySovani jednotlivych oblasti kvality zivota.
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THE RELATIONSHIP OF PHYSICAL ACTIVITY AND SUBJECTIVE WELL-
BEING OF ADULTS

Scarlett KALLAYOVA

Department of Physical Education and Sport, Education faculty, CPU in Nitra, Slovakia
ABSTRACT

The aim of the research is to analyze the relationship between the frequency of
physical activity during a week and quality of life in adults. We expect differentiated
relationship between quality of life and level of physical activity during a week for
adults, preferring different kind of sports. The research was conducted on a group
of 322 respondents. The research was formed mostly by teachers of primary and pre-
primary facilities, respectively future teachers. For collecting research data a
questionnaire method was used. The obtained data were subjected to statistical analysis
using the Mann Whitney-U test. The results show a differentiated relationship between
the level of physical activity and the importance, which the adults attribute to different
areas of quality of life. Causality with quality of life was observed in all groups of
athletes in area of importance, which they perceive physical well-being and focus on the
future. In the area of satisfaction, all three groups agreed, that they rated most
negatively the area of spiritual well-being (justice, freedom, beauty, art, truth).

Key words: movement, quality of life, interaction, teachers, kindergardens and primary
schools
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VPLYV POHYBOVYCH AKTIVIT NA KVALITU ZIVOTA ADOLESCENTOV
V STREDNEJ A NESKOREJ ADOLESCENCII

Matej KRAL

Katedra telesnej vychovy a sportu, Pedagogicka Fakulta,

Univerzita Konstantina Filozofa v Nitre

ABSTRAKT

V poslednych rokoch sa dostdva do popredia sedavy spOsob Zivota ato nie len
u dospelych ale aj u deti. Ma to negativny vplyv na ich Zivot a preto je potrebné, aby sa
o tomto probléme dnesnej doby hovorilo stale viac a viac a aby si I'udia uvedomili, aku
dolezitu a nepostradatel'na tlohu hra prave pohyb v nasich zivotoch.

Prispevok prezentuje vysledky vzt'ahovej analyzy medzi pohybovou aktivitou v tyzdni
a oblast’ami kvality Zivota u Studentov v strednej a neskorej adolescencii s roznou Sportovou
uroviiou. Ocakavali sme pozitivne interakcie medzi pohybovymi aktivitami v tyzdni
a oblastami kvality Zivota u Studentov s pravidelnou pohybovou aktivitou v tyzdni.

Prieskumu sa za¢astnili Studenti strednych $kol a univerzit zo SR (n=308). Kvalita Zivota
bola sledovana prostrednictvom modifikovaného dotaznika SQUALA a tiroveil pohybovej
aktivity vtyzdni vhodindch (PA). Zistené udaje prezentujeme deskriptivnymi
charakteristikami (n, M, SD) a Statisticki vyznamnost' rozdielov, respektive vztahov
posudzujeme neparametrickymi metédami (W, U, rs) pri hladindch vyznamnosti (p<,05,
resp. p<,20).

Vysledky preukézali najpocetnejSie interakcie medzi pohybovou aktivitou a oblastami
kvality zivot u Studentov, ktori vykonavali aktivne Sportové aktivity, resp. u Studentov
v neskorej adolescencii. V skupine aktivnych Sportovcov v strednej adolescencii boli
preukazané pozitivne interakcie s oblastou fyzickej pohody (p<,10), oblastou vzhladu
a vlastnictva veci (p<,01), resp. u prilezitostnych Sportovcov so spiritudlnou oblastou
(p<,01) a oblastou vzdelania (p<,20). V skupine neskorej adolescencii bola preukézana
pozitivna interakcia PA iba s oblastou materidlneho zabezpecenia (p<,01).

Vysledky potvrdzuju vysledky vyskumov z oblasti pohybu a kvality zivota adolescentov.
Opitovne sa preukazalo, ze stredna a neskord adolescencia je vel'mi burlivym a nestabilnym
obdobim, hlavne €o sa tyka spokojnosti s kvalitou zivota. Napriek tomu sa potvrdzuje
dolezitost’ pohybovej aktivity v Zivote adolescentov, ako prostriedok na ovplyviiovanie
jednotlivych kvalit zivota, ale hlavne na vytvaranie optimalnych podmienok pre moznosti
zvySovania kvality zivota v socidlnom prostredi adolescentov.

