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Abstract

Introduction. Anaerobic power is an important factor determining the physical performance in various kinds of
sports. Therefore, the aim of this paper is to present women’s anaerobic power in soccer players (SP), table tennis
players (TT) and weightlifters (WL). Methods. This study involved 3 groups of professional athletes women: 15 SP,
12 TT and 12 WL, which are of a similar age and sports’ level. Anaerobic power in all athletes was recorded during 30-
second Wingate test, with resistance set at 0,075 kp x kg (-1). Results. Relatively expressed total external work (TW),
maximal power output (Pmax) and the fatigue index (FI) of tested athletes were similar. Mean power (Pmean) was
different among the treatment groups (F=12,445; p<0,001), while in TT group these values were significantly lower
than in SP and in WL athletes. Somatic variables in 3 groups of tested athletes have not changed. Conclusions. Type of
practiced sport has an impact on the size of anaerobic power. Several years of sports training in table tennis has not
changed the anaerobic potential of surveyed women while specific training in soccer and weightlifting increased only
Pmean.
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He3ap Mixaabcbkuii, Mimeas 3iu, Biecaap Iliera, Kapoa Ilinic, Biecnas Ilinic, Anna IMigic, Kpumrod
Hltenp, Jd:xoanna PomsieBiu-I'pyxn. AnaepodHa MOTYKHICTh Y TPEHOBAHHUX KiHOK. Akmyanvuicms. AHacpoOHA
MOTYXKHICTb — 16 BaXUIMBHNA (pakTop, sIKnil BU3Ha4Yae (i3UdHy pe3ysIbTaTUBHICTh y pi3HUX Buaax crnopry. OTxe, mema
00cnidycenns — BU3HAYCHHS aHaepOOHOI MOTY)KHOCTI B JKIHOK, siKi € ¢yrOonpHUMEU TpaBipsivu (@I), rpaBosmu B
HactinmpHuU TeHic (HT) i mranrictiB (ILUT). Memoou oocnioscenns. JlocnimkeHHS NMPOBOAWIA HA TPHOX TpyIax
JKIHOK, CXOKHX 32 BIKOBIMH ¥ CIIOPTHBHUM MOKa3HUKAMH, YCi BOHU € mpodeciitanmu cioprecmenkamu: 15 @I, 12 HT i
12 HIT. AnaepoOHY MOTYXHICTh y BCIX CIIOPTCMEHOK BH3HAdanmu 3a gomoMoror 30-cekyHnHoro Binredr-tecty i3
3acTocyBaHHsaM Habopy omopie 0,075 krc X kr (—1). Pesyabmamu. Y uinomy 3aranbHa 30BHimHsS pobora (33P),
MakcUMaibHa BHUXifHA moTyxHicTh (MBII) i xoedimient yromu (KB) onHakoBi y Bcix rpynax. CepeaHs MOTYKHICTb
(Pcp) pizauthes B TecroBanux rpynax (F = 12.445; p <0.001): y rpyni HT ue#t nokazuuk 3Ha4Ho HUK4YMM, HIK y DI i
IIT cnoprcmenok. ComaTW4HI BIAMIHHOCTI B TPbOX TECTOBAHUX Tpymax He 3MiHWiIHcA. Bucmoeku. Bun crnopty
BIUIMBAE HA TOKA3HUK aHAEepPOOHOI MOTYXKHOCTi. TpeHyBaHHS 3 HACTIIBHOTO TEHICY, fAKi MPOBOJWIN HPOTATOM
JIEKITBKOX POKIB, HE MPUBEIH JIO0 3MiHH aHAepOOHOTO IMOTEHIlialy B CIIOPTCMEHOK, TOII SIK TpeHYBaHHS 3 (yTOOIy i
BA)KKOI ATJICTUKH TTPHUBEJIH JIMIIE 10 30UIBIICHHS CEPEeIHbOT TOTYKHOCTI.

Kurouosi ciioBa: xinku, npodeciitauii cnopt, anaepoOHa MOTY)KHICTh, TPEHYBaHHS.

