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Abstract

Wrestling is a sport which is dominantly characterized by physical strains in anaerobically lactate energy zones. The subject of this work
are the parameters of wrestlers’ preparedness, from the viewpoint of their success, as well as the level of metabolic and cardiac reaction of
an organism, observed on the specific field test. The aim of the research is to determine the differences in the levels of specific preparedness
between different competitive levels of wrestlers. The sample consists of 26 wrestlers, divided into two groups in relation to a competitive
level they perform on, i.e. 10 of them perform in the First League of Serbia, while 16 perform in the Second Wrestling League of Serbia.
Specific Wrestling Performance Test (SWPT) consists of two 3-minute segments, which stimulate rounds in a fight timewise, and between
which there is a 30-second rest. In order to relativize the load, three different weight wrestling dummies were used, and the suplex technique
as the standard throw for all examinees. General differences have been determined by MANOVA test, whereas individual differences of all
variables have been determined by the t test in the function of the examined groups. Based on the results, and in the function of the models
for calculating the parameters of the specific preparedness of wrestlers, the statistically significant difference (p = 0.000) of the achieved
preparedness results has been determined in all three models of calculating (SWPT_TN‘}"‘“‘", SWPT_S]FINDEX and SWPT_NEWINDEX). Based on
similar metabolic values of the tested groups, and partial differences in achieving functional values for the same given exertion (SWPT), it
can be concluded that the determined differences of all three models for calculating the preparedness parameters of the examined groups
are the consequence of insufficient adaptation for high load realization, which requires high pulse frequency as well as lactate concentration
and the given time period.
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INTRODUCTION

Wrestling requires high level of technical, tacti-
cal and psychological abilities and skills development
(Hubner-Wozniak et al., 2006). Generally, all energy
systems work simultaneously (aerobic and anaerobic)
but in the different degree of representation which
always depends on the energy requirements of the
current technical and tactical situation of the fight
(Cinar & Tamer, 1994; Callan et al., 2000). In pre-
vious research, it has been determined that decisive
fights happen in the zones of maximal and submaxi-
mal load of a wrestler (Nilsson et al., 2002; Hubner-
Wozniak et al., 2004).

Some authors have estimated that up to 90% of
energy needs in a wrestling fight is provided from
anaerobic sources, i.e. the anaerobic glycolytic path-
ways mostly prevail in a fight (Hubner-Wozniak et
al., 2006; Karninci¢ et al., 2009). As such, wrestling is
a sport which is dominantly characterized by physi-
cal strains in anaerobic metabolic energy zones. The
anaerobic system provides metabolic conditions for
short and quick execution of maximum strength
during a fight, for sudden and explosive throws and
lifts, but also for leading a fight with submaximal and
maximal intensity, while aerobic system contributes
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to wrestler’s ability to maintain moderate,middle and
smallefforts during a fight. The studies have shown
that the general physiological profile of a successful
wrestler is the high anaerobic strength and capacity,
as well as above average aerobic power, high percent-
age of muscle mass and highly developed muscle
strength, exceptional flexibility, low percentage of fat
(Horswill, 1992; Kasum & Dopsaj, 2012; Yoon, 2002).

Diagnostics of physical characteristics is an im-
portant part of the control process of being well-
trained and well-taught as it provides information on
the ability which needs to be improved, but on the
efficiency of training process applied as well (Lidor et
al., 2006). Special attention in wrestler’s performance
diagnostics should be paid to anaerobic and lactate
energy systems. As a result of dominant representa-
tion of this energy system in competitive wrestling,
high to maximum values of pulse frequency are
achieved (Kraemer et al., 2001). Also, moderate to ex-
ceptionally high lactate concentration is accumulated
(10-20 mmol/L) after the competition (Houston et al.,
1983; Kraemer et al., 2001) which can cause acid-base
imbalance and lead to performance deterioration
(Aschenbach et al., 2000). By observing these meta-
bolic and contractile characteristics during intensive
training or competition of athletes, the levels of aci-
dosis and muscle fatigue, as well as the parameters of
athlete’s general preparedness can be evaluated (Bar-
bas et al., 2010; Karninci¢ et al., 2009; Nilsson et al.,
2002; Wright et al., 2015).

The method of field testing is a way of testing
which enables coaches to check the level of an ath-
lete’s current preparedness in relation to the specific
load conditions. In other words, specific tests pres-
ent the approximation of sports activity to controlled
conditions, which is possible to observe and measure,
and which simulate the time structure of competi-
tion, i.e. fight, as well as load, metabolic and cardi-
ac exertion that are manifested during competition
fights (Maglischo, 2003; Muller et al., 2000; Zatsior-
sky, 1982).

In relation to these aspects, it is not possible to find
a vast number of research that deal with the specific
field testing in wrestling, i.e. the specific prepared-
ness and body’s response to given exertion (Utter et
al., 1997; Markovi¢ et al., 2017). In relation to the
published scientific literature available, larger num-
ber of works has dealt with metabolic and functional
reactions of the organism in the real wrestling fight
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(Karnincic¢ et al., 2009; Barbas et al., 2010; Karnincic¢
et al., 2013; Arslanoglu et al., 2015), i.e. in labora-
tory or field tests which were designed in relation to
the non-specific wrestling tasks (Callan et al., 2000;
Wright et al., 2015).

The subject of this work are the parameters of
wrestler’s preparedness from the aspect of their suc-
cess, as well as the level of organism’s metabolic and
cardiac reaction on the applied test. The aim of the
research is to determine the differences in the level
of specific preparedness between the wrestler of the
First and the Second Wrestling League of Serbia. The
difference in competition levels in which the tested
groups performed imposes an expectation that the 1*
league would achieve better results than the 2" wres-
tling league, i.e. confirm that the physical prepared-
ness is an important factor in wrestling. The results
obtained in this research can be used for the purpose
of further research, their mutual comparisons, as well
as for the improvement of the already existing results,
i.e. for the purpose of increasing general and specific
knowledge fundus in wrestling and in sports science
in general.

METHOD

As the primary method of researching, the field
testing method has been used. As the primary cog-
nitive method, the analytical method has been ap-
plied, as well as the induction method. In relation to
analytical methods, the method of functional analysis
has been applied in order to discover mutual relations
and connections of the parts of the examined phe-
nomenon, as well as comparative analysis in order to
compare traits, similarities and patterns of the repeti-
tion of executed performances.

Research sample

The sample consists of 26 male wrestlers, divided
into two groups in the function of competitive suc-
cess. From the total number of sample, 10 wrestlers
perform in the First League of Serbia — 1* League
(age: 20.0 years; sports experience: 8.4 years; num-
ber of trainings per week: 9.2; body height: 176.0 cm;
body weight: 78.0 kg; BMI: 25.46 kg/m? body fat
percentage: 12.02 %; muscle mass percentage: 48.94
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%), while 16 wrestlers perform in the Second League
of Serbia - 2™ League (age: 20.4 years; sports expe-
rience: 5.6 years; number of trainings per week: 7.0;
body height: 180.9 cm; body weight: 85.3 kg; BMI:
26.10 kg/m?; body fat percentage: 14.80 %; muscle
mass percentage: 49.01 %). All examinees were fa-
miliar with the testing conditions and voluntarily
participated in the research. The research was carried
out according to the conditions of Declaration of Hel-
sinki, with the approval and consent of the Faculty of
Sport and Physical Education University of Belgrade’s
Ethics Committee.

Measuring procedure

The body composition measuring was carried out
by bioelectrical impedance (InBodi 720 Biospace,
2008), in the morning from 08:00 — 09:00 am, in ac-
cordance with the standardized recommendation of
the manufacturer. A light meal ensued afterwards
(fruit or a smaller sandwich, along with rehydration),
as well as the 1-hour break, after which the examinees
were tested in the wrestling gym. The beginning of
measuring the specific field test was around 10 oclock
a.m. The afore mentioned tests were carried out at the
Faculty of Sport and Physical Education, University
of Belgrade.

For the needs of the specific wrestling test, all
examinees were tested by applying the measuring
procedure which had been standardized beforehand
(Markovi¢ et al., 2017), which all examinees were fa-
miliar with during the last training before the testing.
On the testing day, all examinees went through the
process of final theoretical and practical familiariza-
tion with the procedure of the task. Before the test-
ing, wrestlers did a general 15-minute warm-up indi-
vidually, followed by additional 5 minutes of specific
warm-up in the form of throwing a partner or a wres-
tling dummy, after which a 10-minute break ensued.

On the wrestling test, a wrestling dummy was
used as a prop and the suplex techniqueas the stan-
dard throw for all examinees. In order to relativize the
load, three dummies with different weights were used
as follows: <74.9 kg body weight, a 22 kg dummy was
thrown, from 75.0 to 89.9 kg, a 27 kg dummy was
thrown, and >90.0 kg, a 32 kg dummy was thrown
(Markovié et al., 2017).

The testing procedure itself was realized in the
form of a controlled task through precisely marked
task time for which a special software, programmed
according to the task’s time structure of the test, was
used. Also, apart from the auditive signals which de-
note preparation, beginning and end of the test, the
examinees were provided with the visual display and
time control as well as a display of every segment of
the test. Time intervals of work and rest, as well as the
intensity of work according to the scheme presented
with the Table 1. constructed the time and motoric
structure of the tests as follows:

“Specific Wrestling Performance
Test”(SWPT)

The test consists of two 3-minute segments, which
simulate a round in a fight timewise, with a 30-second
rest between each segment. The task was as follows:
after the commencement of the test is signaled, the
examinee throws the dummy, then lifts the dummy
into the initial position and rests until the 10th second
elapses, then realizes the throw again, lifts the dummy
and rests until the 20th second elapses, and ultimate-
ly, realizes the throw and rests until the 30th second
elapses. Once the stopwatch ticks the 30th second, the
intensive part of the test ensues — a part where the ex-
aminee’s task is to realize as larger number of throws
as possible in the next 20 seconds; from the 50th to
the 60th second, the examinee rests and prepares for
the second minute of the test which is completely the
same as the first one; in the third minute of the test,
up until the 30th second, everything is the same, and
afterwards, the examinee realizes as larger number of
throws as possible in the 30-second timeframe, the
second round of the test is completely the same as the
first (Markovi¢ et al., 2017). In addition to perform-
ing the given throws in 10-second intervals, the gen-
eral task of the examinee was also to realize the largest
number of throws possible in the phases defined for
the maximum number of throws. The total number
of throws realized in the phases for performing the
maximum number of throws achieved during the en-
tire test, i.e. both rounds, is taken as the final result of
the test (Table 1).
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Table 1. Structure Specific Wrestling Performance Test (SWPT) (Markovi¢ et al., 2017).

Structure: Specific Wrestling Performance Test / Test duration: 6 minutes 30 seconds

Rounds Minutes: 1 minute 2 minutes 3 minutes
t. intervals (s) 10 10 10 20 10 10 10 10 20 10 10 10 10 30
FIRST round
Number of throws 1 1 1 Max. Rest 1 1 1 Max. Rest 1 1 1  Max.
rest (s) 30
t. intervals (s) 10 10 10 20 10 10 10 10 20 10 10 10 10 30
SECOND round
Number of throws 1 1 1 Max. Rest 1 1 1 Max. Rest 1 1 1 Max
Variables the second round of the test - SWPT_II_C"ove) the

Apart from the variables which define the num-
ber of throws per individual test segments (20 sec.
intended for the maximum number of throws in the
first minute of the first round of the test - SWPT I
Atroves: 20 sec. intended for the maximum number
of throws in the second minute of the first round of
the test - SWPT_I_B™oves, 30 sec. intended for the
maximum number of throws in the third minute of
the first round of the test - SWPT _I_Cthroves 20 sec.
intended for the maximum number of throws in the
first minute of the second round of the test - SWPT_
II_Athrowes 20 sec. intended for the maximum number
of throws in the second minute of the second round
of the test - SWPT _II_Btroves 3() sec. intended for the
maximum number of throws in the third minute of

SJF

The three-dimensional model for calculating
preparedness (SWPT__ . ™P¥), apart from the total
number of throws and values of achieved heart rate,
includes the values of measured lactate concentrations
in the 3" and 5" minute of recovery. This principle

NEW

Certainly, metabolic and cardiac parameters were
observed as well, as individual parameter variables
of the total physiological strain achieved on the test
(Astrand et al., 2003) as follows:

o Lactate concentration in capillary blood as a
means of achieved metabolic acidosis, in the
third (SWPT_La’) and the fifth (SWPT_
La’™») minute of recovery, expressed in mmol/L;
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total number of throws on the test has been defined as
well (SWPT_ TN‘h“’WS) which represents a one-dimen-
sional model for evaluating the wrestler’s prepared-
ness.