Klucové slova: Pohybova aktivita, kvalita zivota, interakcia, Studenti, adolescencia
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Obdobie adolescencie je zlozitym obdobim v Zivote mladého ¢loveka sprevadzanom
mnohymi vonkaj$imi a vnlitornymi premenami. Jedinec sa meni ako telesne a hormonalne,
tak aj psychicky ¢i emociondlne. Pre toto obdobie hl'adania seba samého a utvarania si
vlastného nazoru, je charakteristické vytvaranie novych vztahov, priatel'stiev a novych
zivotnych roli (Fenwickova, E.-Smith, T. 1994).

Nakoniec pre toto obdobie je typicka najmi trochu nadnesend rada, ktora vravi
,»Vvsetkym rodi¢om dospievajtcich deti by mozno pomohlo, keby si na ¢ele svojho potomka
predstavili vytetovany napis ,,Pre rekonstrukciu uzavreté (Carr-Gregg, 2012, s. 27).“

Opisom subjektivnej pohody, pocitu Stastia ¢i kvality zivota sa v dneSnej dobe
zaobera mnoho vednych odborov ako socioldgia, psychologia ¢i ekondémia. Kiivohlavy
(2004) definuje kvalitu zivota ako program hodnotenia individudlnej kvality zivota
s ohl'adom na spokojnost’ daného ¢loveka s dosahovanim vytycenych cielov urcujicich
smer jeho zivota, ktoré¢ sa hodnotia podl'a hierarchie hodnot, odrazajucich sa v celkovom
spdsobe Zivota ¢loveka.

Spokojnost’ s vlastnym Zivotom sa véc¢Sinou spaja s determinantmi ako zdravotny
stav, socioekonomicky status, vek, zapojenie do ndbozenskych aktivit, medzil'udské vztahy,
vyznamné zivotné udalosti, rodiCovstvo, socialna opora, materialne vlastnictvo, sebaticta
a osobné premenné (Simmons, R. G- Blyth, D. 1987).

Zo psychologického hl'adiska je to miera sebarealizacie a dusevnej harmonie, teda
miera zivotnej spokojnosti ¢i nespokojnosti (Hatrl, Hartlova., 2000).

Osobna pohoda (anglicky well-being) je definovana ako emocionalne a kognitivne
hodnotenie Zivota jedinca, ktoré zahfila ako emociondlne reakcie na prezité udalosti, tak
kognitivne posudzovanie vlastnej zivotnej naplne a spokojnosti (Kalinkova M, Brod’ani J,
Kanasova J, Paska [, Sutka V. 2015).

,.Za kazda hodinu, ktort venujeme cviteniu, moézeme oc¢akavat’ prediZenie Zivota o
dve hodiny. Tomu sa hovori skveld navratnost’ investicie® (Galloway, 2007, str. 13).

Vyznamnu rolu v zivote adolescenta zohrava pohybova aktivita, ktora prindsa mnoho
socialnych, psychologickych a fyzickych pozitiv tym, ze prispieva k spravnemu telesnému
vyvinu, zvySuje frekvenciu prezivania pozitivnych emocii, umoziuje nadvdzovanie novych
priatel'stiev, ma priaznivy vplyv na metabolizmus a schopnost’ uchovat’ si optimalnu telesna
hmotnost’, ¢o d’alej ovplyviiuje vyskyt a prevenciu mnohych ochoreni, porach a mnoho

inych (Czakova, N. Halmova, N. Brodani, J. 2008).
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Pohybova aktivita (PA) je vykonnym faktorom zdravia. Je tiez ufinnym
prostriedkom na zabranenie a prevenciu celej rady chronickych chordob vzhl'adom na vek aj
populaciu (Warburton et al., 2006).

V naSom prispevku sa zameriavame na Studentov strednych $kol a univerzit
v strednej a neskorej adolescencii. Hlavnym cielom bolo poukazat’ na interakcie medzi
jednotlivymi oblastami kvality zivota a r6znou Urovilou pohybovej aktivity v tyzdni. Ako
jeden svyznamnych faktorov, ktory mal ovplyvnit spominani kauzalitu vo vztahu
k vysledkom, je aj Sportova troven. Zaoberali sme sa taktiez otazkami: Aké je urovei
pohybovej aktivity v tyzdni a kvalita zivota Studentov v strednej a neskorej adolescencii?

Aké rozdiely su v jednotlivych oblastiach kvality zivota z pohl'adu ddlezitosti a spokojnosti?

