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ABSTRAKT

Nazev: Vykonové aspekty ve vodnim slalomu

Cil

PtedloZena studie je souhrnem publikovanych ¢lanka v letech 2006 — 2011. Cilem je
pfedstavit zkoumanou problematiku z oblasti vrcholového sportu na ptikladu vodniho
slalomu. Dokumentovat uZzité postupy pii objektivizaci vykonovych aspekt ve vybraném
sportovnim odvétvi.

Clanky jsou fazeny ve shodé s faktory sportovniho vykonu. Prvni jsou tématicky zafazeny
¢lanky zabyvajici se kondi¢nimi faktory vykonu, dale pak pokracuji ¢lanky rozebirajici
somatické faktory a na zavér jsou fazeny ¢lanky s tématikou psychologické piipravy a

psychickych faktord.

Metody

V uvedenych ¢lancich se vétsinou jednalo o kasuistické studie, které byly provadény na
vzorku zavodnikii reprezentaénich druzstev, piipadné vrcholovych zavodniki CR. Vyjimku
tvofi clanky 5.3 a 5.4, ve kterych se jedné o popisné studie provadénych na velkém vzorku
zavodnikl vrcholové svétové trovné. Ve studiich bylo pouzito testovani a dotaznikové

Setfeni.

Vysledky

V ¢lancich je feSena otazka vyznamu indikéatord vykonu ve vodnim slalomu, aplikovanym
na vybrané faktory. Vysledky studii se vzdy vztahuji k zdmérn¢ vybranym soubortim
probandii, zavodnikéim vrcholné irovng v Ceské republice i ve svété. Vysledky tedy nelze
zobeciovat a vztahovat na populaci zdvodniki vodniho slalomu, ale ukazuji na jisté

zakonitosti, které by mohly byt v tréninku akceptovany.

Kli¢ova slova

Vodni slalom, vykon, somatické faktory, wingate test, temperamentové vlastnosti, izkost



ABSTRACT

Title: Performance aspects in white water slalom

Aim

The study is a summary of articles published between the years 2006 - 2011. The aim is to
present the researched issue of top - level sport in the example of white water slalom.
Articles are arranged in accordance to the factors of sport performance. The first thematically
include articles concerned with conditioning factors of performance, then continue articles
analyzing somatic factors and at the end there are listed papers on psychological preparation

and psychological factors.

Methods

These articles were mostly case studies which have been conducted on a sample of national
team athletes or top athletes in the Czech Republic. The exception is the articles 5.3 and 5.4,
which are descriptive studies on a large sample of top world class athletes. The studies used a

survey and testing.

Results

The individual articles addressed the importance of performance indicators in white water
slalom, applied to the selected factors. Results of studies are always subjected to deliberately
selected files of athletes, top-level competitors in the Czech Republic and abroad. The results,
therefore, cannot be generalized and applied to a population of white water slalom racers, but

can show some patterns that could be accepted in practice.

Keywords: white water slalom, performance, somatic factors, Wingate test, temperament,

anxiety
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1. Uvod

Prvni zadvod ve vodnim slalomu se konal v roce 1934 v Rakousku. Od roku 1949 se
pravidelné kond Mistrovstvi svéta v této disciplin€. Do programu olympijskych her se vodni
slalom dostal poprvé v roce 1972, bylo to v Mnichové, resp. v Augsburgu, a od olympijskych
her v roce 1992, konanych v Barcelong, je zafazovan pravidelné.

Vyvoj vodniho slalomu je pomérné dynamicky. Je neustéle ovliviiovan zejména vyvojem
materiald, ale také novymi dovednostmi a znalostmi zadvodnik i trenérti. Postupné se ¢im dal
vice z prostiedi pfirodnich vodnich tokl pfesouva do uméle vytvorenych kanall. To pfinési
zménu celkovych podminek pro zavodni pojeti vodniho slalomu. Jsou kladeny daleko vyssi
naroky na zavodniky, méni se technika jizdy a podobn¢.

V soucasné dob¢ jej mizeme charakterizovat jako disciplinu provozovanou na divoké vode,
které se provadi pfevazné v pfirodnim prostiedi. Jizdu na kajaku a kanoi miizeme dale
charakterizovat jako dynamickou svalovou ¢innost skladajici se z cyklickych a acyklickych
tisekil nestejné doby trvani. Cinnost zavodnikil je predeviim sloZena z pohybu, které maji lod’
pohanét vpied, a z pohybi, které lod fidi. Cim vys§i je procento hnacich zabérii oproti
fidicim, tim je u€innost padlovani vyssi. VSechny pohyby nutné k zvladnuti prijezdu
slalomové trati vytvati znacné slozity nervosvalovy komplex. Motoricky se na nich podili
pfedevsim svalstvo trupu a pazi. Pasivnéjsi ulohu maji dolni koncetiny, které sportovce

predevsim fixuji v lodi a poméhaji pfi fizeni a naklonech lodi.



2. Zakladni teoreticka vychodiska

2.1 Charakteristika vykonu ve vodnim slalomu

Vodni slalom lze charakterizovat jako disciplinu provozovanou na divoké vodé. Probiha
pfevazné v pfirodnim prostredi, které se méni nejen jako vnéjsi rdmec pohybové ¢innosti, ale
predevsim z hlediska podminek, které rozhoduji o vybéru adekvatnich pohybovych odpovéedi
(Kratochvil a Bily, 1997).

Pozornost ve vodnim slalomu se soustied’uje pfedevsim na techniku a specifické dovednosti.
Z fyziologického pohledu se jedna o fyzickou aktivitu, kde zavodnici musi vynikat silou,
rychlosti 1 vytrvalosti. Lze je charakterizovat vysokym rozvojem kardiorespira¢niho systému,
vysokou schopnosti penosu a vyuziti kysliku i tvorbou zdroji energie prostfednictvim
anaerobniho metabolismu (Gonzales-de-Suso, D"Angelo a Prono, 1999). Kardiorespiracni
schopnosti mohou pfispivat k tspéchu v zavodé pouze omezené. 50 — 60 % tréninku je
zaméfeno prevazné na technickou ptipravu (Bauer a kol., 1988).

Ve vodnim slalomu jsou svaly horni poloviny téla, zejména svaly hornich koncetin, uzivany
dynamicky béhem cyklickych a acyklickych stfidavych pohybl. Dolni koncetiny udrzuji
rovnovahu lodé€. Vykon je podminén optimalnim sladénim pohybové struktury s funkci
organismu adaptovaného na vysokou zatéZ a vysokymi naroky na psychiku zdvodnika. Dale
je zavisly pfedevsim na technicko — koordina¢ni pfipravenosti, psychické odolnosti a
kardiorespiracni zdatnosti zdvodnika. Lze konstatovat, Ze vykon ve vodnim slalomu
predpoklada zvladnuti fady diskrétnich dovednosti sériové slozenych v jeden celek.

Jedna se o dynamické stereotypy, které se méni podle momentalnich podminek vnéjsiho
prostiedi. Z psychologickych narok jsou zvlast’ dilezité senzomotorické schopnosti. Vykon
ovliviluji zejména rychlé pohybové reakce, pohotova feSeni situaci, dilezita byva i specificka

odvaha (Bily, 2002).

2.2 Struktura sportovniho vykonu ve vodnim slalomu

Chceme-li vyjadfit strukturu sportovniho vykonu ve vodnim slalomu, musime si nejprve
definovat zakladni faktory, které jej ovliviuji.

Vhodnym nastrojem pro znazornéni takovéto struktury vykonu je vyjadieni pomoci systémii.
Systém je obecné definovan jako mnozina prvka s pfisluSnymi vlastnostmi a vztahy mezi

nimi. MiZzeme definovat tfi zdkladni systémy, které jsou ve vzéjemné interakci a pokusit se



vyjadfit zjednoduSené schéma, ze kterého pii definovani vlastni struktury vyjdeme (Bily,

2002).

Zakladni schéma zahrnuje interakci tii systémi:
e Systém, ktery nazveme ,,aktudlnim vykonem®, pfedstavuje realizaci vykonu ve
vlastnim zavodé.
e Systém, ktery zahrnuje vSe, co mize ovlivnit zdvodnik sdm, nazveme vnitinimi
predpoklady vykonu.
e Systém, ktery zahrnuje naopak ty skutecnosti, které nemiize zavodnik sam ptimo
ovlivnit, nazveme vnéj$imi podminkami.
ZjednodusSenou strukturu pak miizeme vyjadrit nasledujicim blokovym schématem.

Schéma 1 Zjednodusena struktura vykonu

Aktudlni vykon

VAN

Vnitini pfedpoklady Vnéjsi podminky

Vnéjsi podminky

V pribéhu celého zdvodniho obdobi zdvodnik ziskava znalosti z riznych vodnich terén,
kterych vyuZziva ve svilj prospéch. Kazda trat’ ve vodnim slalomu je jedine¢na svym
charakterem vodniho prostfedi, ktery je dan spadem, pritokem, tvarem a sloZzenim koryta,
pfekazkami apod. Proménlivost podminek je navic umocnéna variabilnim rozmisténim
branek.

Lze konstatovat, Ze zkuSenosti z pohybu na rozlicnych vodnich tocich vyrazné ovliviiuji
vykon a jsou nasledkem interakce mezi systémem vnitinich predpokladi a systémem vnéjsich
podminek.

Mezi vyrazné faktory (prvky systému vnéjSich podminek) patii pravidla vodniho slalomu,

zejména jejich uplatnéni v zdvode prostiednictvim rozhod¢ich.

Vnitini predpoklady

Na vykon zavodnika ve vodnim slalomu jsou kladeny specifické pozadavky:
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e 7 oblasti bioenergetického kryti svalové prace (pozadavky kondi¢ni)
¢ na individudlni pfizptisobeni obecné techniky padlovani na zéklad¢ zékoni
biomechaniky (pozadavky individualni techniky)

e na psychiku zdvodnika (psychické pozadavky)
V pribéhu tréninku se hledaji cesty, jak na tyto pozadavky pisobit a tim pfipravit zavodnika
na vykon.
Pti hledéni struktury sportovniho vykonu je nutné existence hypotetického modelu. Vodni
slalom vyzaduje zna¢ny pocet dovednosti, kombinaci, kreativnich feseni a rizikovosti. Lze
predpokladat existenci slozité multifaktoridlni struktury vykonu (Hlavsa a Hosek, 1968).
Podil hypotetickych sloZek sportovni pfipravy na vykonu ve vodnim slalomu byl Malym
(1972) odhadnut na 30 % podil télesné, 30 % podil psychické a 40 % podil technické
piipravy.
V roce 1998 jsme provedli prizkum mezi trenéry nejlepsich eskych, resp. svétovych
zavodnikl ve vodnim slalomu, ktery se tykal jejich ndzoru na strukturu zavodniho
(svétového) vykonu. Vyjadreni struktury zdvodniho vykonu byl zvolen tak, aby byla
jednoduché a zaroven kompatibilni s jiz publikovanou strukturou zdvodniho vykonu v
rychlostni kanoistice (Szanto, 1995; Bily, 2002).
Tabulka 1 Procentualni zastoupeni jednotlivych slozek vykonu z priizkumu 1998

Trenéri (8) | sila (%) | vytrvalost (%) | rychlost (%) | technika (%) | psychika (%)

Var. rozpéti | 15-30 10-20 5-20 15-55 10 - 40
pramer 20,6 13,1 14,0 27,9 23,8
SD 5,6 3,7 5,3 12,1 8,8

Specifikace prizkumu

e Pfizadavani dotazniku nebylo specifikovano rozdéleni dle kategorii.
e Pod pojmem technika jsou v naSem ptipad¢ mySleny technicko-taktické dovednosti.
e Pohybové schopnosti uvadéné jako sila, rychlost a vytrvalost byly chépany jako

pohybové schopnosti specifické.
Siroké rozmezi v jednotlivych slozkach dokumentuje nazorové rozdily trenérii na sportovni

vykon ve vodnim slalomu. RozloZeni primérnych hodnot struktury zdvodniho vykonu ve

vodnim slalomu pro kategorii K1 ukazuje graf 1.
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Graf 1 Struktura zavodniho vykonu kategorie kajakari a kajakarek

V tabulce 2 a grafu 2 je uvedeno procentudlni zastoupeni uvedenych slozek vykonu

z prizkumu provedeném v roce 2011. Na zméné n€kterych hodnot mizeme sledovat

nazorovy posun trenérii a pravdépodobné i vyvoj discipliny.

Tabulka 2 Procentudlni zastoupeni jednotlivych sloZek vykonu z prizkumu provedeného

vroce 2011
Trenéri (8) sila (%) vytrvalost (%) | rychlost (%) | technika (%) | psychika (%)
Var. rozpéti 10 - 30 10 - 20 10 - 20 15-30 10 - 40
Primér 20,8 14,0 15,5 22,1 29,0
SD 2,01 1,26 0,48 1,53 3,32

Graf 2 Struktura vykonu dle prizkumu z roku 2011
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2.2.1 Faktory techniky

Ptesto, Ze se v disertacni praci nezabyvame technikou padlovani ani taktikou jizdy v zdvodé,
uvadime pro piehled stru¢nou charakteristiku téchto faktort. Technicka ptiprava jako slozka
sportovni pfipravy pii neustalém ristu trénovanosti, a z néj vyplyvajici vyrovnavani
vykonnosti, zaujima stale vyznamnéj$i misto. Raciondlni a vysoce G€elna technika vytvaii
podminky pro nejlepsi projev télesnych schopnosti a pfipravenosti sportovce. Pii jeji
nedostate¢né urovni je i pti vysokych funkénich moznostech nemozné dosahovat vrcholnych
vysledku (Bily, 2002).

Vyraznymi zménami pravidel po roce 1996 (soucet dvou jizd, zkraceni trati na 90 - 120
sekund) se zasadné zménilo pojeti zdvodu. Zavodnik musi perfektné ovladat techniku
jednotlivych zabéri, jejich kombinaci reagovat na ménici se podminky vodniho terénu. Doba
stravenad tréninkem v obtizném vodnim terénu ovliviiuje spravnou praci pazi, trupu,
rovnovahu a kontrolu lodi v kazdé pozici.

Vysoky podil technické ¢asti (cca 40 %) specifické ptipravy dokazuji i nasledujici ukazky
grafickych vyhodnoceni ro¢nich tréninkovych cykli dvou Spickovych zavodnika v kategorii
K1 muzi (J. P. v roce 1999 stiibrna medaile na MS, graf 4) a v kategorii K1 Zeny (I. P. v roce
1997 celkove vitézstvi ve SP, graf 3). Navic dals$i zndzornéné sekvence na grafech jsou
tréninkova zatizeni provadéna prevazné v brankach, kde je vzdy prioritné€ kladen diiraz na
technické provedeni.

Graf 3 Rozlozeni vybranych tréninkovych ukazateli kajakarky I. P. v sezoneé 96-97

I.P. 1996-97

nad 150"
19%

technika
44%

Gs.do150"
18%

Us.do 30"
19%
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Graf 4 Rozlozeni vybranych tréninkovych ukazatelii zavodnika J. P. v sezone 96-97

J.P 1998-99

us. nad 120"
9%

Us. do 120"

14%

Technika
42%

Us.do 60"
1%

Us. do 30"
24%

Lze konstatovat, Ze rozvoj faktort techniky vykonu hraje prioritni roli i pfi rozvoji ostatnich
specifickych zatizeni. A naopak technika je vyrazné ovlivnéna specifickymi silovymi

schopnostmi.

2.2.2 Faktory taktiky

Faktory taktiky uzce souvisi s technickou vyspélosti zdvodnika. Ten si vzhledem

k variabilnosti vodniho prostiedi, obtiznosti brankové kombinace a vlastnim dispozicim voli
svou variantu prijezdu mezi slalomovymi brankami na trati zdvodu. Taktika jizdy ve
slalomové trati a jizdy na divoké vodé izce souvisi se zkuSenostmi zavodnikd, které jsou
nevyhnutelné a formuji se po cely sportovni Zivot. Spravné rozhodnuti a vybér feseni
konkrétniho pohybového ukolu v dané situaci ukazuje na miru zkuSenosti a kvalitu zadvodnika.
Vzhledem k variabilnosti podminek se pohybové dovednosti musi vyznacovat vysokou
plasticitou. Z téchto diivodl se ve slalomu ¢asto hovofii o technicko - taktickych dovednostech

(Bily, 2002).

2.2.3 Faktory kondi¢ni
Za kondi¢ni faktory sportovniho vykonu podle Dovalila a kol. (2002) se povazuji pohybové
schopnosti. V kazdé pohybové ¢innosti tvofici obsah pohybovych vykont lze identifikovat

projevy ,sily*, ,,vytrvalosti®, ,,rychlosti* aj. Jejich pomér se podle pohybovych ukoli 1isi.
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Predpoklada se, Ze jde o projevy pohybovych ¢innosti ¢lov€ka, o nichZ vypovidaji urcité

charakteristiky pohybt (napf. jejich trvani, rychlost, sloZitost pohybt apod.).

Silové a rychlostni schopnosti

Silové predpoklady jsou nezbytné pro zvladnuti pohybovych dovednosti. Jejich rozvoj je
nutny k riistu a udrzovani vykonnosti. Ve struktufe vykonu vodniho slalomafte jsou silové
schopnosti zastoupeny podle ndzoru vyse uvdenych odborniki ptiblizné 20 %. Vzhledem

k odlisnym silovym pozadavkim na zabér jsou tyto hodnoty rtizné pro kazdou kategorii.
Podle tenzometrického vySetieni sily na padle jsou hodnoty nejvyssi u deblkanoistt (Bily,
2002). Proto i tréninkové prostfedky a metody zatazované do tréninkovych plani jsou
odli$né pro kajakare a kanoisty. Ukazuje se, Ze pro dosahovani vrcholnych vykoni ve slalomu
je nezbytna schopnost rychlé a vybusné sily. U vybusnych typt kanoistt dochazi ke
zvyhodnéni na pocatku sportovniho vykonu (startu zadvodu), dale u nich dochazi ke
zkracovani prechodné faze zabéru, coz se projevuje zejména u kajakara pti feSeni brankovych
situaci. Specificka sila je dale nezbytnou podminkou pro rozvoj rychlostnich schopnosti,
ptistupu se jedna nejvice o rychlost komplexni, kterd je ddna kombinaci cyklickych a
acyklickych pohybi, vcetné reakce. DosaZeni urcité tirovné silovych schopnosti je podminkou

pro rozvoj technické slozky vykonu (Bily, 2002).

Vytrvalostni schopnosti

Vytrvalostni schopnosti vodniho slalomare je nutné chapat jednak jako celkovou
kardiorespirac¢ni zdatnost, jednak jako schopnost prace organismu v laktadtové zon€ po co
rychlostni vytrvalost. Sttednédobd a dlouhodoba vytrvalost je dilezita pro trénink, zejména
pro specificky trénink techniky.

Fyziologickou odezvou organismu, kterd odpovida na zvySené naroky kondi¢nich schopnosti
na organismus zavodnika, se zabyvalo mnoho autori od 80. let minulého stoleti po
soucasnost.

Podstata slalomu spociva v neustalych explozich vybusné sily, v rozjezdech a zastavovani,

v opétném zrychleni lodi, coZ jsou vS§echno tkony anaerobni.
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Svaly horni poloviny téla, specidlné svaly pazi a hrudniku, maji vétsi pocet bledych vldken
(akénich), ktera jsou citliva na anaerobni trénink. V soucasné dobé je jizda ve vodnim slalomu
spiSe anaerobni disciplinou (Endicott, 1980).

Melin a Ecleche (1982) zaznamenali pi slalomové jizdé srdeéni frekvenci 171 — 182 min™.

V laboratornich podminkéch pfi praci na bicyklovém ergometru nalezli ptimou zavislost mezi
spotfebou kysliku (VO, ) a srde¢ni frekvenci na riznych urovnich zatizeni. Tuto zavislost
VO, /SF pouzili pro stanoveni energetického vydeje pfi slalomové jizd€ a zjistili, ze odpovida
asi 90 % VO,max u zadvodnikii. Na zédklad€ analyzy koncentraci laktatu v krvi stanovili podil
anaerobni thrady pii zdvodé. Po zavod¢ nalezli koncentrace laktatu v krvi mezi 6,1 a 12,8
mmol.I"".

Baker (1982) sledoval hladiny krevniho laktatu ve 4. - 5. min zotaveni po slalomovém zavodée
v Bale roku 1982 a nalezl pramérné hodnoty mezi 10,8 a 16,2 mmol.I"- Nejvyssi hodnoty
byly zjistény v kategorii K1 muzi.

Pohlen (1989) popsal koncentrace laktatu v krvi mezi 8 — 12 mmol1" p¥i po&ateéni ¢asti
specidlniho tréninku techniky.

Carré a kol. (1994) nalezli u skupiny vysoce trénovanych slalomaia (15 muzi s primérnou
télesnou hmotnosti 66,7 kg a 3 Zeny s primérnou hmotnosti 54,5 kg) pomoci metody zpétné
interpolace velmi dobrou korelaci mezi laboratornimi a terénnimi hodnotami VO, max.
Provedli vicestupiiovy laboratorni test s dvou minutovymi stupni a 30 W ptirtstky zatizeni do
vy&erpani. Test trval 8 — 10 min, maximalni spotieba kysliku byla 3,78 (+ 0,71) Lmin™,
srdeéni frekvence dosahla 185,3 (+10,2) min™ a koncentrace laktatu v krvi 12,2 (+3,0) mmol.I
'. V terénnim testu na hladké vodé absolvovali kajakafi étyfikrat bez piestavek trat
vyznacenou bdjemi. V kazdé jizd¢ zvySovali svou rychlost tak, aby dosahli své maximum

v posledni jizd¢. Doba trvani testu byla 7,5 — 9 min, maximalni spotfeba kysliku dosahla 3,87
(+0,73) Lmin™', srde¢ni frekvence 187,6 (+10,6) min™ a koncentrace laktatu v krvi dosahla
hodnot 11,2 (+2,3) mmol.I"". Tyto vysledky ukazuji, ze energeticky vydej pii padlovani ve
vodnim slalomu mize byt reprodukovan i v laboratornich podminkach pfi klikové ergometrii
hornich koncetin a maximalni spotiebu kysliku 1ze dosahnout pfi progresivni praci

v ¢lunkovém testu na hladké vodé.

Gonzales-de-Suso a kol. (1999) ve své praci uvadéji, ze maximalni hodnota SF pii zavodée je
velmi blizkd maximalnim hodnotdm zjiSténym pii maximalnim laboratornim ¢i terénnim
testu. Obvykle zdvodnici dosahuji asi 98 % své SFmax. Pfi simulovaném zavod¢ na svétovém

poharu v Loferu v roce 1995 byly u Spanélského tymu hodnoty SFmax nizsi nez pfi
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skute¢ném zavode (95-97 % SFmax oproti 97-100 % SFmax). Podobné i koncentrace laktatu
v krvi stanovené v 5. minuté zotaveni po simulovaném zavodé byly asi o 1 - 2 mmol1" nizsi
(primér + smérodatna odchylka pro celé druzstvo dosahovaly hodnot 6,0 £ 1,4a 7,6 £1,0
mmol.I™"). Simulované zavody mohou patrné podhodnocovat redlny energeticky vyde;

v zavodg. Obecné plati, Ze vrcholové koncentrace laktatu kolisaji mezi 4 a 16 mmol.I" a

v priméru hodnoty dosahuji p¥iblizné 8 mmol.1". Je dileZité poukazat také na to, Ze analyza
vysledkd, které byly zjistény v Penrithu, ukéazala, Ze nejlepsi ¢as v kategorii K1 muzi
odpovidal 1 vy§§im hodnotdm krevniho laktatu.

K podobnym zavérim jsme dosli i pfi vySetfeni zavodni zatéZe Ctyf reprezentantli na
Mezinarodnim akademickém mistrovstvi CSFR v Praze Troji v rce 1992. Srdeéni frekvence
dosahovala v priméru 94 % maxima, pozatézové koncentrace laktatu se pohybovaly mezi 10
— 16 mmolL.I"". Po 15. min zotaveni poklesla koncentrace laktatu na Giroveii 60 % maximalnich
hodnot.

Mezi umisténim v zavodé¢ a funkéni a metabolickou odezvou samoziejmé nelze stanovit
obecné vztahy, projevuji se individualni dispozice zavodnikd (A.A. La: 16,7 mmol.I", 90 %
SFmax.; V.B., B.B., M.S. La: 10 — 12 mmoLI", 95 % SFpa).

V prubéhu sportovni piipravy jsme sledovali fyziologickou naro¢nost vodniho slalomu u
skupiny c¢tyt Cs. reprezentantek (vék 25+1 rokl, hmotnost 5542 kg, vyska 16243 cm, depotni
tuk 842 %, VO,max 5143 ml.min™ kg™). Spiroergometricka laboratorni méfeni na b&hacim
koberci prokazala stabilitu maximalnich i submaximalnich (ventilacni prah 82 % VO,max, 91
% max. srdecni frekvence) individualnich parametrt. Pfi modelovém zavodé na slalomové
trati srde¢ni frekvence (SF) dosahla 92,7 % maxima a koncentrace laktatu v krvi (LA) kolisala
mezi 6 - 9 mmol.I". V pribéhu skuteéného zavodu odpovidala SF 95 % maxima a
koncentrace LA dosahovala 11,0 mmol. I''. Odhad energetického vydeje pro tento 140 s
trvajici zavod piedstavoval piiblizné 2,0 kIl.min™ .- kg (52 % anaerobng, 48 % aerobng).
Individuélni laktatové prahy pii slalomové jizdé (primérna koncentrace LA 4,5 mmol.1") v
prabéhu piipravy vykazovaly posun inflexniho bodu SF/LA doprava, fH odpovidajici
laktatovému prahu (87 % maxima) vSak byla niz$i, nez u ventila¢niho prahu (91 % maxima)
zjiSténého v laboratofi. Dale byla sledovédna individualni odpovéd’ slalomatek na rizné typy
tréninkovych jednotek zamétenych na rychlost ¢i vytrvalost s cilem vyhodnocovat a fidit
efektivitu pfedolympijské ptipravy (Heller a kol., 1994).

Od roku 1991 pravidelné sledujeme kinetiku SF v modelovém zatiZzeni zavodni trati i ve

vlastnim zdvod€. Maximalni hodnoty SF se pohybuji v rozmezi 95 — 100 % max.

17



Domnivame se, ze jak hodnoty LA, tak i hodnoty SF jsou ovlivnény, kromé& individudlnich

dispozic zavodnikd, také obtiznosti vodniho terénu, vytycenim trati, dobou trvani jizdy.

Koordina¢ni schopnosti

Kromé kondi¢nich schopnosti se na vykonu podileji i schopnosti informacniho rdzu vazané na
fizeni a regulaci pohybu (Dovalil a kol., 2002). Na zdvodnika ve vodnim slalomu jsou
kladeny naroky zejména na rovnovahu, odhad vzdalenosti, na rychlé zmény feseni situaci,
rytmus a zmény rytmu pohybi a ¢astecné i na orientaci v obtizném terénu. V naSem piipadé
se jedna o schopnosti senzorického a senzomotorického razu. Uvedené predpoklady jsou
dilezitymi faktory vykonu, podstatné ovliviiuji kvalitu dovednosti a jsou nezbytnym
pfedpokladem pro zvladnuti techniky a taktiky jizdy ve vodnim slalomu. K rozvoji
koordina¢nich schopnosti dochazi vétSinou spontanné v prubéhu celého specifického

tréninku.

2.2.4 Faktory somatické

Somatické faktory jsou relativné stalé a ve znacné mife geneticky podminéné. Z velké ¢asti
vytvareji biomechanické podminky konkrétnich sportovnich ¢innosti. Podileji se 1 na vyuziti
energetického potencidlu pro vykon. Diferencuji vychozi pfedpoklady pro rizné typy
sportovnich vykonii (Dovalil a kol., 2002).