Apart from the one-dimensional model for evalu-
ating preparedness, which from the viewpoint of in-
formation complexity is the simplest variant of calcu-
lation, additional two models were used as the criteria
variables of specific preparedness.

The two-dimensional model for calculating pre-
paredness (SWPT_S]FINDEX) apart from the maximum
number of throws, includes the values of achieved
heart rate directly after and during the first minute
of recovery, and its principle of calculating was taken
from the Specific Judo Fitness Test (Franchini et al.,
1998), and is calculated using the following formula:

INDEX — (HROmin--+ HRmin) / TN"“"WS— (lower value means better result).

of calculating the wrestler’s preparedness index
represents the new model of calculating which was
published by Markovic et al. (2017), and is calculated
using the following formula:

INDEX = ((HR™"+ HR'™™) / (La’™™ + La®™™)) * T ***- (higher value means better result).

« The frequency of the pulse as a functional
measurement of achieved load of the cardio-
vascular system, right after the test is finished
(SWPT_HR"") and during recovery process
between the first and the fifth minute, (SWPT_
HR'™in SWPT_HR* i, SWPT_HR*™", SWPT_
HR*m», SWPT_HR®™™), expressed in bpm.
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Upon finish of the test, wrestlers had 1 minute of
active rest, after which they took the next position
in order to measure the achieved lactate concentra-
tion in blood and continue observing the heart rate-
parameters according to the standard procedure. H7
Polar Heart Rate Sensor (Polar, Inc., Lake Success,
NY, USA) which was placed around the chest of the
examinee before the test, was used to measure the
frequency of the pulse.The lactate concentration was
analyzed using a portable new generation lactate ana-
lyzer (Lactate Plus-NOVA biomedical, USA), using a
lactate biosensor based on lactate oxidization (Lac-
tate Methodology - Lactate oxidase biosensor) (Hart
et al., 2013; Kulandaivelan et al., 2009).The samples
were collected from the capillary blood, each time
from a different finger by an experienced research
(Dopsaj & Jankovi¢, 2014; Markovi¢ et al., 2017).
For the invasive part of collecting a blood sample, a
single-use lancet Unistik 3 Comfort (Owen Mumford
Ltd. UK) was used.

Statistical procedures

All results were firstly analyzed by applying the
basic descriptive statistics where the following was

calculated: measures of central tendency (mean vari-
able value - Mean) and dispersion (standard devia-
tion — Std. Dev,, standard error — Std. Err., minimum
— Min., maximum - Max.). General differences be-
tween groups were determined using MANOVA,
while the significant differences of every individually
tested variables were determined using T test. All sta-
tistical analysis were carried out using the software
package SPSS 20.0, whereas the value p < 0.05 was
used for the level of statistical significance of differ-
ences (Hair et al., 1998).

RESULTS

In Table 2, MANOVA test results are shown, based
on which the general difference in preparedness pa-
rameters between the groups of different competitive
level has been determined.

Table 2. Results of the differences on general level of examined (MANOVA).

Wilks Value F Hypothesis df Error df Sig. lzi ?:;ZI:; OEZ:Z:d
Lambda
0,031 17,307 16,000 9,000 0,000 276,908 1,000

Based on results achieved on SWPT, in relation to
individual minutes of the test, i.e. predicted period
for maximum number of throws (SWPT_I_Athrowes
SWPT_I_Btrwowes SWPT_I_Cthrowes, SWPT_II_Athroves,
SWPT_II_Bthroves: SWPT_II_Ctroves), the difference
of the achieved results, whichrange from 25.2 % to
35.2 % in the function of examined groups, has been
determined in percentage. In relation to the total
number of throws on the test (SWPT_ T "), the
1** league achieved higher number of throws for 30.2
% (Figure 1; Table 3, 1*' league = 43.60 vs 2™ league =
30.44), whereas the achieved results on the test gener-
ally ranged from 24.0 to 47.0 throws.

In the function of the examined groups,heart rate
response (HR) on the test reached percentual differ-
ences from 2.2 % to 10.1 % of pulse frequency in re-
lation to the observed recovery variables of the car-
diovascular system. Upon the finish of the test, the

response to the given exertion ranged from 175 to
196, after a minute of recoveryfrom 153 to 184, after
the second minute of recovery from 131 to 167, after
the third minute of recovery from 102 to 148, after
the fourth minute of recovery from 100 to 139 and
after the fifth minute of recovery from 96 to 134 beats
per minute, no matter the examined group (Table 3).

The lactate concentration values (La), measured
after the 3" minute of recovery upon the finish the
tests reached the difference of 3.2 % in the function of
examined groups percentagewise, while the generally
achieved values ranged from 10.0 to 17.0 mmol/L.
After the 5" minute of recovery, lactate concentration
values reached the difference of 5.5 % percentagewise,
while the achieved values remained within the range
from 9.0 to 17.0 mmol/L no matter the examined
group (Table 3).
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Specific wrestling preparedness, expressed as in-
dex value and in the function of thestandardized
model of Specific Judo Fitness Test (SWPT_SIFINDEX)
the difference of average values on the test from 34.0
% percentagewise has been achieved in relation to
the examined groups, while the generally achieved
values of preparedness ranged from 15.5 to 7.4 index

values. Specific wrestling performance, where the in-
dex value was created according to the new method
of indexing (SWPT_NEWINDEX), achieved the difference
of average values on SWPT of 24.8 %, while the gen-
erally achieved values of preparedness ranged from
266.4 to 675.0 index values no matter the examined
group (Figure 1, Table 3).

Table 3. Analysis of the differences of the observed parameters in relation to the examined group.

. Compet. Std. Std. . . Sig.
Variables level Mean Dev. Err. Min. Max. F Sig. t df (2-tailed)
1% league 8,10 0,57 0,18 7 9
SWPT_I_ Athrowes 5,192 0,032 4,871 24 0,000
2m league 6,06 1,24 0,31 4 9
1+ league 7,10 0,74 0,23 6 8
SWPT_I_RBthrowes 0,833 0,371 7,743 24 0,000
27 Jeague 4,69 0,79 0,20 4 6
1+ league 8,80 0,63 0,20 8 10
SWPT_I_Cthrowes 0,168 0,686 8,897 24 0,000
2nd]eague 6,13 0,81 0,20 5 8
1+ league 6,10 0,32 0,10 6 7
SWPT_II_Athrowes 14,088 0,001 7,128 24 0,000
2" Jeague 4,38 0,72 0,18 3 5
1% league 5,60 0,84 0,27 4 7
SWPT_II_Bthrowes 0,014 0,907 5,634 24 0,000
27 league 3,63 0,89 0,22 3 6
1+ league 7,90 1,10 0,35 6 9
SWPT_II_(Cthrowes 1,242 0,276 4,340 24 0,000
27 league 5,56 1,46 0,36 4 9
1*league 43,60 2,01 0,64 40 47
SWPT_TN""“WS 6,037 0,022 7,897 24 0,000
2nd league 30,44 4,99 1,25 24 41
) 1+ league 13,50 1,96 0,62 11 17
SWPT_La’min 0,006 0,939 0,560 24 0,580
2rdJeague 13,07 1,88 0,47 10 16
, 1+ league 13,61 1,70 0,54 11 17
SWPT_La®min 0,723 0,404 1,038 24 0,310
2 league 12,86 1,86 0,47 10 16
) 1 league 183,40 4,06 1,28 175 188
SWPT_HROmin 2,875 0,103 -1,857 24 0,076
2nd league 187,44 6,05 1,51 175 196
_ 1+ ]league 166,00 6,27 1,98 153 174
SWPT_HR!min 0,484 0,493 -2,889 24 0,008
2nd league 173,94 7,12 1,78 160 184
) 1% league 136,70 3,27 1,03 131 143
SWPT_HR?min 8,187 0,009 -4,678 24 0,000
2nd league 152,13 10,03 2,51 137 167
) 1+ league 119,00 7,94 2,51 102 128
SWPT_HR3min 1,680 0,207 -2,292 24 0,031
2nd league 128,69 11,75 2,94 105 148
) 1+ league 114,90 5,92 1,87 100 120
SWPT_HR!min- 4,183 0,052 -1,479 24 0,152
2nd league 120,81 11,68 2,92 101 139
) 1* league 110,30 6,13 1,94 96 118
SWPT_HR®min 3,233 0,085 -1,340 24 0,193
2nd league 115,63 11,53 2,88 96 134
1*]league 8,03 0,46 0,15 7,4 8,9
SWPT_S]FINDEX 9,223 0,006 -6,628 24 0,000
2nd league 12,16 1,92 0,48 8,3 15,5
1 ]league 571,80 67,32 21,29 467,2 675
SWPT_,,  WNDEX 0531 0473 4787 24 0,000
2nd league 429,96 76,97 19,24 266,4 530,5
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In relation to the results of mean value differences
of the observed variables in the function of success
of the examined groups, statistically significant differ-
ence in results in all individual segments of the test has
been determined (SWPT_I_Athowes SWPT ] Bthrowes
SWPT_I_Cthroves) SWPT_II_Athrowes) SWPT_II_Bthrowes,
SWPT_II_Ctrowes) - as well as in relation to the total
number of throws on the test (SWPT_ T ). Also,
significant difference has been determined in both
success index variables (SWPT_SIFINDEX and SWPT_
D), ie. quantified specific wrestling prepared-
ness. It should be mentioned that all determined
differences of the defined models for calculating the

Ileague

SWPT_TnThrows

ONE-DIMENSIONALMODEL

preparedness parameters on the level of statistical
significance are from p = 0.000 (Figure 1; Table 3).
Results of this research have not determined the sta-
tistically significant differences of the achieved lactate
concentration of the examined groups in the third
and fifth minute of recovery, after the SWPT (Table
3). Whereas in relation to the functional response
of the organism, the difference from the first to the
third minute of recovery has been determined, in the
function of the examined group (SWPT_HR'™": p =
0.008; SWPT_HR?™": p = 0.000; SWPT_HR*™": p =
0.031; Table 3).
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DISCUSSION

The test in this research has previously been de-
termined as reliable, and also specific because of its
structure. Depending on informational needs and
available equipment, one of the models for perfor-
mance evaluation can be used, and its description
of the same characteristic is confirmed (Markovi¢ et
al., 2017). Based on the results obtained in this re-
search, which aim was to determine the differences
in parameters of preparedness of wrestlers that are on
different competitive level, the sensitivity of the ap-
plied test can be confirmed. In relation to that, upon
determining the important metric characteristics of
the test, it is possible to realize a continuous system of
monitoring the progress of the specific preparedness
of every athlete individually, but also to control the
applied training methods.

Based on the analysis of the differences of the
achieved number of throws as a one-dimensional
model of preparedness of the examined groups (1%
and 2" league), statistically significant difference (Ta-
ble 3; p = 0.000) of result in all individual segments of
the test has been determined, as well as in relation to
the total number of throws in favor of the 1*league,
which confirms the hypothetical expectations. In
comparison to the previous research (Markovi¢ et
al., 2017), where the examinees achieved the total of
32.68 on average on the SWPT, the identicalness of
results with the 2" league examinees is confirmed, i.e.
the better achieved results in favor of 1% league exam-
inees in this research.