2 CIEL, HYPOTEZY A ULOHY VYSKUMU
2.1  Cier

Cielom prace je poukazat’ na interakciu pohybovej aktivity v tyzdni a jednotlivych
oblasti kvality zivota u Studentov v strednej a neskorej adolescencii s r6znou Sportovou
uroviou.
2.2 Hypotézy

H1 Skupiny Studentov v strednej aneskorej adolescencii budi dosahovat
diferencovanu uroven pohybovej aktivity v tyzdni a kvality Zivota

H2 U skupin svySSou pohybovou aktivitou vtyZzdni zaznamename vysSiu
frekvenciu pozitivnych interakcii s oblastami kvality zivota
2.3 Ulohy
1. Zistit’ uroven pohybovej aktivity, kvality zivota a inych faktorov ovplyviiujacich
kvalitu Zivota
2. Zistit interakcie medzi pohybovou aktivitou a kvalitou Zivota

3. Na zéklade vyhodnotenia vysledkov vyvodit’ zaver

3 METODIKA

Vyskumny subor

Dotaznikového prieskumu zameraného na zistovanie Sportovej urovne, frekvencie
pohybovej aktivity v tyzdni a kvality zivota sa zucastnili Studenti nitrianskych strednych
§kol a univerzit (n=308). Vekovy priemer suboru Studentov v strednej adolescencii bol M:

16,66 roka pri SD: 0,474 a Studentov v neskorej adolescencii M: 19,44 roka pri SD: 0,601.
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Respondenti uvadzali Sportovl urovein podl'a subjektivneho hodnotenia. Skupiny ziakov
sr6éznou Sportovou uroviiou v strednej adolescencii oznacujeme A-C a v neskorej
adolescencii D-F:

A(D): Pasivny Sportovec - nevyhladava pohybovl aktivitu, maximalne absolvuje
povinné Sportové aktivity v Skole;

B (E): Prilezitostny Sportovec - vyhl'adava pohybovu aktivitu, nepravidelnost’ v tyzdni,
neorganizovana pohybova aktivita;

C (F): Aktivny Sportovec - pravidelnost’ v tyzdni, nie je clenom Sportovej organizacie
alebo je <¢lenom Sportovej organizdcie, celoStatna uroven, vykonnostny

alebo vrcholovy

W Strednd adolescencia ~ ® Neskord adolescencia

100 -

60 - F—

40 -

20 -

0 T T T
pasivny Sportovec prileZitostny Sportovec aktivny Sportovec

Obr. 1 Charakteristika sledovaného suboru z pohl'adu tirovne pohybovej aktivity

Sposob ziskavania vyskumnych Gdajov
Modifikovany dotaznik pre Studentov obsahoval vybrané polozky z dotaznika
SQUALA (Ocetkova,2007).
Polozky dotazniku SQUALA boli vyhodnocované z pohl'adu oblasti:
1. Fyzické pohoda (zdravie, spanok, zvlddanie kazdodennych aktivit, nemat’ problémy);
2. Psychosocidlna pohoda (rodina, medzil'udské vzt'ahy, intimne vzt'ahy, zal'uby, bezpecie);
3. Spiritualna pohoda (spravodlivost’, sloboda, krasa, umenie, pravda);
4. Materialna pohoda (peniaze, dobré jedlo);
5. Vzdelanie (byt’ vzdelany, chodit’ do Skoly);
6. Vol'ny ¢as (moznosti travit’ vol'ny ¢as, mat’ dostatok veci na zdbavu);
7. Vzhl'ad a vlastnictvo veci (dobre vyzerat', pekne sa obliekat’, mat’ veci, ktoré sa mi pacia);

8. Orientacia na budicnost’ (mat’ v buducnosti deti, zamestnanie ktoré ma bude bavit).
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Dotaznik definuje oblasti z objektivnej stranky ,,Ako je pre teba dolezité ....” a druha
oblasti zo subjektivneho stranky ,,Ako si spokojna s ....”.

Obe polozky posudzovali respondenti na 5 bodovej skale podl'a toho aky vyznam jej
v Zivote pripisovali, resp. ako bola pre nich v Zivote délezita (1. Uplne neddlezité, 2. Trochu
dolezité, 3. Stredne dolezité, 4. Velmi dolezité, 5. Uplne dolezité) a (1. Velmi nespokojny,
2. Nespokojny, 3. Nieco medzi, 4. Spokojny, 5. Vel'mi spokojny).
Postupy a spdsoby matematicko-Statistického spracovania

Pri spracovani udajov sme pouzili zakladné deskriptivne Statistiky (pocetnost’ n,
priemer M, smerodajna odchylka SD), Rozdiely medzi délezitostou a spokojnostou v
kvalite zivota u zavislych skupin sme posudzovali Wilcoxonovym z testom a rozdiely medzi
nezavislymi skupinami sme posudzovali Mann-Whitneyovym U testom. Pri zistovani
interakcie medzi premennymi ,,pohybovou aktivitou v tyzdni a oblasti kvality Zivota“ sme
pouzili Spearmanov korelaény koeficient (rs). Pre posudenie Statistickej vyznamnosti
rozdielov sme pouzili hladinu vyznamnosti p<0,05 a vzt'ahov p<0,20. Udaje boli spracované

v programe MS Excel a SPSS.