Sportovni vykon je vysledkem multifaktorialnich vlivi, z nichz kazdy mé svoji vahu. Lidsky
organismus ma schopnost kompenzovat urcité nedostatky v nékterych faktorech vyssi irovni
faktort jinych. Tato kompenzace ma vSak své meze. Zasadni nedostatek v né¢kterych
dominantnich faktorech téméf znemoznuje dosdhnout vysoké trovné vykonnosti v daném
sportu. Naopak jedinec, ktery nevybocuje z priméru daného somatotypu, ma jisté
pfedpoklady podéavat vrcholné vykony (Pavlik, 1999).

Ve slalomu pozorujeme u sportoveil nartist muskulatury na trupu a hornich koncetinéch.
Pievladajicim somatotypem je ektomorfni mezomorf s vyraznou mezomorfni komponentou.
Mezomorfni komponenta byvé vzhledem k naroktim kategorie vyraznéjsi u kanoistii. U
deblkanoistli a zejména kajakait byva extrémni vyska ve spojeni s vy$§imi hodnotami
hmotnosti zdvodnikil limitujicim faktorem vykonu. Pro snadngj$i ovladani a lepsi vyvazeni
kajaku je vyhodné&j$i niz§i hmotnost dolnich koncetin. Z kvalitativni analyzy pohybu vyplyva,
ze pro dokonalejsi a efektivnéjsi zvladnuti pohybovych dovednosti je vyhodnéjsi vyssi
hodnota rozpéti pazi, ktera je pro singlkanoisty patrné i nezbytnou podminkou pro podani

vrcholného vykonu (Bily a kol., 2011).
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2.2.5 Faktory psychické

Vodni slalom je zna¢né specifickym sportem kladoucim zvySené naroky na psychiku

zavodnika. Nestaly vodni terén, spolu s vzdy odliSnym rozmisténim slalomovych branek, déla

kazdy zavod zcela jinym a neopakovatelnym. Je fazen mezi rizikové sportovni discipliny

(Rychtecky in Vangk a kol., 1984). Riziko pro zavodnika pfedstavuje zejména narocny vodni

terén. Otézka rychlého rozhodnuti je ¢asto zasadnim okamzikem sportovniho vykonu. Rychlé

a spravné rozhodovani nemusi byt ov§em ve vodnim slalomu spojeno s rizikem, které pfinasi

vodni terén. Zavodnik je neustdle nucen vybirat si na trati z mnoha moznych feSeni

brankovych kombinaci, ktera jsou optimalni vzhledem k jeho schopnostem a dovednostem.

Z psychickych faktort proto povazujeme za zvlasté dulezité senzomotorické schopnosti, jako

jsou rychlé pohybové reakce, pohotové feSeni situace, specifickd odvaha se zvySenou ochotou

riskovat a schopnosti maximalni koncentrace pro kratky ¢asovy usek s vyraznym citem pro
odhad vzdalenosti.

V soucasném sportovnim tréninku na vrcholové i vykonnostni urovni je velka pozornost v
ptipravé vénovana predevsim dvéma slozkam sportovniho vykonu, fyzické a technicko-
psychologicka piiprava dlouho ziistavala stranou z4jmu. Pfi vyrovnanosti absolutni svétové
Spicky byva psychicka slozka vykonu limitujicim faktorem uspésnosti.

Znalost psychickych faktorli (temperamentu, vykonové motivace sportovce, zavodni
uzkosti), respektovani jejich zvlastnosti a vlivu na vykonnost by méla byt samoziejmou
podminkou tréninkového procesu.

Podrobnéji je o vlivu vybranych kondi¢nich somatickych a psychickych faktori na vykon

zavodnikl pojednano v piiloZzenych ¢lancich.
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3. Cil prace

PtedloZena studie je souhrnem publikovanych ¢lankl v letech 2006 —2011. Cilem je
pfedstavit zkoumanou problematiku z oblasti vrcholového sportu na ptikladu vodniho
slalomu. Dokumentovat uZzité postupy pii objektivizaci vykonovych aspektli ve vybraném

sportovnim odvétvi.

Clanky jsou fazeny ve shodé s faktory sportovniho vykonu. Prvni jsou tématicky zafazeny
¢lanky zabyvajici se kondi¢nimi faktory vykonu, déale pak pokracuji €lanky rozebirajici
somatické faktory a na zavér jsou fazeny ¢lanky s tématikou psychologické piipravy a
psychickych faktord.

Poznamka: texty ¢lankt jsou uvedeny v jazyce, ve kterém byly publikovany. Stejné tak
nebyla zménéna norma citaci a soupisu literatury v jednotlivych ¢lancich. PouZita norma vzdy

odpovida pozadavkiim daného Casopisu. Proto je zde jista nejednotnost.
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4. Metodologie FeSenych problémi

4.1. Charakter vyzkumu

V uvedenych ¢lancich se vétSinou jednalo o kasuistické studie, které byly provadény na
vzorku zavodniki reprezentaénich druzstev, piipadné vrcholovych zavodniki CR. Vyjimku
tvoii ¢lanky 5.3 a 5.4, ve kterych se jedna o popisné studie provadénych na velkém vzorku

zavodniku vrcholové svétové arovné.

4.2 Pouzité metody
4.2.1 Testovani
Tato metoda se vztahuje k ¢lankim:

¢ Individudlni zmény anaerobni zdatnosti u vrcholovych vodnich slalomari

e Hodnoceni specifickych rychlostnich a vytrvalostnich pfedpokladi vodnich
slalomara. (Evaluation of specific speed and endurance precondition of white —
water canoeist).

e Vybrané somatické faktory zavodniki ve vodnim slalomu. (Selected somatic
factors of white water conoeists).

e Vliv tchopu padla na segmentalni rozlozeni tekutin u vrcholovych zdvodniki ve
vodnim slalom. (Effect of paddle grip on segmental fluid distribution in elite
slalom paddlers).

e Vliv vybranych kondi¢nich a psychickych faktor na sportovni vykon zavodnika
ve vodnim slalomu. (Influence of selected fitness and mental factors on the sport

performance of a competitor in white water slalom).

4.2.1.1 Stanoveni maximalniho mnoZstvi ATP

Ke stanoveni maximalniho mnozstvi ATP je pouzivan Wingate test na ru¢nim klikovém
ergometru se zatézi 4 W na kilogram télesné hmotnosti u muzt a 3,3 W u Zen.

K testovani byl vybran ru¢ni klikovy ergometr sestrojeny v biomedicincké laboratoti UK
FTVS typu Rump-Rokos 4.00/. CO1 pfti brzdicim odporu u zen 3,3 (W/kg) a u muzii 4.0
(W/kg), ktery odpovida typu Wingate navrzeny Ayalonem, Inbarem a Bar — Orem z
télovychovného institutu Wingate v Izraeli v roce 1974. Pomoci specializovaného softwaru
byl stanoven vykon v jednotlivych otackach a byly vypocitany zakladni parametry testu, tj.

vrcholovy anaerobni vykon (PP), anaerobni kapacita jako soucin primérného vykonu a ¢asu
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(AnC), index Unavy jako pokles vykonu v testu vyjadieny v procentech vrcholového vykonu
(IU), pomér primérného a vrcholového vykonu (peak power/ mean power, MP/PP) a v 5.
min. zotaveni byla stanovena pozatézova koncentrace laktatu v krvi. Vlastnimu testu
predchéazelo standardni pétiminutové aerobni rozcviceni. V testu byl pouzit ,letmy start®, ;.
zatizeni bylo aplikovéano po cca 3 - 4 s nutnych k dosaZeni pfednastavenych otacek (120
ot/min) a v pribéhu, zejména ve druhé poloviné testu, byla uplatiovana verbalni motivace.
Sledovali jsme zmény vykonu v zavislosti na dobé¢ trvani prace. Soucasné jsme sledovali
maximalni a vrcholovy anaerobni vykon (odpovidajici zejména alaktacidnim energetickym
rezervam, tj. pohotovosti ATP a ACP), dale primérny vykon a celkovou praci (prace = soucin
pramérného vykonu a doby trvani) v celém testu (odpovidajici anaerobni ¢i neoxidativni
laktatové kapacité, tj. irovni anaerobni glykolyzy), dle pak rychlost poklesu vykonu v testu,
tzv. ,, index Unavy “ (v zavéru testu rychlost obvykle dosahuje jen 50 — 70 % maximalniho
vykonu). Méfeni byla provedena v biomedicincké laboratoti UK FTVS. Terminy vySetfeni
probihaly ve stejnych fazich ro¢nich tréninkovych cykli na zac¢atku ptipravného obdobi a v
zavodnim obdobi ro¢niho tréninkového cyklu v letech 2000 az 2004.
Sledované ukazatele Wingate testu
e Pmax maximalni vykon (odpovidajici zejména alaktacidnim energetickym
rezervam, tj. hotovosti ATP a CP)
e Pmin minimalni vykon
e AnC anaerobni kapacita vyjadiujici celkovou energii uvolnénou St€penim
pohotovostnich zdrojii (ATP, CP), vyjadiena jako hodnota souc¢inu priimérného
vykonu a Casu
e Pokles pokles vykonu v pribehu testu

e Otacky pocet otacek

4.2.1.2 Motorické testy

Pro testovani vytrvalostnich a rychlostnich pfedpokladii pro vodni slalométe byly vytvotreny
motorické testy, jejichz obsahem bylo padlovani maximalnim volnim usilim na rizné
vzdalenosti na klidné vod¢. Zavodnici byli testovani na slalomovych lodich. Na zaklad¢
rozboru tréninkovych zatizeni pouzivanych pii tréninku vodnich slalomati byly pro
posouzeni ptedpokladll pro rychlostni zatizeni uréeny dva useky v délce 40 m a 80 m.

Vytrvalostni pfedpoklady byly pak hodnoceny na trati v délce 200 m a 600 m. Casové tiseky
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byly méfeny ru¢né, tzn. na dve€ desetiny sekundy. V prubehu testovani bylo bezvétii a traté

byly voleny tak, aby byly stinény vysokymi stromy.

4.2.1.3 Testovani — sloZeni téla

Slozeni téla bylo analyzovano pomoci multifrekvencniho zatizeni In. Body 3.0 (Biospace Co.,
Ltd., Korea), které méfi celkovou bioimpedanci téla. Testovani jedinci byli poZadani, aby
nejedli 2 hodiny a nepili 1 hodinu pfed vySetfenim. Testovani bylo provedeno ve stoje.
Vypocet procent télesného tuku bylo ur¢eno z rovnice doddvané vyrobcem (Biospace Co.,

Ltd., Korea).

4.2.2 Méreni somatickych dat

Pro hodnoceni somatickych faktorti jsme vyuzili standardizované metody, které umoziuji
zakladni popis télesné stavby, zhodnoceni proporcionality téla a jsou zakladem pro studium
morfologicko — funkénich vztahti (Riegrova, Pridalova a Ulrychové, 2006).

Télesna vyska — vertikalni vzdalenost nejvysSiho bodu na temeni hlavy od podlozky. Méteno
v predepsaném postoji u stény s piesnosti 0,5 cm.

Télesna hmotnost — pro méteni hmotnosti byl pouzit pfistroj In. Body 3, pfesnost méteni 0,1
kg.

Rozpéti pazi — vzdalenost distalnich konct (daktylion) prostiednich prst na pravé a levé ruce
pii upazeni. Méfeno v sedu zady u stény, prst jedné ruky se dotykal stény, druhé ruka byla
pfiloZena k mife. Pfesnost méteni 0,5 cm.

Index relativnich hodnot — pomé&r rozpéti pazi k celkové télesné vySce v procentech.

Quetelet — Bouchard index — pomér hmotnosti téla k vySce postavy (hmotnost/vyska*10).

4.2.3 Dotaznikové Setfeni
Tato metoda se vztahuje k ¢lanktim:
e Vliv pfedstavivosti na vykon zavodnika ve vodnim slalomu. (Influence of
imagination on the competitor’s performance in white — water slalom).
e Temperamentové vlastnosti a vykonova motivace zdvodnikil ve vodnim slalomu
e Temperamentové vlastnosti a vykonova motivace zavodniki - juniori ve vodnim
slalomu. (Personality charakterisrics and performance motivation of competitors

— juniors in white water slalom).
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e Vliv vybranych psychickych faktori na vykon zavodnika ve vodnim slalomu na
divoké vodé

e Vliv vybranych kondi¢nich a psychickych faktorti na vykon zavodnika ve
vodnim slalomu. (Influence of selected fitness and mental factors on the sport

performance of a competitor in white water slalom).

K vySetfeni bylo pouZito standardizovanych dotazniku:

1. Eysenckuv dotaznik temperamentu (EPI)
Dotaznik tvoii 57 otazek tykajicich se chovani, jednéni a vlastnich pocitl v riznych situacich.
U kazdé z otazek bylo mozné odpovédet pouze ANO ¢i NE. Sectenim zaskrtnutych odpoveédi
ve tiech z péti dimenzi jsme ziskali tfi vysledné skore — N (neuroticismu), E
(extrovertovanosti) a L (tzv. ,,1ziskore®, které ma na konecny vysledek jen zanedbatelny vliv).
Hodnoty E a N jsme poté vynesli do grafu na osy x a y a vyznacili prisecik obou hodnot do
ptislusného kvadrantu. Tento kvadrant se shoduje vzdy s jednim ze ¢tyi sektort ,,Eysenckova
ktize*, vyhrazeného pro urcity typ osobnosti (CH — cholerik, S — sangvinik, F — flegmatik, M
— melancholik). Pokud se priise¢ik naléza v blizkosti n¢které z os, ptipadné sttedu grafu, jedna
se o nevyhranény typ osobnosti (Eysenck, 1960) s hodnotami + 1 smérodatné odchylky (SD).

2. Dotaznik motivace vykonu (DMV) Pardela, Marsalové a Hrabovské (1984)
Tento dotaznik pouzila ve své praci i Kiizkova (1994). Pfedstavuje modifikaci Hermensova
testu motivu vykonu, ktery sleduje rozvoj osobnosti vzhledem k efektivité v uceni a praci.
Dotaznik obsahuje 52 polozek tvoficich tfi Skaly: S§kalu motivu vykonu (MV) s poctem
polozZek 24, Skalu anxiozity brzdici vykon (AB) s poctem polozek 17 a $kalu anxiozity
podporujici vykon (AP) s poctem polozek 10.

3. Strukturovany dotaznik CSAI-2 (The Competitive State Anxiety Investory — 2)
Ten jsme vyuzili pro zjisténi psychickych faktord, resp. pro zjistovani zavodni uzkosti.

(Martens, Vealey a Burton, 1990).
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4.3 Metody zpracovani dat

4.3.1 Popisna statistika
Ve vétsin€ ¢lankl jsme pro zékladni porovndni antropometrickych dat, vysledkti Wigate testu,
pouzili z ditvodu relativné nizkych pocti ¢lent vyzkumnych soubori popisné statistiky. Jedna

se o aritmeticky primér, median, smérodatnou odchylku a variaéni rozpéti.

4.3.2 Hodnoceni vyznamnosti

4.3.2.1 Linearni regrese k testovani

K hodnoceni specifickych dovednosti padlovani na rizné dlouhé vzdalenosti jsme pro
intraindividudlni a interidividudlni hodnoceni vyuzili linearni regrese vysledki v jednotlivych
testech. Vysledkem linearni regrese v semilogaritmickém soufadném systému je pfimka, kterd
je charakterizovéana rovnici:

y=a.z+b

z=1ogl0 x

kde y je primérna rychlost jizdy lodi na dan¢ distanci (m.s-1), x je vzdalenost absolvovana
ptislusnou rychlosti (m), pismeny a, b jsou oznaceny koeficienty, které charakterizuji jedince.
Koeficient a je smérnice regresni pifimky sledované zavislosti (a = tg a, kde a je thel, ktery
svira regresni ptimka s osou x; a <0,90°).

V grafickém vyjadieni jsou na ose x uvedeny logaritmy absolvované vzdalenosti a na ose y
priamérné rychlosti lodi.

Absolutni ¢len v rovnici piimky b charakterizuje prusecik regresni pfimky s osou y a
odpovida rychlosti pti nulové vzdalenosti trati. Velikosti iseku na ose y je dana velikost

relativni rychlosti jizdy na slalomové lodi.

4.3.2.2 Anova

K hodnoceni signifikantnich rozdilti jsme vyuzili také metodu analyzy variace (ANOVA),
napiiklad pro hodnoceni vyznamnosti lateradlniho rozlozeni pfi bioimpedanci jsme pouZzili
analyzu pro opakované méfeni 2 x 2 x 2 - faktor dominance, disciplina a pohlavi. Zvolena

uroven vyznamnosti byla 0,05.
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4.3.2.3 Vyznamnost pomoci Spearmanova Kkorela¢niho koeficientu

Ziskana data z dotazniku CSAI-2 pro zjistovani zdvodni uzkosti jsme vyhodnotili podle
norem. Pouzili jsme ,,Norms for male/female elite athletes” z ,,Competitive anxiety in sport®
(Martens, Vealey a Burton 1990) a zanesli do tabulky podle jednotlivych slozek uzkosti.

Ke zkoumani vztahli mezi slozkami zavodni uzkosti a vykonem zévodnika (ktery byl dan
poradim v zdvod€) jsme vyuzili metody popisné statistiky a korelacni analyzu. Pro zjiSténi
statistické zavislosti mezi sportovnim vykonem a jednotlivymi slozkami zdvodni tizkosti byl
pouzit neparametricky korelacni vyzkum pomoci Spearmanova korela¢niho koeficientu.
Spearmantiv korelacni koeficient byl rovnéz pouZzit pro hodnoceni vyznamnosti mezi

vybranymi kondi¢nimi a psychickymi faktory vykonu vodnich slalomari.

4.3.2.4 Vécna vyznamnost
Pro hodnoceni vécné vyznamnosti pii porovnani rozloZzeni hmotnosti (bioimpedance) jsme

vyuzili koeficient n2. Jeho hodnota udava procento vysvétlené variance v modelu.
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5. Clanky

5.1 Individualni zmény anaerobni zdatnosti u vrcholovych vodnich

slalomaia
BILY, M., SUSS, V., HELLER, J., VODICKA, P. Individualni zmény anaerobni
zdatnosti u vrcholovych vodnich slalomai. Ceska kinantropologie, 2006, ¢. 2, s. 19-27,

ISSN 1211-9261

SOUHRN

Vodni slalomafi v pritbéhu zatiZzeni vysoké intenzity vyuZivaji k obnové energie ve svalech
anaerobnich procesti. Pro stanoveni maximalniho mnozstvi ATP vytvareného anaerobnimi
procesy je pouzivan Wingate test na ru¢nim klikovém ergometru se zatézi 4 W na kilogram
télesné hmotnosti u muzt a 3,3 W u Zen. Vysledky testi odhaluji funk¢ni pifipravenost
zavodnikl, naznacuji jistou zavislost mezi vysledky Wingate testu a vykonnosti zavodnikl a
ukazuji dominantni postaveni irovné anaerobni kapacity pro vykon ve vodnim slalomu.

Klic¢ova slova: wingate test, vodni slalom, anaerobni kapacita

UvoD

Sportovni vykon ve vodnim slalomu je ovlivnén mnoha faktory, které vice ¢i mén¢ ovliviuji
celkovy vysledek. Jednim z faktort je aktualni funk¢ni pfipravenost zavodnika.

Z fyziologického pohledu se jedna o fyzickou aktivitu, kde zavodnici musi vynikat silou,
rychlosti 1 vytrvalosti. Lze je charakterizovat vysokym rozvojem kardiorespira¢niho systému,
vysokou schopnosti pienosu a vyuziti kysliku i tvorbu energie prostfednictvim anaerobniho
metabolismu (Gonzales-de-Suso, D" Angelo & Prono 1999).

V soucasné dobé¢ je jizda ve vodnim slalomu spiSe anaerobni disciplinou. Podstata slalomu
spociva v neustalych explozich vybusné sily, v rozjezdech a zastavovani, v opétném zrychleni
lodi, coZ jsou vS§echno tkony anaerobni. Svaly horni poloviny téla, specialné svaly pazi a
hrudniku, maji vétsi pocet rychlych vldken (ak¢nich), kterd jsou citliva na anaerobni trénink
(Endicott, 1980).

Melin et al. (1982) zaznamenali pii slalomové jizdé srdeéni frekvenci 171 — 182 min™. V
laboratornich podminkéch pfi praci na bicyklovém ergometru nalezli pfimou zévislost mezi
spotfebou kysliku (VO, ) a srde¢ni frekvenci na riznych urovnich zatizeni. Tuto zavislost
VO, /SF pouzili pro stanoveni energetického vydeje pii slalomové jizd€ a zjistili, Ze odpovida

asi 90 % VO,max u zdvodnikii. Na zaklad¢ analyzy koncentraci laktatu v krvi stanovili podil

27



anaerobni thrady pii zavodé. Po zavod¢ nalezli koncentrace laktatu v krvi mezi 6,1 a 12,8
mmol. I .

Baker (1982) sledoval hladiny krevniho laktatu v 4. - 5. min zotaveni po slalomovém zavodée
v Bale a nalezl primérné hodnoty mezi 10, 8 a 16,2 mmol. "', nejvyssi hodnoty byly zjistény
v kategorii K1 muzi.

Pohlen (1991) popsal koncentrace laktatu v krvi mezi 8 — 12 mmol. I'' pii podateéni ¢asti
specidlniho tréninku techniky.

Carré et al. (1994) nalezli u skupiny vysoce trénovanych slalomari (15 muzii s primérnou
télesnou hmotnosti 66,7 kg a 3 Zeny s primérnou hmotnosti 54,5 kg) pomoci metody zpétné
interpolace velmi dobrou korelaci mezi laboratornimi a terénnimi hodnotami VO, max.
Provedli vicestupiiovy laboratorni test s dvéma minutovymi stupni a 30 W ptirastky zatizeni
do vycCerpani. Doba testu dosahla 8§ — 10 min, maximalni spotfeba kysliku 3,78 (£ 0,71)L. min’
! srdeéni frekvence 185,3 (£10,2) min™ a koncentrace laktatu v krvi 12,2 (£3, 0) mmol. v
terénnim testu na hladké vodé absolvovali kajakati ¢tyfikrat bez prestavek trat’ vyznacenou
boéjemi. V kazdé jizd€é zvySovali svou rychlost tak, aby doséhli své maximum v posledni jizd¢.
Doba trvani testu, maximalni spotieba kysliku, srde¢ni frekvence a koncentrace laktatu v krvi
dosahly: 7,5 — 9 min., 3,87 (+0, 73) . min™', 187,6 (10, 6) min™' a 11,2 (+2, 3) mmol. I"".
Tyto vysledky ukazuji, ze energeticky vydej pfi padlovani ve vodnim slalomu miize byt
reprodukovén i v laboratornich podminkach pii klikové ergometrii hornich koncetin a
maximalni spotiebu kysliku Ize dosahnout pfi progresivni praci v ¢lunkovém testu na hladké
vodé.

Gonzéles-de-Suso (1999) ve své praci uvadi, ze maximalni hodnota SF pii zavode¢ je velmi
blizkd maximalnim hodnotam zjiSténym pii maximalnim laboratornim ¢i terénnim testu.
Obvykle zavodnici dosahuji asi 98 % své SFmax. Pfi simulovaném zavod¢ na svétovém
poharu v Loferu v roce 1995 byly u Spanélského tymu hodnoty SFmax nizsi nez pti
skute¢ném zavode (95 — 97 % SFmax oproti 97 — 100 % SFmax). Podobné i koncentrace
laktatu v krvi stanovené v 5. minuté zotaveni po simulovaném zavod¢ byly asi o 1 - 2 mmol. I
" nizsi (primeér + smérodatna odchylka pro celé druzstvo byly 6,0 + 1,4 a 7,6 £ 1,0 mmol. l'l).
Simulované zavody mohou patrné podhodnocovat redlny energeticky vydej v zavodé. Obecné
plati, Ze vrcholové koncentrace laktatu kolisaji mezi 4 a 16 mmol. I a v priaiméru hodnoty
dosahuji ptiblizné 8 mmol. I, Je diilezité poukazat také na to, Ze analyza vysledkd, které byly
zjiStény v Penrithu, ukdzala, Ze nejlepsi ¢as v kategorii K1 muzi odpovidal i vy$§im hodnotam

krevniho laktatu.
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K podobnym zavérim jsme dosli i pfi vySetfeni zdvodni zatéze Ctyf reprezentantli na
Mezinarodnim akademickém mistrovstvi CSFR v Praze Troji 1992. SF dosahovala v priméru
94 % maxima, pozat&zové koncentrace laktatu se pohybovaly mezi 10 — 16 mmol. I"'. V 15.

min zotaveni poklesla koncentrace laktatu na uroven 60 % maximalnich hodnot.

CiL
Cilem ¢lanku je ukédzat na individudlni zmény anaerobni zdatnosti v pribéhu piipravného a

zavodniho obdobi ro¢niho tréninkového procesu.

SOUBOR A METODA
Charakter vyzkumu
Jedna se o kasuistickou studii. Vyhodnoceni bylo provedeno na zaklad¢ intraindividuélniho a

interiinvidualniho porovnani vysledki pomoci Wingate testu a vysledkli vybranych zavoda.

Charakteristika souboru
Sledovanou skupinu tvofili 3 kajakati a 4 kajakatky, seniorsti a juniorsti reprezentanti CR.