By analyzing the metabolic component, i.e. lac-
tate concentration in blood in the third and the fifth
minute of recovery, a significant difference between
the examined groups has not been determined. In
the previous research which dealt with Croatian elite
and club wrestlers’ organism’s metabolic reaction to
the load in the mutual control fight, the significant
difference of the final sample of lactate values during
the post fight recovery hasn't also been determined
(Karnici¢ et al., 2009). No matter the time of when the
blood sample was taken during recovery, the achieved
average values of the achieved lactate concentration
were from 12.86 to 13.61 mmol/L, with the measured
maximum lactate concentrations that ranged from
16.0 to 17.0 mmol/L. Results show an exceptionally
high level of the achieved anaerobic acidosis after
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the realization of the SWPT. In relation to the testing
type, i.e. the nature of physical load, in earlier research
it has been determined that the achieved lactate con-
centrations during the wrestler’s recovery after the
laboratory and field testings (hand ergometer, bicy-
cle ergometer, treadmill, sandbag test) ranged from
10.6 to 15.1 mmol/L (Callan et al., 2000; Wright et
al., 2015), but with Greco-Roman style wrestlers, the
lactate concentration values during recovery after the
fight were on the level from 15.8 to 19.1 mmol/L dur-
ing all (five) fights (Barbas et al., 2010), i.e. they were
on the level between 11.82 and 13.23 mmol/Lafter a
single training control fight (Karninci¢ et al., 2009).
While comparing the obtained results of the lac-
tate concentration with previous research on lactate
values in wrestling, the identical values of achieved
results have been determined, which can serve as a
proof of external validation to the results obtained in
this study, i.e. as a proof that the applied variant of
the specific wrestling test (SWPT) provoked almost
the same specifically competitive load in relation to
the metabolic reaction of the organism with highly
trained wrestler as well as the fight.

By analyzing the functional values during recov-
ery, from zeroth to the fifth minute after the SWPT,
a statistically significant difference of functional re-
sponse of the organism in the first, second and third
minute of recovery has been determined (SWPT_
HR!m», SWPT_HR?™®, SWPT_HR*™"). Time struc-
ture of a fight simulated on SWPT, as well as the load
itself which the more successful competitors are more
adapted to (1 league) due to higher number of train-
ing sessions and competitive performances, could be
an answer to the achieved differences of the recovery
in favor of the more successful group. The absence of
the differences of the achieved pulse frequency im-
mediately upon the finish of the test (SWPT_HR"™)
can be confirmed in relation to previous research, in
which the absence of statistically significant differenc-
es in maximum pulse frequency has been determined,
with the aim of determining the differences of aerobic
characteristics of international and national Serbian
wrestlers on treadmill (§tajer etal., 2017). Also, in re-
lation to determining the differences of the achieved
maximum pulse frequency, between different weight
classes on the same competitive level, a statistically
significant difference hasn’t been determined on hand
ergometer or the sandbag test (Wright et al., 2015).

Functional responses of the organism to the load
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on the SWPT, i.e. immediately upon the finish of the
test (SWPT_HR™"), is on average 183.40 for the 1*
league, that is to say 187.44 bpm for the 2™ league
of Serbia. Compared to the previous research in
which the wrestlers were examined, it has been de-
termined that they achieve somewhat higher values
on the applied test (SWPT) in relation to the bicycle
ergometer testing, identical values in relation to the
treadmill test, i.e. within the range of the achieved
results of the 1** and 2" league of this research (Cal-
lan et al., 2000), somewhat higher values in relation to
the hand ergometer test and in relation to the sand-
bag test (Wright et al., 2015), but also lower values
in relation to the wrestlers after the competitive and
situational fights (Barbas et al., 2010; Karninci¢ et al.,
2013). These results can also serve as a proof of ex-
ternal validation of the applies test in this research,
i.e. as a proof that the applied variant of the specific
wrestling test provokes almost the same specifically
competitive and training load in relation to the heart
reaction of the organism with highly trained wrestler.

Besides the one-dimensional model for calcula-
tion wrestlers’ preparedness on the afore mentioned
tests, multidimensional models have been defined
as well. Although the metabolic parameters haven't
achieved significant differences between the exam-
ined groups, functional parameters have achieved
significant differences in three out of six variables
that were observed (SWPT_HR!™ir, SWPT_HR2min,
SWPT_HR®™™), and only one statistically significant
different variable of which is included in the calcu-
lating models (SWPT_HR'™). Index values, as the
measure of wrestlers’ specific preparedness have
shown the high statistically significant difference
(p = 0.000) between the examined groups in both
multidimensional models of calculating (SWPT_
PP and SWPT_ | NP™). In the previous research
(Markovi¢ et al., 2017), based on ***%, the averagely
better result of 11.30 index values has been achieved,
and based on ™"*, the averagely better result of
469.80 index values has been achieved on the SWPT.
Comparing the results, the 2" league wrestlers have
achieved somewhat worse values in relation to the
previous research (Markovi¢ et al., 2017), whereas
the 1% league wrestlers achieved significantly better
results.

If we assume that many different factors are in-
cluded in a model for calculating the index of pre-

paredness, the more precisely, i.e. the better would
the performance itself be described, no matter the in-
dividual strength of describing the energy, metabolic
and functional parameters. In relation to that, the lin-
ear growth of the difference of the achieved results in
percentages, from 30.2 % in one-dimensional model
to 34.0 % in two-dimensional model, goes to show
that this statement is valid (Figure 1). The percentual
difference of the achieved index of preparedness be-
tween the examined groups, from 24.8 % in three-
dimensional model, represents a proof of individual
difference of the way of recovery of the organism of
every examinee individually, i.e. significant contribu-
tion of the metabolic component in recovery, or in
performance deterioration in the next fight that ei-
ther took place on the same or the following day (Fig-
ure 1).

CONCLUSION

In relation to the aim of the research, and in the
function of the model of calculating the parameters
of the wrestlers’ specific preparedness, the statisti-
cally significant difference of the achieved results
of preparedness in all three models has been deter-
mined. Based on the similar metabolic values of the
examined groups, and partial differences in achieving
functional values to the same given exertion (SWPT),
it can be concluded that the determined differences
in all three models for calculating the parameters of
preparedness of the examined groups are primar-
ily the consequence of not being well-trained, i.e. of
insufficient adaptation for realization of big loads
which require high pulse frequency, but also lactate
concentration, given time period, but also better use
of energy, i.e. economization of movement as the con-
sequence of doing sports for a longer period of time.

The determined significant differences prove that
the Specific Wrestling Performance Test, that aims at
measuring the specific preparedness of wrestlers (aer-
obic, anaerobic, metabolic, functional, as well as co-
ordinational abilities) is sensitive to the competitive
level and can be applies as a method for evaluating
the level of achieved preparedness in wrestling sport.

Further research should be realized with a direct
aim of determining the sensitivity of the specific
wrestling tests examined, i.e. observing the param-
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eters of preparedness in relation to a higher number
of different groups in the function of success on the
competition, as well as in relation to different ages
and sexes of the wrestlers.
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PREPARACION DE LOS LUCHADORES DE DISTINTO NIVEL
COMPETITIVO EVALUADA POR LA APLICACION
DE PRUEBA DE TERRENO

Extracio

La lucha es el deporte que se caracteriza prevalentemente por los esfuerzos fisicos en las zonas energéticas anaerobico lacticas. El sujeto
del presente trabajo son los pardmetros de la preparacion de luchadores desde el aspecto de su éxito, como también los niveles de las
reacciones metabdlicas y cardiacas del organismo, seguidas en la prueba de terreno especifica. El objetivo de la investigacion es establecer
las diferencias en nivel de la preparacion especifica entre los luchadores de distinto nivel competitivo. La muestra estaba compuesta de
26 luchadores, divididos en dos grupos, en relacion con el nivel competitivo en que participan, es decir, los 10 participan en la Primera
Divisién de Serbia, mientras que los 16 participan en la Segunda Divisién de luchadores de Serbia. La prueba especifica de preparacion
de luchadores (PEPL), consiste de dos segmentos en duracién de 3 minutos, que simulan el tiempo de los asaltos en la lucha, y entre los
cuales hay una pausa en duracion de 30 segundos. Para relativizar la carga en la prueba se utilizaron tres muiecos de luchadores de distinto
peso, y la técnica de cintura en puente como el volteo de estindar para todos los examinados. Las diferencias generales son establecidas por
MANOVA, mientras que por la prueba t independiente se establecieron las diferencias individuales de todas las variables en funcién de
los grupos examinados. Sobre la base de los resultados, y en funcién del modelo de calculo de los pardmetros de la preparacion especifica
de los luchadores, se establecio la diferencia estadistica significante (p = 0.000) de los resultados de preparacion realizados en todos los tres
modelos de célculo (PEPL_UV Volteos, PEPLSJFIndexo y PEPL_nuevolndexo). Sobre la base de los valores metabolicos similares de los
grupos examinados y las diferencias parciales en la realizacién de los valores funcionales en el mismo esfuerzo establecido (PEPL), se puede
concluir que las diferencias establecidas de todos los tres modelos para calcular parametros de preparacion de los grupos examinados
son la consecuencia de la adaptacién insuficiente para realizar altas cargas, que requieren una alta frecuencia del pulso, como también la
concentracién de lacticos para dado periodo de tiempo.

Palabras claves: LUCHA / MEDICION / PRUEBAS EN TERRENO / RECUPERACION / INDICE DEL EXITO
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Caxxerak

PBame je ClopT Kora JOMMHAHTHO KapakTepuury ¢usiyka Halpe3arma Y aHaepOOHO JIAKTATHUM eHepreTCKuM 30HaMa. IIpemmer oBor
pajia Cy mapaMeTpy IIPUIIPeM/bEHOCTY PBaYa, Ca aCIIeKTa IIIXOBe YCIENTHOCTH, Ka0 ¥ HUBOA MeTabomIIKe 1 CpYaHe peaKijije OpraHnsma,
npaheHn Ha cHenMpUIHOM TepeHCKOM TecTy. LImb McTpakmBama je Jja ce YTBpPie pasiuKe y HUBOY CHelMpUIHe IPUITPeM/beHOCTH,
usMely pBaua pasmMUMTOr TAKMUYAPCKOI HMBOA. Y30paK UMHM 26 pBava, IOJIe/bEHNX Y JiBe IPYIle, Y OHOCY Ha TaKMUYAPCKYU HMBO
y KojeM HacTymajy, Tj. 10 Hactyma y IIpsoj nuru Cp6uje, fok 16 Hactyma y JJpyroj psaukoj muru Cpbuje. Tect cnenududne pBadke
npunpembeHocTu (CPTII), cacToju ce U3 iBa CerMeHTa y TPajarby Off 110 3 MUHYTa, KOji BpeMEHCKU CYMY/IMpajy pyHze y 60p6u, a namehy
KOjJIX je oMOp y Tpajamy of 30 cekynm. Payiu penatuBusosama onrepeherma y TecTy cy kopuiheHe Tpu ppadke Ty TKe pa3nduTe TeXIHe,
a TeXHUKa IIPeJIbI 110jac Kao CTaHZapHO Oaljame 3a cBe ucnuTanuke. [enepante pasmuke yrsphene cy MAHOBOM, 1ok ¢y He3aBUCHUM
T TeCTOM yTBpDheHe NojeyHaYHe pas/IuKe CBUX Bapyjabmy, y QyHKIMjI MCIUTYBAaHKX rpyna. Ha ocHOBY pesynrara, a y GyHKIUju Mofiena
u3padyHaBama apamMeTapa clenyuyHe IpUIpeM/beHOCTI pBaya, yTBpheHa je cTaTMCTHYKM 3HavajHa pasimka (p = 0.000) ocTBapeHnx
pesy/Tara NPUNPeM/bEHOCTH y CBA TpU Mofiena uspauynasawa (CPTILY S, CPTII_ "¢ u CPTII_ , ""*C). Ha ocnosy
CIMYHMX MeTabO/IMYKIX BPEJHOCTU TeCTUPAHNUX IPYIa, U JMVMIYHNUX Pas/iKa y OCTBapyBaby QyHKIMOHATHUX BPEJHOCTY Ha UCTH
sazatyt Hanop (CPTII), Moxe ce 3aK/byYMTH Jia Cy yTBpheHe pas/ike cBa TPy MOJie/Ia 3a M3padyHaBakbe IlapaMeTapa IPUIIPeM/bEeHOCTH
VCIMTUBAHNX IPYyIIa MOCTeNIIa HeloBO/bHE aJIANITMPAHOCTY 3 pean3aliijy BUCOKUX ontepehera, Koja 3aXTeBajy BUCOKY DpPeKBeHIjy
ITy/ICa, Kao M KOHIIEHTPAIMjy TaKTaTa, 3a IaTV BPEMEHCKY MEPUO],.