4 VYSLEDKY A DISKUSIA

Pohybova aktivita Studentov strednych a vysokych §kdl je diferencovana vzhl'adom
k obdobiu adolescencie, Sportovej urovni, celkovej pohybovej aktivite, resp. pohybovej
aktivite realizovanej mimo Skolsku telesnu vychovu (tab. 1, 2, 4).

Statisticky vyznamné rozdiely (p<,01) boli preukazané medzi skupinami $tudentov
v strednej a neskorej adolescencii uvadzajucich réznu Sportovu Groven (tab. 2). Rozdiely
evidujeme aj pri porovnani celkovej tirovne pohybovej aktivity v tyzdni (tab. 4). Studenti
v strednej adolescencii, uvadzajici pasivnu a prilezitostnu Sportovu uroven, dosahuju vyssiu
uroven celkovej pohybovej aktivity v tyzdni ako Studenti v neskorej adolescencii (p<,01).

Studenti v strednej a neskorej adolescencii uvadzajici aktivnu $portovi uroveit
dosahuju rovnaku uroven pohybovej aktivity (tab. 4). Rovnaka uroven pohybovych aktivit
realizovanych mimo $kolskt dochédzku bola zaznamenana aj medzi skupinami s rovnakou
Sportovou troviiou (tab. 4).

Studenti v strednej a neskorej adolescencii uvadzajiici pasivnu a prileZitostna
Sportovu uroven sa zucastiovali pohybovych aktivit v priemere A: 3,45 hod <> D: 2,10 hod
do tyzdna a B: 4,96 hod <> E: 3,45 hod do tyzdia. Vysoku frekvenciu pohybovej aktivity

v tyzdni preukazovali skupiny adolescentov uvadzajicich Sportovi uroven aktivnych
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Sportovcov C: 9,18 hod <> F: 8,57 hod do tyzdia, ¢o vyplyva z poziadaviek kladenych na

tato Sportova uroven.

Celkovo mozeme skonStatovat’, ze Studenti strednych $kdl v strednej adolescencii

dosahuju vysSiu urovein pohybovych aktivit ako Studenti vysokych $kol v neskorej

adolescencii. Vyznamnu ulohu tu zohravaju pohybové aktivity realizované poc€as povinnej

Skolskej dochadzky, ktoré navysuju celkovy objem pohybovych aktivit v tyzdni. Hodinovy

objem pohybovych aktivit realizovanych mimo Skolskii dochédzku je rovnaky u oboch

skupin adolescentov na réznej Sportovej urovni. Celkovo je vSak uroven vol'nocasovych

pohybovych aktivit u Studentov uvadzajucich pasivnu a prilezitostnu Sportovu uroven vel'mi

nizky, ¢o potvrdzuje dnesny celospolocensky trend inaktivity.

Tab. 1 Popisné charakteristiky veku, pohybovej aktivity a kvality zivota Studentov v

strednej a neskorej adolescencii s rdznou Sportovou uroviiou

Strednd adolescencia

MNeskora adolescencia

A Pasivny B PrileZitostni C Aktivni O Pasivny E Prilezitostni F Aktivny
{n=20} {n=49) [{n=62} {n=21} [n=23) {n=67}

Ukazowvatele M 5D M S5O M 5D M 5D M in ] M S5O

Vek 15,60 50 [1573| ,a5 [15.63| .29 [19.33] ,20 |19.54| 54 [19.34] 5o
Pohybowva aktivita v ty#dni bez TV [h) 165 | 1,18 | 3,08 | 1,50 724 377 |190]| 1,18 | 330 | 179 [7as5]| 3,22
Celkovs pohybovs aktivitav tjzdnifn) | 345 | 1,32 | 496 | 163 918 267 [2120| 100 | 3,45 | 180 [857| 330

