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INTEGRATED EXPRESS-ASSESSMENT OF ORGANIZM’S FUNCTIONAL
CONDITION FOR QUALIFIED HANDBALL PLAYERS
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The purpose of the research — the testing in actual practice an integrated approach to the assessment of the functional
condition for highly qualified handball players. The practical significance of this problem has become a prerequisite for
the study. To achieve the objectives in the following research methods were used: analysis and generalization of scientific
and methodical literature; testing of functional status and reserve capacities handball players’ bodies through express-
diagnosis “D&K — Test”. Generalization of the studied characteristics was assessed by mean arithmetic value, standard
deviation, error of mean arithmetic. For statistical processing of data, we used licensed program Microsoft Excel (2010).
Statistical analysis of the received results was conducted, considering recommendations on Microsoft Excel tables’ usage
for computer data analysis. Participants: Sixty five handball players from teams HC «Motor», «ZTR», «ZNTU-ZAB» at
various positions on the court participated in the experiment. Conclusions: The marked increase in performance of
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anaerobic metabolic capacity (AHAME), which characterizes the improved ability to fulfill physical activity amount in
the third and fifth zones of intensity from 51 to 72 (?). Overall metabolic capacity (OMC) serves as a measure of the
efficiency level of the athlete’s body. The ability to carry out the planned amount of physical activity in handball players
also increased from 284 s.i. to 316 s.i. The indicator to use efficiency of aerobic muscular activity energy source (W
ANSP), which predetermines the direction of training in the structural stages during one year training cycle, and shows
efficiency of energy substrates, characterized by coordinating ability, and the period of the experiment has been changed
as well. The difference in indicators Waet and HRaet of test groups is reliable and is in the range p<0.05, that shows a
much higher degree of energy efficiency of oxygen arrangements in muscular activity in the end of the study.

Key words: handball, express-diagnostics, testing, functional status, reserve capacities.

KOMIIVIEKCHA EKCIIPEC-OHIHKA ®YHKHIOHAJIBHOI'O CTAHY OPT'AHI3MY
KBAJII®IKOBAHUX 'AHABOJIICTIB

Tumenko /1. I', ITickoxa A. B.

69600, 3anopizvkuti HayioHanbHUll yHisepcumem, 8yi. Kykoscvkoeo, 66, m. 3anopixcorcs, Yrpaiua,