e3appr Muxanbckuii, Mumiens 3ud, Buecnas [Tuera, Kapon [Munuc, Buecnas [Tunuc, Anna [Munuc, Kpumrod
IMren, Txoanna Poa3ueBuu-I'pyxH. AHa’poOHasi MOIIHOCTb Y TPEHHPOBAHHBIX KEHIUUH. AKMYAnbHOCHb.
AHas’po0HAast MOIITHOCTB — 3TO BAXHBIN (aKTOP, KOTOPHIH onpeaemnseT GU3NIecKyIo pe3yIbTaTUBHOCTD B PAa3HBIX BHIAX
criopra. TakuM o0OpazoM, yenvio ucciedoeéanus ObUIO ONpEIEICHUE aHA3POOHONW MOIIHOCTH Y JKEHIIWH, KOTOpHIE
ABysttoTCsl pyTOONBHEIMU urpokamu (PUN), urpokamu B HacroibHbld TeHHUC (HT) m mrranrucramu (LUT). Memoown
uccnedosanus. ViccnenosaHue MpPOBOAMIM Ha TPeX TPYINNaxX >KEHIIUH, CXOAHBIX MO BO3PACTHOMY M CIOPTUBHBIM
MOKa3aTessiM, BCE OHM SIBISIOTCS NMpoQeccHOHaIbHBIMU criopTcMenkamu: 15 ®U, 12 HT u 12 IIT. AnaspoOHyro
MOIIHOCTh Y BCEX CIIOPTCMEHOK OIpeAessian npu rnomoiy 30-cexkyHaHoro BuHreit-tecta, ¢ npuMeHeHHeM Habopa
conporusieruii 0,075 krc X kr (-1). Pesyasmamui. B uenom, obmias BeemHsiss pabora (OBP), makcumanbHas
BbIXogHast MourHOCTh (MBM) u koaddunment ycrainoctu (KY) ommHakoBel Bo Becex rpymmax. CpemaHss MOIIHOCTD
(Pcp) pasmuuanace B Tectupyembix rpynmax (F=12.445; p<0,001: B rpynmne HT 3toT noka3aTesib ObLI 3HAYMTENHHO
Hwke, yeM y ©®U1 u IIT cnoprcmeHok. CoMaTH4ecKHe pa3iudus B TPEX TECTUPYEMBIX TPYNIAaxX HE HW3MEHIUINCH.
Bui1600bi. By ciopTa BiIseT Ha IoKa3aTesb aHa3pOOHOH MOITHOCTH. TPEeHUPOBKH MO0 HACTOIBHOMY TEHHHCY, KOTOPHIE
MIPOBOIMIINCH B TEUEHHE HECKOIBKHX JIET, HE MPHUBEIN K N3MEHEHHIO aHaPOOHOTO MOTEHIMANA Y CIOPTCMEHOK, TOTAa
KaK TPEHUPOBKH 0 (yTOOTY M TAKEIOH aTJICTUKE PUBEIIHN JIUIIb K YBETHICHUIO CPEAHEI MOIIIHOCTH.

KnroueBble c10Ba: JKCHIIMHBI, IPOQYECCHOHANBHBII CIOPT, aHA9POOHAs MOIIHOCTD, TPEHUPOBKA.

Introduction. The anaerobic power of women is lower in women than in men [1; 2; 3]. This power in
women, like in men, plays an important role in recreational and professional sports, and is an effective
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predictor of good performance in many disciplines of sports [4; 5; 6]. It is hypothesized that the ability to
train this capacity is genetically determined [7]. At the present stage of knowledge there is evidence that
beyond the biological natural development of the body, strength training is most likely to develop anaerobic
performance in both women and men [8, 9]. In addition, plyometric training of lower limbs influenced the
increase of the results in vertical and horizontal jumps, the shortening of the running time over the distance
of 20 and 40 m and the increased strength of these limbs [10].

Among the anaerobic performance tests widely used is the Wingate test. Initially, it was performed with
lower limbs for 30-second, followed by 15-second and 60-second versions, but finally the 30-second version
became the basic test for evaluation of human anaerobic performance. The 30-second Wingate test evaluates
the anaerobic power comprehensively, as it defines its major components: anaerobic capacity, maximal
power output, anaerobic endurance, and others. It is also possible to perform the upper limb Wingate test
with specially constructed cycloergometer with much lower resistance than the lower limb version. There
were also variants of the Wingate test with different loads for men, women and children [11; 12; 13]. The
disadvantage of the Wingate test is the specificity of the cycloergometer work that clearly prefers individuals
with high muscle strength and above all those who have mastered the technique of cycloergometer work,
such as cyclists or triathlon competitors.

The purpose of the presented work is to assess the anaerobic power of women practicing sports
disciplines with different levels of development of anaerobic metabolism. Trained women were of similar
age and represented a similar level of sport proficiency.

Materials and methods of the study. The study involved 3 women’s groups: 15 soccer players (SP),
12 table tennis players (TT), 12 weightlifters (WL), which were of a similar age and represented a similar
sports’ level (IT and I sport class). The length of surveyed athletes training ranged 3—15 years. The subjects
reported to the laboratory 2 hours after a light meal, without taking coffee, medications or alcohol for at least
12 hours.

The study began with a determination of athlete’s age and body mass (BM). Before the main test the 5-
minute warm-up was conducted. Then the 30-second Wingate test was performed on the Excalibur Sports
cycloergometer, with resistance set at 0,075 kp x kg (1) BM. After the test total external work (WT —
KJ/kg), maximal power output (Pmax — W/kg), mean power (Pmean — W/kg), and fatigue index (FI — %)
were calculated.

Obtained data in first stage of study were analyzed in order to determine their distribution and after
confirming their normality, arithmetic means and standard deviations were calculated. The comparison
means arithmetic of treated sports group were calculated with one-way analysis of variance and Bonferroni
test as post hoc test using SPSS software, version 24t using SPSS software, version 24. The level of
statistical significance was set at p<0.05.

