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Abstracts

Introduction. Functional reserves enable dancers to maintain a high level of technical, artistic, and
choreographic performance under the substantial physiological demands of competitive activity.

The purpose of this study was to identify the key functional determinants of performance during the final round
of the Standard (European) dance program.

Materials and Methods. The study involved 50 highly qualified dance couples (50 male and 50 female
partners), including winners and medalists of national and international competitions.

Results. The factor model demonstrated satisfactory statistical validity, with KMO values ranging from 0.72 to
0.75 and significant Bartlett’s test results (p < 0.001). Four factors were identified, accounting for 96.3% and
92.3% of the total variance in male and female partners, respectively. Factor analysis identified four factors that
explained 96.3% of the total variance in male partners and 92.3% in female partners. Factor 1 accounted for 44.8%
and 42.6% of the variance, respectively, and was associated with aerobic power, total metabolic capacity, and
cardiorespiratory efficiency. Factor 2 explained 25.1% and 24.1% of the variance and reflected oxygen utilization
efficiency and ventilatory compensation for metabolic acidosis. Factor 3 accounted for 14.6% and 13.9% of the
variance and was related to ventilatory response efficiency and the maintenance of overall energy supply capacity.
Factor 4 explained 11.8% and 11.7% of the variance and reflected anaerobic glycolytic capacity, respiratory
regulation efficiency, and fatigue-compensation mechanisms.

Conclusions. Performance during the final round of the Standard dance program is primarily determined by
aerobic power, anaerobic glycolytic capacity, and cardiorespiratory function, which ensure efficient oxygen
utilization, respiratory compensation for metabolic acidosis, and the maintenance of performance under fatigue.

Keywords: sport dances, functional support, competitive performance, cardiorespiratory system, aerobic energy
supply, anaerobic energy supply.

Merta. DyHKIIOHANBHI PE3epPBH JO3BOJIAIOTH TAHIIOPUCTAM MiATPHMYBATH BHCOKHI pIBEHb TEXHIYHOI,
XYI0XXHBOI Ta XxopeorpadiuyHoi MaCTepHOCTI 3a 3HAYHUX (Pi3107I0r YHUX BUMOT 3MarajibHOi AisJIbHOCTI.

MeToro 1poro AOCHiKeHHs Oyll0 BH3HAUMTH KIIOYOBI (PyHKIIOHAJIBHI AETEpPMiHAHTM BHKOHAHHS IiJ 4ac
(iHANBEHOTO payHAy CTaHIAPTHOI (€BPONEHCHKOT) TAHITIOBAILHOI IPOTPaMHU.

Marepiaau Ta mMeroau. Y IOCHKCHHI B3iaM y4acTh 50 BHCOKOKBalli(ikoBaHMX TaHIIOBalbHUX map (50
napTHepiB 4osoBiuoi Ta 50 xiHOYOT cTaTi), BKIIIOYAIOYU NEPEMOXKIIIB Ta MPHU3EPIB HALlIOHATBHUX Ta MIXKHAPOJHHUX
3Maraa.

PesyabTaTtn. ®akropHa Mojieinb HPOAEMOHCTPYBajda 3aJ0BUIBHY CTATUCTHYHY BalliIHICTh, 31 3HAYCHHIMHU
KMO B8ix 0,72 no 0,75 ta 3Haunumu pesynsTatamu TecTy baptierra (p < 0,001). Byno Bu3HaueHO 4HOTHpPH
¢dakTopu, siKi MosACHIOIOTH 96,3% Ta 92,3% 3aranbpHOi nucmepcii y mapTHEpiB-4OJIOBIKIB Ta KIHOK BiJMOBIIHO.
®dakTopHUI aHal3 BUSIBHB YOTHPH (HAKTOPH, SIKI MOSACHIOWTH 96,3% 3araibHOl Jucriepcii y mapTHEpiB-Y0I0BIKiB
ta 92,3% y maptHepok. Daktop 1 mosicHroBaB 44,8% Tta 42,6% nucnepcii BiAmoBimHO Ta OyB MOB'SA3aHUil 3
aepoOHOI0 MOTYXHICTIO, 3araJIbHOI0 META0OIIYHOI0 EMHICTIO Ta KapAiopecHipaTopHo edeKTuBHicTIO. Paktop 2
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nosicHioBaB 25,1% Ta 24,1% naucnepcii Ta BigoOpakaB e(EKTHBHICTh BUKOPHCTAHHS KHCHIO Ta KOMIICHCAIIiIO
BeHTWIALIT MeTabomignoro ammmo3y. Pakrop 3 moscHioBaB 14,6% Ta 13,9% nmcmepcii Ta OyB moB'a3aHuil 3
e(eKTHBHICTIO BEHTWIALINHOT peakuii Ta MIATPHUMKOIO 3aranbHOI €MHOCTI eHepromoctadanns. @akrop 4
nosicaroBaB 11,8% ta 11,7% mucnepcii Ta BigoOpakaB aHaepoOHY TUIIKONITHYHY 3IaTHICTh, €()EeKTHBHICTH
peryIAmii JUXaHHSI Ta MEXaHI3MH KOMIIEHCAIlii BTOM.