Primérny vék skupiny byl 24,6 + 4,5 roku (zeny 26,0 + 4,9 rokd, muzi 22,6 + 3,5 rok)

K1 Zeny

I P. rok nar. 1974 (USK - Praha), ¢lenka reprezentacniho druzstva A, 3 x start na OH, vitézka
Svétového poharu (SP) 1997, 2. misto na ME 2000, 1. misto MS 2003 (3 x K17 ), 3. misto na
ME 2004, 3. misto SP 2004

V. §. rok nar.1978 (Dukla Brandys), ¢lenka reprezentacniho druzstva A, resp. B, 1. misto MS
2003 (3 xK17)

M.R. rok nar.1975 (USK - Praha), ¢lenka reprezentaéniho druzstva B, 2. misto Akademické
MS 2000

K.H. rok nar.1985 (USK - Praha), ¢lena reprezenta¢niho druzstva juniorek, 1. misto ME do
23 let 2000

K1 muzi

LP. rok nar. 1978 (USK - Praha), ¢len reprezentacniho druzstva A, 3. misto MS 2002, 4.
misto SP 2004

J.M. rok nar. 1981 (USK - Praha), ¢len reprezentacniho druzstva B, resp. A, 3. misto AMS
2002

A.P. rok nar. 1985 (USK - Praha), ¢len reprezenta¢niho druzstva juniorti
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Popis metody
Pro stanoveni maximalniho mnozstvi ATP vytvafeného anaerobnimi procesy je pouzivan
Wingate test na ruénim klikovém ergometru se zatézi 4 W na kilogram té€lesné hmotnosti u
muzi a 3,3 W u Zen.
K testovani byl vybran ru¢ni klikovy ergometr sestrojeny v biomedicincké laboratoti UK
FTVS typu Rump-Rokos 4.00/. CO1 pfti brzdicim odporu u zen 3,3 (W/kg) a muzt 4.0
(W/kg). Pomoci specializovaného softwaru byl stanoven vykon v jednotlivych otackach a
byly vypocitany zakladni parametry testu, tj. vrcholovy anaerobni vykon (PP), anaerobni
kapacita jako soucin primérného vykonu a ¢asu (AnC), index Gnavy jako pokles vykonu v
testu vyjadfeny v procentech vrcholového vykonu (IU), pomér primérného a vrcholového
vykonu (peak power/ mean power, MP/PP) a v 5. min. zotaveni byla stanovena pozatézova
koncentrace laktatu v krvi. Vlastnimu testu piedchézelo standardni Smin trvajici aerobni
rozcviceni, v testu byl pouZit ,letmy start®, tj. zatizeni bylo aplikovano po cca 3 - 4 s nutnych
k dosazeni pfednastavenych otacek (120 ot/min) a v pritbéhu, zejména ve druhé poloviné
testu, byla uplatiiovana verbalni motivace. Sledovali jsme zmény vykonu v zdvislosti na dobé
trvani prace. Soucasné jsme sledovali maximalni a vrcholovy anaerobni vykon (odpovidajici
zejména alaktacidnim energetickym rezervam, tj. pohotovosti ATP a ACP), dale primérny
vykon a celkovou préci (prace = soucin primérného vykonu a doby trvani) v celém testu
(odpovidajici anaerobni ¢i neoxidativni laktatové kapacité, tj. urovni anaerobni glykolyzy),
déle pak rychlost poklesu vykonu v testu, tzv. ,, index Gnavy “ (v zavéru testu rychlost
obvykle dosahuje jen 50 — 70 % maximalniho vykonu). Méfeni byla provedena v
biomedicincké laboratofi UK FTVS. Terminy vySetieni probihaly ve stejnych fazich ro¢nich
tréninkovych cykll na zacatku piipravného obdobi a v zdvodnim obdobi ro¢niho
tréninkového cyklu v letech 2000 az 2004.
Sledované ukazatele Wingate testu
Pmax maximalni vykon (odpovidajici zejména alaktacidnim energetickym rezervam,
tj. hotovosti ATP a CP)
Pmin minimalni vykon
AnC anaerobni kapacita vyjadiujici celkovou energii uvolnénou $tépenim
pohotovostnich zdrojii (ATP, CP), vyjadiena jako hodnota soucinu priimérného
vykonu a Casu
Pokles pokles vykonu v pribehu testu

Otacky pocet otacek
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INTERPRETACE VYSLEDKU

Vzhledem k malému rozsahu sledovaného souboru a charakteru ptispévku (kasuistika) se
jednalo o porovnani vysledkl na pofadové Skéle. Pro porovnéni jsme tedy pouzili pouze relaci
,,Vetsi (mensi) nez*. Vysledky studie dokumentuji vztahy u vybranych vrcholovych zdvodnikt

ve vodnim slalomu a jejich zobecnéni by bylo ptedcasné.

VYSLEDKY

V tabulkach 1 a 2 jsou uvedeny souhrnné vysledky testovani u kajakarek (1) a kajakari (2)
v opakovanych Wingate testech v pribéhu ptipravnych a zavodnich obdobi sezon 2000 -
2004.

Tabulka 1 Souhrnné vysledky testovani K1 Zeny

1.P. M.R. V.S. K.H.
Zeny 1 2 3 4|1 2 3 4[3 4|2 3 4
Pmax (W/kg) 6917,5/8,1| 8 162|79| 8 |7,8| 8 [7,9(6,9]8,1]|8,5
Pmin (W/kg) 44| 5 15,2|5313,6(3,6(4,1| 4 |5,14,8]4,5|5,1|4,4
AnC (J/kg) 165188198 |1991141|171|173|169[196(190|170(202|195
Pokles vykonu (%) 37 | 33 |36 |34 |41 |54 |49 |48 |37 (39|35|38)|49
Pocet otacek 5056596043 |51 525159 |57]|51]|60]|S58

Legenda: poradové cislo ve druhém radku obou tabulek oznacuje poradi testovani u
Jjednotlivych zavodniku, jejichz inicialy jsou uvedeny v zahlavi tabulek.

1 = podzim 2000

2 =jaro 2001

3 = podzim2003

4. =jaro2004

Tabulka 2 Souhrnné vysledky testovani K1 muzi

LP. A.P. JM.
MuZi 2 3 4|3 4 1 21345
Pmax (W/kg) 1011213 19,7|,10(8,7(9,4| 11|12 9,6
Pmin (W/kg) 5,815,816,2(5,1(5,8({5,7[6,169| 6 |6,1
AnC (J/kg) 235|270(278|221|248|214|230|266|263|240
Pokles vykonu (%) 43 | 52 | 51 | 47 |43 | 3535|3649 |37
Pocet otacek 58167169 |55]60|53|57|66|65]|60
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Zmény ukazatelll anaerobni zdatnosti odpovidaji tréninkovému obdobi ro¢niho tréninkového
cyklu. V ptipravném obdobi byly hodnoty niz§i nez v obdobi hlavnim (zavodnim).

Pti porovnani hodnot vybranych funkénich ukazatel v hlavnich obdobich let 2000 - 2004
jsme zaznamenali jejich opakované navySovani.

K poklesu sledovanych funk¢nich ukazateli doslo pouze na jare 2004 u zédvodniki K. H., V.
S., M. R. v kategorii K1 Zeny a J. M. v kat. K1 muzZi.

Pro srovnani anaerobni kapacity s vykonem ve vodnim slalomu se ukazuje vhodné
porovnavat vysledky testovani s vysledky zdvodii v obdobi, které je terminové blizké

k terminu testovani. V tabulce 3 jsou uvedeny hodnoty Wingate testu naméfené na jaie 2004 a
pribézné poradi v Ceském poharu 2004 po étyfech zavodech. Cesky pohar vodnich slalomait

se pravideln¢ odehrava na pocatku zdvodniho obdobi.

Tabulka 3

K1 zeny K1 muzi
Jaro 2004 L P. M. R. K H V.S LP |JM |AP
Pmax (W/kg) 8 7,8 8,5 7,9 12,5 19,6 10,2
Pokles vykonu (%) 33,8 48,2 48,5 39,4 50,8 36,6 43,2
Pocet otadek 59,5 50,8 58,2 56,9 68,7 59,6 59,6
An. kapacita(J/kg) 198,8 169,3 194,8 189,8 278,0 [240,4 [248,0
CP 2004 prib. potradi 2 7 6 4 2 6 16
DISKUSE

1. Porovnani anaerobni zdatnosti jednotlivych zavodniki v odliSnych obdobich ro¢niho
tréninkového cyklu

Z vysledkli uvedenych v tabulkéch 1 a 2 je patrné, Ze u nejlepsich zavodnika I. P. (K1z), 1. P.
a A. P (K1m) dochézelo opakované ke zvySovani anaerobni zdatnosti v meziro¢nich
tréninkovych cyklech (tabulka 1 a 2) ve vSech sledovanych proménnych.

Pouze ve tfech ptipadech byl zjistén pokles vysledk testovani anaerobni kapacity. Poklesy
namétenych hodnot mohly byt ovlivnény nemoci (K. H.), inavou po navratu z tréninkového
kempu (M. R.), timavou po piedchazejici tréninkové zatézi (V. S.), &i vyraznym snizenim

objemu tréninku (Bily, Bunc & Siiss, 2006).
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Porovnani anaerobni zdatnosti zavodnikii v jednotlivych sezénach

K1 Zeny

1. P. —u sledované zavodnice dochazelo k opakovanému navySovani hodnot funkénich
ukazatelti v hlavnich obdobich. Pmax z 6,9 na 8,0 W/kg

M. R. — doslo k nartistu funkénich hodnot z 6,2 na 8 W/kg a poklesu funkénich ukazatelt
v poslednim obdobi (na 7,8 W/kg). Pokles mohl byt ovlivnén tinavou z tréninkového kempu
(viz vyse). Celkove se také jedna o narast funkénich hodnot za celé sledované obdobi.
Vysledky testovani Pmax u vodnich slalomarek ukazuji na nizs$i hodnoty, nez uvadi
Borkovcova (2004) u rychlostnich kajakarek (8,35 + 0,84 W/kg), coz je dano charakterem
vykonu ve vodnim slalomu v porovnani s vykonem v rychlostni kanoistice a eventualné
rozdilnou hmotnosti zavodnic.

V testovani anaerobni kapacity AnC dosahuji zdvodnice rovnéZ naristu funkénich hodnot
(165 —199 J/kg, resp. 141 — 169 J/kg). Borkovcova (2004) ve své praci konstatuje nartst
v pruméru ze 182,88 + 13,98 na 183,12 £+ 13,79 J/kg.

K1 muzi

1. P. — doslo k opakovanému naristu sledovanych funkénich ukazateltt behem kazdého
hlavniho obdobi. Pmax z 10 na 13 W/kg a AnC z 235 na 278 J/kg

J. M. —nedoslo k opakovanému naristu anaerobni zdatnosti. V hlavnim obdobi 2004 byl
zaznamenan pokles hodnot, které mohly byt ovlivnéné omezenim tréninku z diivodu studia
(8,7-12. W/kg a AnC z 214 na 263 J/kg).

Vysledky testovani rychlostnich kanoisti (Prochazka, 2006) ukazuji mensi narist funkénich
ukazateld v pribchu piipravného obdobi (Pmax z 10, 7+ 1 na 110,8 £1,13 W/kg a AnC z 247
+16,9 na 246 + 25,57 J/kg), ve srovnani s touto studii dosahuji zdvodnici vodniho slalomu
vyssich vysledki jak v Max, tak i v AnC. Tyto vysledky 1ze obtizn€ porovnavat vzhledem

k rozdilnosti vykonu ve vodnim slalomu a rychlostni kanoistice, ale i k faktu, Ze v préci

Prochéazky (2006) byli testovani kanoisté.

2. Porovnani vysledkii méreni s vysledky dosaZenych ve vybranych zavodech

K1 Zeny

1. P. — ze ziskanych hodnot je ziejmé, Ze béhem kazdého méfeni dochazelo k nartstu
vybranych funkénich ukazateli. Nejvétsi nartist anaerobni kapacity byl zjistén za obdobi od
podzimu 2000 a jara 2001, kde byl zaznamenén i nejmensi pokles vykonu (% IU). Nejvice se

projevil narast anaerobni kapacity v sezon¢ 2002, v tomto roce zavodnice ziskala stfibrnou

33



medaili na ME a v celkovém potadi SP se umistila na druhém misté. V roce 2003 se umistila
na 6. misté v celkovém umisténi SP a na 7. misté€ na MS. V sezéné€ 2004 ziskala bronzovou
medaili na ME, umistila se na tfetim misté zebticku SP a zucastnila se Olympijskych her jiz
po tieti v fadé.

M. R. — k nejvétsimu zlepSeni anaerobni zdatnosti doslo b&éhem obdobi podzim / jaro 2002,
kde se zvysily sledované funkéni ukazatele. Zavodnice v sezoéné 2002 ziskala bronzovou
medaili na MR a vybojovala sttibrnou medaili na AMS. Za obdobi podzim 2003/ jaro 2004
doslo k mirnému poklesu u sledovanych funkénich ukazatelt.

K. H. — ze ziskanych hodnot je ziejmé, Ze od podzimu 2001 do podzimu 2003 doslo k
vyraznému nartistu hodnot sledovanych funkénich ukazatelll a zvySena anaerobni zdatnost se
projevila v zavodech béhem sezén 2001/2003, kdy zavodnice potvrzovala svou stabilni formu
a suverenitu v juniorskych domaécich a svétovych zavodech.

V. S. — zavodnice byla pfifazena do souboru na podzimu 2003. V hlavnim obdobi 2004 doslo
k poklesu vybranych ukazateld. Hodnoty mohly byt ovlivnéné zdravotnimi problémy.
Zavodnice v sezoéné 2003 byla reprezentantkou A tymu. V sezoné 2004 se nominovala do
reprezenta¢niho B tymu.

Vysledky této analyzy koresponduji se zavery prace Borkovcové (2004), kterd ukazuje na
tésnou zavislost vykonu v rychlostni kanoistice na vysledcich testovani anaerobni zdatnosti.
K1 muzi

1. P. — ze ziskanych hodnot je ziejmé, Ze v Casovém tseku jaro 2001 do jara 2004 zdvodnik
opakované navySoval anaerobni zdatnost. V sezéné 2002 ziskal bronzovou medaili na MS a
stiibrnou medaili na AMS. V sezoné 2004 se probojoval do reprezentacniho A tymu, odsadil
&tvrté misto v celkovém poifadi SP a zafadil se na druhou piicku potadi CP.

J. M. — zavodnik béhem piipravného obdobi 2000 az hlavniho obdobi 2003 opakované
zvySoval funkéni sledované ukazatele. V sezon€ 2002 vybojoval bronzovou medaili na AMS.
V nasledujicim roce se nominoval do A tymu. Jeho nejlepSim vysledkem bylo tieti misto v
celkovém potadi CP. Od piipravného obdobi 2003 do jara 2004 doglo k poklesu anaerobni
A. P. —juniorsky reprezentant A druzstva CR. Do sledovaného souboru byl pfifazen na
podzim 2003. Béhem piipravného obdobi 2003 a hlavniho obdobi 2004 doslo ke zvySeni

hodnot anaerobni zdatnosti. V sezéné 2003 se umistil na ¢tvrtém misté na MR dorostu.
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Interindividualni porovnani anaerobni zdatnosti zavodnikii s vysledky zavodi

Pro porovnani vysledkt W-testu s vykonnosti zdvodnika nejlépe vypovida pribézné potadi v
CP, resp. vysledky nominaénich zavodd. Zavody jsou potadany v po¢atku zavodniho obdobi
v terminech blizkych uvedenému testovani. Pofadi v nominac¢nich zadvodech se vypocitava z
umisténi ve ¢tyfech zavodech, nejhorsi vysledek se skrtd. Jedna se doméci vrchol sezony,
vysledky zavodii rozhoduji o ucasti na vrcholnych svétovych soutézich.

Ve sledované skupiné se ukazuje, Ze reprezentanti I. P. (K1z) a I. P. (K1) vykazuji vyssi
hodnoty anaerobni zdatnosti na po¢atku sledovaného obdobi (tabulka 3) a potvrzuji, Ze

anaerobni zdatnost je dilezitou komponentou vrcholného vykonu ve vodnim slalomu.

ZAVERY

Ve sledovaném souboru nejlepsi reprezentanti v kategoriich K1 a K1 zeny dosahovali vyssich
hodnot anaerobni zdatnosti.

U nejlepsich zavodniki I. P. (K1z) a I. P. (K1) doslo opakované k néartistu funkénich
ukazateld pfi Wingate testu mezi méfenim v piipravném a zavodnim obdobi ro¢niho
tréninkového cyklu.

Hodnoty ukazateli Wingate testu béhem sezon ve stejné fazi ro¢niho tréninkového cyklu
nartstaly.

Porovnani hodnot funk¢nich ukazatelti s vysledky zdvodniki ukazuji jistou zévislost mezi
vysledky Wingate testu a vykonnosti zdvodnikd a naznacuji dominantni postaveni rovné
anaerobni kapacity pro vykon ve vodnim slalomu.

Vysoké hodnoty funk¢nich ukazateli pfi Wingate testu naznacuji, Ze jsou nezbytnou, nikoli
vsak postacujici podminkou vrcholného vykonu.

Vysledky naSeho Setieni naznacuji, Ze Wingate test by se mohl stat vyznamnym zdrojem
informaci pro hodnoceni dispozic, ukazatelem pfedpokladii vykonnosti jednotlivych

zavodnikl ve vodnim slalomu a umoznuje kontrolu fizeni tréninkového procesu.
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ABSTRACT

White-water canoeists use anaerobic processes to restore energy in muscles during high
intensity loads. To measure the maximal amount of ATP created by anaerobic processes the
Wingate test on "hand push up" ergometer is used with the load 4W/kg of the body weight for
men and 3,5W/kg for women. Test results reveal functional capacity of competitors, suggest a
certain dependance between Wingate test results and competitors' performance and show the

dominant position of the anaerobic capacity level for performance in white-water slalom.

Key words: Wingate test, white-water slalom, anaerobic capacity
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5.2 Evaluation of specific speed and endurance preconditions of white-

water canoeists

SUSS, V., BiLY, M., BUNC, V. Evaluation of specific speed and endurance
preconditions of white-water canoeists. International Journal of Fitness, 2008, vol. 4, no.

1, pp. 15-25. ISSN 0973-2152

ABSTRACT

Evaluation of preconditions for sport performance is the basic premise of successful training
process. One of the possibilities is the evaluation on the basis of muscle biopsy that is
measuring morphological structure of decisive muscle groups. However, using invasive
methods for these purposes is very limited today.

It is possible to gain information about speed power and endurance abilities out of evaluation
of changes in movement speed in relation to undertaken distance. Indicator of these
preconditions is regression - changes in speed in relation to changing distance. At white-water
canoeists the inclination of this regression in real conditions (coefficient a at linear regression
- speed = a . log (distance in m) + b) enables difference in preconditions for speed and
endurance load. Longitudinal changes of both coefficients (a and b) reflect changes in
individual training level and reflect qualitative and quantitative content of training load. These
changes were evaluated at the group of 3 male kayakers and 4 female kayakers of elite
performance during the training year. Found changes in the inclination of the above stated
relations (values of coefficients @) reflect qualitative changes in the undertaken training load,
mainly then rate of speed and speed-power load.

To sum up, we can state that through the dependence of movement speed on the undertaken

distance we can evaluate fitness preconditions of white-water canoeists in real conditions.

Key words: terrain testing, preconditions for speed and endurance load, training management

INTRODUCTION

Sport performance is the result of realization of individual preconditions in competitive
conditions. It is necessary to mention that the decisive preconditions have probability relation
to performance and are mainly genetically determined. Generally it is valid that genetic

determination is more significant at performance of speed or power character (Astrand &

Rodahl, 1986; Bunc, 1989).
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White-water slalom is possible to characterize as a discipline conducted on white water. It is
mainly done in natural environment which is variable not only as the outer framework of
movement activity but mainly from the point of view of conditions, which decide about
choosing adequate movement answers (Kratochvil & Bily 1997). All movements needed to
manage the slalom course create a very complex muscle system. Athletes solve the motor
tasks through a range of dynamic stereotypes of a high plasticity (Rohan, 1991).

Sport performance in white-water slalom is influenced by many factors which more or less
influence the whole result. One of the factors is the actual functional preparation of a
competitor. From the physiological point of view it is a physical activity in which competitors
have to outstand in their power, speed and endurance. It is possible to characterize them by
the high development of the cardio-respiratory system, high capability to transfer and use
oxygen and creation of energy through anaerobic metabolism (Gonzales-de-Suso, D" Angelo,
Prono, 1999).

Today white-water slalom is more an anaerobic discipline. The core of slalom lies in
continuous explosions of explosive power, at start and stops, in canoe acceleration, which are
all anaerobic actions. Upper body muscles — especially arm muscles and chest muscles have
higher number of fast (action) fibres, which are sensitive for anaerobic training (Endicott,
1980).

At last, kayaking can be characterized as a dynamic muscle activity consisting out of cyclic
and acyclic parts of different time length. Kayaker’s activity mainly consists out of
movements, which should move the kayak forward, and movements which steer the kayak.
The higher is the percentage of forward movements on contrary to steering, the higher is the
efficiency of paddling. All movements necessary to manage the slalom course create a very
complex muscle system. Athletes solve the motor tasks through a range of dynamic
stereotypes of a high plasticity. It is done mainly through muscles of trunk and arms. Lower
limb muscles have a more passive task. They fix kayaker in the canoe, help when steering the
canoe and tilts of the canoe.

Out of psychological requirements sensory-motor abilities are very important. Performance is
influenced by fast movement reactions, quick situation solving. Very important is the specific
courage with the higher willingness to risk and high resistance against emotional stress (Bily,
2002).

Essential attention in white-water slalom is mainly put on the development of technique.
Functionally it is possible to characterize these activities as activities where the decisive role

play power, speed and specific endurance. It is possible to characterize them by high
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development of cardio-respiratory system, high capability to transfer and use oxygen and
creation of energy through anaerobic metabolism (Gonzéles-de-Suso, D" Angelo, Prono 1999).
Own cardio-respiratory abilities influence success in competition only partially, they are
decisive for the long-term effective training.

When evaluating preconditions for giving sport-competition performance it is decisive how
they are evaluated in conditions close or even same with the competitive performance. That
means if they are evaluated in model conditions which are often very different from
competitive conditions (Bunc, 1989; Siiss, 2006). In the first case, we speak about special or
also specific preconditions, in the second case about non-specific ones.

It appears that specific preconditions are significantly sensitive to the used training on the one
hand, and on the other their relation to competitive performance is closer than in case of non-
specific evaluation (Bunc, Bily, Kratochvil, 1999).

Evaluation of specific preconditions is the basic information out of which individual training
should come up (Bunc et al, 1992). Significant role plays their evaluation when choosing
sport talents and in managing sport training. It is true that possibilities for improving basic
preconditions for sport performance are limited and therefore it is necessary to seek
individuals whose “natural” independent entrance level in training is sufficiently high
(Astrand & Rodahl, 1986; Bunc, 1989).

Another fact which is necessary to respect is that the evaluation should be available and if
possible non-invasive. It should not put too much emphasis on equipment which is usually
connected with the big produce price and also with the attempt to lower requirements for
assisting staff needed for own testing.

Decisive fitness preconditions for giving sport performance are speed and strength abilities on
one side and endurance abilities on the other. Their most objective assessment is possible on
the basis of muscle biopsy; that means setting morphological structure of decisive muscle
groups, which significantly ensure the motor performance as shows the older research (e.g.
Astrand & Rodahl, 1986; Bergstrom, 1962; Brooke & Kaiser, 1970; Bunc, 1989). These
methods are now available very rarely at healthy people, have many technical problems hard
to overcome, and what is the most essential, only the level of basic preconditions is assessed
and not their realization (Astrand & Rodahl, 1986; Costill et al, 1976).

Basically, bioptic methods are able to determine preconditions for giving sport performance
and are able to distinguish between long-distance endurance runner and sprinter. Problems
start when distinguishing loads of 2 to 5 minutes and when finding difference inside

homogenous groups of athletes. Using invasive methods for testing purposes in training is,

40



however, very limited. Therefore, the effort was and is to make up the way of assessment of
basic specific preconditions for the sport performance with using simple motor tests, done in
conditions close to competitive performance.

One of the possible ways which solves the above stated problem is evaluating changes in
movement speed on lowering distances (Bily, Bunc & Kratochvil, 1999). The basic idea
comes from the Hill principle (Hill & Lupton, 1923) of the dependence of muscle contraction
speed on load amount. Rumbal & Coleman (1970) were the first who proved on a small
number of cases the steepness-size of the coefficient a dependence of movement speed on the
undertaken distance (in semi logarithmic coordinates — distance is calculated into the
logarithm and speed is a common logarithm — linear at an individual) is lower, the higher are
endurance preconditions of an individual; that is speed is lowering less than at individual with
lower endurance preconditions. Authors are mentioning the possibility to use this system to
distinguish runners according to values of coefficient a of this linear dependence. Frederick
(1977) divides runners into 3 groups on the basis of coefficient a size — medium-distance
runners, 5 and 10 km runners, marathoners.

In older works this system was used when choosing talents for medium-distance runs and
long-distance runs (Bunc & Moravec, 1981; Bunc et al, 1992). Significance of this principle
at white-water canoeists confirms the study by Bily, Bunc & Kratochvil (1999) who proved
this dependence at the sample of 30 senior and junior athletes during the years 1992 —98.

The aim of the study was to prove dependence of movement speed on the undertaken distance
at white-water canoeists for the need of training evaluation and sport training direction at elite

white-water canoeists.

SAMPLE AND METHOD

Sample characteristics

Testing was done in years 2003 — 2004 at the best Czech senior and junior canoeists, members
of representative groups and Olympic team. The observed group was created by 3 male
kayakers and 4 female kayakers, senior and junior members of the Czech national team.

The average age of the group was 24, 6 £ 4, 5 years (women 26, 0 4, 9, men 22, 6 + 3, 5
years).

All observed competitors trained in average 6 times at least for 6 years.
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Method
Linear regression of results in individual tests was used for intra-individual and inter-
individual evaluation. The result of linear regression in semi logarithmic coordinates system is
a line, which is characterized by the equation:

y=a.z+b

z=logrx

where y is the average speed of the canoe movement on a given distance (m.s), x is the
undertaken distance (m) and a and b are coefficients, which characterize the individual.
Coefficient a is the direction (directives) of the regression line of the observed dependence (a
=tg a, where a is the angle, which regression line forms an angle with the axis x; a «0.90°).
In the figure there are logarithms of the undertaken distance on the axis x and on the axis y
there are average speeds of the canoe movement (see fig. 1).
Absolute member in the line b equation is characterized by the point of intersection of the
regression line with the axis y and corresponds to the speed by zero distance of the route. The
relative speed on a slalom canoe is given by the length of the section on the axis y.
Speed and endurance abilities are tested during the straight movement on flat water on a
slalom canoe. Distances were chosen in a way so they showed required areas of observed
preconditions and the zone of the highest movement speed on the one side and endurance load
on the other side. On the basis of training load analysis used in white-water training there
were determined two sections of 40 and 80 metres for evaluation of preconditions for speed
load. Endurance preconditions were then evaluated on the track of 200 and 600 metres long.
Time sections were measured by hand, that is accurate to two tenths of a second.
We will define selected training indicators for acquiring relationships between results and the
training load:
Training on water
Sections up to 20*
Indicators present the volume of load during training of specific speed skills on flat water and
white water in gates and out of gates in different modifications.
Interval training is usually done in two basic modifications. On the place, when one series (2
to 6 repetitions) is sailed in one section, or in divided sections, when the whole route is
divided into individual sections (from 4 to 8). The time of load is from 5* up to maximum
20%, the time of relaxation is from 60 to 150%. Relaxation between series is usually from 3’

(during training in sections) till 12"(when training in divided sections).
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Remark:

During measuring speed in training in the year 1992 the training load induced the heart rate
response up to the level of the anaerobic threshold and concentration of lactate of about

4 — 5 mmol.1"". Lower values of heart rate can correspond with the demandingness of chosen

sections of load.

Sections 20* — 40
There are indicators of interval training of speed endurance development.
Training is usually conducted similarly as when developing speed, often methods of divided

sections are used. The interval of relaxation between loads is more manipulated.

Sections 40* — 120*

Indicator of training loads for the development of specific endurance in lactate non-oxidative
zone, which are done on flat and white-water mainly in gates.

It is interval training with the help of divided sections, when the whole route is divided into
thirds and up to halves and the competitor overcomes the chosen section in the over-
competitive speed. The time of relaxation between loads is between 40s and 150s, interval of
relaxation between series is usually 10 minutes.

Furthermore, there are recorded data from training loads done in the mixed zone, often
presented by training of whole routes (the number of repetitions ranged often from 4 to 8, the

length of relaxation is between 8 to 15 minutes).

Sections over 120%
The indicator is representing the development of specific endurance mainly in oxidative zone.

Mainly it is done on flat water in gates and during the straight sail.

Technique

The time devoted to learning and development of motor skills mainly in gates of white-water
slalom is introduced. Considering the characteristics of white-water slalom all zones
participate on the energetic covering during the load in technical preparation. The trainer

manipulates with load zones by choosing gate combinations.
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Toning up
The training indicator represents the load of common strength preparation. The whole time of

toning up serves as the indicator.

Other

Here belong data from other activities (running, swimming, ball games, skiing, etc.).

Expert evaluation

As specific fitness preconditions create only part of the own sport performance on water
(49%) (Bily 2002), we evaluated actual sport performance and its relationship to the
characteristics of training load with the use of expert survey of three independent trainers who

did the agreement test before their evaluation.