handball.survey@gmail.com

Mera nocnmipkeHHs — anpoOyBaT B peajbHiN NMPAaKTUIl KOMIUIEKCHHH MiIXiJ O OLIHKH (PYHKIIOHAJILHOTO CTaHy
ra"g00IiCTIB BUCOKOI KBamidikarii. [IpakTudne 3HaUeHHS ITi€l TPoOIeMH CTaIo 000B’ I3KOBOIO YMOBOIO JUTA ii BHBUCHHS.
Jist nocarHeHHs ninel OyJn BUKOPUCTaHI Taki METOAM JOCIHIKEHHS: aHali3 1 y3arajlbHeHHs HAyKOBOI Ta METOIUYHOT
JiTepaTypu; TeCTyBaHHA (PYHKIIIOHAIEHOTO CTAaHY Ta PEe3ePBHUX MOXKIMBOCTEH OpraHi3My TraHIOOIICTIB 3a JOITOMOTOI0
ekcrpec-miarnoctuku «D&K — Test». Y3arajabHEHHsS JOCHIIPKYBAHUX XapaKTEPUCTUK OIHIOBAJIOCSA 3a JOMOMOTOIO
cepemHiX apu(METHYHUX BENMYHMH, CTaHIAPTHUM BiAXWICHHAM. Jlmg craTucTHYHOI O0OpOoOKM [aHHX MU
BUKOPHCTOBYBaJIM JlilleH3iiHy mnporpamy Microsoft Excel (2010). IlpoBeneHo craTHCTHYHUII aHai3 OTPUMaHUX
pe3yIbTaTiB, BPaXOBYIOUH PEKOMEHAAIIi mI0J0 BUKOpUCTaHHA Tabimmp Microsoft Excel ms aHamizy KOMIT IOTEpHUX
JAaHUX. YYacHHMKHU: LIICTAECAT NbATh ranaboxictiB i3 komann 'K «Mortop», «ZTR», «(3HTY-3AC» pi3HuX irpoBux
aMIurya. BUCHOBKM: BiIMIY€HO WOKpalleHHS IOKAa3HHWKIB aHaepoOHoI MertabomiuHoi emHocTi (AHAMCE), mo
XapaKTepu3ye TIOJIMIIEeHHS 3/aTHOCTI BHKOHYBaTu o0csar (i3MYHOro HaBaHTaXEHHS B TpeTid Ta M SATIH 30HaX
IHTeHCUBHOCTI, 3 51 y.0. mo 72 y.o. 3arampHa MeTaboiiuHa eMHICTh (3ME) BHCTYIIAE K MOKA3HHUK, IO XapaKTepU3ye
PiBEeHB Ipale3laTHOCTI OpraHi3my. 37aTHICTh BUKOHATH IUTaHYBAIBHUN 00CAT (Pi3MYHNX HaBaHTa)keHb Y raHA0OJICTIB
TaKOX 3MiHHBCA 3 284 y.0. 10 316 y.0. [Toka3HHK €PEeKTUBHOCTI BUKOPHCTAHHS a¢pOOHOTO HKEpesia eHeproooecieYeHHs
M’s130B0i AismbHOCTI (W MaHo), IKuii BU3HAYAE CIIPSIMOBAHICTh TPEHYBaHb B CTPYKTYPHHX IIMKJIaX OAHOPIYHOTO IIMKITY
MiATOTOBKH, i TOKa3y€ €eKOHOMIYHICTh CHEPTeTHYHHIX CYOCTPAaTiB, XapaKTepH3ye KOOPAMHAIIIIHI MOXKIIMBOCTI, 3a Iepiof
EKCIICPUMEHTY TaKOX 3MIHIOEThCA. Pi3Huis B mokasnukax Waet ta HRaet TectoBux rpym € HaniliHOW i epeOyBae B
nmiamazoHi p<0,05, mo moka3dye HabaraTo BHIIMN CTYIiHb €HEPreTHYHO! e(h)eKTUBHOCTI KHUCHEBHUX KOMIIOHCHTIB IpH
M’S130Biil aKTUBHOCTI B KiHI[l JIOCITIDKSHHSL.

Knrouosi crosa: candbon, excnpec-oiacnocmuxa, mecmy8anHs, QYHKYIOHATbHUL CIAH, Pe3ePEHI MOHCIUBOCHII.

FORMULATION OF THE PROBLEM. ANALYSIS OF RECENT RESEARCH
AND PUBLICATIONS

In professional sport, including the men’s handball, every training mesocycle has its own tasks, which
effectively improves the quality of a certain movement, but may not significantly affect the
improvement of the others [6]. For each training, mesocycle should design an integrated control
system with a clear quantitative expression of the major components for athletes’ physical preparation
[3-5].

Functional condition of qualified handball players and the state of their bodies’ motor skills in the
macrocycle training dynamically linked, that is explained by the substantial nature of the adaptation
of the body and its systems to specific training loads. In our case, the adaptive changes in the body of
handball players, which determine the condition of the body’s fitness depends on the amount and
direction of the training loads. Therefore, it is important to assess and analyze the level of physical
performance of qualified handball players at different stages of their preparation for meso- and
macrocycles [1, 2].