Bucnosku. [IponykTuBHICTh Tin 4Yac (piHANBHOrO payHAY CTaHAAPTHOI TAHLIOBAIGHOI MPOrpamMH B MEPILY
4Yepry BH3HAUYAETHCA aepoOHOI0 CHIIOW, aHAaepOOHO-TIIKOMITHYHOI 3JATHICTIO Ta KapAiopecHipaTOpHOO
(dyHKIiEro, o 3abe3nedye e(eKTHBHE BUKOPHUCTAHHSA KHCHIO, PECHipaTOPHY KOMIICHCAII0 MeTabomigHOro
anua03y Ta MATPUMKY MPOAYKTHBHOCTI B YMOBaX BTOMH.

KawuoBi caoBa: crnopTuBHI  TaHLi, (yHKOIOHAaJNbHA TMiATPUMKa, 3MarajibHa pe3yJbTaTHBHICTH,
KapIiopeciipaTopHa CUCTeMa, aepoOHe eHeprozade3neueHHs, aHaepoOHe eHepro3ade3nedcHHS.

1. Introduction It is relevant to search for criteria that take into

Research by leading dance sports specialists has ~ account the structure of competitive activity and
outlined certain requirements for the functional ~the corresponding changes in the functional
support of special working capacity of athletes-  support of special working capacity during the

dancers [7' 30] It is emphasized that the presence Performance of the Semi-finals and flnaIS This is
of functional reserves contributes to the important for understanding the effectiveness of

demonstration of  technical, artistic,c and the functional preparedness of dancers who

choreographic mastery under conditions of SPecialize in the standard (european) program,
significant physiological stress of load, associated ~ Where changes in tempo and rhythm occur over a
with the competitive activities of dancers [11, 13].  Wide range.
The increasing demands for the level of functional .
preparedness require the development of the power 2+ 1he aim of the study
and capacity of energy reactions, taking into To determine the characteristics of the
account the structure of functional support for  functional support of the general activity of
special performance, namely fast kinetics, steady dancers in the final of the standard (european)
state, and fatigue compensation [23, 26]. These program.
components of functional capabilities are clearly )
manifested during the performance of the semi- 3. Materials and methods
final and final of the competitive program. It has Study participants. Quantity of dancers, who
been proven that they are the basis of the took part in the research: 50 male partners and 50
functional reserve of dancers, a meaningful factor  female partners (50 couple), aged respectively
in the formation of the special functional 25.3+2.2 and 23.4+2.2 years old.
orientation of physical training [19, 29]. The body weight and height of male partners
The problem is that, with the presence of were 78.1£3.3 kg and 182.842.0 cm, female
quantitative and qualitative characteristics of fast  partners — 52,2+2.1kg and 163.9+2.2 cm. All
kinetics, steady state, and fatigue compensation, couples are highly qualified athletes, prize-winners
their impact on the functional support of and winners of prestigious tournaments in Ukraine
competitive activity remains not fully defined. The  and abroad.
difficulty in solving the issue lies in the fact that Study organization. The study was conducted at
the characteristics of the functional provision of the end of the special training period. Before the
special working capacity during the performance  start of the study, voluntary written consent from
of the semi-final and final of the competitive the athletes and approval by the local bioethics
program change depending on the tempo-rhythmic ~ committee for scientific research were obtained.
structure of certain dances, the degree and speed of ~ Simulation of the competitive activity was held in
fatigue accumulation, and especially, on the a dance hall of the National University of Ukraine
integral preparedness of the couple [15, 28]. The on Physical Education and Sport, the registration
latter factor is important due to the defined of cardiorespiratory system and energy supply
quantitative and qualitative characteristics of the indicators was carried out by employees of the
structure of energy reactions of male and female university's functional diagnostics laboratory.
partners [12, 19].
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All athletes confirmed their willingness to
participate in the study. They declared the absence
of the use of additional means of stimulating work
capacity, in particular drugs of any origin, doping,
etc.