RESULTS AND DISCUSSION

Figures 1 and 2 show differences in specific training load in seasons 2003 and 2004. The
preparatory period I started at the end of October 2002 and was focussed on the development
of specific endurance skills with the respect to the World Championship in Augsburg at the
end of July 2003 and Olympic Games in Athens in 2004. Six week transition period 2003
started in the half August after the last World Cup. The preparatory period I of the season
2003-2004 is characterized by the greater volume of speed and speed-endurance loads, which

probably influenced the values of coefficients a and b (see fig. 1).
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Fig. 1 The course of selected training variables in season 2002-03
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Fig. 2 The course of selected training variables in season 2003-04
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Individual changes of the value of coefficient @ in the course of several years observation are
in agreement with independent expert evaluation of actual preconditions for giving sport
performance — training level of the evaluated athlete.

Results of repeated measurements at one competitor in years 2003-2004 are stated in figure 3.

It shows the values of coefficients at the beginning of the preparatory period which is
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characterized by higher volumes of technical preparation and endurance character of load.
Inclination of lines (coefficient a) from March 2003, April 2004 respectively, reflects changes
in character, volume and intensity of training loads (structure of training load) at the turn of
preparatory and competitive period. In the first part of preparatory period I (October,
November) is the training of white-water canoeists focused on specific areas, especially on
improving aerobic endurance and technique.

The main task of the preparatory period II (January — March) is to transfer high common level
of training into special training level. The number of two-phase training on water is
increasing, volume of developing common and specific aerobic and lactate endurance is
increasing. Towards to the pre-competition period (March/April) the rate of interval trainings
is significantly increasing with the aim to develop power and speed abilities, load with the
need to cover energy from lactate and a-lactate zone is increasing. The number of model
trainings of the competitive performance is rising (fig. 2).

The shift of a line (coefficient b) from April 2004 (fig. 3) towards up indicates the higher
quality of training level of the tested competitor to the Olympic Games 2004.

Fig. 3 Results of the repeated testing of the competitor IP
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The figure 4 and table 1 show dependence of movement speed on the undertaken distance at
four competitors of a different performance and degree of training during evaluation at the
beginning on the preparation period in the year 2003. The competitor I.P., who is today our
best kayaker and belongs to the best kayakers in the wider world top, has reached the highest

values of coefficient a (fig. 4). In table 1 we further show the relationship between steepness
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of a line (coefficient a) and competitors’ performance, which was determined on the basis of

an expert survey. It has been shown that the higher coefficient in absolute value reached

competitors of a higher performance.

Table 1 Comparison of coefficients a, b, in relation to competitors’ performance

Competiror | rank | a b

A.P. 4. 1-0,80054,7313
JM. 2. |-1,16795,6698
L.P. 1. |-1,3805|6,1886
P.B. 3. |-1,3214|5,9883

Fig. 4 Results of testing of the group K1 men
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The figure 5 shows the same relationships of the women group.

The values of coefficient a at observed competitors confirm “different” types of competitors,

mainly from the point of view of preconditions for speed and endurance work. According to

the expert evaluation by trainers responsible for training of the above stated competitors,

changes of the coefficient a and position of lines correspond to reality (fig. 5).
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Fig. 5 Results of testing of the group K1 women
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Relative stability of coefficient a size of the dependence of movement speed on the
undertaken distance confirms the idea that its size is mainly determined genetically, at
individuals with stable technique of canoeing. Changes in coefficient a size, of course, reflect
also the course of training load in individual phases of training cycles.

As aresult of the undertaken training load we also find a significant shift of the whole line
(higher value of coefficient b) towards the higher intensity of load — values which reflect
higher training level (fig. 3).

Out of the decisive physiological causes which influence the coefficient a size we can include
the following: actual level of maximal oxygen consumption, muscle morphology (number of
fast and slow fibres), integration of partial motor units into muscle contraction when doing
motor tasks, metabolic potential, availability of substrates, hormonal regulations and
utilization of aerobic and anaerobic energetic sources (Astrand & Rodahl 1986; Bunc et al,
1992; Costill et al, 1976; Frederick, 1977).

The actual performance is the result of the above and other variables, which we are not able to
define all exactly (e.g. psychological and social variables, etc.).

It has been confirmed that coefficient a differentiates between white-water canoeists and that
its size demonstrably changes in relation to applied training (Bunc & Bily, 1998).

The basic variable which has been evaluated was the tilt of this dependence, the coefficient a

size. During own evaluation of fitness preconditions of canoeists on the basis of coefficient a
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size of the dependence of movement speed on the undertaken distance it is necessary to
consider that it is a mathematical model which has certain limitations:

- model with stated preciseness evaluates predispositions only in the zone of measured
movement speeds and related distances,

- success of evaluation depends on motivation of individuals, as with all tests which require
maximal or constant effort on all measured sections,

- when testing it is necessary to count with improving technique during the time, especially at
young competitors,

- climatic and “water” conditions can significantly influence testing and it is necessary to do
the measuring under constant conditions.

In spite of the above stated limitations it shows that evaluation of the dependence of
movement speed on the undertaken distance can mean significant additional information

which will contribute to making the sport training more qualitative and individually focussed.

CONCLUSIONS
Due to the sample size it is necessary to state that it is a case study.
During the result evaluation we have considered the observed individuals intra-individually
and inter-individually, using the results of testing movement speed for different distances.
e Values of coefficient a at observed competitors confirm “different” types of
competitors
e The inclination of lines (coefficient a) reflect changes in character, volume and
intensity of training load (structure of training load).
o A significant shift of the whole line (a greater value of coefficient b) is the result of

qualitative and quantitative changes of the undertaken training load.
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5.3 Selected somatic factors of white water canoeists

BILY, M., SUSS, V., BUCHTEL, M. Selected somatic factors of white water canoeists

Journal of outdoor activities — prijato do tisku.

ABSTRACT

The study focuses on selected somatic indicators of the top Czech and world athletes in white
water slalom. Mainly we have focused on measuring basic anthropometric data such as
weight, height, arm span and Quetelet — Bouchard index. The aim of this study was to find
out selected somatic factors of recent white water canoeists and compare them with previous
measurements.

The study relies on results of 2 round of measurements, first was conducted in 2004 and the
second one in 2010. The observed sample 1 consisted of 26 athletes from the Czech Republic.
The observed sample 2 consisted of 84 athletes who took part in the 1 World Cup in white
water canoeing, organized from18™ to 20" June 2010, in Prague Troja.

For the evaluation of somatic factors we used standardized methods for basic description of
body composition and proportionality evaluation, and which form the basis for study of
morphological — functional relationships (Riegrova, Pfidalova & Ulrychova, 2006). We used
descriptive statistical methods for basic characteristics and the ANOVA method for
comparison of the significance.

The qualitative analysis of the movement and our results indicate that for more perfect and
efficient realization of motor skills the higher value of arm span is an advantage. It is the

significant condition for single canoeist to achieve the top performance.

Key words: white water slalom, somatic factors, arm span

INTRODUCTION

The sport performance is a phenomenon, which is explained and analysed by many authors.
The rather expected consensus says that it is a multifactor phenomenon, which is determined
by its course and result (Matvejev, 1982; Martens, 1997; Pavlik, 1999; Dovalil et al, 2002;
Siiss, 2006; etc.). For example, Dovalil et al. (2002) states that every sport performance is the
complete system of elements with certain structure, that means with regular structuring and
network connection of mutual relationships. In the context of sport performance structure we

understand relatively independent parts of sport performance — factors (coming from somatic,
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conditional, technical, tactical and mental bases of performance) as components or
determinants of performance. If we understand a man as a biological auto-regulation system,
this system is able to compensate certain insufficiencies in some factors by other factors of
higher levels (Siiss, 2006). The essential insufficiency in some dominant factors almost fails
to reach high level of performance in the chosen sport (Pavlik, 1999).

The performance structure of white water slalom is based on using cyclic and acyclic skills.
Those are carried through arm movements with accompanying trunk work and work of the
whole upper part of the body to generate the necessary boat speed for going through
individual gates, navigating the boat in and outside gates. Lower limbs are lent against the
canoe and serve as a support for stabilizing canoe during its different leans and turning (Bily,
2004). Somatic factors are dominant in many sports, e.g. body height in sport games like
basketball, volleyball, or on the other hand body weight in jockeys or a steersman in rowing.
Somatic characteristics of competitors in white water slalom tried to explain several authors in
the past.

First, who brings facts about somatic factors of elite canoeist, are Sidney and Shephard
(1973). They describe in their study selected physiological and somatic indicators of 13
competitors in white water slalom. In the Czech Republic Kadarka (1977) was first to deal
with sportsmen typology in detail. He measured 23 top competitors (9 kayakers, 8 single
canoeists and 6 double canoeists). Besides the somatotype he also measured values of arm
span length.

Sklad et al (1994) researched somatic characteristics of elite rowers and kayakers, which
could be useful when setting selected criteria for these sports. He included into his sample
competitors in K1 category. He used the measured anthropometric values to count body
composition factors: height, height in sitting, arm span, limb length (length factor), shoulder
width, pelvis width, chest (factor of skeleton width), width of wrist, elbow, knee, ankle (factor
of skeleton robustness), perimeter of arm, forearm, thigh, calf (factor of muscles).

The aim of the Ridge, Broad, Kerr, & Ackland (2007) study was to analyze morphological
characteristics of Olympic kayakers and canoeists in white water slalom to determine whether
they have unique bodily or structural characteristics, which give them advantage in their sport.
The sample consisted of 31 men and 12 women. They have measured 36 anthropometric
values which have been compared with unsporting population and competitors in speed

canoeing.
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This study focuses on selected somatic parameters of top world and Czech competitors in
white water slalom. We have focused mainly on finding basic anthropometric data, such as

weight, height and arm span.

Aim
The aim of this study was to find out selected somatic factors of recent competitors in white

water slalom and compare them with results of previous measurements.

METHODOLOGY

Observed sample

The study relies on results of 2 measurements, first was realized in 2004 and second in 2010.
The observed sample 1 consisted of 26 competitors from the Czech Republic, who took part
in the Czech Cup in 2004 and in ranking placed in the first ten in their category.
Characteristics of the observed sample are stated in Table 1. All took part voluntarily in the

research and agreed with anonymous publication of research results.

Table 1 Age characteristics of the sample CZ 2004

Category |No |age average | SD

KIM 9(19-30 24,44 13,91
KIW 7118-29 | 25,433,77
CIM 6(20-30 26,3313,39
C2M 4125-30 27,002,45

together 2618 - 30 25,54 13,50

Key: KIM category kayak individuals - men, KIW category kayak individuals — women, CIM

category canoe individuals — men, C2M category canoe pairs — men, SD standard deviation

Observed sample 2 consisted of 84 competitors who took part in the first World Cup in white
water slalom from 18" to 20" June 2010 in Prague Troja. All observed persons took part in
the research voluntarily and agreed with anonymous publication of results. In K1 men
category (K1M) were 29 competitors, in C1 men category (C1M) 17 competitors, in K1
women (K1W) 23 competitors and in C2 men (C2M) 15 competitors. The age characteristics

of the sample are stated in Table 2.

54



Table 2 Age characteristics of the sample

Category [No |age average | SD

KIM 29117 -34 24,6 4,8
KIW 23|17-42 25| 6,7
CIM 17117 -36 25,2 5,2
C2M 15117 -30 23,1 44

together 84117-42 24.5|1 5,3

Key: KIM category kayak individuals — men, KIW category kayak individuals — women, CIM
category canoe individuals — men, C2M category canoe pairs— men, SD standard deviation

Placement of competitors in individual categories in the ICF ranking is stated in Table 3.

Table 3 Placement of competitors according to the ICF ranking
1- [11-]21- |31- |41- |51- |61- |71- |81-|91- [101- |I111- |141- |150-
10|20 (30 (40 |50 |60 |70 {80 |90 (100 |110 |120 |150 {200

KIM n 3 20 20 2 3 20 20 4] 1 1 1 2] 2 3
KIW n 3 2] 2 1 1 4, 5 20 1 2

CIM n 5 3 3 2 1 1 3

C2M n 2 1 20 2| 4] 2| 2

Key: KIM category kayak individuals — men, KIW category kayak individuals — women, C1M
category canoe individuals — men, C2M category canoe pairs — men, Ranking 6/10 — world

ranking (June 2010).

Used methods

We have used standardized method for evaluating somatic factors, which enable basic
description of body structure, evaluation of proportionality and they are the basis for studying
morphological-functional relationships (Riegrové, Piidalovd & Ulrychova, 2006).

Body height — vertical distance of the highest point on the head vertex and the ground.
Measured in the prescribed stand at the wall, with the accuracy of 0,5 cm.

Body weigh— for measuring the weigh we have used the In-body device, with the accuracy of
0,1 kg

55



Arm span — distance of distal ends of middle fingers on the right and left hand when arms are
stretched sideways. Measured when sitting back to the wall, a finger of one hand was
toughing the wall, the other hand was placed to the measure. The accuracy was 0,5 cm.
Index of relative values — proportion of arm span to the whole body height.

Quetelet — Bouchard index rate of body weigh to body height (weigh/height*10)

Data analysis
We have used descriptive statistical methods for the basic characterization. The comparison of

significance was measured by ANOVA method.

Results

The observed values for members of the Czech national team in 2004 are shown in Tables 4
and 5. To compare, Table 4 shows results of all competitors in K1 category women.
Competitors are ranked according to their performance and results in Czech Cup.

In the category K1 women the average height is about 162 cm + 6,4 cm. The average weight is
56,9 kg +4,6 kg and fat 9,66 % =+ 2,96 %. Relative values of arms to height are insignificant

and obviously do not immediately influence the top performance.

Table 4 Results of the category K1 women

K1W W |fat H A AH QBI
[kd] [%] [em] |[em] |[%] [kg/m]
545 | 53 164 | 163 |99,39 | 3,32
63,2 | 13,3 | 161,5| 160 | 99,07 | 3,91
57,8 | 6,3 165 | 167 | 101,2| 3,5
56,4 | 10,5 | 166 | 168 |101,2| 34
61,8 | 10,2 | 170 |168,5| 99,12 | 3,64
55,4 | 12,5 | 158 | 162 |102,5| 3,51
49,5 | 9,55 | 149,5| 150 | 100,3 | 3,31
average | 56,9 | 9,66 | 162 |162,6 | 100,4 | 3,51
SD 46 | 2,96 | 6,7 6,4 | 1,21 | 0,21
Key: H — height, A — arm span, W — weigh, QBI - Quetelet — Bouchard index, SD — standard

N Q| Y AN W N~

deviation
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In the other categories table 5 shows the average results. In kayakers the average height was
180 cm + 5,6 cm, average weigh 74,8 kg + 4,7 kg, QB index 4,2 + 0,19.

The average height of C1 competitors was 182 cm, weight of 79 kg, QB index 4,23 £ 0,36.
Significantly high values of arm span length, their relative values indicate an important
condition in comparison with the other categories (Figure 1), for achieving top performance in

this category. There are lower values of body height and weight for C2 canoeists.

Table 5 Average results of the anthropometric measurement from the year 2004
Arm
Category | Height| SD | span | SD | A/H | SD |weigh| SD QBI SD

[em] | [em] | [em] | [em] | [%] | [%] | [ke] | [ke] |[kg/m][kg/m]
KIM 179.9 | 56 |[1832] 7,0 |101,8| 1.4 | 748 | 47 | 42 | 0.2

K1wW 162,0 | 6,7 |162,6| 6,4 |1004| 1,2 | 56,9 | 4,6 3,5 0,2

CIM 182,3 | 2,1 |[190,0| 3,1 |1046| 1,5 | 76,6 | 6,7 4,2 0,4
c2M 171,3 | 4,7 | 1758 | 84 |102,6 | 2,7 | 71,5 | 6,5 4,2 0,3
Key: H — height, A — arm span, W — weigh, QBI - Quetelet — Bouchard index, SD — standard

deviation

Figure 1 Relative values of arm span in 2004
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Results 2010
During the first race of the World Cup in white water slalom, 18" to 20" June in Prague Troja
we have conducted repeated measurements and the summarized the results in the table 6. In

the same way, similarly to the previous measurements, results do not show significant
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difference between individual categories, with the exception of categories K1 women and K1

men. A survey of ANOVA results shows the Table 7.

Table 6 Summarizing results of the anthropometric measurement in the year 2010

Arm
Category | height| SD | span | SD | A/H | SD |weigh| SD QBI SD
[em] |[em] |[em] |[em] |[%] |[%] |[kg] |[kg] |[kg/m]|[kg/m]
KM 176,8 6| 182 6,8| 103,0 2,11 74,0 6,7 4,18 0,3
K1W 166,1 5,7| 168,6 5,4| 101,6 2,4 59,5 49 3,28 1,04
CIM 181,6 6,3| 188 7,9| 103,6 2,6 774 73| 4,26 0,34
C2M 175,7 43| 181,6 4,41 1034 2,31 74,1 6,4 422 0,32
Table 7 ANOVA results
K1W K1M C1iM C2M men
K1W - 4,94~ 5,92* 5,08* 8,32
K1M - - 0,66 0,7 -
C1M - - - 0,03 -
c2M - - - - -
men - - - - -
Key *statistically significant results on the a = 0,005 level
Figure 2 shows results comparing arm span in relative values.
Figure 2 Results comparing the arm span
[Ye]
1050
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103.0
102.0
101,0
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K1 KIM  Category C1M C2ZM
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Figure 3 shows summarizing results QBI.

Figure 3 Summarizing results QBI
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DISCUSSION

The arms span value, or its relative value to body height, do not belong amongst the
commonly observed anthropometric values in the general anthropology. Nevertheless, sport
practice in some disciplines requires this value to be observed and taken into account.

For example Stépni¢ka (1971) conducted an extensive measurement of top sportsmen (n =
523) in 12 sport disciplines and compared the values with the sample of university students (n
=302).

In sport gymnastics arm span was observed by Pavlik (1999). He observed top gymnasts
(n=58) and students of the Pedagogical Faculty in Brno (n=83). Relative value of arm span to
body height of gymnasts (n=58) was 103,14 and in non-sporting population (n=83) 101,2.
Kadaiika (1977) published measured somatometric values of white water canoeists in the
Czech Republic. He submits the absolute value 185,7 and relative 102,7 in men (n=15,n=15
in categories C1M, C2M, K1M). Furthermore, he states that white water canoeists reached
higher values than sport game players with the exception to handball players. When
comparing results between categories he found that the C1 canoeists exhibited the highest
values. Kadanka suggests that this fact “will probably be important determinant of the quality
of performance”.

Sklad (1994) measured arm span of 10 Polish white water slalom kayakers and obtained a

value of 184,29 + 7,54, which corresponds to the relative value 103,36.
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Ridge (2007) measured on a female sample (n = 12) 167,6 + 4,8 and 182,9 + 7,3 for men (n =
31) in absolute values, 100,0 and 103,33 in relative values respectively. For kayakers (n = 12)
he measured 181,5 £+ 6,3 (102,54) and for canoeists (n = 19)183,8 + 7,9 (103,84). Results of
all measurements correspond to our results from the years 2004 and 2010 in all categories.
The difference between individual categories (ANOVA table) shows significant differences
between K1 women category (K1W) and men categories (K1M, C1M, C2M). Differences in
men categories are not statistically significant but canoeist (C1M and C2M) reach in all

measurements slightly higher values (our study and the above referred studies).

Ulbrichova (1987 in Rigerova 2006) states the value of Quetelet — Bouchard index (QBI) in
speed kayakers 3,8, which is significantly lower value than values measured in our sample.
On the basis of Kadanka, Sklad and Ridge results we have counted QBI in these observed
samples. Results are showed in Table 8. All these results are in agreement with our

measurements in 2004 and 2010 (Figure 3).

Table 8 Counted QBI values in the referred samples

Ridge (2007) height weigh QBI

K1W 167,6 59 3,52
Men 177 72,5 4,10
K1M 177 71,7 4,05
CM 177 731 4,13
Sklad (1994)

K1M 178,3 73,75 4,14
Kadarika (1977)

K1M 177,4 72,3 4,08
C1M 182,7 80 4,38
Cc2M 175,6 74,9 4,27
Men 178,8 75,7 4,23
Conclusions

The time from the beginning of training up until achievement of the top performance is a
long-term process which length depends on the sport discipline. Therefore, the observed
sample for various sports is intentionally conducted across different age groups. When

selecting the individuals into the sample the expectations about their future performance are
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taken into account. The somatic criteria have to be judged in the context with functional,
psychological, and other criteria (Riegrové, Pfidalova and Ulrychova, 2006).

In white water slalom we observe in sportsmen the growth of muscles on trunk and upper
limbs. The prevailing somatotype is ectomorphic mesomorph with a significant mesomorphic
component. Mesomorphic component is usually more significant in canoeists. For easier
control and better balance of a canoe the lower weight of lower limbs is advantageous.

The values of arm span do not show significant differences in men categories, however, the
analysis of movement and results of our and other referenced studies indicate that higher
values of arm span are advantageous for better and more efficient use of motor skills. The
arm span also seems to be a significant condition for single canoeist to achieve the top

performance.

The paper was supported by the research aim of Charles University, Faculty of Physical
Education and Sport “Active lifestyle in the bio-social context” number MSM 0021620864.
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Vybrané somatické faktory zavodnika ve vodnim slalomu

Abstrakt

V této studii jsme se zamé&fili na vybrané somatické parametry vrcholovych ¢eskych a
svétovych zavodniki. Zaméfili jsme se zejména na zjisténi zakladnich antropometrickych
udajti jako je hmotnost, vyska postavy, rozpéti pazi a Quetelet — Bouchard indexu. Cilem této
studie bylo zjistit vybrané somatické faktory soucasnych zdvodnikli ve vodnim slalomu a
porovnat je s vysledky star§ich méteni.

Studie se opira o vysledky dvou méfeni, prvni probéhlo v roce 2004 a druhé v roce 2010.
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Sledovany soubor 1 tvofilo celkem 26 zdvodnikii z Ceské republiky. Sledovany soubor 2
tvotilo 84 zavodnik, kteti se zicastnili 1. zavodu Svétového poharu ve vodnim slalomu 18. —
20 ¢ervna 2010 v Praze Troji.

Pro hodnoceni somatickych faktorti jsme vyuzili standardizované metody, které umoziuji
zakladni popis télesné stavby, zhodnoceni proporcionality a jsou zékladem pro studium
morfologicko — funkénich vztahti (Riegrova, Ptidalova & Ulrychova, 2006). Pro zakladni
charakteristiku byly pouzity deskriptivni statistické metody a porovnani vyznamnosti jsme
pouzili metodu ANOVA.

Z kvalitativni analyzy pohybu vyplyva a naSe vysledky to naznacuji, Ze pro dokonalejsi a
efektivnéjsi zvladnuti pohybovych dovednosti je vyhodné&jsi vyssi hodnota rozpéti pazi, ktera

je pro singlkanoisty patrné 1 vyznamnou podminkou pro podani vrcholného vykonu.

Klic¢ova slova: vodni slalom, somatické faktory, rozpéti pazi
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5.4 Effect of paddle grip on segmental fluid distribution in elite slalom
paddlers

BILY, M., BALAS, J., ANDREW, J.M., DARRYL J.C., COUFALOVA, K., SUSS, V.
Effect of paddle grip on segmental fluid distribution in elite slalom paddlers. European

Journal of Sport Science. (v tisku). Impact Factor (2010): 0.890

ABSTRACT

Issues of high levels of muscular asymmetry have been associated with injury risk, and
therefore have potential implications for decremental performance at the elite sport level. The
aim of this current study was to assess the relationship between the segmental fluid
distribution and the paddle grip in elite male and female slalom kayakers and canoeists.
Eighty four world-cup competitors (61 males; 23 females) took part in the study. Impedance
analysis was used to assess segmental fluid asymmetry. The effect of paddle grip (loose/fixed
hand in kayakers, lower/upper hand in canoeists), morphological dominance (dominant/non-
dominant) and discipline (canoe/kayak) was evaluated by repeated measures ANOVA. The
findings indicated a significant effect of paddle grip in canoeists on morphological asymmetry
in upper limbs (arm of lower paddle hand, mean fluid distribution 3.28, s = 0.43 litres; arm of
upper paddle hand mean fluid distribution 3.19, s = 0.41 litres; P = 0.000, o,” = 0.33). The
sternmen demonstrated higher asymmetry between the arms of upper and lower paddle hand
(mean 0.11, s = 0.04 litres, P = 0.000, (op2 = 0.80) than the bowmen (mean 0.04, s = 0.06
litres, P = 0.015, wpz = 0.44) in double canoes. Significant morphological asymmetry was
found also in kayakers but the effect of paddle grip was not substantial. The use of segmental
impedance analysis may be a suitable diagnostic tool for assessing morphological changes,
which can be related to paddling training. Likewise muscular asymmetry is associated with
injury risk; the evaluation of morphological changes during the training process may be

considered by sport trainers and physical therapists.

Keywords: canoeing, kayaking, impedance analysis, asymmetry
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INTRODUCTION

White water slalom is a sport that is based on using cyclic and acyclic skills. The aim is to
navigate a decked canoe or kayak through a course of hanging gates on rivetr rapids in the
fastest time possible. Most slalom courses take 80 to 120 seconds to complete for the fastest
paddlers, depending on the level of competition, difficulty of course, degree of water
turbulence and ability of the other paddlers. Arm movements with accompanying trunk and
whole upper body actions create the necessary boat speed to navigate the canoe or kayak in
and out of gates. The lower limbs provide support for stabilizing the boat during turning and
negotiating the various gates.

Canoe and kayak flat and white water paddling requires significant aerobic and anaerobic
capacities and upper body strength (Akca & Muniroglu, 2008; Bishop, 2000; Heller, Bily,
Pultera, & Sadilova, 1994; Tesch, 1983). Early research reported that slalom paddlers had a
substantial standing height and lean body mass, good general muscle development with
particular emphasis on the leg muscles (Sidney & Shephard, 1973). Recently Ridge, Broad,
Kerr & Ackland (2007) stated that elite male slalom paddlers had similar height and weight to
a reference population of non-athletes and that male slalom paddlers were older, lighter,
shorter, and had similar body fat compared with Olympic sprint paddlers. Contrary, female
slalom paddlers were taller and lighter than the reference population of non-athletes and were
of similar age and height but lighter and leaner than the Olympic sprint paddlers.

The kayak paddle is composed of a pole and two blades. The blades are opposite each other at
an angle of about 60-80 degrees. The right and left side of the paddle are distinguished
according to the turning direction of the blades, therefore the grip requires, one hand to be
firmly fixed while the other hand is loosely fixed, when holding a paddle. Canoeists paddle on
the left or right side of the boat using a paddle composed from a t-grip pole and a blade. One
hand is lower and the other one is above on the t-grip, and the boat is led by strokes on the
preferred side or by crossbow strokes (the arm of the bottom hand crosses in front of the
bowman's body to insert the paddle in the water on the opposite side of the canoe some
distance from the gunwale, facing towards the canoe, and is then pulled inward while the top
hand pushes outward. For double-canoeists (two person canoe), crossbow-strokes are used
only by the bowmen.

Due to the nature of the activity, white water kayaking and especially canoeing may lead to
asymmetrical loading resulting from different demands of the motor tasks (fixed/loose grip in
kayakers, and left/right side paddle in canoeists). High level of asymmetry has been
associated with injury risk (Bak & Magnusson, 1997; Knapik, Bauman, Jones, Harris, &
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Vaughan, 1991). Few studies have documented the relationship between strength asymmetries
and injuries in paddlers. Lovel and Lauder (2001) observed elevated bilateral peak-force
strength imbalance between the upper limb of injured and non-injured competitive flat-water
kayakers. Du Toit et al. (1999) stated a 23 % occurrence of tenosynovitis in long distance
canoeists. The incidence was significantly higher in the dominant (69 %) than the non-
dominant hand (24 %). Schoen and Stano (2002) estimated the occurrence of 4.5 injuries per
1000 days paddled, predominantly on the shoulder, wrist’/hand or elbow/forearm. In Olympic
canoe and kayak paddlers, the most frequent injuries were sprains (32 %), tendonitis (20 %),
and chronic musculoskeletal pain (14 %). Of the injuries noted, 70 % were reported as
recurrent or chronic (Krupnick, Cox, & Summers, 1998). Regular kayaking appears to reduce
shoulder joint range of motion (McKean & Burkett).