& |Fyzicid pohoda a63| 22 | a42 | .21 [a38| 23 |as2| 30 | a3 | .21 [as3| .3
& |psychosocidina pohoda 298| ,91 [ 395 | .47 [386| 21 |=zm0| 33 | 391 | 35 [aza| .26
@ |[spiritusina pohoda 2,43 | 52 | aa0 | 92 [aoa| 23 |a27| 368 | 24 | 26 [aaz| .57
B |Materidina pohoda a08| 69 | 400 | 86 [381] .63 [390] 29 | 3.2 | 59 [a2e| .e2
*: Vezdelanie a23| 77 | a20 | .65 |[390| &8 |as7z| 51 [ ama | 51 [aaz| 70
2 volng cas aa0| 53 [ 413 | e0 |41a| 60 |22a| 28 | 388 | .47 |a33| =53
g |venrada viastnictvo veci 297 | 1,13 [ 22 | 22 |356| 26 |38 62 | 343 | .22 |aoo| 75
| P e e 218| 86 | 435 | .79 |a2s| 79 |awo7| 75 | a25 | .59 [aa2| .36
| Pyzické pohoda 271 | 382 [ 3712 | .66 |[39a| 57 |336| 31 | 374 | .37 |3m92]| .65
15 schursrn sl g z294| 57 [ 380 | e0 |[3.8| 32 |367| .29 | 385 | 36 |3.88| .23
_g SpmTSin potoda z08| 58 [ 297 | 67 |[288| 53 |3ma| 37 | soa | 58 [323]| 78
2  |materidlna pohoda 353 | 63 | 372 | 60 [368]| 77 |228| 38 | 247 | 50 [3a3] 1,00
7 |vadelanic a00| 31 [a13 | e8 [269] 72 |aa7| 37 | a0s | 57 [365| 1,09
2 |vomjcas a08| 57 [ 395 | 89 [371] 412 |aos| 27 | 278 | 56 [356| .93
Wil o Wi triCIwe wech 265| ,59 | 394 | .78 |[a19| 54 |3.7a| .49 | 389 | .54 |a33| ,&5
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Tab 2 Porovnanie veku, pohybovej aktivity a kvality Zivota Studentov s roznou §portovou
uroviou v strednej a neskorej adolescencii (Mann Whitney U-test p<,01**; p<,05%*)

Stredna adolescencia Meskora adolescencia
A<B B<C AcC D:E E<:F D==F
Ukazovatele U |pwvalue u pvalue| U |pwvalue| U (|pwvalue u pvalue| U |p-value
vek az2ao|  ,273| 13585  Lz2a0| e0zo|  LE17]| B3L0|  .370| 24700 ,038*| 6785 ,7BS
Pohybova aktivita v tyZdni bez TV [h) 233,0| ,001**| s5o0,0( 000**| 62,5 ,000*¢| 290 001**| 7115 000+ 520 000t
CE'IHD‘"E‘ pﬂ‘h?tﬂ:l"u'i aktl'l'ltﬁ'u't‘_i’idl'll {hb 2Ad'lu Imj'“ d&1“5 Im“ 53IB Im‘. 52ﬂlu IML“ mln Jm“ Hln Jm“
m Fyzickd pohoda 3410| ,045%| 1aaas|  ss4| 3870| 020%*| 7350  123( 1E260| ,000**| 5205 OB2
,‘E Psychosocidlna pohoda ama s ,s4s5| 137a0  ,388| ames| ,127] esso|  L067| 12725| 000**| 2305 000+
% Spiritudina pohoda asiol 511 87Ls| ooo*+| 3245 001+ 7ss,5|  L245| 18415| oo0**| ass0| 0a3*
_ﬁ Materidlna pohoda asaz|  g28| 12770 40| a30|  ,izo| 6580 029 1428.0| ,000**| 3820 024*
E Vezdelanie ass,s|  ,77o| 1050.5( Do4**| asis|  Lo77| 4175 000**| 24175| 036%| 47i0| 010*
3 Volny Eas 368,5| ,097] 14700 ,7e4| as2o|  ,123] 20| L011**| 16135 L000**( s705| 174
E Vzhiad a viastictwo veci 4735  ,E23| 9705 ooa**| a7os| L103]| G215 ,016*| 16930 ,000**| s7os| 185
| I a78,5|  Lao0| 13855  ,40E| ses,o|  ,7eo| 170 351 22115 004**| 382 5| 022t
| Fyzickd pohoda 4505 EB3[ 11435 o24*| 3860 ,015¢| aoo0,5( ,o000**| 22630 000**| 312.0| OO0+
w Psychosocidlna pohoda a1ao|  ,313| 12675  ,134| 3Es| ,o12¢| &S00 ,029*| 2730  La7s| asmao| pazt
_% Spiritudlna pohoda 4705  ,eBE| 13485  ,308| s43,5|  La02| Bsio|  ,sis| 27135 331 eos0| 330
2 |Materidina pohoda 3g1,5| ,138| 1asz0|  ,sE3| s3xo|  ,328] BST5|  sE| 2Emio|  ,7Im| s4zo| 54D
(0]
T |Vedelnie 430 481 oeo,o| ,ooa*+| a7ss|  Looo| veas| L22s| 22300 006**| a770| 024t
g Uu.rn-j-Eas 445,00 L7 11385 [17*| 389.0( ,00B**| 6315 J15*( 2613,0 ,176| 4685 Rl
Vzhlad a vlastictvo veci 369.5 ,107| 12750 ,141| 3190 ,001**| EED,D JETL( 1380,0( ,DDO**| 331,0| OO
Tab. 3 Porovnanie oblasti kvality Zivota z pohl'adu dolezitosti a spokojnosti (Wilcoxonov
test z-test p<,01**; p<,05*)
Stredna adolescencia Neskora adolescencia
A B C D E E
Ukazovatele z |pvalue| z |p-value| z |p-value| z |p-value| z |p-value| z |p-value
Fyzickd pohoda 3,979| ,000**| 5,55/ ,000%*|5.466| ,000**| 4,040 ,000%*|7,013| ,000** 6,084 ,000%*
Psychosocidlna pohoda ,364|  ,716|1,737|  ,082|3,003| ,002**|3 904 ,028% 1,505 ,132|5,032| ,000%*
Spritudlna pohoda 3,931 ,000**|6,025| ,000** 6,687 ,000**| 4,060 ,000%*| 7,887 ,000%*| 6,998| ,000**
Materidlna pohoda 2,330) ,020%2,319| ,020%|1,484| 13813025 ,002**|1,835| ,066/4,307| ,000**
Vzdelanie 1,534 ,125|0,831| ,406(2,517| ,012%|3,019| ,003**0,422| ,673|2,896| ,004%*
Volny éas 2,292\ ,022%1,287| ,198(4,103| ,000**| 0,988  323|1,503| ,133|4,260| ,000**
Vzhlad a vlastnictvo veci 1,180 ,238|1,160| ,246|5,353| ,000**|p287| ,774|1,943| ,052|2,748| ,006**
Kvalita zivota u skupin adolescentov s odliSnou Sportovou uroviiou vykazuje niektoré