Research program and indicators. The
registration of functional preparedness indicators
was carried out during the simulation of the
dancers' competitive activity in the Final Standard
(European) program (SEP), which included 5
dances: Slow Waltz, Tango, Viennese Waltz,
Foxtrot, Quickstep. The break between the semi-
final (SF) and the final (F) lasted 20 minutes.

Equipment and indicators. The registration of
indicators of the cardiorespiratory system, aerobic
and anaerobic energy supply was carried out using
MetaMax 3B gas analyzer and Biosen+ device for
biochemical research. There were registered O2
(VO2) consumption, release of CO2 (VCO2), level
of pulmonary ventilation (VE), blood lactate
concentration (after SF and after F).

Maximum aerobic capacity (VO2 max),
maximum pulmonary ventilation (VE max),
specific indicators of pulmonary ventilation and
energy supply (VE / VO2 - EqO2, VE / CO2 —
EqO2) were measured, they were defined
separately F.

Blood sampling to determine the lactate
concentration level was performed at the 3rd and
5th minutes of the recovery period after the SF and

F simulation. The indicators  were
registered.

Statistical analysis. There was conducted a
factor analysis, which revealed the hidden
structure of the connections between physiological
indicators that characterize the functional
provision of special working capacity (Functional
Support for Competitive Performance, FSCP)
under conditions of physiological stress load
during SEP simulation.

The indicated loads were assessed at the level >
0.70 — variables that are strongly related to the
factor; additionally, there were analyzed variables
at the level of loadings > 0.59, which indicated
certain trends in relation to the factor. The
structure of functional preparedness of male and
female partners was indicated based on the amount
of variance (Expl.Var) and the proportion of total

variance (Prp.Totl) that each factor explains.

highest

4. Results and discussion

The results of factor analysis of the functional
capabilities indicators of male female partners are
represented in the Table 1.

The adequacy of the sample of female partners
was confirmed by a Kaiser—Meyer—Olkin measure
of sampling adequacy (KMO = 0.75) and a
statistically significant Bartlett’s test of sphericity
(2 = 328.4, p < 0.001).

Table 1

Factors that determine functional support for competitive performance of male and female partners

Factor Loadings. | F1 | F2 | F3 | F4 F1L | F2 | F3 | F4
Pattern Matrix
(Promax) male partners female partners
VO2 max 0.86 0.84
VO2/kg 0.91 0.90
VCO> 0.84 0.83
VCO2/kg 0.89 0.88
EqO2 0.85 0.86
EqCO. 0.82 0.82
VE 0.73 0.73
La 0.77 0.76
LaSF 0.81 0.80
ALa 0.85 0.83
Prp. Totl 44.8% [ 25.1% | 146 % | 11.8% | 42.6% | 24.1% | 13.9% | 11.7%
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Table 2

Communalities’ factors that determine functional support for competitive performance of male and
female partners

. Communalities, h?

Indicators
male partners | female partners

VO2 max 0.85 0.80
VO,/kg 0.92 0.88
VE 0.64 0.60
EqO; 0.83 0.82
VCO; 0.88 0.85
VCO2/kg 0.91 0.89
EqCO» 0.81 0.78
La SF 0.62 0.62
LaF 0.66 0.66
ALa 0.70 0.69

The communalities of the variables ranged from
0.60 to 0.89 and are presented in Table 2. The
number of factors was determined based on the
scree plot and parallel analysis criteria (A > 1). The
Pattern Matrix extraction method with Promax
rotation was applied. The main factor loadings
reached 0.923 and exceeded 0.70. The adequacy of
the sample of male partners was confirmed by a
Kaiser—Meyer—Olkin measure (KMO =0.72) and a
statistically significant Bartlett’s test of sphericity
(x> = 312.6, p < 0.001). The communalities ranged
from 0.62 to 0.92 and are presented in Table 2.
The number of factors was determined using the
scree plot and parallel analysis criteria (A > 1). The
Pattern Matrix method with Promax rotation was
employed. The primary factor loadings reached
0.963 and exceeded 0.70.