The asymmetry between the dominant and non-dominant sides or left and right sides has
often been evaluated on the basis of strength properties (Demura, Miyaguchi, & Aoki, 2010;
Fousekis, Tsepis, & Vagenas, 2010; Markou & Vagenas, 2006). However, muscle balance
consideration should not be limited to analysis of strength parameters, since strength
measurements may not accurately reflect muscle performance characteristics (Schlumberger
et al. 2006). Bioelectrical impedance is a valid method to estimate the limb fluid or muscle
volume (Fuller et al., 1999; Janssen, Heymsfield, Baumgartner, & Ross, 2000; Lukaski, 2000;
Miyatani, Kanehisa, Masuo, Ito, & Fukunaga, 2001; Pietrobelli et al., 1998), and could be
used to assess the segmental muscle distribution and, therefore, morphological asymmetry.

To our knowledge there are no studies that have evaluated the effect of paddle grip or limb-
dominance on morphological aspects in slalom paddlers. As indicated above, issues of high
levels of asymmetry are associated with injury risk, and therefore have potential implications
for decremental performance at the elite level. The aim of this current study was to assess the
relationship between the segmental fluid distribution and the paddle grip in elite male and

female slalom paddlers.

METHODS
Participants
Eighty four competitors who took part in the first World Cup event in white water slalom
from 18" to 20" June 2010 in Prague, Czech Republic volunteered to participate in the study

and provided written consent. The number of competitors, age, sex, and anthropometric
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characteristics are reported in Table 1. The study was approved by the Ethics Committee of

the Faculty of Sports and Physical Education, Charles University Prague.

Table 1: Anthropometri characteristics of kayakers (K1) single and double canoeists (C1, C2). Values are

reported as mean + standard deviation.

Age Height Body mass Body fat
Category N
(years) (cm) (kg) (o)

K1 male 29 25.0+£47 176.8£6.0 74.0+£6.7 10.0+£2.7
K1 female 23 250£6.6 166.1£57 59.5+49 17.0+4.6
CI1+C2 male 32 242+49 1788+£63 759172 10.8 £3.7
Cl 17 252+£52 181.6+64 774+75 10.1+£3.5

C2 bowmen 7 227+£54 1754£56 737144 11.6 £2.6

C2 sternmen 8 234+£35 1759+3.6 745+84 11.8+49

Body composition measurement

Body composition was evaluated using the multi-frequency device In.Body 3.0 (Biospace
Co., Ltd., Korea), which measured whole-body bio impedance. Participants were asked not to
eat 2 hours and drink 1 hour before the measurement. Testing was performed in a standing
position with arms extended down. The calculation of body fat percentage was determined
from prediction equation supplied by the manufacturer (Biospace Co., Ltd., Korea). The
device provided fluid distribution of five body segments (left and right arm, trunk, left and

right leg).

Assessment of dominance and paddle grip

Dominance was determined on the basis of the segmental fluid distribution from the
impedance analysis. The limb with a higher volume of fluid was considered as dominant (D)
and with a lower volume as non-dominant (ND). Assuming that the fluid distribution in
healthy subjects is stable (45 % extracellular water in total body water and 73 % of total body
water in fat free mass) (DeLorenzo, Andreoli, Matthie, & Withers, 1997), the fluid
distribution in limbs is closely related to the muscle mass distribution. We refer to this fluid
asymmetry as the morphological dominance.

All the kayak slalom paddlers stated their paddle grip preference (loose hand/fixed hand) and
slalom canoeists their upper/lower hand preference, which was verified afterwards during the

world cup race. The level of asymmetry was evaluated in slalom kayakers and canoeists.
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Among canoeists, the asymmetry was also highlighted between the sternmen (n=7) and

bowmen (n=8) in the double-canoes.

Data analysis

Descriptive statistics (mean and standard deviation) were used for the anthropometric
variables. To assess lateral fluid distribution between D and ND limbs in kayak and canoe
paddlers, repeated measures ANOVA (2x2x2) was used with the within-subject factor
dominance and between subject factors discipline (canoe/kayak) and sex. The factor sex was
insignificant in this model and was excluded from further analysis. The influence of age on
the fluid distribution was also tested by adding the age as the covariate in the analysis, but no
effect of age was found.

The effect of paddle grip in kayak and canoe paddlers on lateral fluid distribution was
assessed by 2x2x2 repeated measures ANOVA with the within-subject factor grip and the
between-subject factors discipline and sex. The factor sex was again insignificant in this
model and was excluded from further analysis. Furthermore, the effect of paddle grip in
separate groups (C1, C2-sternmen, C2-bowmen,..) was verified by simple repeated measures
ANOVA:s.

To control for Type-I error, the significance level was set to 0.05. The coefficient partial
omega squared (wpz) was used to assess the effect size. Its value indicates the percentage of
explained variance accounted for by an independent variable. The ®,” is a conservative
parameter of estimate of effect size, and should be used especially in small samples (Olejnik
& Algina, 2003). Fergesun (2009) proposed the following interpretation of squared
coefficients: 0.04 minimum practical effect, 0.25 moderate effect and 0.64 strong effect. All
analyses were performed by the statistical software SPSS for Windows Version 19 (Chicago,

IL, USA).

RESULTS

There was a significant effect of morphological dominance on fluid distribution in all paddlers
arms, P = 0.000, (op2 = 0.50 and legs, P = 0.000, (np2 = 0.48 (Figure 1). A significant
interaction of discipline (Canoe/Kayak) and morphological dominance was found for arms P
=0.001, ®,"=0.11 and legs P = 0.003, ,”=0.09. Slalom canoeists had greater fluid volume
in lower limbs than slalom kayakers, which corresponded to a greater muscle mass in

canoeists (Figure 1).
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In slalom canoeists, significant differences were found in fluid distribution between the arms
of the upper and lower paddle hand, (Figure 2 and Table 2).

In slalom kayakers, there were no significant differences in fluid distribution between the
arms with firmly fixed and loosely fixed grip, P = 0.855, wp2 = -0.02, neither were there
differences between the legs corresponding to the firmly fixed and the loosely fixed hand
P=0.404, ©,” = -0.01 (Figure 2).

Figure 1: Average (+ standard deviation) segmental fluid distribution for dominant and non-dominant arm and

leg in slalom paddlers (C canoeists, K kayakers); * significant effect of dominance
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Figure 2: Average (+ standard deviation) segmental fluid distribution in the arms and legs according to paddle

grip in slalom paddlers (C canoeists, K kayakers); * significant effect of paddle grip

[OK1 loose hand
MW K1 fixed hand
O C1+C2 lower hand
[l C1+C2 upper hand

3,5 1

2,5 1

Segmental fluid distribution in the arms (l)

3,25

3,28

female

male

Segmental fluid distribution in the legs (I)

OOK1 corresponding to loose hand
WK1 corresponding to fixed hand
OC1+C2 corresponding to paddling side

EC1+C2 corresponding to non-paddling side

5,63

7,63

female

male

Sternmen in double-canoes had higher fluid volume differences between the arms of their
upper and lower paddle hand (mean difference 0.11, s = 0.04 litres P = 0.000, (op2 = 0.80)
than the bowmen (mean difference 0.04, s = 0.06 litres, P =0.015, wp2 =0.44) (Table 2).

Table 2: Average segmental fluid distribution (+ standard deviation) between dominant and non-dominant limbs

and the effect of paddle grip in single (C1) and double (C2) canoeists

Limb Limb
Dominant Non- corresponding corresponding 2
. dominant P wp
limb (L) limb (L) to lower hand to upper hand
on paddle (L) on paddle (L)
1 arm 340046 3.32%043 3.40+£0.46 3.32+0.43 0.006 0.21
leg 830:0.94 8.18+0.93 8.25+0.43 8.22 +0.46 0.531 -0.03
2 st arm 3.22+044 3.11%043 3.22+044 3.11+£043 0,000 0.80
sternmen
leg 7832075 7.72+0.71 7.75 £ 0.67 7.80£0.79 0.509 -0.03
c2b arm 3.03+0.18 2.96%0.19 3.03+£0.18 2.96+0.19 0.015 0.44
owmen
leg 761%£0.50 7.49+0.56 7.52 £0.55 7.58 £ 0.51 0.566 -0.05
C1+C2 arm 3.28+0.43 3.19+0.41 3.28+0.43 3.19+0.41 0,000 0.33
+
leg 803+0.85 7.91+0.84 7.97 £0.82 7.98 £0.87 0.787 -0.01
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DISCUSSION

The main aim of the study was to evaluate the relationship between the segmental fluid
distribution and the paddle grip in elite male and female slalom paddlers. The sample
consisted of top slalom paddlers regularly participating in World Cup races. The
anthropometric characteristics of the male slalom kayak paddlers were similar to that reported
by Ridge et al. (2007) and Sklad et al. (1994). Likewise, the anthropometric characteristics of
the current male slalom canoeists also corresponded to that reported by Ridge et al. (2007),
suggesting a similar cohort of slalom paddlers were assessed. The body composition in the
above mentioned studies was measured by 2 components model (body fat, fat free mass)
using callipers.

To our knowledge, only one study has assessed body composition and muscle mass
distribution in advanced kayakers where the body composition and muscle mass distribution
were determined using bioelectrical impedance analysis (Rynkiewicz and Rynkiewicz, 2010).
The investigators found that the kayak paddlers had large muscle mass and average fat mass.
Additionally, they observed that percentage of body fat mass increased with age and
percentage of muscle mass decreased, with the exception of the upper and lower limbs.
Although, it was not discussed by the authors, their results showed a muscle asymmetry
between the left and the right legs of the kayakers (mean age 20.3, s =1.4 year; mean weight
6.3, s = 1.5 kg; 5.4, s =1.4 kg for the left and right leg, respectively), but muscle mass values
cannot be compared to our data because there were different diagnostics used.

Bioelectrical impedance has been proved to provide a valid estimation of total (Janssen, et al.,
2000) or segmental limb muscle volume (Fuller, et al., 1999; Lukaski, 2000; Miyatani, et al.,
2001) but very few articles have evaluated limb asymmetry according to morphological or
functional dominance. We found significant differences in fluid distribution between D and
ND limbs in all paddlers. Although kayaking is a symmetrical activity, there was a
morphological asymmetry in both male and female kayakers. As expected, significantly larger
asymmetry between D and ND limbs was found in canoeists than in kayakers. This
asymmetry was consequently related to the paddle grip. We have not observed any
differences in fluid distribution between the arms of the loosely and firmly fixed hand in
kayakers. Furthermore, there were no significant differences in asymmetry between the legs.
The current results showed that the paddle grip in kayakers does not affect the segmental fluid
distribution in the arms or the legs and, therefore, morphological asymmetry.

Significant differences in fluid distribution were noted between the arms of the lower and

upper paddle hand in slalom canoeists which corresponded to the differences between
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morphological dominant and non-dominant arms in the same paddlers. Therefore, we propose
that the paddle grip affects the morphological asymmetry in elite slalom canoeists. This
asymmetry is probably caused by one side paddling and the fact that the dominant arm
corresponded to the lower arm when holding a paddle. Asymmetrical loading in the long-term
leads to differences between D and ND arm in bone mineral composition and density, as
reported in racquet players (Kannus & Haapasalo, 1995). Calbet et al. (1998) also showed arm
asymmetry in professional tennis players due to the existence of approximately 20 % more
bone mineral content and muscle mass in the dominant arm. However, we have not found any
differences in fluid distribution in the legs corresponding to the paddling and non-paddling
side.

The fluid volume in the arms of the lower and upper paddle hand was compared between the
sternmen and bowmen in double-canoes. Higher fluid volume in the sternmen’s arms may be
explained by the different demands during the course. The sternman is required to keep the
paddle in the water on one side and uses more of an isometric stroke to keep the boat on

course. The bowman uses crossbow strokes.

CONCLUSION

In conclusion, the results showed a significant relationship between paddle grip in slalom
canoeists and morphological asymmetry in upper limbs. The sternmen demonstrated higher
asymmetry than bowmen in the double-canoe. A significant morphological asymmetry was
found also in slalom kayakers but the effect of the paddle grip was not substantial. The use of
segmental impedance analysis may be a suitable diagnostic tool for assessing morphological
changes, which can be related to paddling training. Likewise muscle asymmetry is associated
with injury risk; the evaluation of morphological changes during the training process may be

considered by sport trainers and physical therapists.
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5.5 Temperamentové vlastnosti a vykonova motivace zavodniki ve vodnim
slalomu

BILY, M., SUSS, V. Temperamentové vlastnosti a vykonova motivace zavodniki ve
vodnim slalomu. Studia Kinanthropologica, 2007, Vol. 8, no. 1, pp. 23-28, ISSN 1213-
2101

ABSTRAKT

Cilem ptispévku je ukazat na temperamentové vlastnosti a charakter vykonové motivace u
vrcholovych zdvodnikli ve vodnim slalomu. Sledovany soubor tvofili ¢lenové reprezentaéniho
druzstva vodnich slalomaiti v roce 2004 (3 Zeny a 12 muzili). Temperamentové vlastnosti byly
sledovany pomoci Eysenckova dotazniku temperamentu (EPI) a dotazniku motivace vykonu
(DMV) autorti Pardel, T., Marsalova, L. a Hrabovska, A. (1984). Znalost temperamentu a
vykonové motivace sportovcee, respektovani jejich zvlastnosti, vlivu na vykonnost, motorické
uceni, vztahy by méla byt samoziejmou podminkou tréninkového procesu. Vysledky ukazuji,
ze pro podani vrcholového vykonu ve vodnim slalomu je v souc¢asné dobé dominantni typ
flegmatik s nizkym skdre neurotismu, s niz§imi hodnotami motivace vykonu a brzdici

anxiozity.

Klic¢ova slova: vodni slalom, vykonova motivace, temperamentové vlastnosti

UvoD

Vodni slalom lze charakterizovat jako disciplinu provozovanou na divoké vodé. Probiha
pfevazné v pfirodnim prostredi, které se meéni nejen jako vnéjsi rémec pohybové ¢innosti, ale
predevsim z hlediska podminek, které rozhoduji o vybéru adekvatnich pohybovych odpovéedi
(Kratochvil & Bily, 1997). Vykon ve vodnim slalomu je podminén optimalnim sladénim
pohybové struktury s funkci organismu adaptovaného na vysokou zatéz a vysokymi naroky na
psychiku zdvodnika (Rohan, 1991). Z psychologickych narokt jsou zvIast' dilezité
senzomotorické schopnosti. Vykon ovliviiuji rychlé pohybové reakce, pohotové feseni situaci,
dilezita je i specifickd odvaha (Bily, 2002).

schopnostech, lokalnich schopnostech (smyslovych organti a motoriky) instrumentalnich

strukturach (ziskanych dovednostech) a neintelektualnich faktorech (motivaci, emocich
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a unave). Tyto faktory nejsou stejnorodé — nekteré 1ze rozvijet, jiné jsou relativné stalé, jiné
charakterizuje zna¢na dynamika, existuji vztahy s korovymi oblastmi mozku i s podkorovymi
centry (Hosek, 2002).

V uzsim psychologickém pohledu vykon povazujeme za zavisly na schopnostech (senzorické,
pohybové a intelektualni) a motivaci. Vyznam schopnosti je ve sportu v§eobecné uznavan,
motivace ale byva, zvlasté u schopného ¢lovéka, povazovana za takika automatickou, coz
nemusi vzdy odpovidat skutecnosti (Dovalil et al., 2002).

V kanoistice na divoké vodé povazujeme z psychickych faktorti za zvIasté dilezité
senzomotorické schopnosti, jako jsou rychlé pohybové reakce, pohotové feseni situace,
specifickd odvaha se zvySenou ochotou riskovat, vysokd odolnost vii¢i emociondlnimu napéti
a schopnosti maximalni koncentrace pro kratky ¢asovy usek s vyraznym citem pro odhad
vzdalenosti.

Vodni slalom svym charakterem vyZaduje neustalé zdokonalovani pfi zapojovani vnéjsi 1
vnitini predstavivosti. V pribéhu sportovni pfipravy vyuziva typicky autodidaktickou strategii
(Maclntyre, 1999). Valousek (1974) zjistil, ze vykonngj$i zdvodnici dosahovali ve vSech
zkouskach vyssi troven schopnosti v rychlém rozhodovani, fizeni pohybové aktivity a
adaptaci na nové podnéty. Byli lepsi i v odhadu kratkych casovych intervali. Byl prokazan
pozitivni vztah mezi vyspélosti a kinestetickou citlivosti — vyssi fyzicky v€k ma ve slalomu a
sjezdu pozitivni vztah ke sportovnimu mistrovstvi.

Analyzou ¢innosti ve vodnim slalomu na psychické zatéze se podrobnéji zabyvala Béhmova
(1981). V fizeném rozhovoru vybrani respondenti (2 trenéfi, psycholog, lékar
reprezentaéniho druZstva, 9 reprezentanttl CSSR) posuzovali naro¢nost discipliny na
psychické procesy a aspekty osobnosti.

Jelikoz se vodni slalom stal olympijskym sportem a toto sledovéani bylo provadéno pied 25
lety, povazujeme za nutné piehodnotit strukturu identifikovanych kompetenci, které jsou
rozhodujici pro podani vrcholového vykonu. Tato potieba je i v ndvaznosti na posun

v materidlnim a technickém vybaveni, které se dnes pouziva ve vodnim slalomu a v Gipravé

pravidel.

Psychické a osobnostni parametry vrcholovych zavodniki ve vodnim slalomu

Studiem osobnosti ve vodnim slalomu se zabyvala fada autord. Hlavsa & Hosek (1968)
orientacné vysetfovali 31 Spi¢kovych zadvodniki metodami: Cattellova 16PF, Eysenckova
osobnostniho dotazniku EPI, Mittenecker — Tomanova dotazniku PI (Personality Inventory).

Komplexni vysledky tohoto vyzkumu, rozsifené o dalsi polozky dotazniku Taylorové (MAS),
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1Q, pfinési studie Vanka, HoSka & Svobody (1974). Vodni slalomafi, resp. sjezdafi, jsou
nadprimérné inteligentni, sebevédomi, ambicidzni, anxidzni, neuropsychicky stabilni. Podle
Havlika (1993) jsou nejvykonnéjsi vékové starsi sportovcei (nad 23 let). Jsou introvertngjsi,
svédomitéjsi, vytrvalejsi, agresivnéjsi a nekonvencni.

Ktizkova (1994) uvadi, ze vice prediktort 1ze hledat v oblasti dynamiky osobnosti a to
pfedevsim ve vlastnostech souvisejicich s aktudlnim chovanim ¢lovéka v ménicich se

situacich. Jde predevsim o prediktory motivacné volni a o oblast psychické odolnosti.

vvvvvv

vvvvvv

zavodnici vétsi neurotické tendence. Pro vySetieni pouzila Dotazniku motivace vykonu podle

Pardela, Marsalové & Hrabovské (1984) a dotazniku na méteni psychotismu (DOPEN).

CiL
Cilem pfispévku je ukédzat na temperamentové vlastnosti a charakter vykonové motivace u

vrcholovych zdvodnikli ve vodnim slalomu.

SOUBOR A METODA
Jedna se o pripadovou studii explorativniho charakteru. Vysledky popisuji specifickou

skupinu vrcholovych vodnich slalomafi.
Sledovany soubor

Sledovany soubor tvofili clenové reprezentacniho druzstva vodnich slalomait v roce 2004 (3

zeny a 12 muzit). Charakteristiku souboru ukazujeme v tabulce 1.
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Tabulka 1 Charakteristika sledovaného souboru

Dosazené vysledky |Nejlepsi
v roce 2004 individ.vysledky
Kategorie | jméno CP |OH |[ME |SP
2x1.0H,
K1z S.H. 2. |5. 2x1.MS
M.S. 3. 4. 4. |1.ME
I.P. 1. |15. |3. |3. [1.SP,5.0H
K1 I.P. 2. 4. [3.MS
O.R. 1. [14.
LK 5. 12. |[19.
c1 Tl 2. |5 |1 4.MS,5.0H
O.P. 1. 16. |13.
J.M. 3. 20. |9.
C2 J.V. 2. 3. |1 2.MS,3.0H
0.S. 2. |3, |1 2.MS,3.0H
M.J. 1. |7. |10. 1.MS,3.0H
.M. 1. |7. |10. 1.MS,3.0H
J.P. 3. 7. |3. |3.SP
J.P. 3. 7. |3. |3.SP

Legenda: K1 - kajak jednotlivci, Cl- kanoe jednotlivcii, C2 - kanoe dvojic, CP - Cesky
pohar, SP — Svétovy pohar, OH — Olympijské hry, MS — Mistrovstvi svéta, ME — Mistrovstvi
Evropy

Pouzité metody
K vySetfeni bylo pouZito dvou standardizovanych dotazniki:
1. Eysenckiiv dotaznik temperamentu (EPI)
Dotaznik tvoii 57 otazek tykajicich se chovani, jednéni a vlastnich pocitl v riznych situacich.
U kazdé z otazek bylo mozné odpovédet pouze ANO ¢i NE. Sectenim zaskrtnutych odpovédi

ve tfech z péti dimenzi jsme ziskali tfi vysledné skére — N (neuroticismu), E
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(extrovertovanosti) a L (tzv. ,,1Ziskore®, které ma na kone¢ny vysledek jen zanedbatelny vliv).
Hodnoty E a N jsme poté vynesli do grafu na osy x a y a vyznacili prisecik obou hodnot do
prislusného kvadrantu. Tento kvadrant se shoduje vzdy s jednim ze ¢tyi sektort ,,Eysenckova
ktize*, vyhrazeného pro urcity typ osobnosti (CH — cholerik, S — sangvinik, F — flegmatik, M
— melancholik). Pokud se prusecik naléza v blizkosti n€které z os, ptipadné stiedu grafu, jedna
se o nevyhranény typ osobnosti (Eysenck, 1960) s hodnotami + 1 smérodatné odchylky (SD).
2. Dotaznik motivace vykonu (DMV) autord Pardela, Marsalové & Hrabovské (1984), ktery
pouzila ve své praci i Kiizkova (1994). Predstavuje modifikaci Hermensova testu motivu
vykonu, ktery sleduje rozvoj osobnosti vzhledem k efektivité v uceni a praci. Dotaznik
obsahuje 52 poloZek tvofticich tfi Skaly: Skalu motivu vykonu (MV) s po¢tem polozek 24,
Skalu anxiozity brzdici vykon (AB) s poctem polozek 17 a Skalu anxiozity podporujici vykon

(AP) s poctem polozek 10.

VYSLEDKY

Dimenze Eysenckova dotazniku

Vysledky vySetieni viech ¢lentl reprezentaéniho druZstva ukazuje graf 1. Sest zavodnik se
zatadilo mezi flegmatiky, tfi zavodnici mezi sangviniky, dva mezi choleriky, jeden mezi
melancholiky, dva zadvodnici se pohybuji na hranici mezi flegmatiky a sangviniky a jeden na
hranici mezi typem flegmatik a melancholik.

Graf 1 Vysledky dotazniku temperamentovych vlastnosti

24 4

Ex

+18D o, 24
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Legenda: M — melancholik, Ch — cholerik, S — sangvinik, F — flegmatik In — introvert, Ex —

extrovert, L —labilni, S — stabilni, SD - smérodatna odchylka

Vykonova motivace
Vysledky vySetieni vykonové motivace zavodnikil reprezentacniho druzstva ve vodnim
slalomu ukazuje tabulka 2.

Tabulka 2 Vykonova motivace zavodnikt

DMV
MV AB AP
Kategorie |h.s. |T S hs. |T S hs. |T S
K1z 73| 36 3| 46| 41 4 37 60 8
106| 56 71 57| 50 6| 34 57 7
83| 43| 4| 53| 46 5| 27 50 6
K1 79| 40 4 46 M 4|1 46 68 9
721 33 2| 44| M4 4( 28 50
76| 36 3| 38| 32 2 39 63 8
C1 82| 40 4( 53| 46 5| 32 57 7
92| 47 5| 38 32 2( 45 68 9
89| 50 6| 46| 41 41 43 66 9
C2 89| 47 5| 40| 36 3| 38 63 8
73| 36 3| 35| 32 2| 29 54 6
98| 53 6| 32 29 1 44 68 9
84| 43| 4| 45| 41 4 42 66 9
107 56 71 39| 36 3 18 39 3
89| 47 5/ 39| 36 3| 33 57 7
Pramér 86| 44,2| 45| 43,4 38,7 3,5 357 59,1 7,4
Smérodatna

odchylka 1" 7,5 1,5 7,1 6 14 8 8,3 1,7




Legenda:h.s. — hrubé skore, T — T body, S — Steny, DMV - Dotaznik motivace vykonu, MV -
Skala motivu vykonu, AB - Skala anxiozity brzdici vykon, AP - Skdla anxiozity podporujici

vykon

DISKUSE

Oproti poslednimu, stejn¢ zamétenému vysetifeni Valouska z roku 1974 a Ktizkové (1994)
jsme pouzili pouze dvou dotaznikovych metod. Z metod, které byly déle pouzity v roce 1975,
jsme nepouzili Raventv test inteligence. V minulych letech se prokazalo, ze Raveniv test
inteligence méti spolehlivé pouze podprimérné a primérné hodnoty 1Q. Jsme presvédceni, Ze
reprezentanti ve vodnim slalomu se fadi mezi vysoce inteligentni ¢ast populace. V soucasné

dobé 9 ¢lenti reprezentaéniho druZstva je studenty nebo absolventy VS.

Temperamentové vlastnosti

Lze konstatovat, ze vyrazné pievazuji zavodnici s nizkym skore neurotismu. Stupent
extrovertnosti patrné nehraje tak vyznamnou roli. Vzhledem k dosazenym vysledkim

v dalezitych zdvodech (MS, OH) se miizeme domnivat, Ze pro vodni slalom je nejvyhodné&;jsi
temperamentovy rys typu ,.flegmatik*. Pfedpokladame, Ze tento jedinec se dokaze vice
oprostit od vnéjsich podnéta v pritbéhu zdvodu a tim se vice koncentrovat na pravé provadény
vykon. Neni bez zajimavosti, Ze 1 dva zavodnici s vys$Sim skdre neurotismu dosahli do
soucasné doby kvalitnich vykont (napf. 5. a 4. mista na OH, resp. MS, eventuelné¢ SP).
Nicméné na medailova umisténi nedosahli, a¢ jejich vykonnost je k tomu piedurcuje.

Z dlouhodobé spolupréce s témito zavodniky mizeme potvrdit, ze maji veétsi sklon ke ztraté

koncentrace pti podavani vrcholného vykonu.

Vykonova motivace

Ukazuje se, Ze vrcholovi zavodnici ve vodnim slalomu dosahuji, az na dvé vyjimky, pomérné
zjiSténim, Ze nejlepsi sportovei dosahuji v hrubém skore spise pramérnych hodnot (Hosek,
2002). Dale nejlepsi zavodnici, medailisté z MS a OH, maji vyrazn€ niz$i hodnoty brzdici
anxiozity, coz koresponduje se zjist€énim Krtizkové (1994). Naopak hodnoty motivace vykonu
jsou v naSem piipadé nizsi. U nékterych zavodnikd, ktefi prosli Setfenim 1994 a 2004 byly
zjiStény zmény. Pravdépodobné jsou zplisobeny piibyvajicim v€kem, uspéSnosti zavodniki,

zkuSenostmi a obdobim, kdy k vySetfeni doslo.
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V tabulce 3 uvadime pro srovnani hodnoty ziskané vysetfenim 50 aktivnich sportovct FTVS

(Pesek, 2005).