spolo¢né znaky (tab. 1, 2, 3). VSetky skupiny prikladaji vyssSiu dolezitost’ ako spokojnost’

oblasti fyzickej spiritualnej pohody. Rovnako u aktivnych Sportovcoch prevazuje dolezitost’

nad spokojnostou s oblastami kvality Zivota. Ako jedind skupina adolescentov vsak

uvadzaju vyssiu spokojnost’ so vzhl'adom a vlastnictvom veci.
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H Ako je pre teba doleZité ... M Ako si spokojny ...

5 4 3 2 1 0 0 1 2 3 4 5
4,36 | fyzicka pohoda (d=0,62; p=0,001) 3,74
3,91 | i psychosocidlna pohoda (d=0,06; p=0,133) 3,85
4,14 | f spiritualna pohoda (d=1,1; p=0,001)
3,62 | i materidlna pohoda (d=0,16; p=0,066)
4,01 | i vzdelanie (d=0,04; p=0,673) 4,05
3,88 | i volny ¢as (d=0,1; p=0,133) 3,78
3,43 | i vzhlad a vlastnictvo veci (d=0,26; p=0,053) 3,69
4,25 | i orientdcia na buddcnost
1-Uplne nedélefité, 2-Trochu déleité, 3-Stredne 1-Velmi nespokojny, 2-Nespokojny, 3- Nieco medzi, 4-
dblefité, 4-Velmi dolezité, 5-Uplne dalefité spokojny, 5-Velmi spokojny

Priklad porovnania oblasti kvality Zivota v polozkach ,,ako je pre teba dolezite* a ,,ako si
spokojny s...*
Najvyssiu dolezitost” prisudzuji vsSetky skupiny adolescentov fyzickej pohode. Doélezita
ulohu prisudzuju adolescenti tiez orientacii na budiucnost’. Najmenej spokojni su s oblastou
spirituality (spravodlivost, sloboda, krasa, umenie, pravda).

Zhodnost” medzi ddlezitostou a spokojnostou bola zaznamenana u skupin pasivnych
a prilezitostnych Sportov v oblasti vzdelania, vzhl'adu a vlastnictva veci.

Najviac rozdielov medzi skupinami adolescentov srovnakou Sportovou uroviiou
nachddzame u prilezitostnych a aktivnych Sportovcov (tab. 4). Studenti v strednej
adolescencii prikladaju vyssiu dolezitost’ spiritualnej a materidlnej oblasti, oblasti vzdelania,
vol'ného ¢asu, vzhl'adu a vlastnictva veci, resp. uvadzaji vyssiu spokojnost’ s materidlnou
pohodou, vzhl'adom a vlastnictvom veci ako Studenti v neskorej adolescencii.