Kmbyune peun: PBAILE / MEPEILA / TEPEHCKO TECTUPAILE / OITOPABAK / MHJEKC YCIIEHIHOCTU

YBO[I

PBame 3axTeBa BUCOK HMBO Pa3BUjeHOCTU pU3N-
YKUX, TEXHUYKUX, TAKTUUKUX W IICUXOJIOLIKUX
criocobHoctn m  BemrtmHa (Hubner-Wozniak et

u cybmakcumansor ontepehema psava (Nilsson et
al., 2002; Hubner-Wozniak et al., 2004).
Hexn ayTopu mpouemyjy na ce 4ak 90 % eHep-

al, 2006). IenepamHO HOCMATpPaHO, y pBamy CBU
EHEePreTCKV CUCTeMM pajie CUMYITaHO (aepoOHM n
aHaepoOHM), a/i HAPABHO, Y PA3/IMYNTOM CTEIeHY
3aCTYIUBEHOCTH, LITO YBEK 3aBMCK Off €HEPreTCKMX
3axTeBa aKTye/lHe TEXHWYKO-TAKTUYKE CHUTYaIje
y 60p6u (Cinar & Tamer, 1994; Callan et al., 2000).
Y paHmjuM ucTpaxuBamMMa je yTBpheHo ma ce
omtydyjyhe 60opbe ofBujajy y 30HaMa MaKCHMaTHOT

reTCKMX norpeba y pBadkoj 60opom obesbebyje n3
aHaepoOHMX WM3BOpA, Tj. IPeOBIajaBajy YITTABHOM
aHaepoOOHM IIMKOMUTUYKYA MeTAabONNIKY IyTeBU
(Hubner-Wozniak et al.,, 2006; Karninéi¢ et al.,
2009). Kao TaxBoO, pBame je CIIopT KOjy [JOMMHAHTHO
KapakTepuiny usyyka Halpesama y aHaepOOHUM
MeTabO/MYKIMM eHepreTCKMM 30HaMa. AHaepoOHM
crcteM o6e36ehyje MeTabommuke ycmoBe 3a KpaTko
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1 6p30 MCIIo/baBakbe MaKCUMasIHe CHare TOKOM Meda,
3a M3HEHaJIHa, eKCIUIO3MBHA Oallamba ¥ IOAM3amba,
amm u 3a Bobeme 6Oopbe cyOMakcMManTHUM WU
MaKCUMa/HIM MHTEH3UTETOM, JOK aepOOHM CUCTEM
JIONPVHOCK CHOCOOHOCTYM pBada 3a OfjpKambeM
yMepeHX, CPefBIX U Ma/IMX Hallopa TOKOM Tpajama
6op6e (Callan et al., 2000). Cryauje cy mokasae aa je
reHepaTHM (PU3MOJIOMKY IIPOPI YCIENIHNX pBaya,
BICOKA aHaepOOHa CHAra M KalalyuTeT, Kao U M3HaJ
mpocevHa aepoOHa MOh, BICOK IpoljeHaT Muinhue
Mace 11 BICOKO pasByjeHa MuninhHa cHara, 13yseTHa
dbnexkcubmmHocT, HM3aK mpouenar mactu (Horswill,
1992; Kasum & Dopsaj, 2012; Yoon, 2002).

JujarHoCcTHKA (QU3MYKMX KapaKTepUCTHKa je
Ba)XaH fle0 IIpolleca KOHTPOJE YTPEHUPAHOCTU U
oOyke cropTucra jep faje mHpopmauuje O CIIO-
COOHOCTM KOjy Tpeba mobospiiaty amm u o edpu-
KaCHOCTH IPUMemeHOr TpeHaKHor mporeca (Lidor
et al, 2006). ITocebHa maXmba y AMjalHOCTUIIN
neppopmance pBada Tpeba ma Oyme ycMepeHa Ha
aHaepoOHO-TaKTaTHe eHepreTcke cucreMe. Kao pe-
3yITaT [OMMHAHTHE 3aCTYIUBEHOCTU OBOT eHep-
TeTCKOT CHUCTeMa Yy BPXYHCKOM TaKMUYapCKOM
pBamy, MOCTIDKY Ce BUCOKE IO MaKCUMajIHe Bpef-
Hoctu (pexsennuje mynca (Kraemer et al.,, 2001).
Takobe ce m axkymymumpa ymepeHa [0 M3y3€THO
BUCOKA KOHIeHTpanuja snakrtara (10-20 mmon/JI)
HakoH Takmuuera (Houston et al., 1983; Kraemer
et al., 2001) xoja MOXke Jja TIOpeMeTH K¥Ceno-0asHy
PaBHOTEXY, 1 OBefe 1O NOroplIamka HeppopMaHCcH
(Aschenbach et al, 2000). IIpehewem o0oBUX
MeTabOMMYKMX U KOHTPAKTMIHUX KapaKTepUCTHUKA
KOl CIIOPTHCTA TOKOM MHTEH3VBHOI TPEHMHIA VJIN
TaKMU4Yeha MOy Ce IPOLIEHUTY HMUBOM alifo3e U
mumhHOr 3aMopa, Kao M IapaMeTpyu TeHepajHe
npunpem/beHoCcTH crioprucre (Barbas et al., 2010;
Karninci¢ et al., 2009; Nilsson et al., 2002; Wright et
al., 2015).

MeToza TepeHCKOT TeCcTupama oMoryhasa TpeHe-
p¥Ma fa IpoBepe HUBO aKTye/lHe IPUIPEM/bEHOCTH
CIIOPTHCTE y OFHOCY Ha crelyduyHe ycloBe OITe-
pehema. [Ipyrum peunma, creunuuHu TeCTOBU
IpeCTaB/bajy IpUO/IIIKaBabe CHOPTCKe aKTMBHOCTH
KOHTPOJIVMCAHUM YCTIOBMMA, Koje je Moryhe mpaTtutn
Y MEPUTH, A KOjU CMY/IUPAjy BPeMEHCKY CTPYKTYpPY
TaKMI4Yea, OFHOCHO 6opbe, kao u omrepeherse,
MeTabO/MM4YKe ¥ CpYaHe HAIOpe KOjy Ce MCIO/baBajy
ToKOM 6opbe Ha Takmmuewmy (Maglischo, 2003;
Muller et al., 2000; Zatsiorsky, 1982).

Y opHOCy Ha OBe acmekTe, Huje Moryhe mpo-
Hahy Benmku 6poj MCTpakuBama Koja ce 6aBe cie-
IMQUYIHUM TepeHCKVM TeCTOBMMA Y pBamy, Tj.
crienpUIHOM TpUIIpeM/beHoIThy 1 OAroBopuMa
opranmsma Ha 3agare Hamope (Utter et al, 1997;
Markovi¢ et al., 2017). ¥ ogHOCY Ha HOCTyNHY IIy-
O1MKOBaHy Hay4yHy JauTeparypy, Behu 6poj pagosa
U3y4aBao je MeTabo/m4Ke 11 PyHKI[MOHATHE PeaKiiyje
OpraHmsMa y peasHoj pBaukoj 6op6m (Karnincic¢ et
al., 2009; Barbas et al., 2010; Karninci¢ et al., 2013;
Arslanoglu et al., 2015), ogHOCHO Y Tab0paTOpMjCcKIM
VIV TEPEHCKUM TeCTOBUMA, IIPOjeKTOBAaHUM Y
ofHOCY Ha HecrrenyuyHe pauke 3ajarke (Callan et
al., 2000; Wright et al., 2015).

IIpenmeT oBOTr paja Cy HapaMeTpy IpUIpPeM-
JbeHOCTY pBadva, Ca acIeKTa IJXOBe YCIEIIHOCTH,
Ka0 ¥ HMBO MeTabonmnuke U CpyaHe peaxiyje
OpraHmsMa Ha IpuMemeHOM TecTy. Llmp mncrpa-
XWBamba je Ja ce YTBpAe pasiyuKe y HUBOY CIle-
nuduyHe nmpunpembeHocty, nsMehy psaua Ilpse
u JIpyre psauke mure Cpbuje. Pasmmunroct HUBOA
TaKMMYeHha y KOMe HACTyINajy TeCTMpaHe TpYIIe,
Hemehe ouekmBame na he IlIpBa nmra octBapuTn
607y pesynrar of [Ipyre ppauke Jiure, Tj. HOTBPAUTH
ma je ¢msmyka mpumpema Bpho 6uTaH QaxTop y
pBamy. Pesynratu 1o6ujeH1 y OBOM CTPaKUBAKY ce
MOTY KOPUCTUTH 3a NOTpebe a/byX UCTPaXNBaIba,
BIXoBa MehycobHa nopehema, kao 1 3a yHanpebheme
nocrojehux pesynarata, OZHOCHO 3a mOTpebe
yHanpehuBama ¢yHmyca ommTer 1 crennudIHOT
3HaWa y PBAauYKOM CIIOPTY, M CIOPTCKOj HayIM
yorire.

METO]I PATTA

Kao ocHOBHM MeTop MCTpakuBamwa, KopuiiheH
je MeToJ TepeHCKOI TecTupama. Kao ocHOBHM ca-
3HAjHM METOJ] IPUMEIEH je AHAUTUYKU METO[,
Kao ¥ MeTOfl MHAYKIuje. Y OJHOCY Ha aHaIUTUYKe
MeTofie, TIPYMEbEH je MeTO (PYHKLMOHATHE aHa-
nM3e, pagyu OTKpuBama MehycoOHuX penanuja u
IOBE3aHOCTY JIeJIOBa MCHUTMBAHOI (heHOMeHa,
Kao ¥ KOMIIapaTMBHA aHamu3a, paau ynopehusama
CBOjCTaBa, CIMYHOCTM M 3aKOHUTOCTY IIOHAB/bakba
VICIIOJbEHNUX MEPEHMX Iep(OpMaHCH.
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Ysopak ucrpaxxnsama

Y30pak 4uHM 26 pBaya MYLIKOT 110714, IOJE/bEHNX
y 2 rpyne, y GYHKIMjU TaKMUYApCKe YCIIEIIHOCT.
On ykynHor y3opka, 10 pada Hactyna y IIpsoj murn
Cp6buje - I nmura (yspact: 20.0 roguHa; CIIOPTCKM
crax: 8.4 ropmHa; 6poj Heme/bHUX TpeHMHra: 9.2;
TenecHe BucuHe: 176.0 1m; TenecHe mace: 78.0 KT
BMU: 25.46 xr/m* npolueHat TenecHe mactu: 12.02
%; mporeHaT muinhHe Mace: 48.94 %), ok 16 paua
Hacrynay JIpyroj muru Cp6uje - 11 mura (yspact: 20.4
TOJVIHA; CIIOPTCKY CTaX: 5.6 TOfjuHa; 6p0j Hele/bHUX
TpeHuHra: 7.0; TenecHe Bucuue: 180.9 1m; TenecHe
mace: 85.3 xr; BMU: 26.10 kr/m?%; IIpOLIEHAT TeJIeCHE
mactu: 14.80 %; nmporenat mumnhue mace: 49.01 %).
CBU MCIMTaHMUIM Cy OWIM YIIO3HATK Ca YCIOBUMA
TeCTUpama U JOOPOBO/BHO CYy Y4YeCTBOBAIU Y
UCTpaXNBamwy. VIcTpaxuBame je peann3oBaHO ¥y
CKIafly ca yClnoBMMa Xe/ICHMHILIKE IeK/Iapanyje, a y3
opobpeme u carnacHocT Etnuke komucuje axynrera
criopTa M (pU3MYKOr BacHNUTamba, YHUBEP3UTETA Y
beorpany.

Mepema

Mepemwe TenecHe KOMIIO3MIUje je 00aB/bEHO
kopuinhemwem Onoenektpuyne nmmenanne (InBodi
720 Biospace, 2008), y jyTapmuM dYacoBUMa Of
08:00-09:00, m y ckmagy ca CTaHAApAM3OBaHUM
npenopykama npowmssobada. HakoH rora ycmenmo
je maraHu oOpok (Bohe mmm Mamu ceHjBUY, ca
pexXmapaTanujoM) U Iaysa Off CaT BpeMeHa, IOC/Ie
KOje Cy MCHOUTaHULM TECTUPAHM Yy PBAYKOj Caju.
[ToueTak Mepema CHeUPUYHOT TEPEHCKOT TeCTa
je 6mo oko 10:00 wacoBa mpe mopue. Hapepena
TecTupama cy pahena Ha Pakynrery cnopra u ¢u-
3MYKOT BacINTama, YHUBep3uTera y beorpany.