Tabulka 3 Vysledky dotazniku vykonové motivace (upraveno podle Peska, 2000)

MV AB AP
Hrubé skore T Hrubé skore T S |Hrubéskore| T
Muzi 91,61 50 78,74 43 45 34,05 57
Zeny 89,54 47 57,76 50 6 29,63 54
ZAVER

Znalost temperamentu a vykonové motivace sportovce, respektovani jejich zvlastnosti, vlivu

na vykonnost, motorické uceni, vztahy by méla byt samoziejmou podminkou tréninkového
procesu. Ukazuje se, ze pro podani vrcholového vykonu ve vodnim slalomu je v soucasné
dobé¢ nejvhodnéjsi typ flegmatik s nizkym skoére neurotismu, s niz§imi hodnotami motivace

vykonu a brzdici anxiozity.
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Abstract

The goal of this article is to show temperament characteristics and the character of the
motivation of the top competitors in canoe slalom. Monitored group was created by members
of the National canoe slalom team 2004/ 3 women, 12 men/. Temperament characteristic were
monitored by Eysenck’s temperament questionnaire (personality factors) and by
questionnaire of the performance motivation. Knowledge and respecting of the temperament
and performance motivation of athlete should be the automatic part of training process. The
results indicates that for achievement of the top result in canoe slalom is at present dominants
type phlegmatic with low score of neurotic and with lower level of the performance

motivation and retarding anxiety.

Key words: temperament characteristics, performance motivation, white water slalom.
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5.6 Personality chacteristics and performance motivation of competitors —
juniors in white water slalom

BiLY, M., SUSS, V., MATOSKOVA, P. Personality chacteristics and performance
motivation of competitors — juniors in white water slalom. ACC Journal, vol 17, 2/2011,
pp- 9-17, ISSN 1803-9782

ABSTRACT

The paper deals with personality characteristics and performance motivation profile in junior
competitors in white water slalom. Performance in this discipline puts high demands on
psyche of young competitor. The knowledge of personality and performance motivation of a
sportsman, respecting their exceptionality, their impact on performance, motor learning and
relationships should be an obvious condition of a training process.

It is a case study of an explorative character. The observed sample was a specific group of 16
junior top competitors in white water slalom.

We have used two standardized questionnaires: Eysenck Personality Inventory (EPI) and
performance motivation questionnaire (DMV) by Pardel, Marsalov4, Hrabovska (1984). On
the basis of the EPI we have found that today the most suitable type in the junior category (up
to 23 years) for performing the top performance is the sanguine type with the low neurotic
score, with the average performance motivation values and braking anxiety and high values

on the positive anxiety scale.

Keywords: white water slalom, performance motivation, personality.

INTRODUCTION

The white water slalom was first included in the Olympic Games programme in 1972. It can
be characterized as a discipline realized in white water. It is done in the natural environment
and it is changing not only as an outer framework of the movement activity but mainly from
conditions viewpoints, which decide about the choice of adequate motor responses
(Kratochvil & Bily,1997). The performance in white water slalom depends on optimal
balancing of functional state of the organism, movement structure and it puts high demands

mainly on competitor's psyche.
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Sensory abilities are very important from psychological demands. Performance is mainly
influenced by fast motor reactions and prompts situation solving. The specific courage is
obviously important with the higher wiling to risk and high resistance against emotional stress
(Bily, 2002).

According to Cattell (1965), performance in the widest meaning of the word depends on
central (mental) abilities, local abilities (sense organs and motor behaviour), instrumental
structures (gained skills) and non-intellectual factors (motivation, emotions and fatigue).
Hosek (2002) states that these factors are not homogenous, some can be developed, some are
relatively stable. Some can be characterized by a huge dynamics, there are relationships with
cortical brain areas and sub-cortical centres.

In the narrower psychological point of view, HoSek (2002) considers performance to be
dependent on abilities (sensory, motor and intellectual) and motivation. In sport the
importance of abilities is generally approved, however, motivation is often considered as
almost automatic, mainly in a strong individual, which does not have to corresponds with the
reality.

Sensory abilities are considered as very important out of the mental factors in white water
slalom, e.g. fast motor reactions, motor situation solving, specific courage with the higher
willing to risk, high resistance to emotional stress and maximal concentration ability for a
short time period with a significant feeling to judge distances.

White water slalom is a discipline which requires with its character a continual honing when
integrating the outer and inner imagination. The typical autodidactic strategy is used during
the sport training (Maclntyre, 1999). Valousek (1974) found out that the better competitors
reached in all tests a higher level of abilities in fast decision making, directing the movement
activity and adapting to new stimuli. They were also better in judging short time intervals.
The positive relationship between maturity and kinesthetic sensitivity was proved in a way
that higher physical age in white water slalom and downhill has positive relationship to sport
championships.

As this research was realized many years ago, we have to re-evaluate the structure of
identified competences, which are decisive for top performance. This need came out
following the change in material and technical equipment, which is used today in white water

slalom, and the change of rules.
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Mental and personal parameters of top competitors in white water slalom

Personality in white water slalom studied many authors. Hlavsa & HoSek (1968) researched
31 top competitors by the following methods: Cattell 16PF, Eysenck Personality Inventory
(EPI) and Mittenecker — Toman Personality Inventory. The comprehensive results of this
research, extended by other questions by Taylor (MAS) and IQ brings the study by Varnek,
Hosek & Svoboda (1974). Results conclude that white water canoeists are above average
intelligent, self-conscious, anxious, and neuropsychicly stable. According to Havlik (1993)
the better performers are older sportsmen (above 23 years). They are more introvert, earnest,
aggressive, unconventional and with better stamina.

Ktizkovéa (1994) used for her research the performance motivation questionnaire by Pardel,
Marsalova & Hrabovska (1984) and the questionnaire measuring psychotism (DOPEN). The
results conclude that more predictors can be found in the area of personality dynamics, mainly
in the characteristics which corresponds with the actual man behaviour in changing situations.
Those are mainly motivationally volitional predictors and then the area of psychic persistence.
Furthermore, she tried to determine the most important personality parameters of top
competitors, which would enable the prediction of sport success. She found that top white
water canoeists have significantly smaller braking anxiety, bigger motivation to performance
and higher neurotic tendencies than less successful canoeists.

Bily and Siiss (2007) measured personality characteristics and performance motivation in
white water male and female canoeists on the top level (12 men and 3 women). They used

two standardized questionnaires: Eysenck Personality Inventory (EPI) and the performance
motivation questionnaire (DMV) by Pardel, MarSalova & Hrabovské (1984). The results
showed that in white water slalom there are mainly competitors with the low score of
neurotism. Regarding the successfulness of our competitors in the world competitions and the
realized study, the most suitable personality type seems to be “phlegmatic”. Furthermore, it
was found that the top competitors reach lower values on the scale of performance motivation,
which corresponds to the previous researches, and also significantly lower values of braking

anxiety.

Aim

The aim of the paper is to research personality characteristics and performance motivation in

junior competitors in white water slalom.
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SAMPLE AND METHOD

It is a case study of an explorative character. The results describe the specific group of top

junior white water canoeists.

Observed sample

The observed sample consisted of members of junior national team in white water slalom in
2008, 4 women and 12 men (average age =16,81 £1,07). In 2010 we observed 8 men and 1
women, (average age = 20,22 £ (,78) those were competitors from the sample 1, which

reached the medal positions in the category to 23 years, or reached the senior national team.

Used methods

We have used two standardized questionnaires:

Eysenck Personality Inventory (EPI)

The questionnaire consists of 57 questions asking on behaviour, acting and own feelings in
different situations. Each question can be only answered YES or NO. By counting marked
answers in three out of five dimensions we have gained the final score — N (neurotism), E
(extroversion), and L (so called “false-score”, which has only insignificant influence on the
final result). The values E and N were put into the graph on the axes x and y and intersection
of both vales was marked in the corresponding quadrant.

Performance motivation questionnaire (DMV) by Pardel, Marsilovd and Hrabovska
(1984), which was used in the study by Kiizkova (1994), is a modification of the Hermens
performance motivation test, which observes the personality development with regard to
learning and working efficiency. The questionnaire consists of 52 questions creating three
scales: performance motivation scale (MV) consisting of 24 items, anxiety braking
performance scale (AB) with 17 items and anxiety supporting performance scale (AP) with 10

items.

RESULTS

Dimensions of Eysenck Personality Inventory

Figure 1A shows results of all members of the junior national team in 2007. Two competitors

placed among the phlegmatic type, five competitors among the sanguineous type, two were
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the choleric type and two the melancholic type, one was on the border between the phlegmatic
and sanguineous type, one on the border between the phlegmatic and melancholic type and
one on the border between the choleric and melancholic type. Figure 1B shows results of all

members of the these team in 2010.
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Key: M — melancholic, Ch — choleric, S — sanguineous, F — phlegmatic, In — introvert, Ex —

extrovert, L —unstable, S — stable SD —standard deviation

Figure 1 Results of the EPI measurement in 2007 and 2010

Performance motivation

Table 2 Results of performance motivation measurement in junior competitors of the national

team in white water slalom

DMV
MV AB AP
Category I.S. T S I.S. T S I.S. T S
Mean 1 90,06| 46,81 5,06 50,75| 44,56| 4,69 24,63 4694 481
SD 1 14,36 10,52 2,02 8,99 7,59 1,54 7,04 9,071 2,01
Mean 2 90,11| 46,56| 5,11| 51,89 45,44 4,89 23,22| 46,78| 4,89
SD 2 1515 11,17 2,13 9,15 7,88 1,59 6,18 9,09 2,02

Key: r.s. — rough score, T — T points, S — Moans, DMV — Performance motivation
questionnaire, MV — performance motive scale , AB — anxiety braking performance scale, AP
— anxiety supporting performance scale, Mean 1 (SD1) is the average (standard deviation) of
all competitors measured in 2007

Mean 2 (SD2) is the average (standard deviation) of selected competitors measured in 2007
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Table 3 Results of selected competitors (sample 2) in white water slalom 2010

DMV
MV AB AP
Category I.S. T S r.S. T S I.S. T S
Mean 103 56 7 61 53 6 36 60 8
SD 14,89 9,721 1,83 13,201 10,97 2,21 9,14 9,95 2,08

DISCUSSION

We have used the same two questionnaire methods for our research as when measuring the
senior national team in white water slalom (Bily and Siiss, 2007). On contrary to the older
measurements (ValouSek, 1974; Kiizkova, 1994) we have not used Raven intelligence test. It
has been proven in the previous years that the Raven intelligence test measure reliably only
under average and average 1Q values. We are convinced that national team competitors in

white water slalom belong among the high intelligent part of the population.

M 24,00 L CH

000 400 8.00 1400 . 16,00 2000 24,00

F R s

& Averagevaluein 2007 ] Average value in 2010

Figure 2 Comparison of the average values of the selected competitors (sample 2) in 2007 —
2010

Personality characteristics
We can state that there are significantly more competitors with the low score of neurotism

(64%). Figure 2 shows the transfer in the repeated measurements.
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On contrary to senior national team (Bily and Siiss, 2007) is the average value of extroversion
shifted more to the right on the scale (x=13,1). That was proved even by repeated measuring

in the selected group of competitors in 2010.

Performance motivation

It showed that junior competitors in white water slalom reach relatively low values (in the
weighted score) on the performance motivation score, excluding exceptions, which
corresponds to the results from the research done on senior national team (Bily and Siiss,
2007) and to the findings by Hosek (2002), who states that the best sportsmen reach in the
rough score rather average values. Furthermore, they have reached in the weighted score the

average values in the braking anxiety and relatively low values of positive anxiety.

Table 4 Results of performance motivation in juniors

DMV
MV AB AP

Category rs. |T S rs. |T S rs. |T S
women |mean 86|45,25| 4,25/49,25| 43,5| 4,5| 26,5(45,75| 4,25

SD |12,57|10,34|1,708| 10,87| 8,888 |1,915| 10,34| 11,7 2,5
men mean | 91,42 |47,33|5,333|51,25|44,92| 4,75 24147,33 5

SD |15,17|10,98|2,103|8,761|7,513|1,485| 6,06|8,616| 1,907
together |mean | 90,06|46,81| 5,06|50,75|44,56| 4,69|24,63|46,94| 4,81

SD |14,36|10,52| 2,02| 8,99| 7,59| 1,54| 7,04 9,07 2,01

Table 5 shows for comparison values gained by measuring 50 active sportsmen of the Faculty

of Physical Education and Sport (Pesek, 2005).

Table 5 Results in the performance motivation questionnaire (adjusted by Pesek, 2005)

MV AB AP
Rough Rough Rough
score T S score T S score S
Muzi 91,61 50 | 6 78,74 43 145 34,05 57 | 7
Zeny 89,54 47 | 5 57,76 50 6 29,63 54| 6
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To compare there is the adjusted Table 6 from the study of the senior national team of white

water canoeists (Bily and Siiss, 2007).

Table 6 Results of the senior national team in white water slalom (adjusted by Bily and Siiss,

2007)

DMV
MV AB AP

Category r.S. T S |rs. T S |rs. T S
women mean 87,3| 45,0 4,7| 52,00 45,7| 5,0| 32,7 55,7| 7,0

SD 16,9 10,1| 2,1 56| 4,5 1,0 5,1 51 1,0
men mean 85,8] 44,0 4,5| 41,3| 36,9| 3,1| 36,4 599| 7,5

SD 104, 72| 14 5,7 511 1,2 8,5 89| 1,8
together | mean 86| 442 4,5| 43,4 38,7| 3,5| 35,7 59,1| 7,4

SD 11 7,5 1,5 7,1 6| 1,4 8 83| 1,7

10 competitors from 16 observed junior competitors in 2008 reached in the future medal
positions in the European Championship and World Championship of juniors, 9 competitors
belong today to Czech senior best canoeists.

Table 7 shows comparison of DMV results from the years 2007 and 2010 of selected
competitors, in which it is possible to observe significant increase of positive anxiety values

(in the weighted score).

Table 7 Comparison of results of successful competitors from the measurements in 2007 and

2010

DMV
MV AB AP
Category r.s. T S r.s. T S r.s. T S
2007 Mean 1 | 90,11| 46,56|5,11| 51,89 | 45,4414,89| 23,22| 46,78| 4,89
SD 1 15,15 11,17(2,13| 9,15 7,88|1,59| 6,18 9,09|2,02
2010 Mean?2 | 94,33| 49,22|5,56| 48,89| 43,56(4,33| 33,78| 56,78| 7,11
SD 2 14,89 9,72|1,83| 13,20| 10,97(2,21| 9,14| 9,95|2,08
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CONCLUSIONS

Knowledge of personality and performance motivation of a sportsman, respecting their
features, influence on motor learning and performance, should be an obvious condition in the
training process.

It has appeared that the most suitable personality type for reaching the top performance in
junior categories (up to 23) is the sanguineous type with the low score of neurotism, with the
average values of performance motivation and braking anxiety and a high value on the

positive anxiety scale.

The paper was supported by the research aim of Charles University, Faculty of Physical
Education and Sport “Active lifestyle in the bio-social context” number MSM 0021620864.
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TEMPERAMENTOVE VLASTNOSTI A VYKONOVA MOTIVACE
ZAVODNIKU — JUNIORU VE VODNIM SLALOMU

V piispévku se zabyvame temperamentovymi vlastnostmi a profilem vykonové motivace u
juniorskych zdvodnikii ve vodnim slalomu. Vykon v této discipliné klade vysoké naroky na
psychiku mladého zavodnika. Znalost temperamentu a vykonové motivace sportovce,
respektovani jejich zvlastnosti, vlivu na vykonnost, motorické u€eni a vztahy by méla byt
samoziejmou podminkou tréninkového procesu.

Jednd se o ptipadovou studii explorativniho charakteru. Sledovanym souborem byla
specificka skupina 16 juniorskych zdvodnikl vrcholové urovné ve vodnim slalomu.

K vySetfeni byly pouZity dva standardizované dotazniky: Eysenckliv dotaznik temperamentu
EPI a dotaznik motivace vykonu (DMV) autort Pardela, Marsalové a Hrabovské (1984). Na
zéaklad¢ Eysenckova dotazniku temperamentu bylo zjisténo, Ze v souc¢asné dobé pro podani
vrcholného vykonu v juniorskych, resp. kategoriich zavodniki do 23 let je nejvhodné&jSim
typem sangvinik s nizkym skoére neurotismu, s primérnymi hodnotami motivace vykonu i

brzdici anxiozity a vysokou hodnotou ve Skéle anxiozity pozitivni.

Temperamenteigenschaften und Leistungsmotivierung der

Juniorenwettkimpfer im Wildwasserslalom

Zusammenfassung

In diesem Beitrag befassen wir uns mit den Temperamenteigenschaften und dem Profil der
Leistungsmotivierung bei Juniorenwettkdmpfern im Wildwasserslalom. Die Leistung in dieser
Disziplin stellt hohe Anspriiche an die Psyche eines jungen Sportlers. Temperamentkenntnisse
und die Leistungsmotivierung des Sportlers, das Respektieren dessen Besonderheiten,
Einwirkung auf Leistungsfdhikeit, motorisches Lernen und Bezichungen sollten zu
selbstverstindlichen Bedingungen des Trainigsprozesses werden.

Es handelt sich um eine Fallstudie vom explorativen Charakter. Es wurde eine spezifische
Gruppe von 16 Top-Junior-Wettkdmpfern im Wildwasserslalom untersucht.

Fiir die Untersuchung wurden zwei standardisierte Fragebogen verwendet: der Eysenck —
Temperament — Fragebogen (EPI) und der Leistungsmotivierung —Fragebogen (DMV)
(Verfasser: Pardel, Marsalova, Hrabovské, 1984). Der Eysenck — Fragebogen ergab, dass der

geeigneteste Typ fiir Spitzenleistung in den Juniorenkategorien, bzw. in Kategorien von
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Sportlern unter 23 Jahren der Sangvinik mit einem niedrigen Neurotismus-Score mit
Leistungsmotivierung -Durchschnittswerten und der bremsenden Anxiositidt und mit hohem

Wert auf der positiven Anxiositét - Skala.

97



5.7 Influence of imagination on the competiror’s performance in white-
water slalom

BILY, M., BUCHTEL, M., SUSS, V., HENDL, J. Influence of imagination on the
competiror’s performance in white-water slalom. Acta Universitatis Carolinae

Kinantropologica, 2009, Vol 45, no. 1, pp. 57-68, ISSN 0323-0511

ABSTRACT

Imagination is a quite common part of top white-water canoeists’ training.

The aim of the study was to try to find the dependence between the image length of
competition performance and the follow-up length of the real competition run and outline a
structure of the images. The observed sample consisted of 30 competitors of three different
performance levels and three competition categories. We have observed the relationship
between the real time needed for canoeing the course and the time necessary for the imaginary
run. The results at our sample support the conclusion that there is a quite strong relationship
between imagination and competitor’s performance in white-water slalom. To find out to
what extent it is possible to influence the competition performance by increasing the quality

of imagination, it is necessary to do further research.

Key words: imagination, ideomotor training, competitor’s performance, white-water slalom.

INTRODUCTION

White-water slalom is to a great extent a specific sport putting increased demands on the
competitor’s psyche. Unstable water terrain together with different placement of slalom gates
makes every competition completely different and unrepeatable. Moreover, competitors have
not got any training runs for several years; therefore, they have to believe their own
observation skills, judgement, experience and motor imagination when learning the course.
And right the effect of motor imagination in the last phases of training for competition was
the subject of many foreign researches and many of them proved it, especially in the area of

regulating actual mental conditions (Dovalil, 2002).

Connection between sport performance and imagination
Feltz and Landers (1983) in their study incline to the opinion that imagination can improve

sport performance. They recommend using imagination in cases when it is not possible to
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train in a different way and of course even better results can be reached when we combine
imagination with practical training. Also Mumford and Hall (Howe, 1991) came to the
conclusion that imagination is much more efficient if it is multi-sensory (internal) rather than
only visual (external). Hartus and Robinson (Howe, 1991) show that imagination is more
efficient for experienced sportsmen, in contrast Schmidt (1988) claims that efficiency is
higher in first cognitive stages of learning. Hartus and Robinson (1986) further show that
imagination has higher effect at those sportsmen who are persuaded that they can manage this
ability. Loosli (1993) dealt in his work “Run better with images in head” with ideo-kinesis,
imitating own images with the aim to reach the mentioned movement lightness.

However, not all researches came to so unambiguous conclusions. For example, Straub
(Howe, 1991) has not proved better sport results in the training group using ideo-motor
training in combination with the practical one in comparison to the group which in the same
time period went through only practical training. Howe (1991) worked up a thorough survey
about the relationship between imagination and sport performance.

The relationship between imagination and performance in white-water slalom has been
studied by MaclIntyre (1999) for a long time. The laboratory research has proved that the real
time necessary to go through the slalom course is closely connected with the time spent in
images. During imaginary runs the heart frequency of competitors rose up to 15 — 25% and
EMG activity was proved in their muscles, which were supposed to be included. The research
studying the inclusion of different muscles at competitors during their imaginary run showed
that during images there are firstly included visual-spatial senses and kinaesthetic sense

(Maclntyre, 1999).

AIM

The aim of the study was to look into the influence of imagination on the competitor’s
performance. The research was focused on finding the dependence between the image length
of the future performance and the follow-up length of the real competition run in white-water

slalom.

WORKING HYPOTHESES
H1 competitors of the master class (MC) have more precise imagination in terms of its length
— that is the time of their images is closer to the real time of their performance than it is at

competitors of lower performance levels.
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H2 competitors, whose time in images is close to the time of their real performance, reach

better performance in competitions.

RESEARCH SAMPLE

The observed sample consisted of 30 competitors from three different performance levels and

three competition categories. Table 1 shows the age average of individual categories and the

table 2 describes the performance level of the observed sample.

Table 1 Age characteristics of the sample

K1M K1W C1 Men Women | together
N 12 8 10 22 8 30
Mean 25.6 251 241 251 251 251
SD 55 10.4 5.2 5.1 10.4 6.6
Table 2 Performance level of competitors
K1M K1W C1 Men Women | together
MT 4 3 2 6 3 9
i\l 6 3 12 3 15
2VT 2 2 2 4 2 6

Key: KI1W — kayak women, K1M — kayak men, C1M — canoe men

Canoeists of every category were within both observed samples arranged according to their
achievements. The rank was made on the basis of nomination results into the national team
for the year 2006. Competitors who did not get points in nomination were later ranked
according to overall results in the Czech Cup 2006. The recency of the presented data is
related to the date of terrain measurement - 5™ May 2007. The performance classes (MC —
master class, 1% performance class, 2™ performance class) were gained on the basis of the

overall rank in the Czech Cup 2006 and competitors were their holders for the year 2007.

Research design and data collection method

We have used the method of observing the co-existent relationship through correlation
analysis (Blahus, 1996). At first we have measured at every observed person of our sample
the time necessary to go through the slalom course in images and then the time of the real

competition run. The research was realized in real competition conditions.
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Research organisation

The terrain measurement was realized 5™ and 6™ May 2007 during the 1% and 2™ competition
of the Czech Cup in white-water slalom in Spindlertv Mlyn. Due to the natural conditions
competitors have only limited possibility of movement along the race course. Possibilities of
specific warm-up before the race are also quite complicated. We have proceeded in the
following way. After the course observation, shortly before the start of the 1% competition run
of the appropriate category, we have took every competitor of our sample to a quiet place,
where we have asked him to go through the slalom course in his/her image. The time of this
imaginary run was recorded. Times of the real competition run were taken from official
results of the Czech Cup. Measuring times of the imaginary runs was done only before 1%
competition runs because experiences gained by competitors in this run could distinctly
influence the follow-up measurements. The difference between the performance in

competition and the time of the imaginary run we call the difference of the first type.

Data analysis

We have used the method of descriptive statistics and correlation analysis to investigate the
relationships between imagination and competitor’s achievement or imagination and
competitor’s performance. We have used the Spearman’s correlation coefficient to count
correlation.

To compare the measured data between groups of competitors of different performance level

we have used one factor ANOVA (Hendl, 2004).

RESULTS
The table 3 shows the statistical description of results gained during imagination at the
observed sample. Table 4 states means, minimal and maximal reached times and standard

deviations categorized according to individual canoe categories.
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Table 3 Imagination times regarding the whole sample

Measurement Mean (s) Min (s) Max (s) SD (s)
1** Czech Cup 88.0 34 119 18.6
2"* Czech Cup 105.9 52 164 21.5

Table 4 Imagination times regarding individual canoe categories
Category (n) |Measurement| Mean (s) Min (s) Max (s) SD (s)

K1M (12) 1.CP 81.0 48 101 14.6

2.CP 98.9 52 133 19.1

K1W (8) 1.CP 93.9 34 119 27.6

2.CP 119.6 77 164 24.4

C1 (10) 1.CP 89.0 65 105 14.8

2.CP 103.0 67 133 21.7

Key: 1¥ Czech Cup — results in the 1* competition of the Czech Cup, 2™ Czech Cup — results

in the 2™ competition of the Czech Cup

Comparison of the reached time values of competitor’s imaginary runs in individual

categories is showed through the box graph in the figures 1 and 2.

Figure 1 Variance of measured values of imagination
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With the analysis of variance evaluating differences of average times in categories we have

gained values p for both measurements of imagination (for the 1% Czech Cup: p; = 0,32, for

the 2™ Czech Cup: p, =0,11).
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Results of achievements in Czech Cup competitions are listed in the Table 5. Table 6 shows

these descriptive statistics in terms of individual canoe categories.

Table 5 Semi-final times of the whole sample

Measurement Mean (s) Min (s) Max (s) SD (s)
1** Czech Cup 115.0 101 139 8.9
2"* Czech Cup 118.0 103 153 11.2

Table 6 Semi-final times of individual canoe categories

Category (n) | Mean (s) Min (s) Max (s) SD (s) Mean (s)
KI1M (12) |1* Czech Cup 107.6 101 115 4.5
2" Czech Cup 110.0 103 124 6.3
K1W (8) |1¥ Czech Cup 124.3 111 139 8.8
2" Czech Cup 130.7 117 153 11.3
C1(10) |1* Czech Cup 115.8 106 127 6.5
2" Czech Cup 119.0 110 130 6.5

Figure 2 Variance of measured values — competition results
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We have gained values p for both competition results (for 1st Czech Cup: p; = 0,0003, for 2nd
Czech Cup: ps =0,0002) by the analysis of variance.

For evaluating imagination and its relationship to the performance in slalom we have used the
difference of times At between the performance t (performance) and imagination t

(imagination) At=t (performance) — t (imagination). Results are presented in tables 6a and 7.
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Values of variance of time differences measured at competitors of individual performance

groups are presented in the figure 3.

Table 6a Differences At of the 1* type of the whole sample

Mean (s) Min (s) Max (s) SD (s) Mean (s)
1.CpP 24.7 0 62 16.7
2.CP 17.3 0 63 17.1

Table 7 Differences At of the 1¥ type from regarding performance classes (PC)

Performance Mean (s) Min (s) Max (s) SD (s) Mean (s)
class (No.)
Master 1** Czech Cup 9.8 0 21 5.9
clace(10/11)*
2" Czech Cup 9.6 0 47 13.4
1" PC (15) | 1% Czech Cup 28.2 60 14.4
2" Czech Cup 16.8 61 14.7
2" +PC (6) | 1" Czech Cup 40 15 62 15.8
2" Czech Cup 32.8 11 63 19.6
Figure 3
s Competition 1 g Competition 2
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We have gained values p for both differences of imagination and competition results by the
analysis of variance (for the 1* Czech Cup: ps = 0,00012, for the 2™ Czech Cup: ps =
0,00035).