According to the given data, the structure of
dancers’ functional preparedness is determined by
four factors. The factors of functional preparedness
have different weights, but together they form a
system of interconnected components that indicate
directions for FSCP improvement.

As a result of the analysis of the CRS reaction
indicators and energy supply, four factors were
identified that accounted for 96.3 % of the total
variance in male partners and 92.3 % in female
partners.

Factor 1 accounts for 44.8% of variance in male
partners and 42.6 % in female partners. During F,
this factor reflects the capacity of power aerobic
energy supply (VO:2 max, VO:/kg) and total energy
capacity (VCO:2 max, VCO2/kg).
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Factor 2 accounts for 25.1% of the variance in
male partners, and 24.1 % in female partners.
During F, this factor represents the reactive
characteristics of the cardiorespiratory system
(CRS) in steady-state conditions (EqCO2, EqOx).
EqO: is indicative of oxygen utilization efficiency,
whereas EqCO: reflects the power of the
ventilatory compensatory response to metabolic
acidosis.

The complexity of defining and interpreting this
factor lies in the fact that the power of the

pulmonary ventilation response is directly
dependent on the level of compensatory
hyperventilation in response to increased

metabolic stress of load (EqCO: F) and the
efficiency of oxygen utilization under steady-state
conditions (EqO-). It goes about determining the
level of pulmonary ventilation reaction, adequate
to metabolic shifts and external signs of breathing.
The latter factor influences the aesthetic perception
and the judges' evaluation of dancing.

Factor 3 accounts for 14.6 % of the variance in
male partners, 13.9 % in female partners. Power of
pulmonary ventilation reaction (VE) and the
efficiency of respiratory regulation under
conditions of the increased metabolic stress load.
This is an important sign of the specific functional
fitness of dancers, which forms the normative
(optimal) needs of pulmonary ventilation per unit
of oxygen consumed or CO: excreted. In the
process of performing F, this factor reflects the
ability to maintain the overall power supply
capacity (VCO2).
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Factor 4 accounts for 11.8 % of the variance in
male partners, 11.7 % in female partners. Aerobic
power and anaerobic glycolytic capacity,
efficiency of respiratory regulation under
conditions of growth and compensation of fatigue.
For dancers this factor indicates an inverse
dependence of glycolytic reserve on the efficiency
of its use during performance of F. This factor is
important for the functional support of competitive
activity in female partners, as compensation for the
reduced level of aerobic power. The last factor of
functional fitness is typical for most of the women
who participated in the study. The preservation of
anaerobic glycolytic reserves and their rational use
during F is a leading factor in the energy supply
for female partners dancing under conditions of
significant physiological stress during the final
part of the competition.

All  factors combines characteristics that
correspond to the physiological stress of the final
part of competitive activity. According to the
analysis, the leading factor in the functional
efficiency of competitive activity is a high level of
oxygen consumption (VO:2 max, VO:/kg) and the
efficiency of oxygen consumption under the
conditions of fatigue growth (EqO-).

The High Level of Significance of Carbon
Dioxide Removal (VCOZ2), anaerobic glycolytic
power (La SF) and capacity (La F) indicates a
certain structure of anaerobic energy supply and
the specificity of its impact during the entire
competition program.

A special factor in the regulation of the
functions of the cardiorespiratory system and
energy supply is the respiratory compensation
reaction of metabolic acidosis (EqCO). Its
manifestations affect the increasing and ability to
compensate for fatigue.

All factor indicates the effective adaptation of
aerobic energy supply functions to the
performance of the final part of the competition.
The relatively reduced weight characteristics of
oxygen consumption (VO: max, VO./kg) are
compensated by its effective use in the process of
performing F (EqO:) and efficient use of glycolytic
reserve.

Discussion. The quantitative and qualitative
characteristics of the special functional
preparedness of male and female partners indicate
the presence of dominant FSCP factors, that
influence the structure of functional preparedness
and the directions for its improvement between SF
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and F indicators shows the importance of
implementing the above characteristics [27, 31].
The interrelation to maintain the integrated
(aerobic and anaerobic) power supply capacity
during the SEP [5, 6, 25]. At the same time, when
stating the significance of integral functional
preparedness, there were identified certain
differences, that should be taken into account when
forming a specialized functional orientation of
male and female partners training [10, 21]. In male
partners, it is about the dominance of aerobic
power. In female partners, the leading factor is the
presence of glycolytic reserve (capacity) during the
performance of the final part of the competition.
These data correlate with the results of studies
presented in the specialized literature [2, 22].