3a motpebe crenudUUHOr PBAYKOT TECTa, CBU
UCIUTAHULM CY TeCTMpaHM IIPUMMEHOM YHaIpes
CTaHapAM30BaHe IIpouenype Mepema (Markovic
et al,, 2017), ca kojoM Cy MCIMTaHMIM YIIO3HATH
Ha TOC/eflbeM TPEHUHIY Ipe TecTupamwa. Ha man
TeCTMparba CBM MICIUTaHUIIV CY TPOLIIN KPO3 IIPOIieC
(VHATHOT TEOPUjCKOT M IPAKTUYHOT YIIO3HABAbEM
ca IpolLefypoM 3ajaTraka Ha camoM Tectry. Ilpe
TeCTHpamka MPEeTXOAWIO jeé MHAVBUAYaJTHO OIILITE
3arpeBambe y Tpajamy off 15 MMHYTa, M JOJATHUX 5
MUHYTa cHelMpUYHOr 3arpeBama y BUAY Oallama
HapTHepa WM pBadKe JyTKe, HAKOH 4era Cy MMajn
naysy og 10 MunyTa.

Y pBaukoM TecTy KopuinheHa je ppauka IyTKa Kao
PEeKBM3UT, a TEXHUKA IIPe/iibI 110jac Ka0 CTAaHAAPHO
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Oarjarbe 3a cBe McnmMTaHuke. Pau penaTuBu3oBamba
onrepehema, y Tecty cy kopmheHe Tpum myTKe
pasnuunte TeXxnHe o crefehem nmpuHIMIy: < 74.9
KT TeJleCHe Mace 6alaa ce myTka of 22 Kr, off 75.0 1o
89.9 kr 6anjana ce myTka o 27 Kr, u = 90.0 kr 6arjana
ce myTKa of 32 kxr (Markovic et al., 2017).

IIpouenypa caMor TecTupama je peaansoBaHa y
dbopMM KOHTPONMCAHOT TECTOBHOT 3afiaTKa, IMPEKO
Mpeny3HO MapKUpaHUX BPEMEHCKMX 3afiaTaka
u 3a TO je KopuiheH moce6aH codTBep, Koju je
IpOrpaMIpaH y CK/IAZY ca BpeMEHCKOM CTPYKTYPOM
3ajaraka y Ttecty. Takobe, mopexm aymMTMBHUX
CUTHA/IA KOj Cy O3HA4yaBaaM INPUIPEMY, IOYeTaK
U Kpaj TecTa, MCHOUTAHUIN Cy MIMaaM MoryhHOCT
U BU3YEIHOI IIPMKa3a 1 KOHTPOJIE BPEMEHa, Kao
U TIpMKa3 HasyBa CBAKOT Off CeTMeHTa TecTa. Bpe-
MEHCKY M MOTOPUYKY CTPYKTypPy TecTa UMHWIN
Cy BpeMEHCKNU MHTepBaIM paja M OMOpa, Kao U
MHTEH3UTET Paja y CKIAfy ca IIeMOM IIPUKa3aHOM
Ha Tabemn 1 no cnegehem npuHIMIy:

Tect cnenuduyne ppauke
npunpembenoctu (CPTII)

TecT ce cacToju U3 [1Ba ceTMeHTa y Tpajamy Of
10 3 MUHYTA, KOjU BPEMEHCKU CUMYIUPAjy PYHAY
y 60pbu, a n3Mehy kojux je ogMop y Tpajamy of
30 cexynam. 3ajaTak Ha TecTy je cmemehu: HakoH
[aTOI' CUTHA/IA 3a TIOYeTaK TecTa, MCIUTAHUK Oana
TYTKYy, 3aTUM je IOJVDKE Y IIO4eTHY MNO3ULUjy U
ofMapa 1o HappuleHux 10 ceKyHAu, IIOTOM OIIET
peanusyje Oaljame, HOAIDKE AYTKY ¥ OfMapa MO
HappueHux 20 CEKyH/IM, HAKOH 4Yera OIleT peannsyje
Oamame 1 ogMapa o HaBpueHux 30 cekyHau. Ka-
ma mromepuua oTKymna 30 cekyHau kpehe mHTeH-
3MBHUM [ie0 TecTa Ife 3a HapefHux 20 ceKyHAn
WCOUTAaHMK ¥Ma 3aflaTak fa peanusyje mro Behnm
6poj 6amama; ox 50. 1o 60. ceKyHe MCHIUTAHUK UMa
OIIMOp M CIIpeMa ce 3a [[PyTM MUHYT TecTa Koju je
y HOTIYHOCTM WCTYM Kao HpBu; y Tpehem MunyTy
TecTa, A0 30-€ cexyHe je CBe MCTO, HaKOH dYera
UCIIMTAHMK peanusyje mto Behn 6poj 6anama 3a 30
CeKyH/IU, OHOCHO [0 Kpaja Tpeher mmHyTa mpse
pyHZe cuMynanyje 6opbe; HAKOH TOra CIefy Iaysa
of; 30 ceKyHIu; pyra pyHJia TeCTA je y IOTIIYHOCTH
ucra Kao u npsa (Markovic et al., 2017). Tenepanun
3aJlaTaK MCINUTAHMKA je Ja mopex usBohema 3ajaTnx
T0je[THauYHMX Oallaba Y BpEMEHCKIM MHTepBaIuMa
of 10 cexyHpu, peanusyje mro Behu 6poja H6ajama y
¢dasama geduHMCaHNM 32 MaKcMaaH Opoj Harjama.
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Kao ¢mnanna meppopmanca crenuduyne papHe
IPUIIPEM/bEHOCTY y3MMa Ce YKyIaH Opoj 6amarma
peamsoBaH y (asama 3a m3Bobheme MaKCHMaTHOT

Opoja 6aljama OCTBapeH TOKOM IIe/IOT TeCTa, Tj. 0be
pyuage (Taberna 1).

Ta6ena 1. Ctpykrypa TecTa crienuduyHe pauke npunpembenocty (Markovic et al., 2017)

Crpykrypa Tecta: CnennduyHn pBayku TecT npunpembeHoctu / Tpajame Tecta: 6 MuHyTa 1 30 CeKyHAN

Pynpe Munyru: 1. MunyT 2. MUHYT 3. MUHYT
BMHTEPBAIL 19 10 10 20 10 10 10 10 20 10 10 10 10 30
IIpBa (cex.)
pyHAa .
bpoj 6anama 1 1 1  Makc. Opmop 1 1 1  Makc. Opmop 1 1 1 Makc.
Onmop (cex.) 30
BMHTEPBAL 10 19 10 20 10 10 10 10 20 10 10 10 10 30
Hpyra (cek.)
pyHA2 Broi
poj Gamama 1 1 1 Maxkc.  Ozmmop 1 1 1 Makc.  Onmop 1 1 1 Makc.

Bapuja6ne

[Topen Bapmjabmu xoje geduuuiry 6poj banama
[0 TOjefMHAYHMM cerMeHTMMa Tecta (20 cek.
npenBubeHnx 3a MakcuMmanHu 6Opoja Oarama y
IPBOM MUHYTY IpBe pyHAe TecTa - CPTII_I_ASue
20 cek. npensuhenHnx 3a MakcuManaHy O6poja Gamama
y IpyroM MMHYTy npBe pyHpe Tecta - CPTII_I_
Bfana 30 cek. mpegBubeHNX 3a MakCHManHu Opoja
Oamamwa y TpeheM MuHyTy IIpBe pyHZE TecTa -
CPTII_I_B% 20 cek. mpenBubeHnx 3a Makcu-
MajHM Opoja 6aljama y IpBOM MMHYTY Apyre PyHfe
tecra - CPTII_II_A%u 20 cek. mpensubenux 3a
MaKcUMaIHy 6poja 6amama y [pyroM MUHYTY pyTe
pyHze Tecta - CPTII_II_B%w2 30 cek. mpegBubhennx
3a MakcuManHu 6Opoja Ganama y Tpehem MuHyTY
npyre pyHpe tecra - CPTII_II_B%%*) nedunncan
je v yKymaH 6poj 6anama Ha Tecty (CPTII_Y Sme)

Cjo

Y TpopyuMeH3MOHA/THM MOJIeNl 3a M3pauyyHaBaibe
VIHIEKC

npunpemberoctn  (CPTIL, ., ),  Topern

YKYIHOr 6poja 6amama M BPeJHOCTU HOCTUTHYTUX

bpexBeHIIMja CpLa, KOPUCTe Ce ¥ BPETHOCTH

V3MEPEHNX KOHIeHTpal/ja TaKTaTa y 3. M 5. MUHYTY

HOBI

HapasHo, npahenu cy n MeTabommyky 1 cpyann
mapaMeTpy, Kao 3aceOHe Bapmjabme mapameTapa

KOju TIpefCTaB/ba jeHONVMEH3MOHAJHM MOJEN 32
IPOIeHY IPUIIPEM/beHOCT PBava.

Ilopen jemHOOVIMEH3VMOHAMTHOT MOZENA 3a IIPO-
IIeHy IIPUIIPEM/bEHOCTH, KOjU je ca acreKTa MHQop-
MallIOHE C/IOKEHOCTM HajjefHOCTaBHMja BapujaHTa
U3padyHaBama, KopuinheHa cy jou ABa Mofiela Kao
KpUTepujyMcKe Bapujabie crenupudHe IpuIpeM-
Jb€HOCTIL.

Y IBOAMMEH3VMOHATHU MOJEI 32 M3padyyHaBarbe
npunpemberocty (CPTIL_ "MC), nopen yxymHor
Opoja Oamama ymase UM BPESHOCTM JOCTUTHYTE
dpekBeHIuje cplja HEOCPETHO HAKOH M Y IIPBOM
MUHYTY OIIOPaBKa, 4Mjy NPMHINUI M3padyHaBama
je mpeyser u3 CrenuduyHor tecta yygo ¢purHec
(Franchini et al., 1998), n nuspauynasa ce o cnenehoj

dbopmynu:

VHIEKC = (X PO -4 XPIm) [ Y 62 - (Marba BPEHOCT 3Ha4M 60/bM pesynTar).

onopaska. OBaj IPUHLUI M3padyyHaBama MHJEKCA
IPUIIPEM/bEHOCTY pBada IIPENCTaB/ba HOBUM MO
u3payyHaBama KOji je IyOIMKOBAaH Off CTpaHe
Mapxkosuh u capagnuka (2017), u n3padyHasa ce 1o
cnenehoj popmynu:

VIHAEKC — ((XPOovmn- - X Plwm) [ (J[a3m- 4 Ja5wm)) * YBﬁa”a“’ - (Beha BpemHOCT 3HauM 60/bYU pe3ynTar).

YKYITHOT (pM3MOJIONIIKOT HAaIpe3ara OCTBAPEHOI Ha
tecTy (Astrand et al., 2003) u To:
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e KOHIIEHTpalMja jaKTaTa y KaluIapHOj KPBU
Kao Mepe [JOCTUTHYTe MeTabolnyuke amnyjose,
y tpehem (CPTII_JIa**) u merom (CPTII_
JIa>™*) MMHYTy OIOpaBKa, M3PaKEHOT Y
mmorn/Jl;

+ (pexBeHnMja mynca Kao QyHKIMOHANHE Mepe
HOCTUTHYTOT onTepehema KapAnoBacKyIapHOT
CUCTeMa, OfMaX  HAKOH 3aBpIIEHOT TecTa
(CPTII_XP™™) ym y mpolecy OIOpaBKa Of
mpsor po meror MmHyta (CPTII_XP"™™,
CPTTI_XP»ws CPTTI_XPHw CPTTI_XPHo,
CPTII_XP*"*), u3pa>keHa y OTK./MVH.