Table 8§ gives a survey about how many of all counted differences of the first type had

positive values — that means the run in competitor’s imagination was shorter than his/her real
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run; how many of them had negative value — that means the run in competitor’s imagination

was longer than his/her real run; and to what extend there was a zero value — that means the

run in competitor’s imagination was equal to his/her real run.

Table 8 Positive and negative differences of the 1* type — the whole sample

Measurement Positive differences [Negative differences| Zero differences
1* Czech Cup 30 0 1
2"" Czech Cup 22 9 1

Relationship between imagination and competitor’s achievement
The figures 4 and 5 show relationships between the order of differences At of the first type
and the order of competitors in the observed semi-final runs.

Figure 4

The order of differences in the 1st Czech Cup and ranking in the competition
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Figure 5

The order of differences in the 2nd Czech Cup and ranking in the competition
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The strength of relationship between the order of differences At of the first type and the order
of competitors after the semi-final run we have measured by the order correlation (Spearman
coefficient rs). We present the values of Spearman coefficient of the order correlation for the
1 and 2™ measurement, plus p-values of correlation analysis which evidenced their statistical

significance.

For the 1¥ Czech Cup: 1s=0,55 (p — value =0,0012)
For the 2™ Czech Cup: 1s=0,6 (p - value = 0,0003)

Relationship between imagination and competitor’s performance
With the Spearman coefficient of the order correlation we have judged the relationship
between the order of time differences of the 1* type and the ranking of competitors in the

performance ranking.

For the 1% Czech Cup: 1s=0,77 (p - value = 0,000001)
For the 2™ Czech Cup: 1s=0,63 (p - value = 0,0001)

The relationship of variables is shown in figures 6 and 7. In the point figure the axis X means
the order in performance ranking and the axis Y the order in terms of reached time

differences.
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Figure 6

Relationship between the order of imagination differences
in the 1st Czech Cup and competitiors performance
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Figure 7

Relationzhip between the order of imagination differences
in the 2nd Czech Cup and competitiors ‘performance
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DISCUSSION

Comparison of differences of the first type at competitors of different performance levels

By mutual comparing the descriptive statistics of time differences of the 1% type (difference

between imagination and semi-final run of a competitor) counted for individual groups of
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competitors from different performance classes (table 7 and figure 3) we have found out that
in both measurements the top white-water canoeists, the holders of master classes, had these
values distinctly the lowest. They were able to get in the time of their imaginary run close to
their real semi-final run, more than canoeists of lower performance classes. The observed
differences between groups are relatively significant and the statistical significance of
differences was found out through ANOVA. That proves their more exact imagination. Using
imagination in training is more often at competitors of higher performance classes than it is at
competitors of lower performance levels. The average values of differences of the first types
at the competitors of master classes were moreover in both measurements almost the same
and were closely under the border of 10 seconds.

The greater time differences were reached by the competitors of first performance classes and
according to our assumption, the holders of second performance classes in their images drew
apart their semi-final times the most. The average value of differences of the first type
counted for the whole sample was in the first measurement 25 s (£16,7s). The results in the
table 8 show that none out of differences of the first type reaches negative values; the run in
competitor’s images was in neither case longer than their real semi-final run in the 1* Czech
Cup. The imaginary achievements were in terms of time length shorter than the real
achievements, one of them corresponded with its time to the time of the semi-final run (a
competitor of the master class).

The time differences counted out of values of the second measurement are smaller than in the
first measurement. That is proved by the values of their means. The average value of
differences of the first type is in this case 17 s (13,7 s). In 22 cases the time of competitor’s
image was shorter than their performance in the semi-final run, in 9 cases longer and in one
case the time of the run in images corresponded to the time of the semi-final run (a competitor
of the master class) (Table 8). Lowering the average values of time differences in the second
measurement caused by a distinct extension of imaginary runs of competitors (increase by the
average value of 18 s (table 3) we think was cased by seemingly more demanding gate
combinations of the course in the second race. These gate combinations were probably solved
in competitor’s imagination a little bit longer than in reality later because times in semi-final
runs in the 2" Czech Cup are a little bit longer than they are in the 1% Czech Cup (average
value of this difference is 3 s (table 5).

However, in this second measurement neither of the times of the imaginary runs reached
values of the fastest semi-final time in their category. The results show that going through the

slalom course in imagination in a way that the competitor is in complete silence lasted a
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shorter time interval than the real performance of the competitor on the same course. It is
necessary to realize that on contrary to most courses the course in Spindlertiv Mlyn is
demanding thanks to its profile and also because competitions take place here only once a

year and competitors cannot train here during the year.

Relationship between imagination and competitor’s achievement

Computed values of Spearman coefficient of the order correlation for both our measurements
show medium up to strong dependence between time differences of the first type and
competitors” placements in semi-final runs. This positive relationship show point figures 4
and 5. It is obvious in them that, competitors who reached in their category the smallest time
differences of the first type, placed themselves generally in front places in semi-final runs.
The observed dependence of variables is possible to consider as statistically significant on the
basis of p-values of correlation analysis. Results of our study confirm the conclusions of
Maclntyre (1999), who observed this dependence in laboratory.

Relationship between imagination and competitor’s performance

Computed values of Spearman coefficient of the order correlation for both our measurements
correspond to strong dependence. The smallest time differences of the first type were
observed at competitors who appear in front places of our performance ranking. This
relationship show figures 6 and 7 and it is possible to be considered as statistical significant.
The proof of the direct dependence between the quality of imagination process and the quality
of'a competitor observed in terms of his/her performance is confirmed by the results coming
from the observation of values of time differences of the first type at competitors of a
different performance level and agree with the statement of Feltz and Landers (1983), who
present in their study an opinion that the imagination process can improve the sport

performance.

CONCLUSION
The results from the observation focused on the evaluation of the relationship between
imagination and competitor’s performance proof the validity of our working hypotheses:

» Elite white-water canoeists (holders of master class) were able to approximate their
times of imaginary runs more to the times of their real achievements than competitors
of lower performance levels.

» The direct dependence of the quality of imagination performance on the quality of a

competitor was proved, observed in terms of his/her performance.
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*  Going through the slalom course in Spindlertv Mlyn in images in a way, when a
competitor is during the imagination process absolutely calm, takes in principle a
shorter time interval than the real achievement of the competitor on the same course.

* The direct dependence of the quality of the real competitor’s performance on the
quality of his/her imagination performance was proved.

The image of the performance and related ideo-motor processes are of a great use. Our

results, gained in real competition conditions, lead to the opinion that the goal-directed

training of this ability can positively influenced the reached competition performance.

However, this hypothesis is necessary to validate with a further research and appropriately

structured experiment.
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Vliv predstavivosti na vykon zavodnika ve vodnim slalomu

Abstrakt

Predstavivost je zcela béznou soucasti pripravy Spickovych vodnich slalomart.

Cilem studie bylo pokusit se dolozit zavislost mezi délkou trvani pfedstavy soutézniho
vykonu a naslednou délkou trvani skute¢né soutézni jizdy zavodnika a provést néstin
struktury jejich predstav. Vysledky u sledovaného souboru ukazuji na pozitivni vliv

ptfedstavivosti na vykon zadvodnika ve vodnim slalomu.

Klic¢ova slova: piedstavivost, ideomotoricky trénink, vykon sportovce, vodni slalom.
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5.8 Vliv vybranych psychickych faktori na vykon zavodnika ve vodnim
slalomu na divoké vodé

BILY, M., KUBRICAN, P., SUSS, V. Vliv vybranych psychickych faktori na vykon
zavodnika ve vodnim slalomu na divoké vod&. Ceskd kinantropologie. 2009, ro¢. 13, ¢. 2,

s. 19 -27.

ABSTRAKT

Zamérem studie bylo zjisténi hodnot zavodni tzkosti a posouzenti jejich vlivu na vykon
zavodnika ve vodnim slalomu. Vyzkumu se zi¢astnilo celkem 20 zavodnikli vrcholné urovné
v Ceské republice (10 muzi a 10 Zen). K posouzeni zavodni izkosti byl vybran dotaznik
,Competitive state anxiety inventory* (CSAI) v modifikaci Martense et al. (1990) CSAI- 2.
Na zaklad¢ ziskanych hodnot tii slozek zavodni uzkosti z dotazniku CSAI- 2 jsme na zaklad¢
korela¢ni analyzy pomoci Spearmanova korelacniho koeficientu ur€ili jejich vztah k vykonu
v zavodé. Pfedpokladali jsme, Ze nadhrani¢ni urovein aktivace, majici za nasledek zvysené
hodnoty somatické a predevsim kognitivni uzkosti, bude negativné ovliviiovat vlastni vykon
ve vodnim slalomu na divoké vode¢.

Vysledky ukazuji, Ze vodni slalomafi maji vy$si hodnoty kognitivni a somatické tizkosti a
nizsi hodnoty sebedtvéry, nez vrcholovi zdvodnici z jinych sportovnich odvétvi. Korelacni
vztah mezi jednotlivymi slozkami zavodni tizkosti a vlastnim vykonem v daném zavodé nebyl

prokazan.

Kli¢ova slova: zavodni tizkost, sebedtvéra, dotaznik CSAI — 2, sportovni vykon, vodni

slalom.

UvoD

Vodni slalom je zna¢né specifickym sportem, ktery klade zvySené naroky na psychiku
zavodnika. Nestaly vodni terén spolu s vzdy odliSnym rozmisténim slalomovych branek déla
kazdy zavod zcela jinym a neopakovatelnym. V souc¢asném sportovnim tréninku na vrcholové
1 vykonnostni Grovni je vénovana velka pozornost v pfiprave pfedev§sim dvéma slozkam
sportovniho vykonu, fyzické a technicko-taktické. Prestoze je vliv psychiky na vykon
prokazatelné dokazan, psychologicka ptiprava dlouho ziistavala stranou z4jmu. Pii
vyrovnanosti absolutni svétové Spicky byva psychicka slozka vykonu limitujicim faktorem

uspésnosti (Bily, 2004).
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Uzkost ve sportu je zavazny psychologicky problém, protoZe jde o nejasnou predtuchu
nebezpeci, jez nejsme schopni popsat a urcit, a je doprovazena funkénimi zménami

to zmény mysleni (kognitivni), psychomotoricky neklid, tfes, pocity bezmoci, stereotypie

v jednani, zazené v€domi, poruchy vyhodnocovani aktudlni situace, rozkol v motivech a
zmény somatické, celkova svalova ochablost, redukce vykonnosti ndsledkem zvySené tvorby
kyseliny mlé¢né ¢i interference pii vyuziti kysliku a cukru ve svalovém metabolismu, zmény
gastrointestinalni a jiné (Slepicka, HoSek & Hatlova, 2006).

V soucasnosti je zavodni tzkost vnimana jako multidimenziondlni stav i rys (Jones, 1995)
obsahujici kognitivni a somatické slozky. Martens et al. roku 1990 vyvinuli dotaznik CSAI —
2, kdy béhem validizace dotazniku nalezli dalsi slozku Gzkosti definovanou jako sebedivéra
(self-confidence).

Dal8im krokem ke zjisténi psychického stavu bylo vypracovani dotazniku SAS (Sport
Anxiety Scale). SAS zahrnuje i tendenci prozivat obavy, somatické reakce a koncentraci

v zavodech.

Zavodni uzkost

Moderni sport, alespoii jeho vykonnostni a vrcholové forma, je charakteristicky intenzivnim
tlakem na ucastniky v o¢ekavani vysokého vykonu. Tento tlak vyrazné€ ovlivituje jednotlivé
slozky zavodni uzkosti, predevsim pak kognitivni Gzkost a sebeditvéru. Jones (1995) hovoii o
»sportovnim experimentu‘. Subjekty jsou elitni sportovci, jejich dovednostni troven je
striktné kontrolovéna, tudiz existuji pouze velmi nepatrné rozdily v kondi¢nich
pfedpokladech. Z toho plyne, Ze faktor, ktery rozli§i mezi vitézem a porazenym, je pfirozené
psychologicky — specificky. Je to schopnost subjektu vyrovnat se stresem zavodu. Mnozi
vypadaji, Ze se s témito okolnostmi vyrovnavaji velmi dobte, n¢kteti dokonce vzkvétaji. Pro
jiné to vSak muze byt spiSe traumatickd zkuSenost charakteristicka uzkosti a spiSe snizenim
vykonnosti.

Zjisténi Jonese vyuzivame i my v naSem vyzkumu. VSichni probandi byli pod tlakem stejného
zavodu. Jednalo se o nominac¢ni zdvod na OH, ME a SP, psychické napéti zavodniki

dosahovalo hrani¢nich hodnot.
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Slozky zavodni uzkosti

Zamé¢fili jsme se na zjisténi aktualniho psychického stavu, a to predevsim jednotlivych slozek
zavodni uzkosti (anxiety). JiZ Martens et al. (1990) ve svém vyzkumu tvrdi, Ze pfi¢inami
kognitivni tizkosti a sebedlivery jsou ty faktory prostfedi, jenz souvisi se sportovcovym
o¢ekavanim uspéchu a zahrnuji 1 percepce vlastnich a soupetfovych schopnosti. Naopak
podnéty, které vyvolavaji somatickou uzkost, jsou uvaddény jako nehodnotici se. Jsou krat$iho
trvani a obsahuji hlavné podminéné reakce na bézné ¢innosti, jako naptiklad prohlidku trati,
rozjezdéni ¢i rozevicovani. V dalSich studiich, ze kterych jsme vychazeli i my, jsou shrnuta i
tato tvrzeni: kognitivni tizkost nartista s poctem let sportovni kariéry, s vnimanou schopnosti
roste sebedlveéra, kognitivni uzkost se zvysuje s pfehnanou aspiraci zavodnika (Jones, 1991).
Z toho vyplyva i tvrzeni, Ze kognitivni tizkost je u sportovcll negativné spojena s vnimanim
toho, zda svych ciliit mohou dosdhnout. Sebediivéru ovliviiuji nemalou mérou ve vodnim
slalomu 1 vnéjsi podminky, jako napf. vytyC€ena trat,, pocasi, divaci, material. Velky vliv na
piipravenosti pfed zavodem.

Kognitivni izkost a sebedlivéra maji né€které bézné pticiny, pres individudlni rozdily je l1ze
rozpoznat u vétSiny sportovcu.

Charakteristika vykonu ve vodnim slalomu

Vodni slalom fadime do skupiny rychlostné-silovych sportli. Zavody i trénink se odehravaji

v pfirodnim prostfedi nebo na uméle vytvorenych tratich, jeZ se méni nejen jako vnéjsi ramec
pohybové Cinnosti, ale pfedevsim z hlediska podminek, které rozhoduji o vybéru adekvatnich
pohybovych odpovédi (Bily, 1996).

Jizdu na slalomové lodi miiZeme charakterizovat jako dynamickou svalovou ¢innost skladajici
se z cyklickych a acyklickych tisekii nestejné doby trvani. Cinnost kajakafte je slozena
predevsim z pohybu, které maji lod’ pohanét vpied a z pohybi, které lod fidi. Cim vyssi je
procento hnacich zabért oproti fidicim, tim je G¢innost padlovani vyssi. VSechny pohyby
nutné k zvladnuti prijezdu slalomové trati vytvaii znacné slozity nervosvalovy komplex. Tyto
pohybové tkoly sportovei fesi pomoci fady dynamickych stereotypti o vysoké plasticité.
Motoricky se na nich podili pfedevsim svalstvo trupu a pazi. Pasivné&jsi tlohu maji dolni
koncetiny, které jezdce predevsim fixuji v lodi a pomahaji pfi fizeni a ndklonech lodi. Lze
konstatovat, Ze jizda na divoké vod¢ ve slalomovych brankach ptedpoklada zvladnuti fady

diskrétnich dovednosti sériové slozenych v jeden celek (Bily, 2004).
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Vykon ve vodnim slalomu je podminén optimalnim sladénim pohybové struktury s funkei
organismu adaptovaného na vysokou zatéZ a vysokymi naroky na psychiku zadvodnika. Je
zavisly pfedevsim na technicko-koordina¢ni pfipravenosti, psychické odolnosti a

kardiorespiracni zdatnosti. Jeho délka trvani v jedné zavodni jizd¢ je cca 100 sekund.

vvvvvv

vvvvvv

patii pfesnost a rychlost rozhodovani, predikce a anticipace disledkt ¢i budouciho vyvoje. Je
zde nezbytna kratkodob4, avSak Uiplna koncentrace, silna vilile a houZevnatost nejen

k zavodiim, ale také k tréninkovému procesu (Béhmnova, 1981).

Z psychickych faktorti za zv1asté diilezité povazujeme senzomotorické schopnosti, predevsim
rychlé pohybové reakce, specifickou odvahu se zvySenou ochotou riskovat, vysokou odolnost
vii€i emociondlnimu napéti a vyrazny cit pro odhad vzdalenosti. Vodni slalom svym
charakterem vyZaduje neustalé zdokonalovani se pfi zapojovani vn&jsi 1 vnitini pfedstavivosti
(Bily, Kra¢mar & Novotny, 2001; Bily, 2004).

Ukazuje se, Ze pro podani vrcholového vykonu ve vodnim slalomu je signifikantni typ
osobnosti flegmatik s nizkym skére neurotismu a brzdici anxiozity (Bily & Siiss, 2006).
Podle Valouskova tvrzeni z roku 1974 maji vykonnéjsi zavodnici vySsi roven schopnosti
rychlého rozhodovani, fizeni pohybové aktivity a adaptace na nové podnéty. ValouSek rovnéz
prokézal pozitivni vztah mezi vyspélosti zavodnikt a kinestetickou citlivosti — vyssi fyzicky

vék ma ve vodnim slalomu blize ke sportovnimu mistrovstvi (Valousek, 1974).

CIL VYZKUMU

Zamérem studie bylo zjisténi hodnot zavodni uzkosti a posouzeni jejich vlivu na vykon v
zavod¢. Na zakladé ziskanych hodnot tii slozek zavodni uzkosti z dotazniku CSAI- 2 jsme se
pokusili ur¢it jejich vztah k vykonu v zavodé.

e Na zéklad¢ psychologického dotazniku ke zjistovani zdvodni tzkosti CSAI-2 zjistit
hodnoty tfi slozek zavodni tizkosti u kazdého sledovaného jedince a ty porovnat s
normami.

e Zjistit, jaky vliv maji jednotlivé slozky zavodni uzkosti na vykon ve vodnim slalomu

na divoké vodé.
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PRACOVNI HYPOTEZY

H1 z&vodnici s niz§imi hodnotami somatické uzkosti dosdhnou ve sledovaném zavod¢ lepsiho
umisténi.

H2 zavodnici s niz§imi hodnotami kognitivni tzkosti dosdhnou ve sledovaném zévodé lepsiho
umisténi.

H3 z4vodnici s vy$§imi hodnotami sebediivéry dosahnou ve sledovaném zavodé lepsiho
umisténi.

H4 muzi maji vyssi sebedivéru a nizs$i hodnoty uzkosti nez Zeny.

Vyzkumny soubor

Sledovany soubor tvofilo 10 muza /3 x Mistrovska tfida (MT) a 7 x 1. vykonnostni tfida (1.
VT)/a 10 Zzen (3 x MT a 7 x I. VT) kategorie K1 z Ceského poharu ve vodnim slalomu
ro¢niku 2008. VEkova charakteristika souboru je uvedena v tabulce 1. Aktualnost uvedenych
udajti se vztahuje k datu terénniho méfent, tedy k 5. 5. 2008. Vykonnostni ttidy (MT 1 .VT)
slalomafi ziskali na zékladé celkového umisténi v sérii zavodti Ceského poharu 2007 a byli

jejich nositeli pro rok 2008.

Tabulka ¢. 1 Vé&kova charakteristika souboru

Klm K1z
N 10 10
Pramér 249 28,8
SD 5,3 9,8

Legenda: K1Z — kajak Zeny, K1m - kajak muzi.

DESIGN VYZKUMU A METODA ZiSKANI DAT

Jedna se o popisnou studii s vyuzitim metody sledovani koexisten¢niho vztahu pomoci
korela¢ni analyzy (Blahus, 1996). Vyzkum probihal v redlnych podminkéch soutéze pied
prvnim nomina¢nim zavodem na OH, ME a SP 2008 ve vodnim slalomu 12. 4.2008 ve
Veltrusech.

Ke zjisténi hodnot slozek zavodni uzkosti bylo pouzito dotazniku CSAI-2.
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ANALYZA DAT

Ziskand data z dotazniku CSAI-2 pro zjiStovéani zdvodni tzkosti jsme vyhodnotili podle
norem. Pouzili jsme ,,Norms for male/female elite athletes” z ,,Competitive anxiety in sport*
(Martens et al., 1990) a zanesli do tabulky podle jednotlivych slozek tizkosti.

Ke zkoumani vztahii mezi slozkami zavodni Uzkosti a vykonem zavodnika (ktery byl dan
pofadim v zavodé€) jsme vyuzili metody popisné statistiky a korelacni analyzu. Pro zjisténi
statistické zavislosti mezi sportovnim vykonem a jednotlivymi slozkami zavodni Gzkosti byl

pouzit neparametricky korela¢ni vyzkum pomoci Spearmanova korelaéniho koeficientu.

VYSLEDKY

Poradi probandi ve sledovaném zavodé¢, vysledky dotazniku CSAI-2 a potadi v namétenych
hodnotéch jednotlivych komponent zdvodni tizkosti (kognitivni iizkost, somaticka uzkost a
zmény sebedlvéry) ukazujeme v tabulkdch 2 a 3. U kognitivni a somatické uzkosti byl prvni

cvwr

Tabulka &. 2 Poiadi kajakaiek v 1. Ceského pohéru a jejich hodnoty slozek zavodni tizkosti

pofadiv | somatickd kognitivni zmény
zavodnice 1.CP uzkost pofadi uzkost poradi | sebeduvery | poradi
1 5 22 7 25 9 12 10
2 2 21 6 17 2,5 14 8
3 4 18 4 15 1 14 8
4 1 20 5 19 4,5 16 5,5
5 6 24 8 19 4,5 19 2
6 3 16 2 22 8 19 2
7 12 28 10 21 7 14 8
8 27 14 1 20 6 16 5,5
9 8 17 3 35 10 17 4
10 7 25 9 17 2,5 19 2
prameér 20,5 21 16
SD 4,15 5,39 2,37
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Tabulka &. 3 Potadi kajakait v 1. Ceského poharu a jejich hodnoty slozek zavodni uzkosti

pofadiv | somaticka kognitivni zmény
zavodnik | 1.CP uzkost poradi uzkost potadi | sebedtvéry | poradi
1 10 14 3,5 10 1,5 28 3
2 3 22 8,5 22 8 20 8
3 2 14 3,5 16 5,5 27 4
4 4 24 10 27 9,5 14 10
5 1 17 7 16 5,5 21 7
6 5 12 1,5 10 1,5 32 2
7 11 15 5 21 7 22 6
8 19 12 1,5 12 4 36 1
9 6 22 8,5 27 9,5 15 9
10 12 16 6 11 3 26 5
prameér 16,8 17,2 24,1
SD 4,14 6,34 6,69

Tabulka ¢. 4 Souhrnné vysledky a normy dotazniku CSAI-2 pro vrcholové sportovece

Somaticka uzkost | Kognitivni uzkost Sebedtvéra
skupina | skore odchylka| skore |odchylka| skére |odchylka
K1
muzi 16,80 4,14 17,20 6,34 24,10 6,69
K1 zeny| 20,50 4,15 21,00 5,39 16,00 2,37
zeny- 17,98 5,20 20,11 5,42 24,56 5,33
norma
muZi - 16,29 4,65 19,29 4,80 26,21 4,81
norma

Legenda: v tabulce uvadime primérné hodnoty a jejich smérodatné odchylky. Vysledky

norem jsou uvadény podle Martense et al. (1990).

Vysledky ukazuji, Ze vodni slaloméaiky mély vSechny tii hodnoty zavodni uzkosti horsi, nez
jsou hodnoty norem pro vrcholové zavodnice. Priimér souboru ma vyssi hodnoty somatické a
kognitivni tizkosti a niz8§i hodnoty zmén sebedivéry, coz ma pravdépodobné negativni vliv na

samotny vykon. Smérodatné odchylky vSech tii komponent jsou v normé pro danou skupinu.
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Pouze tii zdvodnice nami sledovaného souboru mély nizsi hodnoty somatické izkosti, nez je
norma. Primér hodnot kognitivni Gzkosti byl jen o 0,89 vysS§i nez norma a celkem Sest
zavodnic se pohybuje pod primérnou hodnotou. Primér nasi skupiny je vyrazné ovlivnén
zavodnici 9, kterd ma extrémné vysokou hodnotu kognitivni tizkosti a negativné tak ovliviiuje
celkovy primér. Zmény sebedtivéry u sledovaného souboru zen vykazuji nejveétsi rozdil od
normy. Zadna z dotazanych zavodnic se nepfiblizuje ke sttednim hodnotam normy. U
sledovaného souboru je hodnota smérodatné odchylky nizsi, patrné by se mohlo jednat o
bézny jev u vodnich slalomatek.

U kajakari se hodnoty vsech sledovanych komponent zavodni zkosti blizi hodnotdm norem.
Hodnoty somatické izkosti ma naSe skupina jen o 0,51 vyS$si neZ ur€uje norma. Tti zdvodnici
maji vys$si hodnotu somatické uzkosti nez je norma. Hodnoty kognitivni tizkosti ma nami
sledovany soubor dokonce o 2,09 niz$i nez uvadi norma. Tento vysledek je vSak zkreslen
smérodatnou odchylkou naseho souboru, které ¢ini 6,34, kdy se minimalni i maximalni
hodnoty souboru pohybuji daleko od priiméru. Tento rozptyl je pravdépodobné zplisoben
riznymi typy zédvodnikll. Na rozdil od tvrzeni z ivodu (Jones, 1991) maji sledovani
zavodnici, ktefi se vénuji vodnimu slalomu krats$i dobu, vyssi hodnoty a zdvodnici s delsi
kariérou naopak hodnoty niz§i. Hodnoty sebediivéry maji sledovani zavodnici o 2,2 niz$i nez
hodnoty norem pro vrcholové sportovce. I zde je u naseho souboru zna¢na smérodatna
odchylka, kterou zplisobuje vyrazny rozptyl hodnot, kdy jeden ze zavodnikt (8) vykazuje
maximalni zmény sebedlvery a dal$i maji velmi nizkou hodnotu.

Korelaé¢ni vyzkum

Vysledky korela¢ni analyzy uvadime v tabulce 5. Hladiny zavislosti mezi vykonem a
ukazateli psychickych faktorti jsme posuzovali jako riiznou miru asociace podle velikosti
korelacniho koeficientu r. Je-1i hodnota korela¢niho koeficientu v rozmezi 0,1-0,3, jedné se o
zavislost malou, v rozmezi 0,3- 0,7 jde o zavislost stfedni a je-1i hodnota v rozmezi 0,7-1,
jedna se o zavislost velkou. Spearmantiv koeficient r na 95 % hladin¢ vyznamnosti pro deset

proband je signifikantni, pokud kriticka hodnota |r| > 0,564 (Hendl, 2004).

Tabulka 5 Hodnoty Spearmanova korela¢niho koeficientu

pofadi |somatickd | kognitivni zmény
v 1.CP uzkost uzkost | sebedivéry
Zeny 0,078 0,335 0,099
muzi -0,379 -0,318 0,430
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Hodnoty korelacnich koeficientli nedosahuji tabulkové kritické hodnoty, tedy nelze urcit silu asociace
proménnych. Nebyla prokazéana statistickd vyznamnost mezi jednotlivymi slozkami zdvodni izkosti a

poradim v zavodé¢ jak v kategorii K1 Zeny, tak v kategorii K1 muzi.