Opacny pohlad na kvalitu zivota z pohladu ddlezitosti a spokojnosti maji skupiny
aktivnych Sportovcov. Vyssiu dblezitost’ oblastiam kvality Zivota pripisuju aktivni Sportovcei
v neskorej adolescencii fyzickej, psychickej, spiritudlnej a materidlnej pohode, oblasti
vzdelania, vzhl'adu a vlastnictvu veci. Vyssiu spokojnost’ ako dolezitost’ prikladaju aktivni

Sportovci v neskorej adolescencii psychosocialnej a spiritudlnej oblasti.
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Tab. 4 Porovnanie Studentov v strednej a neskorej adolescencii s rovnakou Sportovou
uroviiou (Mann Whitney U-test, p<,01**; p<,05%)

Pasivni Prilezitostni Aktivny
A=l B===E C=F

Ukazowvatele u p-value W] p-value 0] p-walue
Vek 00| oot 00| Do 00| Dot
Pohybowa aktivita v tyzdni bez TW (h) 17E,D .372] 2088,5 JE1a] 2010,5 L 752
Pohybowa aktivita v tyZdni [h) B86,5| ,mpoa**] 1112 0| poot*] 1D02.S5 LAOE
: | Fyzicka pohoda 157,00 LA53] 2000,0 LALT] 1ZR0 5| et
;-'% Psychosocialna pohoda 136,5 Josal 20120 as1] sos0| 000**
% Spiritudlna pohoda 150.5 L110] 1ABS0| 0] 0TS0 | A0t
—E, Materialna pohoda 1745 ,320] 1483,5| 001%*| 1207,0| 000t
E Vzdelanie 15E,5 Ji52] 1579 5| DOS5*t] 16070 Kirra,
3 Volmy Cas 156,00 L13E] 163090 ST 1755 5 L 116
2 |Vzhfad a vlastnictwo weci 1EE, 0 J524] 12350 p0O0C*) 14675 004t
= Orientidcia na buddonost 1E7.5 84 18755 LAST] 13,0 SOEE
_ | Fyzicka pohoda 10 0| mat+] 20405 ,52E] 20510 L 202
l'1 Psychosocidlna pohoda 113 5 JO13*] 21505 ,ES3| 1SEZ 0 St
% Spiritualna pohoda 203,00 LBEL) 21855 LSE245] 16045 St
2 |Materidilna pohoda 1=3,0 LE7E] 15640 Doatv) 1TEED LL1EZ
Ll-: Vzdelanie 1B86,0 LA54) 1IBEZ O A8 20320 e |
E.:% Volmy Eas 208, 5 JSESl 17950 ,O0F5] 1EED,S L3661
Wzhlad a wlastnictwo weci 1645 SAA2E] LeED D ST 17425 L 107

Korelacnd analyza celkovej pohybovej aktivity v tyzdni a subjektivneho hodnotenia
spokojnosti v jednotlivych oblastiach kvality Zivota, poukazala na diferencované interakcie
u adolescentov s r6znou Sportovou uroviiou (tab. 5).

NajpocetnejSie interakcie medzi pohybovou aktivitou a oblastami kvality Zzivota
sledujeme u Studentov, ktori uvadzali aktivnu Sportovl Groven, resp. u pasivnych Sportovcov
v neskorej adolescencii. Vo vicsine pripadov prevazuji zaporné interakcie nad pozitivnymi.

Pozitivne interakcie PA s oblastami kvality zivota nachadzame sporadicky. Najviac ich
nachadzame v strednej adolescencii. V skupine aktivnych Sportovcov v strednej
adolescencii boli preukdzané pozitivne interakcie s oblastou fyzickej pohody (rs: ,226,
p<,10), oblastou vzhladu a vlastnictve veci (rs: ,353, p<,0l1), resp. u prilezitostnych
Sportovcov so spiritualnou oblast'ou (rs: ,391, p<,01) a oblast'ou vzdelania (rs: ,217, p<,20).
V skupine Studentov v neskorej adolescencii bola preukazand pozitivna interakcia PA iba
s oblast'ou materidlneho zabezpecenia (rs: ,326, p<,01).