ITo 3aBpIIeTKy TecTa pBauM Cy MMaayu 1 MUHYT
aKTVBHOT OJMOpa, IIOCJe 4Yera Cy 3ay3suMau
cemiehy nmosnuujy, kako 6u ce IPUCTYNINIIO MEPEHY
IOCTUTHYTe KOHI[eHTpalyje JaKTaTa y KpBU MU
HacTaBuno mpaheme mapamerapa (QpekBeHIMje
CpIa IO CTaHAAPAU30BAHO] IPOLEAYPI. 3a Mepeme
¢dpexsennuje mynca kopumhen je ,H7 Polar Heart
Rate Sensor“ (Polar, Inc., Lake Success, NY, USA), xoju
je TOCTaB/baH OKO TPYAM MCIIMTAHMKA IIpe IoYeTKa
Tecta. KoHILleHTpalMja JlaKTaTa aHa/lM3MpaHa je
HOMONy IPEeHOCMBOT JIAKTAaTHOT aHAIM3aTOpa HOBE
reepanuje (Lactate Plus NOVA biomedical, USA),
KopucTehy sakrtaTHM OMOCEH30p 3acHOBaH Ha
oxcypanuju makrara (Lactate Methodology - Lactate
oxidase biosensor) (Hart et al., 2013; Kulandaivelan
et al., 2009). CBu y3opum cy y3uMaHU 13 KalMIapHe
KPBM, CBAaK! IyT M3 APYTOT IPCTa U TO Off CTPaHe
uckycHor uctpaxnsada (Dopsaj and Jankovi¢, 2014;

Markovi¢ et al., 2017), a 3a UHBa3UBHU [ieO0 KPBHOT
y3opka, kopuurhena je “Unistik 3 Comfort” nannera
3a jegHOKparHy ynorpe6y (Oven Mumford Ltd. UK).

Cratuctinyka o6paga u aHanmsa

CBu pesynratu Cy IOpBO aHAIM3MPAHU NpU-
MEHOM OCHOBHE [EeCKPUIITMBHE CTaTUCTUKe, INie
je mapadyyHarto cnenehe: Mepe LieHTpasHe TeHJeH-
nuje (cpemma BpemHOCT Bapujabmu - Mean) u
Mepe paucnepsuje (craHpappHa geBujanmja — Std.
Dev., cranpmapgua rpemxka - Std. Err, MUHUMYM
- Min., makcumym - Max.). [enepanne pasmuke
usmehy rpyma yrephene cy MAHOBOM, pok cy
He3aBJMCHUM T TeCTOM yTBpDheHe 3HauajHe pas/yKe
CBaKe OfI TeCTHPAHMX BapyjabIM IIOjeVIHAYHO.
CBe cTaTuCTUYKe aHaIM3e Cy M3BpIIEHe Y3 IoMoh
codprBepckor makera CIICC 20.0, fok je 3a HUBO
CTaTUCTUYKe 3HAYAjHOCTM pasMka KopuirheHa
BpenHOCT p < 0.05 (Hair et al., 1998).

PE3YIITATU

Y Tabermm 2 npuxaszanu cy pesynratu MAHOBA
TeCTa, Ha OCHOBY KOjiX je yTBpheHa renepanHa pa-
3/IMKa TTapaMeTapa IIpUIpeM/beHOCTH, n3Melhy mcrm-
TUBAHUX TPYTIa Pa3/IMIUTOT TAKMIYIAPCKOT HUBOA.

Ta6ema 2. PesynraTu pasinnka Ha reHepaTHOM HUBOY ucnuTuBaHux rpyna (MAHOBA)

. . Noncent. Observed
Wilks Value F Hypothesis df Error df Sig. Parameter Power
Lambda
0,031 17,307 16,000 9,000 0,000 276,908 1,000

Ha ocnoBy pesynrara mocturaytux Ha CPTII,
Yy OLHOCY Ha IIOjefMHaYHe MMHYTE TeCTa, Tj.
npensubeHe mepuoype 3a MakcuManaHu 6poj Oarama
(CPTII_I_Afwema, CPTTI_I_Bo##2, CPTII_I_BSms,
CPTII_II_ASe=2, CPTII_II_B®®=2,  CPTII_II_
Boawara) - yrppheHa je MpOLEHTYaTHO OCTBapeHa
pasuKa MOCTUTHYTUX pe3y/Tara y oncery off 25.2 %
710 35.2 % y GyHKIMjM MICIUTYBAHMX IPYIIA. Y OTHOCY
Ha yKymaH 6poj Gamama Ha Tecty (CPTIL_Y 0***),
I mura je octBapmma Behm 6poj Gamama 3a 30.2 %
(Ipadmxon 1; Tabne 3, I nura = 43.60 vs II nura =
30.44), a reHepa;HO OCTBAPEHN PE3YATATU HA TECTy
Cy ce Haja3wm y orcery of 24.0 o 47.0 6anama.

Cpuann oprosop opranmsma (XP) Ha TecTy y
(GYHKLUM UCIUTMBAHKX TPyIa je OCTBApMBAO IIPO-
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LieHTyaHe pasyuke off 2.2 % o 10.1 % ¢pekBennuje
myica y opfHocy Ha mpaheHe Bapujabne omopaBka
KapamoBacKynapHor cucrema. OproBop Ha 3ajgaru
HAIIOp OIMax HAKOH 3aBpIIIeTKa TeCTa, 610 je y orcery
op, 175 po 196, HakoH MuHyTe ofMopa off 153 mo 184,
HAKOH JIpyror MuHyTa ogmopa oz 131 no 167, HakoH
tpeher MunyTa ogMopa o 102 1o 148, HAKOH YeTBPTOT
MuHyTa ogmopa og, 100 1o 139, 1 HaKOH IeTor MIUHYTa
omMopa of1 96 o 134 oTKyIaja y MUHYTY, 6e3 0631pa
Ha ucnurysaHy rpymy (Ta6se 3).

Bpennoctu koHueHTpanuje makrata (/Ia) msme-
PeHNX HAaKOH 3. MMHYTa OIIOpaBKa IIO 3aBPIIETKY
TecTa Cy OCTBapu/Ie IPOLEHTYyaIHy PasnuKy off 3.2 %
y GYHKIMjY MCIUTUBAHNUX IPYIIA, TOK CY TeHEPATHO
IIOCTUTHYTe BpegHocTM y omcery ox 10.0 mo 17.0



Mapxkosuh M., u cap., [Ipunipem/beHoCT pBava..., PVI3VTYKA KYJITYPA 2018; 72 (2): 170-180

mMmon/JI. HakoH 5. MMHYTa OmoOpaBKa BPeJHOCTHU
KOHI[eHTpallje TaKTaTa JOCTUITIE Cy IPOLIEHTyaTHy
pasnuky of 5.5 %, DOK Cy OCTBapeHe BpPEeTHOCTU
ocraje y omcery of 9.0 mo 17.0 mmon/JI, 6e3 063upa
Ha ucnutuBany rpyny (Tabme 3).

VcnomaBamwe crenyuduyHe pBadyke IpUIPeM-
Jb€HOCTM, M3paKeHe Kao MHAEKCHa BPENHOCT,
(YHKIUjY CTaHZAPAM30BAHOT MOfieNa crienugiraHor
nyno ¢urnec recra (CPTII_ "™ ) ocTBapena je
IpPOILIEHTya/HA Pas3/lInKa IIPOCEYHUX BPEJHOCTM Ha
TecTyof34.0 %y OIHOCY Ha ICIUTUBAHE I'PYIIE, JOK CY

TeHepaHO OCTBapeHe BPEIHOCTI IIPUIIPEM/BEHOCTI
y oncery off 15.5 1o 7.4 MHAeKCHMX BpegHOCTH. Vicmo-
JbaBame CHenuduIHe pBauke ImeppopMaHce, Ife je
MHJEKCHA BPEJHOCTU KpeMpaHa II0 HOBOM METOLY
uHAeKkcupama  ycmemnoctu  (CPTIL_, "),
je ocTBapWIa NPOLEHTYaTHY PasluKy MPOCEYHUX
BpegHocty Ha CPTII ox 24.8 %, mok cy renepaaHo
OCTBapeHe BPENHOCTU IPUIPEM/BEHOCTH Y OIICery
o1 266.4 10 675.0 MHAEKCHUX BpegHOCTH 6e3 063mpa
Ha ucrmtuBany rpyny (Ipadukon 1; Tabne 3).

Tabema 3. Ananusa pasnyuka npaheHux mapameTapa y ofHOCY Ha UCHUTHBAHY IPyITy

. Takm. Std. Std. . Sig.
Bapuja6ne B Mean Dev. Err. Min Max F Sig. t df (2-tailed)
_ I nura 8,10 0,57 0,18 7 9
CPTII_I_ASwana 5192 0,032 4,871 24 0,000
II nura 6,06 1,24 0,31 4 9
I mura 7,10 0,74 0,23 6 8
CPTTI_I_Bbwena 0,833 0,371 7,743 24 0,000
II nura 4,69 0,79 0,20 4 6
I nmura 8,80 0,63 0,20 8 10
CPTII_I_Bowana 0,168 0,686 8,897 24 0,000
I mura 6,13 0,81 0,20 5 8
I mura 6,10 0,32 0,10 6 7
CPTII_IT_ASwana 14,088 0,001 7,128 24 0,000
II nura 4,38 0,72 0,18 3 5
I nmura 5,60 0,84 0,27 4 7
CPTII_II_BSauana 0,014 0,907 5,634 24 0,000
II nura 3,63 0,89 0,22 3 6
, I mura 7,90 1,10 0,35 6 9
CPTII_II_BSeuana 1,242 0,276 4,340 24 0,000
II nura 5,56 1,46 0,36 4 9
I nura 43,60 2,01 0,64 40 47
CPTIL_Y Somame 6,037 0,022 7,897 24 0,000
II nura 30,44 4,99 1,25 24 41
I mura 13,50 1,96 0,62 11 17
CPTII_JTa% 0,006 0,939 0,560 24 0,580
II nura 13,07 1,88 0,47 10 16
I mura 13,61 1,70 0,54 11 17
CPTII_JTa>= 0,723 0,404 1,038 24 0,310
II nura 12,86 1,86 0,47 10 16
I nmura 183,40 4,06 1,28 175 188
CPTII_XPpo= 2,875 0,103 -1,857 24 0,076
IT nura 187,44 6,05 1,51 175 196
I nmura 166,00 6,27 1,98 153 174
CPTII_XPh= 0,484 0,493 -2,889 24 0,008
II nura 173,94 7,12 1,78 160 184
I nmura 136,70 3,27 1,03 131 143
CPTII_XPp2um 8,187 0,009  -4,678 24 0,000
II nura 152,13 10,03 2,51 137 167
I nura 119,00 7,94 2,51 102 128
CPTII_XPpwum- 1,680 0,207 -2,292 24 0,031
II nura 128,69 11,75 2,94 105 148
I mura 114,90 5,92 1,87 100 120
CPTII_XPwus 4,183 0,052 -1,479 24 0,152
II nura 120,81 11,68 2,92 101 139
I mura 110,30 6,13 1,94 96 118
CPTII_XPp=w- 3,233 0,085  -1,340 24 0,193
II nmura 115,63 11,53 2,88 96 134
) I nmura 8,03 0,46 0,15 7,4 8,9
CPTII_/"EKe 9,223 0,006 -6,628 24 0,000
) IT nura 12,16 1,92 0,48 8,3 15,5
I mura 571,80 67,32 21,29 467,2 675
CPTIL,,, e 0,531 0473 4787 24 0,000
II mra 429,96 76,97 19,24 2664  530,5
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Y opmHOCy Ha pesyiTare pasianMKa Cpefmbux
BPEIHOCTY NCIUTUBAHMX Bapujabmm y QyHKUuju
YCIIEIIHOCTY VCIUTMBAHMUX Tpyma  yTBpbeHa je
CTAaTUCTUYKM 3Ha4yajHAa pas/yKa pe3yirara y CBUM
NIOjeJMHAaYHMM CETMEHTMMA TecTa (CPTII_I_Abauama
CPTII I BSwesa CPTII I Bowwewa CPTII II Abauawa
CPTII_II_B®ue CPTII_II_B%w**), kao u y ogHOCY
Ha yKymaH 6poj 6amama Ha Tecty (CPTTI_Y 6*%*2),
3HauajHa pasnuka yTBpbheHa je m y obe u3BefeHe
Bapujabie mupekca ycnemnoctu (CPTIL "Ase
n CPTH_HOBM”HHEKC), Tj. KBaHTU(UKOBAHE CIIeIN-
¢uuHe pBauke npunpemMbeHOCTH. Tpeba HamoMeHy TH
ia cy ce yTBpheHe pasnuke neduHMCAHUX Mofena