In article, Evhen, P.&Valeria, T. conducted a longitudinal study of fitness shape and functional status
of highly qualified athletes such as, handball players [4]. Dynamics of physical performances and
energy systems condition shows positive influence on the work-out processes during and before the
contest seasons as well as shows relative lack of tools for maintaining the high level of physical
efficiency, and as well as preventing the signs of fatigue in energy supply systems during the contest
season.
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Scientists proved that maintaining a high level of vegetative homeostasis indicates the certain fitness
level of athletes, sufficient to maintain the high potential of sympathetic-adrenal system and to
overcome fatigue processes during activity [5-7]. Moreover the findings suggest the necessity to
search for the methods and tools that can adjust and optimize the athletes’ performance capabilities
at more effective level just at the right period of competitions [8].

GOAL, OBJECTIVES, METHODS OF THE RESEARCH

The purpose of the research —the testing in actual practice an integrated approach to the assessment
of the functional condition for highly qualified handball players.

The practical significance of this problem has become a prerequisite for the study. To achieve the
objectives in the following research methods were used:

1. Analysis and conception of scientific and methodical literature.

2. The testing of functional condition and reserve capabilities in handball players’ bodies through
express-diagnosis “D&K — Test” [2, 3].

Participants Physical training of qualified handball players is strongly correlated with the
morphofunctional state of the athlete’s body. With the assistance of express-diagnosis program,
D&K-test, we analyzed the functional condition of handball players, teams: HC «Motor», «ZTR»,
«ZNTU-ZAB». Sixty five (65) athletes at various positions on the court participated in the
experiment.

Handball players of both genders volunteered to participate in the test. Prior to the testing, the
procedures were explained to the athletes, including the possible risks involved, and signed an
informed consent form. The sportsmen’s were free from any injury or neuromuscular disorder. The
research was approved by the Institutional Ethics Committee. The research was conducted in
compliance with WMA Declaration of Helsinki — Ethical Principles for Medical Research Involving
Human Subjects, 2013 [9].

The present study took place in several stages. Literature and its own experimental data on the
indicators were analyzed in the first phase. In the second stage of the research, data was gathered by
definition of athletes’ performance. In a third step, the obtained materials were treated by methods of
mathematical statistics. That allowed to follow their dynamics and to answer the question regarding
their tendencies. With the assistance of complex diagnostic program, “D&K-test” [2, 3], some
indicators were set:

v’ anaerobic metabolic capacity (AMC) which characterizes the ability to perform

various types of intense stresses on the capacity limit of the body. Measured at resting
electrocardiogram with the help of the sum of relative percentages (R x 100%) / (R + S) in leads
V3R, V1 V2 (V3R% + V1% + V2% = AMC). This data defines the ability to carry training load
in the anaerobic power mode;

v"entire metabolic capacity (EMC) of one of the most important parameters of functional readiness
of the body. Measured at rest AEKG with the help of the sum in relative percentages (R x 100%)
/(R +9S) in leads V3R, V1, V2, V4, V5, V6 (V3R% + V1% + V2% + V4% + V5% + V6% =
EMC) and characterizes the ability to perform high workload;

v maximal oxygen consumption (MOC);

v’ aerobic economy (Waet), which characterizes the efficiency of aerobic muscular work energy
source. Measured amplitude R and S in leads V2 and V6 are the ratios (R x 100%) / (R + S) in
these leads. The indicator shows the efficiency of aerobic source;

v' heart rate zones of physical activity for varying level of intensive work loads (HRaet).

Indicators of the functional condition and reserve capacity of the organism was evaluated twice —
before and after the pedagogical experiment.
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RESULTS OF THE RESEARCH

The meaning, PWCi70, which is an integral indicator is widely has been used to evaluate functionality
of the athlete’s body, by the center back position players in in the end of the study had reached 16.4
kgm min? kg, while the center back players in the beginning of the study, his data was 18.8 kgm
min! kg, Pivot positions players in the end of the study, indicators, PWCi7o, were low as well (14.8
kgm mint kgl) than the group 1 (16.1 kgm min* kg*). Among all handball players, the highest level
of physical performance on this parameter was detected in wing players (17.8 kgm min* kg?) in the
end of the study, but their performance was significantly lower than the players of the same position
at the beginning of the study (19.5 kgm min kg). Physical performance data of right and left back
players in the in the end of the study defined in 15.02 kgm min™ kg, however, the players of the
same positions at the beginning of the study specified in 16.7 kgm min™ kg™.