The ability to achieve a powerful level and
stability of energy reactions has been proven under
conditions of optimization of the reactive
properties of CRS. In modern literature, the
reactive properties of CRS are considered as a
reflection of adaptation to intense physical loads in
sports [18]. In the structure of functional
preparedness of athletes, we are talking about the
power of the respiratory ventilation response,
which affects the efficiency of oxygen utilization
and the degree of activation of respiratory
compensation for metabolic acidosis (EqCO: 1
EqCO:s») [8]. In the specialized literature on dance
sport, these characteristics have received only
limited attention. Nevertheless, their significance
within the structure of the functional support of
sport-specific performance is undeniable, as they
represent a key determinant of maintaining a stable
level of work capacity and enabling dancers to
demonstrate a high level of technical and artistic
proficiency under conditions of prolonged
competitive activity and fatigue compensation
[25]. It has been demonstrated that the analysis
EqO: 1 EqCO: is crucial for evaluating the power
of energy-supply processes during the execution of
the dance program [19].

Specific  manifestations  of  pulmonary
ventilation are critical for assessing the functional
state of the respiratory system and adaptation
reserves [2]. Functional states characterized by
specific characteristics of pulmonary ventilation,
aerobic and anaerobic glycolytic energy supply
take a direct part in the formation of a steady state
and fatigue compensation according to the FSCP
structure [3, 19]. Their importance is especially
growing in high-class dancers, whose competitive
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activity is accompanied by increased stress on
aerobic and anaerobic metabolism (La SF i La F,
VO: SFiVO:F).

The given functional characteristics of
functional preparedness determine the priority
ways of functional improvement during a certain
period of the annual training cycle [14, 16, 17].
The special literature shows the need to allocate a
special period of training for the formation of the
potential of the functional capabilities of dancers,
which contributes to the implementation of highly
specialized factors of preparedness, namely
technical, artistic, choreographic skills, and the
ability to effectively manage recovery processes,
etc. [9, 30]. The established priority areas for
improving  functional training increase its
specialized focus and possibilities for integration
into the structures of special training for dancers.

The presented data form the structure of special
functional preparedness of dancers, outline the
functional orientation of special physical training
of male and female partners. The main directions
of physical training are focused on stimulating the
power of aerobic energy supply in male partners
and increasing the efficiency of the oxygen
consumption system in female partners. According
to the well-known principles of functional capacity
development, we are talking about dominant
modes of training loads at the level of AT — VO2
max in female partners, and at the level of VO2
max 115% VO2 max in male partners.
According to the specifics of the implementation
of physiological stimulus reactions, we are talking
about the application of work modes at the level of
stimulating effects of lactate acidosis in female
partners, significant shifts in hypoxia and
hypercapnia in male partners.

At the same time, the study emphasizes the
importance of taking into account additional
influencing factors that shape the implementation
components of dancers' preparedness. In partners,
individual variations in the functional focus of the
loads may fluctuate according to the degree of
mobilization of anaerobic glycolytic energy supply
[4]. The reasons for this are the fluctuations in
blood lactate concentration in partners at the level
of 12.0 - 16.0 mmolel-1, which has significant
differences in the effects on the performance of
partners. In female partners, additional influencing
factors are related to the efficiency of the
respiratory response to metabolic acidosis, which
affects the stability of oxygen consumption in
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conditions of fatigue development. These data
correlate with studies by leading experts on the
functional fitness of dancers- athletes [1, 7].

The final product of training are the structural
compositions of functional preparedness, which
form the conditions for a stable state and
compensation of fatigue in the process of
implementing a holistic structure of competitive
activity (SF 1 F SEP).

5. Conclusions

Functional support of special working capacity
of dancers has an original structure of
interconnected components. The qualitative and
quantitative characteristics of the functional
support of competitive activity form the criteria for
assessing  functional preparedness and the
directions for its improvement.

The integrating factor of the functional support
of the special working capacity of male and female
partners is the power of aerobic and the capacity of
anaerobic glycolytic energy supply. The condition
for their implementation is the functions of the
cardiorespiratory system, which determine the
possibilities of respiratory compensation of
metabolic acidosis and the efficiency of oxygen
utilization.  Optimization of CRS reactive
properties and energy supply form the conditions
for steady state and fatigue compensation during
the semi-final of the standard European
competition program.
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