3a M3padyHaBame IIapaMeTapa IIPUIIPEeM/bEHOCTH
Ha HMBOY CTaTUCTUYKe 3HAYajHOCTM OF p =
0.000 (Ipadmkon 1; Tabema 3). Pesyaratm oBor
UCTPaKMBaka HUCY YTBPAWIN CTATUCTUYKM 3Ha-
YajHe pas/MKe IMOCTUTHYTE KOHLIEHTpallyje JaKTaTa
UCOUTUBAHMX TPyIa, y TpeheM 1M meToM MMHYTY
onopaBka, HakoH CPTII (Tabena 3). [Jok je y ogHOCY
Ha (YHKIVOHATHM OfTOBOP OpraHM3Ma yTBpheHa
pasnuka of mpBor o Tpeher MmMHyTa omopaBka, y
¢yukuuju ncnmrusane rpyme (CPTII_XP™: p =
0.008; CPTII_XP>"*: p = 0.000; CPTII_XP***: p =

0.031; Ta6e 3).
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Ipadukon 1. Ipaduuky npukas HMBOA CTATUCTUYKUX ¥ IPOLCHTYATHNX PasinKa
HepUHMCAHNX MOJeNa N3padyyHaBama IPUIPEM/bEHOCTI y PYHKIMjI UCTIUTIBAHE TPyIIe
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MUCKYCUJA

Tect pBauke HpUIIPEM/bEHOCTM, AJMUHUCTPAH
y OBOM MNCTPaXUBamwy, HPETXOAHO je yTBpheH
Kao MOy3aH M IO CTPYKTYypM je cHenuduyaH.
Y 3aBucHOCTM Off MHGQOPMALMOHMX IIOTpeba U
TOCTYIIHE OIIpeMe, MOXKe Ceé KOPUCTUTU Kao je-
JlaH Off MOfielia 3a IpOLeHy InepdopMaHce, 4Yije
onucuBame je takohe morBpheno (Markovic¢ et al.,
2017). Ha ocHOBy pe3yiTaTa OBOT MCTPaKMBama,
Koje 3a Ib uMa yTBphuBame pasnnka napamerapa
IPUIIPEM/bEHOCTY pBaya PasIMIUTOr TAKMUYAPCKOT
HIBOA, MOXe Ce MOTBPAMUTU U OCET/BMBOCT IIpMMe-
meHor Tecta. C TuUM y Besu, 1o yrBphuBamy
OUTHMX METPUjCKUX KapaKTepMCTMKa TecTa, MO-
ryhe je peamMsoBaTM KOHTMHYMPAHM CHUCTEM
npahera HampeTKa CrenudryHe IPUIPEM/BEHOCTH
CBAKOI' CIIOPTHCTE IIOHA0CO0, ami M KOHTPOINCATH
IpMMembeHe MeTo/le TPEHMHTA.

Ha ocHOBY aHanm3e pasnmka IOCTUTHYTOT 6po-
ja 6ajama, Kao jeTHOAVMEH3VOHATHOT MOJe/Ia TIPK-
npem/beHoCcTy, ucnutuBanux rpyma (I u II ura),
yTBpbeHa je ctatmcTMyky 3HavajHa pasnuka (Tabema
3; p = 0.000) pesynrara y CBUM IIOjefMHAYHUM
CerMeHTMMa TecTa, Kao 1 y OJHOCY Ha YKyIlaH 6poj
6arama, y Kopucr I nure, mro notsphyje odeknBama
caMux xumotesa. Y mnopebemy ca npeTxomHUM
ucrpaxnpamweM (Markovi¢ et al, 2017), unju
VICHUTAHULM Cy OCTBAPV/IN Y IPOCEKY YKYITHO 32.68
6anjama Ha CPTII, motBphyje ce mMHmeHTMYHOCT
pesynrara ca ucnutaHuinyma II swmre, Tj. 60U
OCTBAapeHM pe3y/ITaTy Yy KOPUCT UCIUTaHMKa I nure
OBOT MICTpaXXKMBaba.

AHanmu3oM MeTabo/MMYKe KOMIIOHEHTE, Tj. KOH-
LeHTpalyje jaKkrara y KpBu y Tpehem u mertom
MUHYTY OIIOpaBKa, Huje yTBpheHa 3HaYajHa pas/nKa
meby wucnuTMBaHMM rpymama. Y IIPeTXOJHOM
UCTPOXMBaKBy Koje ce O0aBmwIo MeTabomIMuKoM
peaknyujoM OpraH;MsMa XpBaTCKUX €IUTHUX U
KIYICKMX pBadya Ha onrtepeheme y MebhycobHOj
KOHTPO/IHOj 60p6u, Takobhe Huje yrBpheHa 3HayajHa
pasmMka pUHATHUX y30paKa JIAKTaTHUX BPETHOCTH
y onopaBKy HakoH 6op6e (Karnici¢ et al., 2009).

be3 o63mpa Ha BpeMe y3eTOr y30pKa KpBU Y
OIIOPABKY, IOCTUTHYTE NPOCEYHE BPEJHOCTH OCTBa-
peHe KOHIleHTpauuje akrara cy Owme ox 12.86
mo 13.61 mmon/JI, ca m3MepeHUM MaKCUMalTHUM
KOHIIEHTPallyjaMa IaKTaTa, KOje ce Hajla3e y paclioHy
0116.00017.0Mmmon/J1. PesynraTnykasyjyHanusyseTHO

BIUCOK HMBO JJOCTUTHYTe aHaepoOHe aluio3e HaKOH
peanusaunje CPTIL. ¥V ogHOCY Ha BpCTy TecTupama,
Tj. mpupopy ¢usnmukor omnrepehema, y paHMjUM
UCTpOXMBabIMa je yTBpheHO Ja ce JOCTUTHYTe
KOHI[eHTpallje JaKTaTa y ONOpaBKy pBadya HAKOH
MabOpPaTOPUjCKUX U TePeHCKMX TecTupama (pydHM
eproMeTap, OWIVIKI eproMeTap, TpPegMWI, TecT
ca Bpehom mecka) kpehy y omcery ox 10.6 mo 15.1
mmon/J1 (Callan et al., 2000; Wright et al., 2015); mox
CYy BPeJHOCTM KOHIIEHTpaIyje JIAKTaTa y OIOPaBKY
HAaKOH 60pOM KOJ| pBaya IPYKO-PUMCKUM CTUIOM
Hamase Ha HuUBOy of 15.8 mo 19.1 mmon/JI TokoMm
cBUX (meT) MedeBa Ha TakMmuemy (Barbas et al,
2010), ogHOCHO Hamase ce Ha HNBOY n3Meby 11.82 mo
13.23 Mmo11/J] HaKOH jeJHOT TPeHaKHOT KOHTPOTHOT
Mmeua (Karninci¢ et al., 2009). I[Topehemem nobujennx
pesyaTaTa KOHIIEHTpalyje TaKTaTa ca JOCaJalIbIM
UCTPOKMBABIMa JIAKTATHUX BPESHOCTU y PBambYy,
yTBpbeHe Cy MHIEHTUYHE BPEJHOCTY MOCTUTHYTUX
pesyaTaTta ca CKOpAlllbUM UCTPKMBABUMA IITO
MOXXe Jia TIOCTY>KM Kao [JOKa3 eKCTepHe Bajujalije
pesynTara obujeHnx y oBoj cryauju. OGHOCHO, OBO
je mokas ga xopumhena Bapujanta CrenyuduyaHor
psauxor Tecta (CPTII) mpoBonmpa ckopo NCTOBETHO
crienMPUIHO TAKMMYAPCKO onTepeheme y omHOCY
Ha MeTabONMMYKY peaklyjy OpraHusMa KOJ BICOKO
TpeHMpaHUX pBaya, kKao 1 6opba.

AnHamm3oM QYHKIVOHAIHUX BPEJHOCTH Y
OIIOpaBKy, Off HYITOT JO IIeTOT MUHYTa HAaKOH
CPTII, yrBpheHa je cTaTucTM4ky 3HAYajHA pas3/ynKa
(YHKI[MOHATHOT OATOBOpA OpraHNM3Ma y IIPBOM,
npyrom u Ttpehem MmuyTy omopaska (CPTII_
Xprom - CPTII_XP>*, CPTII_XP*"*). BpemeHcka
cTpyKTypa 60pbe koja ce umutupa y CPTII, kao n
camo onrepeherme Ha Koje Cy YCHEIIHNjU TaKMIYapy
(I nura) 6ome apmantmpanu, 36or Beher 6poja
TPEeHMHTa ¥ TaKMUYApCKUX HACTYIa, MOXKe OuUTH
OZITOBOP OCTBAPEHUX Pa3/IMKa ONOpaBKa Y KOPUCT
ycnemnyje rpyme. OfCycTBO pasimka HOCTUTHYTe
¢dpekBeHI[uje Iylca OAMax IO 3aBPUIETKY TeCTa
(CPTII_XP™"), MOXKe ce HOTBPAUTU Y OFHOCY Ha
IPeTXOIHA MCTPAXNBama, Ifie je ca ILUbeM YTBp-
buBama pasmuka aepoOHMMX KapaKTepUCTHKA
mebynapopuux u HaumoHamHux psada Cp6uje
Ha TpeIMWIY, yTBphHeHO OfCYCTBO CTaTUCTUYKU
3HAUajHUX Pa3/MKa y MAKCUMATHO] (PpeKBeHIUjU
nynca (Stajer et al, 2017). Takobe, y omHocy Ha
yTBpbuBame pasnuKa IOCTUTHYTE MAaKCHUMajIHe
¢dpekBeHIyje Imyyca, N3Mehy pasmnInTyX TeKMHCKIX
KaTeropyja MCTOT TAKMMYAPCKOT HIBOA, HA PyYHOM
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epromeTpy u Tecty ca Bpehom mecka Huje yrBphena
CTATMCTUYKM 3Ha4YajHa pasmmka (Wright et al., 2015).

DYHKIMOHATHY OATOBOPY OPTaHM3Ma Ha OIITepe-
hemwey CPTII, 7j. ommax no 3aBpurerky Tecta (CPTII_
XP®), y mpocexy usHocu 183.40 3a I ury, ogHOCHO
187.44 cpyaHMX OTKylaja mo MuHyTy 3a II mury
Cpb6uje. ITopehemwem ca paHujuM MCTpaKuBamUMa
y KOjuMa Cy TeCTMpaHM pBauy, yrBpheHo je ma ce
Ha npuMemeHoM Tecty (CPTII) octBapyjy HemrTo
BUIIIE BPETHOCTY Y OFHOCY Ha TeCTUParbe Ha OUIVKIT
eproMeTpy, MHAECHTIYHEe BPEHOCTY y OfTHOCY Ha TeCT
Ha TPEIMUILY, Tj. Y OIICETY OCTBapeHMX pe3ynraTa I
u II nure oBor mcrpaxusamwa (Callan et al., 2000),
HEIITO BIIIIEe BPETHOCTY Y OFHOCY Ha TeCT HA PyYHOM
eproMeTpy, M y OfHOCY Ha TecT ca BpehoM mecka
(Wrightetal., 2015), anu 1 Hyb>Ke BpefHOCTI Y OHOCY
Ha pBade HAKOH TAKMMYAPCKUX M CUTYAIVIOHUX
60p6u (Barbas et al., 2010; Karninci¢ et al., 2013).
OsBu pesynrary, Takobe, MOTy fa MOC/Ty>ke Kao JOKa3
eKCTepHe Ba/lufalyje NPYMEHeHOT TecTa y OBOM
UCTPaKMBakby, OMHOCHO Kao JOKa3 ja KopuirheHa
BapyjanTa CrienpUIHOT pBAYKOT TeCTa MIPOBOLMPA
CKOPO MCTOBETHO CHeUM(UYHO TAKMUYIAPCKO-
TpeHaXHO onTepeheme y O[HOCY Ha CpUaHy peakLujy
OpraHM3Ma KOJi BIICOKO TPEHUPAHUX pBava.