Analysis of indicators PWCi7o for handball players in the beginning of the study indicated that wing
and center players were playing at the high level of physical performance, but the lowest level of this
indicator — pivot players. A similar pattern was observed in terms of physical performance for
qualified handball players in the end of the study.

The data obtained leads to the conclusion that physical performance of qualified handball players in
the end of the study significantly implemented the players’ individual capacity (p>0.05), and was
different from the same indicators of players that were at the beginning, regardless of their position
on the court. This indicates that significant physical workloads, typical for handball players in the end
of the study, and significantly improve their level of physical performance in comparison with in the
beginning of the study.
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Fig. 1 Dynamics of the performance indicators

The average meaning of the indicator AMC at the beginning of the study for handball players was set
at the level 51 s.i., and in the end of the study for the same players, the average meaning was set at
the level 72 s.i. to analyze the handball players’ individual capabilities. In our opinion, that
emphasizes significantly higher stability in functional systems, the size of the available substrate to
use of the funds and allowable volume of aerobic and anaerobic metabolic changes during intense
muscular activity of handball players.

Our research has shown that average indicator of AME was at the level 284 s.i. for handball players
who were at the beginning of the study, and 316 s.i. in the end. This demonstrates the highest aerobic-
anaerobic capacity of highly qualified handball players.
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A similar pattern is observed based on data MOC, which is set at the level of 69.2 s.i. for handball
players at the beginning of the study, and 77.4 s.i. at the end for the same handball players.

Indicators Waet and HRaet also were significantly different at the macrocycle of the participants.
Therefore, these indicators of handball players in the beginning set at the levels 72 s.i. — Waet and
173 s.i. — HRaet. Indicators were set up at the level 64.4 s.i. and 168 s.i. for some handball players in
the end of the study. The difference in terms of testing groups is reliable and is in the range p<0.05,
that shows higher degree of energy efficiency of oxygen arrangements in muscular activity in the end
of the study.

CONCLUSIONS

The proposed and tested in the actual practice an integrated approach to the assessment of the
functional state of highly qualified handball players can draw the following conclusions:

1.  The obtained results of indicators in the functional state for highly qualified handball players
determine dynamics of power and energy sources, capacity of muscular activity and the
individual balance in the body functions of reproduction and utilization, predominately
predetermine the high level of athletes’ achievements.

2. The volume’s data of physiological work load for handball players is very important, due to the
fact that it allows objectively evaluate and plan the players’ physical activity for the every day’s
practice. Using these indicators, the coaches can on certain days to operate the corresponding
series of the training exercise. The amount of heart rate corresponding to the competitive stress,
allows control the volume of the work load performed by handball players based on their
playing positions on the court. At the same time, it should be noted that it is also possible to
determine rationally and plan players training load (aerobic, anaerobic and mixed).

3. Determining the work efficiency based on the factors of PWC17, AMC, AME, MOC, Waet and
HRaet can reasonably regulate the workloads of the training, faster assess the effectiveness of
the means and methods of anaerobic and aerobic capacity, speed-strength, the degree of the
handball players’ body’s recovery and their physical condition of preparation for the next
practice.

4. The proposed concept of an integrated quick-assessment of the functional condition in qualified
handball players’ bodies, in high and extreme physical exertion, allows them to make
determination for the functional condition of the systems to ensure their game actions.

5. Modern diagnosis of the functional condition of certain methodic can not only adjust the
parameters in the training process for highly qualified handball players, but also to determine
their level of functional readiness for a particular game, and the whole competitive season as
well.

THE PROSPECT OF FURTHER RESEARCH

It is believed that in further studies, we need to analyze the possibility of individualization in training
programs, including the intensity and amount of physical activity, types and variety of exercise, as
well as the duration and manner of rest.
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