Discussion and the results of the study. The examined women did not differ by age or any of the
examined somatic variables (tab. 1).

Table 1
Somatic Variables of Tested Women
Age, BM, BH, BF, BMI,
Group years k cm % kg/m2
X +SD X +SD X +SD X +SD X +SD

SP n=15 21,27 2,69 60,03 8,92 165,53 6,02 24,35 1,87 21,84 2,58
TT n=12 21,17 2,21 60,62 7,96 166,92 2,34 25,74 1,72 21,76 2,49
WL n=12 19,33 1,72 61,58 9,81 164,50 2,32 25,43 2,00 22,74 3,35

F 2,855 0,102 0,327 0,162 0,464
p< 0,071 0,903 0,723 0,851 0,633
SPvs. TT 1,000 1,000 1,000 1,000 1,000
SP vs. WL 0,106 1,000 1,000 1,000 1,000
TT vs. WL 0,170 1,000 1,000 1,000 1,000

BM — body mass; BW — body height; BF — body fat.

However there was a significant difference in the anaerobic power indices among the examined groups
in relation to Pmean (F=12,445; p<0,001).
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Table 2
Anaerobic Power Variables of the Examined Women
TW, Pmax, Pmean, FI,
Group kJ Wikg Wikg %
X +SD X +SD X +SD X +SD
SP n=15 12,39 2,63 10,78 2,02 6,91 0,94 57,09 10,89
TT n=12 10,77 2,46 9,57 1,34 541 0,86 61,96 16,14
WL n=12 12,59 2,44 11,25 1,99 6,90 0,77 59,89 9,15
F 1,948 2,708 12,445 0,535
p< 0,157 0,080 0,001 0,590
SPvs. TT 0,313 0,287 0,001 0.939
SP vs. WL 1,000 1,000 1,000 1,000
TT vs. WL 0,252 0,094 0,001 1,000

TW — total external work; Pmax — maximal power output; Pmean — mean power; FI — fatigue index.

Post hoc analysis revealed significant differences between groups TT and SP, as well as TT and WL
(p<0,001) in relation to Pmean.

It has been revealed that in case of anaerobic power it has displayed significant sex differences between
the components of its physical performance, namely: anaerobic capacity, maximal power output and
anaerobic endurance [3; 14; 15; 16]. Men achieve higher anaerobic power (Pmax, Pmean) and lower
anaerobic endurance (fatigue index) than women [3; 15]. The anaerobic power values of the women
presented in the study were somewhat different and the results obtained by the table tennis players were
similar to those of the non-training women. Allison et al. (2015) determined that non—training women in the
US Army had Pmax=9,5+1,7 W/kg and Pmean=6,14+0,8 W/kg, and were significantly lower than those of
men of similar age (p <0,001). The other 2 groups of athletes studied by us gained higher values of anaerobic
power indices than those presented by untrained American women and table tennis players of similar age.
This is due to the fact that football players in their training perform some of the exercises developing
anaerobic power and the overwhelming part of the workout in weight lifting is focused on the development
of this motor ability [16,17,18]. The differences between the studied groups of women are relevant to only
Pmean parameter. However, there were no intergroup differences in Pmax, although among tested groups
there were weightlifting competitors with high muscle strength. This motor ability greatly influences the size
of anaerobic power and especially on Pmax [19]. In addition, the maximum muscle strength is reached between age
20 and 30, and it can significantly affect the development of anaerobic power in this decade of life [20].

In our study, however, such positive effects of high muscle strength on anaerobic power in weightlifting
athletes have not been found despite the fact that these athletes were of the age corresponding to the maximum
development of strength. Likewise, there was no difference in the anaerobic capacity of the women surveyed
which are reflected by TW in the present study, although it would seem that footballers should have more
developed this anaerobic performance component than the weightlifting athletes and table tennis players.
Football players must develop periodically and repeatedly high anaerobic power in 90 minutes of play,
which is less common in weight lifting and table tennis competitions.

It should also be mentioned that the Wingate cycloergometric test was not a specific type of work
trained by any of the sport teams we have studied and that there were no preferences in the studied subjects,
so that the results of the investigated anaerobic power appear to be reliable. It is also noted that the warm—up
method before the Wingate test can affect the reliability of the obtained results. Lunn et al. (2015) claim that
the best results of anaerobic power determined by the Wingate test are obtained when the last 5 seconds
warm-up test is performed at 80 rpm. In the present study, participants performed a 5-minute warm-up on a
cycloergometer at a steady speed of about 70 rpm, which should also guarantee reliable results of measured
anaerobic power [21].

Conclusions.

1. The structurally and metabolically different nature of table tennis training from soccer and
weightlifting athletes was the reason of lower Pmean results.

2. Table tennis training is an inadequate stimulus for development of anaerobic power.

Scientific work financed from the budget of Science in the years 2013-2016 in the MniSW, project NR

RSA 200752.
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