ITopen jexHOXMMEH3MOHATHOT MOfJeNa 3a W3-
pavyyHaBame NpPHUIPEeM/bEHOCTH pBada y HaBe-
eHUM TeCTOBMMA, Ae(VHNMCAHM Cy M BUIIESN-
MeH3MOHAMHN Mopemn. Jako MeTabommukm ma-
paMeTpu HICY OCTBApWIN 3HadajHe pasnuke Mebhy
UCIIUTUBAHMM TIpylaMa, (QYHKIUOHAIHN Iapa-
MeTpM Cy OCTBAapWIM 3HAYajHe Pa3jMKe Y TPU OF
mecT mnocMarpaHux Bapujabmm (CPTII_XP",
CPTII_XP»»*, CPTII_XP***), om Kojux caMo jefHa
CTAQTUCTMYKM 3HAYAJHO pasjmM4uTa Bapujabma ymasu
y Mopiene uspauynasamwa (CPTII_XP""*). II3Benene
UHJIEKCHE BpPEJHOCTY, Kao Mepe cHenudumdHe
OpUIPEM/bEHOCTU pBada, IIOKa3aje Cy BUICOKY
CTAaTUCTUYKM 3Ha4ajHY pasnuky (p = 0.000) nsmebhy
UCIINTUBAHNX Tpyma y o6a BUIIeAVMEH3MOHa/THA
MoOfie/la M3padyHaBamba (CPTI'I_CICDMHHEKC n CPTII_
vosn - THEKC). 'Y mpeTxonHOM ncTpaxkusamwy (Markovic
et al, 2017), na ocnomy  '"*¥C-a ocrBapen je
npocedan 6omu pesyarar opn 11.30 mHAeKcHMX
BPEHOCTH, a Ha OCHOBY . WWHC.a ocTBapen je
npocedaH 6oy pesynarar of 469.80 MHAEKCHUX
BpenHocty Ha CPTIL Y mopebemwy pesynrara, ppaun
II nure cy ocTBapmayM HEIITO JIOLIMje BPEFHOCTH Y
OIHOCY Ha IpeTXofiHO uctpakmpamwe (Markovi¢ et
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al., 2017), gok cy psaun I nure ocTBapmnm 3HaTHO
6orbe pesyrare.

Axo ce mobe opn mpermocTaBke, fa LITO BUIIeE
pasnmuunTux ¢axTopa yrase y HeKM MOJeN 3a W3-
padyHaBame MHJEKCa IPUIIPEeM/beHOCTH, TUM he ce
u cama repgopMaHca npenusHyje, Tj. 60/be ommcarn,
6e3 003Mpa Ha TIOjeAMHAYHY CHAry OIMCHBaba
EHepPreTCKMX, MeTa0OMMYKNX U (YHKIMOHATHUX
napamerapa. C TMM y Besu JMHeapaH pPacT Ipo-
IIeHTya/IHe pa3JMKe OCTBAPEHMX pesynTara ca
30.2 % y jemHOmMMEH3MOHATHOM Mofeny Ha 34.0
% Yy HOBOAVMMEH3JMOHATHOM MOJeNy, Ve y IIPUIOT
oBoj TBpawmu (Ipapukon 1). Ilpouenryanna pas-
JIMKa OCTBAPEHOI VHJEKCa IPUIPEeM/BEHOCT W3-
meby ucnutmBanmx rpyma, om 24.8 % y Tpopu-
MEH3JOHAQTHOM MOJeNy, IpeficTaB/ba HOKa3 MHAU-
BUIya/lHE Pas/IMYNTOCTY HA4YMHA OIOpaBKa Opra-
HM3Ma CBaKOT JCIMTaHMKA IIOHA0CO0, OFHOCHO
3HAYajHOI yfena MeTabOnMyKe KOMIIOHEHTe, Y
OIIOpaBKY, WM y TIOTOPIIABAY UCIIO/baBama Iep-
¢dbopmaHcHu y HapenHOj 60pOM MCTOT WM HapegHOT
naHa (Ipaduxon 1).

3AK/bYYAK

Y opgHOCY Ha UMb VICTPXXMBamba, a Y PyHKIUjK
Mofiela M3padyHaBama IapaMeTapa crenyduyHe
IPUIIPEM/bEHOCTY pBaya, yTBpheHa je craTucTuykm
3HaYajHa pas3/MKa OCTBAPEHNUX pe3ylTara Ipu-
IpeM/beHOCTY Y cBa Tpu Mopena. Ha ocHOBy cm-
YHUX  MeTaOOMMYKUX BPENHOCTM  TECTUPAHUX
Tpyna, ¥ [eMMMWYHUX pa3INKa Yy OCTBApUBamby
(YHKIVMOHATHMX BPETHOCTY HA MICTY 3aJaTV HAIOP
(CPTII), moxe ce 3ak/byuuTu p#a cy yTBpheHe
pasiMKe CBa TP MOJiella 3a M3padyHaBame Iapa-
MeTapa IpPUIPEM/BEHOCTM VCIUTUBAHUX Tpyma
IPUMapHO HOCTIeAVIIa HEYTPEHMPAHOCTH, Tj. HEMO-
BOJ/bHE aJANTHPAHOCTY 33 peaqn3alyujy BUCOKMX
onrepehema, Koja 3axTeBajy BUCOKY (peKBEHIUjy
HyZca, Kao ¥ KOHILEHTpAlWjy J/aKTaTa, 3a JaTu
BPEMEHCKU IIePUOJI, a1 U CEKYH/JapHO, 60Jbe MCKO-
punrheHOCTN eHepruje, Tj. eKOHOMU3AIVje OKPeTa,
Kao MOCIIEINIIA JY>KeT 6aB/berba CIOPTOM.

YTBpbene 3HauajHe pasnuke ymyhyjy fma je Tect
pBauke IPUIIPEM/bEHOCTM Mepu  ClenupuIHy
IPUIPEM/bEHOCT pBada (aepobHMX, aHAepOOHNX,
MeTaboMMuKNX, (QYHKIVOHATHUX, KA0 U KOOPAU-
HALMOHMX CIIOCOOHOCTM), [a je OCeT/bUB Ha
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TAKMUYAPCKM HMBO I Jla CXOJHO TOME MOJXKe
OUTV TIpYMemeH Kao CPefiCTBO 3a IpPOIeHy HMBOA
JIOCTUTHYTe IPUIIPEM/BEHOCTI Y PBAYKOM CIIOPTY.

Jlarpa McTpaknBama Tpeba peann3oBaTy ca Iu-
PEeKTHUM IW/beM YTBpDUBama OCeT/BMBOCTM WC-
IOMTYBAHNUX CHeIMOUYHUX PBAYKMX TECTOBA, Tj.
NOCMATpaHMX IIapaMeTapa IIPUIIPEM/BEHOCTH, Y
ofiHOCY Ha Behm 6poj pasnmnunTux rpyna y GyHKuuju
YCIIENIHOCTY Ha TakMmmdemy (3-4 rpyme), kKao u y
OJIHOCY Ha Pas3JIM4MTH Y3PACT 1 TIOT PBava.
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MOTOPHUYKE CIIOCOBHOCTU U EOEKAT
PEJIATVIBHE CTAPOCTU AJO/TECHEHATA

Urop Byukosuh', Anexcaumap Kykpuh', Anexcanpgap Fayuh?, Bopko ITerposuh’,
Cama Mapkosuh' , Hemamwa 3710jytpo’

"Yuusepsutet y Bawoj Jlyuu, @axynrer pusnukor Bacnurama 1 cnopra, bocua u Xepuerosnua
*Yuusepsurer Cunrupynym, Qakynrer 3a GpU3nUKy KyITypy U MEHaIMeHT y criopty, Cpouja

CaxxeTak

OBUM ucTpaxuBamweM McnuTyBaH je edpexar penarusHe crapoctu (EPC) xon apmonecreHata ms Bocue n Xepuerosne. IInbeBu
UCTpaXXMBama OMIN Cy Jla ce MpOljeHe MOTOPIYKe CIOCOOHOCTH yYeHMKa afI0NIeCLieHTHOT y3pacTa (MYILIKOT U SKeHCKOT II0JIa) U Jia ce
uctmta EPC mamebhy penmatusHO crapujux m penartuBHO Mmabux ydeHuka, 3atuM msMely penaTMBHO CTapujux u peraTMBHO Maabux
ydeHuna. MoTopuike CIIOCOOHOCTH Cy IIpolieeHe offabpannuM TecToBuMa 13 Eypodut 6arepuje MoTopmykux Tectoa. HopmamHocT
auctpubynyje je mpoepeHa Komvoropos-CMUPHOB TeCTOM, Kao U MOKa3aTe/buMa acuMeTpyje (CKjyHMca) ¥ XOMOIeHOCTH (KypTosuca)
muctpubynuje. Kop Bapujabmm ca HopManHOM AMCTpuOyLujoM, 3a yTBpbuBame pasiyka 1u3Mehy rpyma mcIomTaHMKa IIpUMeReHA je
jemHO(daKTOPCKa aHa/IN3a BapujaHce, a 3a Bapujabyie ca HEIIPaBIWIHOM AUCTpUOyLujoM npuMeet je Mann—-Whitney U tect. [Jobujern
pesynTaTy yKasyjy Aa IIOCTOje 3HayajHe pasjMKe y [iBa TeCTa MOTOPUYKMX CHOCOOHOCTH M3Mely peaTMBHO CTapujux ¥ peaTMBHO
MTahux ydeHuKa, JOK KOJ| y4eHWIa HUCY yTBpheHe pasyuke nsMely penatuBHO cTapyjyx u penatuBHO Mnahyx ucnmranuia. Pesynratn
ykasyjy fa je EPC Mame IpucyTaH y cpeileM ajIoNecCLieHTHOM y3PacTy KOJ iedaka 1 ieBojunia. OBa casHamba MOTY OMTY Off KOPMCTH 3a
HacTaBHMKe (pu3n4Kor BactmTamwa (PB) y mnannpamwy Hactase OB.

Kmbyune peun: ®VI3VTUYKO BACIIMTAIBLE / CPENIBLA IIKOJIA / BOCHA U XEPLIETOBMHA

YBO[I

Eexar penatusHe crapoctu (eHr. RAE - relative

age effect, y mapem texcty EPC) npuBmaun naxmsy et al, 2008), aM U APYTUM OGPA3OBHIM JIOMEHMU-

VICTpaXMBayda y ciopty Buule of 30 roguna. Barnsley Ma (McPhillips and Jordan-Black, 2009). Jexuo o
u capamuuiu (1985) cy yTBpmmL fia je OTIpUIMKe Hajckopujux ucTpaxmsawa (Nakata et al., 2017)
40% wrazmx XOKejamla TakMUdapa WCTe y3pacHe 6aBuno ce kapakrepuctukama EPC-a y ommtoj
KaTeropuje aMaTepCKix XoKejaukux ura 'y Kanazm HONY/IALMjY YYeHNMKAa OCHOBHMX U CPelbUX IIKOJIA
(3amajra m OHTapuo Xokej mura) pobexo y mpsa y Jamany. JVcTpaxuBaum Cy yCTAaHOBWIM 3HauajaH
TP Mecela rofuHe (jaHyap — MapT), JOK je camo EPC kopn pewaka yspacta of 7 mo 15 ropmua y
10% crmoptucra pobero y mocnenma Tpu Mecena aHTPOIOMETPUjCKMM ¥ PUTHEC MOKa3aTe/bliMa, aj
(oxTob6ap - pmemembap). Toxom ropuHa, oBaj edexar snavajad EPC kop jeBojuniia je eBUIEHTUPAH caMoO y
npumeheH je 'y ApyruM CIIOPTOBMMA: TEHIC, parou, HOKa3aTe/buMa (GUTHeca Y OCHOBHOIIKOIICKOM y3pa-
dbynban, 6ejsbon (Cobley et al., 2009). IIpegnocTn CTY, a1 He U y cpefimbomKonckoM yspacry (Nakata
KOje OCTBapyjy PpelIaTMBHO CTapuju OMIaJUHLIN etal, 2017).
BEpOBATHO IIOTNUYY Off pas/uKa y pU3NIKOj BeTNINHN C 063upoM ja je 3Ha4ajaH feo ucTpaxnpama EPC
u Marypanuju (Wattie et al,, 2014). yraBHOM OKYCHpPaH Ha CIIOPTCKU MOMEHAT, ay TOPU
[lIraBuiue, ayropu ¢y npumerunu EPC y Hacra- OBOTI' ICTPa)XMBaka Cy JKeJIeNIM J1a IIPOBEPE HHErOB
By pusmukor Bacimrama (Bell, et al., 1997; Cobley, YTHUIaj Y KOHTEeKCTy usumukor Bacrmrama (PB).
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