S prihliadnutim na predchadzajtiice vyskumy, naSe vysledky opitovne potvrdili negativny
vplyv velmi nizkej, resp. velmi vysokej pohybovej aktivity v tyzdni s jednotlivymi
oblastami kvality zivota Studentov v strednej a neskorej adolescencii. Pohybové aktivity
vykonavané prilezitostne 3-5 hodiny do tyzdna vykazuju, aj ked’ mdlo pocetné, pozitivne
interakcie s oblastami kvality Zivota.
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Tab. 5 Vzt'ah medzi pohybovou aktivitou v tyZdni a jednotlivymi oblastami kvality zivota
Studentov v strednej a neskorej adolescencii s réznou Sportovou uroviiou (Spearmanov
korelacny koeficient rs; p<,20%; p<,10%*; p<,05%**; p<,01****)

Stredna adolescencia Meskord adolescencia
A B C D E F
Pasivni | Prilefitost | Aktivni Pasivni | Prilefitost | Aktivni

s s -,008 JO9E J22EHE -,258 J0E7 -, 283+

e pvalue| 972 51z 077 260 420 020
. rs -,053 ,178 045 - B03EEEE ,oos -, 2B5EEE

g e L pvalug| 825 221 ;728 v 353 L0320
,-*E - re -185 goresss | apgess | pyoas 023 T

% IR pvalue ,434 , 05 016 L0l ,330 ,01
_E Mt pohod rs -, 280 070 ,031 - BO4FEEE | gppiEEE - 5

- pvalue| 232 B33 Bos D00 D02 D00
; e rs -,216 J217E 294+ | 207 013 - EO0EEEE

‘g pvalug| 360 134 020 [ 803 D00
=% . r, | -503%*| -o033 4191% | -373% | _312%F | _cogeees

Volny cas pvalue| 024 545 38 096 003 D00

e — re -363% 020 353EEE 087 ,109 020

pvalue| 115 JF:ET) 05 ;709 311 878

ZAVERY A DISKUSIA

Vysledky nasho vyskumu potvrdili vystupy predchadzajiucich vyskumov z oblasti
vztahovych analyz medzi pohybovymi aktivitami a kvality Zivota adolescentov.

Opétovne sa preukazalo, ze stredna a neskora adolescencia je vel'mi burlivym a nestabilnym
obdobim, ktora sa prejavuje nespokojnost’ou s kvalitou zivota.

Potvrdil sa negativny vplyv vel'mi nizkej, resp. vel'mi vysokej pohybovej aktivity v tyzdni
s jednotlivymi oblast’ami kvality Zivota Studentov v strednej a neskorej adolescencii.

V nasom pripade ani prili§ vysoka aktivita na urovni aktivnych, resp. registrovanych
Sportovcov nezvysila frekvenciu pozitivnych interakcii s oblastami kvality Zivota.
Vysvetlenie vidime v naro¢nosti stredoskolského a vysokoskolského $tadia, Specifickosti
sledovanej vzorky, resp. rozsahu a frekvencii Sportovych aktivit realizovanych mimo §tadia.
Potvrdila sa interakcia prilezitostnej pohybovej aktivity a kvality Zivota adolescentov.
Mo6Zzeme tym poukdzat na moznosti ovplyviiovania jednotlivych kvalit Zivota
prostrednictvom pohybovych aktivit a hlavne na doélezitost vytvarania optimalnych

podmienok pre moznosti zvySovanie kvality Zivota v socidlnom prostredi adolescentov.
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THE IMPACT OF PHYSICAL ACTIVITY ON QUALITY OF LIFE OF
ADOLESCENTS IN MIDDLE AND LATE ADOLESCENCE

Matej KRAL

Department of Physical Education and Sports, Faculty of Education,
UKF Nitra, Slovakia

ABSTRACT

The aim of the work is to show the interaction of physical activity per week and
individual quality of life among students in middle and late adolescence with different sport
levels. For groups of students in middle and late adolescence we expected different level of
physical activity a week, and quality of life. The sample consisted of 308 students of
secondary schools and universities in Nitra. When processing the data we used basic
descriptive statistics (frequency n, the average M, standard deviation, SD, mathematical
difference of diameters "d"), the differences between importance and satisfaction in the
quality of life of dependent groups we assessed the Wilcoxon test and the differences
between independent groups assessed Mann-Whitney U test. In examining the interaction
between the variables' physical activity of the week, and the quality of life "we used the
Spearman's rank correlation coefficient (rs). To assess the statistical significance of
differences we used a significance of P <0.05 and relations p <0.20. The data were processed
in MS Excel and SPSS.

Physical activity of students of secondary and higher education is differentiated with
respect to the period of adolescence, sporting level, the overall physical activity,
respectively. physical activity conducted outside of school physical education Overall, we
found that high school students in middle adolescence achieve higher levels of physical
activities such as university students in the late adolescence. Most differences between
groups of adolescents with the same level of sports is found in casual and active sports.
Students in middle adolescence example above, the importance of spiritual and material
areas, areas of education, leisure, appearance and property affairs, respectively. report higher
satisfaction with the material comfort, appearance and property matters as students in late
adolescence

Keywords: Physical activity. Quality of life. Interaction. Students. Adolescence.
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