DISKUSE

Na zakladé dat ziskanych vyhodnocenim dotazniku CSAI-2 Ize konstatovat, Ze ndmi
sledované vodni slalomarky mély vyssi hodnoty kognitivni a somatické uzkosti, nez jsou
priamérné hodnoty dosazené vrcholovymi zdvodnicemi z jinych sportovnich odvétvi. Srovnani
se zéavodnicemi z jinych sportil ukazuje tabulka 6, zpracovana podle vysledkti Tuc¢kové
(2006), ktera pomoci dotazniku CSAI — 2 hodnotila skupinu ¢eskych softballistek (n = 68) a
podle Martense et al. (1990), kteti uvadi vysledky americkych basketbalistek.

Tabulka 6 srovnani vysledkti K1 Zeny s obdobnymi studiemi.

Somaticka uzkost | Kognitivni Gizkost Sebedlivéra
skupina |skore odchylka| skore |odchylka| skére [odchylka
K1 zeny | 20,5 4,15 21 5,39 16 2,37
zeny- 17,98 5,2 20,11 5,42 24,56 5,33
norma
softball 14,7 3,5 16,5 4,6 23,8 4,8
basketbal 18,5 6 20,9 6,1 24,6 5.4

Vysledky naznacuji, Ze vysoké hodnoty kognitivni i somatické Gzkosti mély negativni vliv na
vlastni vykon. Nizké hodnoty zmén sebedlivéry, které maji sledované zavodnice niZsi, nez
urcuji normy, patrné negativné ovliviiuji provedeni vlastni pohybové ¢innosti pti zavodeé.
Domnivame se, Ze nizka sebedlivéra u zen vyplyva z fady proménnych, narocnosti terénu i
tlaku na zévodnice.

U muzi dosahovaly hodnoty vSech tfi zjiSténych slozek zavodni uzkosti primérnych hodnot
norem pro vrcholové sportovce. Nicméné hodnoty kognitivni uzkosti a zmén sebedtivéry jsou
u sledovanych zavodnika velmi rozdilné (tabulka 4). Mohou byt zplisobeny nejednotnym
psychickym tlakem na z&dvodniky a riznymi zkuSenostmi ze soutézi. Méné zkuSeni zavodnici

dosahovali vys$$ich hodnot kognitivni uzkosti a nizSich hodnot sebedtvery.
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Zavislost mezi jednotlivymi sloZkami zavodni uzkosti a vykonem

K ur¢eni vztahu mezi vykonem a jednotlivymi slozkami zadvodni tizkosti (kognitivni uzkost,
somaticka uzkost a sebediivéra) jsme pouzili Spearmantiv korelacni koeficient. Ani jedna

z Sesti vyslednych hodnot korela¢niho koeficientu (3 pro muze, 3 pro Zeny) nebyla vyssi nez
stanovena kritickd hodnota pro dany soubor |r| > 0,564.

Jsme si védomi, Ze ndmi pouzity dotaznik CSAI-2 méfi intenzitu zdvodni Gizkosti a zamétuje
se na jeji tii slozky (somatickou uzkost, kognitivni tizkost a sebedivéru), ale nezaobira se
dal$imi dimenzemi zavodni uzkosti, jako je frekvence a smér kognici (myslenky zdvodnika).
Pti frekvenci vyskytu je nutné zohlednit to, kolik ¢asu zbyva do samotného startu zdvodu,
jakeé jsou nejcastéji se objevujici symptomy tzkosti a kolik ¢asu vénuje sportovec tzkostnym
myslenkam (kognitivni intruze) v o¢ekavani zavodu. Studie zabyvajici se vlivem zavodni
uzkosti na vykon zdvodnika ukazuji na podobné zavéry.

Neblizsi srovnani se nabizi s vysledky studie Jancara (2008), ktery sledoval pomoci dotazniku
CSAI-2 zavodniky kategorie kanoe jednotlivei (C1). Vysledky jeho studie uvadime v tabulce

7 ve srovnani s vysledky kategorie K1 a normou podle Martense et al. (1990).

Tabulka 7 vysledky z dotazniku CSAI-2 muzi

Somaticka uzkost | Kognitivni uzkost Sebedtvéra

skupina | skore odchylka| skore |odchylka| skére |odchylka
K1
muZzi 16,8 4,14 17,2 6,34 24,1 6,69

muzi -
norma 16,29 4,65 19,29 4.8 26,21 4,81
Cl muzi| 16,8 3,43 14,66 5,27 21,00 5,51

Jancarovi se nepodafilo prokazat signifikantni vztah mezi slozkami zavodni Gzkosti a
vykonem. Stejné€ jako ndm se mu nepotvrdila hypotéza, Ze zdvodnici s niz§imi hodnotami
kognitivni Gzkosti dosdhnou lepSiho umisténi ve sledovaném zavodé.

Naopak Marek (2006) ve své praci doSel k zavéru, Ze pouze somatické Gizkost mé vyraznéjsi
vliv na vlastni vykon v zdvod¢ muzi na 1000 m v rychlostni kanoistice. Marek tvrdi, Ze
zavislost mezi vykonem a somatickou izkosti je pfimo umérnd. My jsme k tomuto zavéru
nedosli, ale to miize byt zplisobeno rozdilnosti charakteru vykonu ve vodnim slalomu na

divoké vod¢ a v rychlostni kanoistice. Na divoké vodé je i diky trati vytyCené brankami a
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obtiznosti vodniho terénu vice proménnych, coz muize klast vyssi naroky na psychiku

zavodnika.

ZAVER

V ramci zkoumani jsme zjistili, jaky vliv maji vybrané psychické faktory zavodni tzkosti
na vysledny vykon zavodnikii ve slalomu na divoké vodé¢. Veskeré vysledky se vztahuji pouze
na nami sledovany soubor dvaceti respondentli ve vztahu k vysledkiim jednoho konkrétniho
zavodu.

Vysledky sledovani zamétené na posouzeni vztahu mezi slozkami zdvodni uzkosti a
zavodnim vykonem zavodnika nepotvrdily platnost ti naSich pracovnich hypotéz.

Vliv jednotlivych slozek zavodni uzkosti na vlastni vykon nebyl v souvislosti s danym
zdvodem prokazan. Zadna ze zjisténych absolutnich hodnot korelaéniho koeficientu nebyla
vy$s§i nez kriticka hodnota pro dany soubor [r| > 0,564.

Vysledky Setfeni prokéazaly, Ze muzi méli vy$si hodnoty sebediivéry a niz8i hodnoty
kognitivni a somatické uzkosti nez Zeny.

Vysledky nejsou zobecnitelné nejen pro velikost souboru, ale i proto, Ze Setfeni bylo

provedeno pouze jednou a porovnani jen s jednim zdvodem.
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Abstract

The aim of the study was to find out the values of competition anxiety and evaluate its
influence on competitor’s performance. We have tried to determine the relationship between
competition performance and the three components of competition anxiety measured by the
CSAI-2 questionnaire. We supposed that the higher level of activation resulting in higher
somatic and mainly cognitive anxiety values will negatively influence the own performance in
white water slalom.

Results showed that white water athletes had higher cognitive and somatic anxiety values and
lower self-confidence values than elite athletes from other sports. The correlation between the
individual components of competition anxiety and performance in the observed competition

was not proved.

Key words: competition anxiety, self-confidence, sport performance, white water slalom
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5.9 Influence of selected fitness and mental factors on the sport

performance of a competitor in white water slalom

BILY, M., SUSS, V., JANCAR, D. Influence of selected fitness and mental factors on
the sport performance of a competitor in white water slalom. Acta Universitatis

Carolinae Kinanthropologica, 2010, vol. 46, no. 1, pp. 123-132, ISSN 0323-0511

ABSTRACT

Paper is focused on the observation of selected fitness and mental indicators of competitor’s
performance in white water slalom in the Czech Republic, and their influence on the final
performance in race.

The observed sample consisted of 6 C1 competitors aged 18 to 31, members of the Czech
national team. Selected performance indicators were: a) results in the test battery according to
Bily in runs for a different distance (Siiss, Bily and Bunc, 2008), b) results in the Wingate test
on the arm ergometer and c) results from the CSAI-2 questionnaire measuring pre-start
anxiety. The comparing criterion was the nomination rank for the Olympic race in Beijing
2008, which was determined by the results from 4 races.

Nonparametric correlation research with Spearman correlation coefficient was used to find
statistic dependence between the sport performance and selected factors. Results show a close
significant relationship between the terrain test and the somatic component of performance
anxiety in comparison with the final competitor’s performance in observed races. The
dependence of the functional indicators values from the 30-s Wingate test and the cognitive

component of competition anxiety on the final competitor’s performance were not fully
proved. However, high values of correlation coefficient (s = 0,638) between the values of

cognitive anxiety, 30-s Wingate test and competitor’s results in a race indicate that there may

exist a dependence.

Key words: white water slalom, terrain tests, Wingate test, competition anxiety, sport

performance.
INTRODUCTION

Sport performance in white water slalom is influenced by many factors, which more or less

influence the final result. The performance is determined by specific requirements for the
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energy supply of muscle work, specific requirements for the individual adjustment of general
paddling technique on the basis of biomechanical principles (requirements for individual
technique) and finally specific requirements for the competitor’s psychic state (psychic
requirements). How to influence these requirements and prepare the competitor for the
performance is sought during the training. It is necessary to pay attention to all factors which
influence the final competitor’s performance. According to Dovalil (2002) the sport
performance is influenced by five groups of factors. Somatic, tactic and technical factors of
competitor’s performance were not the subject of this study; therefore we will not mention
them any more, even though these are also important factors like the discussed fitness and

mental factors.

Fitness factors

From the fitness and physiological point of view white water canoeing is a physical activity in
which competitors have to excel in strength, speed, endurance and skills. Strength
presumptions are necessary for realizing motor skills, their development is necessary for
growth and keeping top performance. According to experts (Bily, 2002) strength abilities
create in the performance structure of a white water competitor approximately 20%. Due to
different strength requirements for a stroke, these values are different for each category.
According to strain gage treatment of strength on the paddle the highest values are at C2
canoeist (Bily, 2002).

Performance in white water slalom is possible to characterize by a high development of
cardio-respiration system (Havlickova, 1999), high ability to transfer and use oxygen. The
dominant zone of energy supply of muscle work in white water performance is anaerobic
metabolism (Bily, Heller, Vodicka and Siiss, 2006). Differences between the elite competitors
are minimal; therefore it is necessary to devote attention to all factors which influence the
final competitor’s performance.

Mental factors

Very important mental factors in white water canoeing are sensomotor abilities, fast motor

reactions, prompt situation solving, specific courage with the high willingness to risk, high

tolerance to emotional stress and ability to concentrate maximally for a short time sequence
with a distinct feeling for the distance judgement (Bily, 2002).

Character of white water slalom requires a continuous improvement while using outer and

inner imagination. During the sport training it uses a typical auto-didactic strategy (Macintyre,
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1999). Valousek (1974) found out that competitors reached in all examinations higher level of
abilities in fast decision-making, direction of motor activity and adaptation to new stimuli.
They were better in judging short time intervals. The positive relationship between maturity
and kinaesthetic sensitiveness was proved — higher physical age has in slalom positive
relationship to sport mastery.

It is shown that for performing the top performance in white water slalom the significant type
of personality is phlegmatic with low scores in neurotism and restricting anxiety (Bily, Siiss,
2007).

White water slalom belongs between risk sport disciplines. Risk is the demanding water
terrain for the competitor. The issue of fast decision-making is often the essential moment of
sport performance. The fast and right decision-making does not have to be of course
associated with risk, which is brought by the water terrain. The competitor is all the time
forced to choose out of many possible gate combinations on the course, which are optimal

regarding to his/her abilities and skills.

Competition anxiety

Anxiety in sport is a serious psychological problem because it is an unclear anticipation of
danger, which we are not able to describe and determine and it is accompanied by functional
changes in organism. Negative changes invoked by competition anxiety belong among the
most serious manifestations. Those are changes of thinking (cognitive), psychomotor
uneasiness, shaking, feelings of helplessness, stereotype in acting, narrower consciousness,
disorders in evaluating an actual situation, schism in motives and somatic changes, overall
muscle inertia, decrease of performance due to higher production of lactate or interference
when using oxygen and sugar in muscle metabolism, gastrointestinal changes and others
(Slepicka, Hosek and Hatlova, 2006).

Cognitive anxiety closely relates to changes of self-confidence, which means expecting
success or failure. There is a linear dependence between self-confidence and performance
(TomeSova, 2006).

Modern sport, at least its performance and elite form, is characterized by intensive pressure on
participants and expects high performance. This pressure significantly influences individual
components of competition anxiety, mainly then the cognitive anxiety and self-confidence.
Jones (1995) talks about “sport experiment”, subjects are elite athletes; their skill level is
strictly controlled, so there are only slight differences in fitness preconditions. Therefore, the

factor which distinguishes the winner from the loser is naturally psychologically specific. It is
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the ability to deal with the competition stress. Many seem to deal with these circumstances
very well, some even flourish. However, for some people it can be rather traumatic experience
characterized by anxiety and performance decrease. The competition anxiety is now
understood as a multi-dimensional state and feature (Jones, 1995) containing cognitive and
somatic components.

Results by (Jones, 1995) were used in our research. All tested persons were under the stress of
the same competition, nomination races for getting into national teams, when we have

supposed that mental stress of competitors reaches border values.

RESEARCH AIM

The aim of the study was to find out how the selected fitness and mental factors influence the
final competitor’s performance in white water slalom. We have estimated fitness indicators of
competitors in white water slalom out of the test battery in runs for a different distance (Suss,
Bily and Bunc, 2008) and laboratory 30-s Wingate test on the arm ergometer. From the
mental indicators we have observed the values of competition anxiety according to the CSAI
— 2 questionnaire. Values of selected indicators were compared to competitor’s results in

nomination races into Czech national teams.

WORKING HYPOTHESES

H1  The competitor reaching the highest values of selected fitness indicators in the 30-s
Wingate test on the arm ergometer will reach the highest rank in selected competitions,

H2  The competitor reaching the best times in the terrain test will reach the best placement
in the observed competitions.

H3 The competitor with the lower values of the cognitive and somatic component of
performance anxiety and higher values of self-confidence changes will reach the best

placement in the observed competitions.

METHODOLOGY

It is a case study of an explorative character, in which the research has an association
character. We have observed the relationship between variables. The dependent variable were
the competition results in nomination races, the independent variables were the selected
functional indicators reached in the 30-s Wingate test in the laboratory of the Faculty of
Physical Education and Sport, results reached in the terrain test battery and results from the

CSAI-2 questionnaire for observing performance anxiety.
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RESEARCH SAMPLE

The research sample consisted of 6 canoeists in the age range 18 to 31 years, members of
Czech national teams. It was a very elite sample of canoeists, medal owners from The World
Championship, Europe Championship, Junior World Championship and Olympic Games
participants. The age difference of individual competitors indicates the competitor’s

development in certain age periods. The sample characteristics are shown in table 1.

Table 1 Characteristics of the observed sample

Competitor | age | Characteristics

I. 31 | Member of Czech national team, 3" place World Championship 2006
2 31 | Member of Czech national team, 5™ place Olympic Games 2000

3. 23 | Member of Czech national team up to 23

4 21 | Member of Czech national team up to 23, 2" place European

Championship up to 23, 2007

5. 20 | Member of Czech national team up to 23

6. 18 | Member of Czech junior national team

Data collection methods

To state the maximal amount of ATP created by anaerobic processes we have used the
Wingate test on the arm ergometer with the load 4 W per a kilogram of body weight in men
and 3.3 W in women. E have used the arm ergometer developed in the biomedicine laboratory
of the Faculty of Physical Education and Sport, the type Rump-Rokos 4.00/. CO1 during
braking resistance 3 (W/kg) in women and 4.0 (W/kg) in men, which corresponds the
Wingate type developed by Ayalon, Inbar and Bar — Or from the Physical education institute
Wingate in Israel in 1974 (Heller, 1999).

To test the psychical factors we have used the questionnaire data collection method — the
structured questionnaire CSAI-2 (The Competitive State Anxiety Inventory — 2) for testing
the performance anxiety (Martens, Vealey and Burton, 1990). Gained data from the CSAI-2
questionnaire for testing performance anxiety were evaluated according to norms. We have
used “Norms for male elite athletes written in ,,Competitive anxiety in sport™ (Martens,
Vealey and Burton, 1990). At individual components of performance anxiety we have

observed the dependence on the final competitor’s performance.
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For testing the fitness factors in terrain we have used the adjusted test battery according to
Bily (Siiss, Bily and Bunc, 2008). The competitors paddled through three distances — 40, 80

and 200 metres on flat water in maximal speed.

Data analysis methods

Basic analysis was realized through descriptive statistics (average and standard deviation -
SD). To fulfil the study’s aim, which was finding the dependence between selected fitness and
psychical parameters and the results in nomination races, we have used non-parametric
correlation — Spearman correlation coefficient with regard to the small number of data.
Correlation research is characterized by the fact that independent variables are observed in

timing advance. In time t1 there are known inputs and unknown outputs (Blahus, 1996).

RESULTS
Results of dependent variables — competitors’ results in nomination races are stated in table 2.
The nomination order is determined on the basis of three best placements out of four passed

races, which were organised in two following weekends.

Table 2 Competition results

Tested ™ 2" 3" 4" Rank in
person competition | competition | competition | competition | nomination
1 2 2 1 1 1

2 1 1 4 3 2

3 4 3 2 7 3

4. 7 6 7 11 4

5 6 15 9 6 5

6 11 9 11 10 6

Results show a relatively well-balanced placing in first two tested persons; the other
competitors reached different placing in the observed races.

Furthermore, all persons were tested on the mechanical arm ergometer (Wingate 30 — s) with
the load 4 W/kg and in the terrain test in runs for different distances. Table 3 shows the
summarizing results of the complete test (Pmax — maximal performance, AnC — anaerobic

capacity, Ul — fatigue index, Pv — performance decrease, Po — number of turns, TF — heart
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rate). For comparing with the competition performance we have used maximal performance

(Max) and anaerobic capacity (AnC).

Table 3 Wingate 30 —s

Tested age weight | Pmax AnC Iy PO Pv TF Rank
person (kg) (Wkg) | J/kg) | (%) (W)

1. 31 67 10,2 226 47,7 56 327,3 | 173 4

2 31 78,8 10,5 255,1 39,9 63,2 330,6 | 147 3

3 23 71,5 11,6 259,5 49,6 64,2 411 177 1

4. 21 74,4 10,1 2294 46,7 56,9 351,5 | 156 5

5 20 61,3 10,7 256,6 36,1 63,4 235,9 | 211 2

6 18 82 91 2248 38,5 55,8 286,9 | 177 6
average |24 75,5 10,4 241,9 43,1 59,9 323,7 | 173,5

SD 13 20,7 2,5 34,7 13,5 8,4 175,1 | 64

In the terrain test we have measured three different distances passed in the maximal speed on

flat water - 40m, 80m a 200m (Siiss, Bily and Bunc, 2008). 40 metres was passed twice, the

better time was counted. The results are stated in table 4.

Table 4 Results in the terrain test — runs for a different distance

40 m 80 m 200 m

Tested [t (s) rank t(s) rank t(s) rank
person

1. 12,99 4 26,83 1 69,37 2

2 12,57 1 27,92 2 69,15 1

3 12,85 3 28,13 4 69,99 3

4. 12,71 2 28,08 3 70,05 4

5 13,25 5 28,24 5 71,34 5

6 14,04 6 28,8 6 73,92 6

The further observed parameter was the competition anxiety. Table 5 shows the summarizing

results.
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Table 5 Test results of mental parameters in CSAI - 2

CSAI-2 CSAI-2 CSAI-2

Rough scores Standard scores percentiles
Tested |Cog. |Som. |Self. |Cog. |Som. |Self. |Cog. |Som. |Self.
person
1. 9 11 23 285 386 433 0 10 25
2. 17 16 16 452 494 287 33 55 3
3 12 16 24 348 494 454 5 55 33
4. 12 19 29 348 558 |558 5 70 70
5 14 18 20 390 537 371 12 67 8
6 24 21 14 598 601 246 82 80 2
average | 14,7 16,8 |21 403,5 [511,7 |391,5 |22,8 |56,2 |23,5
SD 5,28 |34 5,5 110,06 | 73,74 |104,77 |31,24 |22,4 23,73

Results in the correlation analysis are shown in table 6 and 7. Table 6 describes correlation

matrices of fitness tests and nomination rank and table 7 brings results of the Spearman

correlation coefficient of nomination rank and CASI-2 questionnaire results.

Table 6 Correlation matrices of fitness tests and nomination rank

Rank in
nomination 200 80 40 | Wingate
Rank in nomination 1| 0,943 0,943 0,6 0,314
200 1| 0886|0771 0,371
80 1| 0,657 0,086
40 1 0,257
Wingate 1

Table 7 Correlation coefficient of rank nomination and CASI-2 questionnaire results

Anxiety components

Rank in nomination

Cognitive Somatic

Self-confidence

0,638

0,928

0,314
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DISCUSSION

30 —s Wingate test

Our assumption that the competitor reaching the highest values in selected fitness indicators
on the arm ergometer in 30-s Wingate test will reach the best placing in the observed races
was not proved. This statement does not correspond with the study results dealing with a
similar problem. Borkovcova (2006) states that the best flat-water kayakers reached even the
highest values in the 30-s Wingate test on the arm ergometer. Bily, Heller, Vodicka and Siiss
(2006) states that the best observed competitors — members of Czech national teams in white
water slalom (categories K1 men and K1 women) reached the highest values in selected
fitness indicators in Wingate test.

When comparing these results it is possible to assume that the test on the arm ergometer is a
suitable predictor of competition performance in kayaking (both flat and white water). The
same relationship was not proved for performance prediction in canoeing. The explanation
can be the “biomechanical similarity” of movement on the arm ergometer with paddling on
kayak — symmetrical loading in cyclic movement for both hands, in comparison to non-

symmetric arm movement when paddling on a canoe.

Terrain test
Results in test battery showed a very close correlation dependence between the measured test
values in 200 meters and 80 metres distances and performance in competitions (rs = 0,943

and p-value 0,005). Linear dependence between performance and 40 meter test was not
proved (rs = 0,600, p = 0,208). Nevertheless, the high value of correlation coefficient
indicates a certain relationship. It appeared that in our case these specific abilities are fully
essential for the performance of a white water competitor of a high quality. This statement

supports our former results in this test (Siiss, Bily and Bunc, 2008).

Competition anxiety

When comparing with the questionnaire CSAI-2 norms for common population to find out the
competition anxiety (Martens et al., 1990), stated in the table 8, the average value of the
observed competitors in the cognitive component is lower about 4.6 points and the average
value of self-confidence is lower about 5.2 points. The average of the somatic anxiety value

gets near the norm average.
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Table 8 CSAI-2 questionnaire norms expressed in rough scores (Martens et al. 1990)

Parameter Average SD
cognitive 19,29 4,80

CSAI -2 somatic 16,29 4,65
self-confidence 26,21 4,81

In the study we have focussed on the relationship between individual components of
competition anxiety and performance in the observed competition. As the testing was realized
during the 3™ nomination competition, we have observed the relationship straight in the race
and also in the final rank of nomination races. The values of Spearman correlation coefficient
rs = 0,638, p-value 0,173 (respectively rs= 0,314, p = 0,544) did not proved in both cases high
correlation dependence of values in the cognitive component of competition anxiety and the
result in of the observed competitors in race. Nevertheless, a rather high value of correlation
coefficient (0,638) indicates that certain dependence could exist. Similarly, static dependence
was not proved (r; = 0,314, p = 0,544) between the component self-confidence changes and
competition performance.

On the other hand, a strong static dependence in both relationships 0,928, p = 0,008 and rs=
0,899, p = 0,015 was proved in the somatic component. We have reached the same results as
Marek (Marek, 2006), who proved a strong dependence of the men performance in flat-water
canoeing - 1000 m on this component. The study of men and women kayakers in white water
slalom (Bily, Kubri€an and Siiss, 2009) does not prove this dependence.

It is very probable that it is caused by a different time, when the questionnaire was submitted
competitors to fill in. In comparison to the mentioned study (Bily, Kubri¢an and Siiss, 2009),
when the competitors filled in the questionnaire in the evening before the competition due to
organisation circumstances, we have asked the competitors to fill in the questionnaire between

the first and second run on one of the hardest slalom courses in Europe.

CONCLUSION
The aim of the study was to find out what influence selected psychical and fitness factors of
sport performance have on the final competitor’s performance in white water slalom — C1

men.
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We have found out a close linear relationship between terrain tests and the final competitor’s
performance in observed races. On the basis of this statement we can recommend this test into
practice as a suitable indicator of the specific fitness of a C1 competitor.

We have found a close linear relationship between the somatic component of performance
anxiety and the final competitor’s performance in the observed races.

The linear dependence between the values of functional indicators from the 30-s Wingate test
and performance in the observed races was not proved.

At the same time the dependence between the values of cognitive component of performance

anxiety on the final competitor’s performance was not proved. However, high values of
correlation coefficient (s = 0,638) between values of cognitive anxiety, respectively 30-s

Wingate test correlation coefficient and competitor’s results in a race indicate that there might

exist a special dependence.
Remark:

The paper was supported by the research grant of Charles University, Faculty of Physical
Education and Sport “Active life style in bio-social context”, identity code 0021620864.
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6. Zavér

Diserta¢ni prace je zpracovana jako souhrn recenzovanych védeckych ¢lankd, které byly
publikovany v prabéhu doktorského studia v letech 2006 — 2011. Jedna se celkem o devét
¢lankd, z toho Sest v anglictin€ a jeden v Casopise s impakt faktorem.

V jednotlivych ¢lancich je feSena otdzka vyznamu indikatord vykonu ve vodnim slalomu,
aplikovanych k vybranym faktorim. Vysledky studii se vzdy vztahuji k zdmérn¢ vybranym
soubortim probandti, zavodnikiim vrcholné urovné v Ceské republice i ve svété. Vysledky
tedy nelze zobeciiovat a vztahovat na populaci zdvodniki vodniho slalomu, ale ukazuji na
jisté zakonitosti, které by mohly byt v tréninku akceptovany.

Cilem disertace bylo ptedstavit zkoumanou problematiku z oblasti vrcholového sportu.
Popsat a najit vztahy mezi v§emi faktory, jez ovliviiuji vykon ve vodnim slalomu, by jisté
bylo nad ramec této prace a otdzkou je, zda je to viibec celkové mozné. Cilem tedy bylo
ukdzat na n¢které vybrané faktory a ty pomoci vykonovych indikétorti popsat. Cil prace byl

splnén. V zavéru ndm dovolte shrnout vysledky jednotlivych ¢lankt do jednotlivych bodi.

Kondi¢ni faktory

Vysledky Wingate testu

e Porovnani hodnot funk¢nich ukazatelti s vysledky zdvodnikii ukazuji jistou zévislost mezi
vysledky Wingate testu a vykonnosti zavodnikt. Déle 1ze usuzovat na dominantni
postaveni Grovné anaerobni kapacity pro vykon ve vodnim slalomu. Ta je tedy nezbytnou,
nikoli v8ak postacujici, podminkou vrcholného vykonu.

e Vysledky naSeho Setfeni naznacuji, Ze Wingate test by se mohl stat vyznamnym zdrojem
informaci pro hodnoceni dispozic, ukazatelem predpokladii vykonnosti jednotlivych
zavodnikl ve vodnim slalomu a umoziiuje kontrolu fizeni tréninkového procesu.

e Zavislost mezi vybranymi hodnotami 30-s Wingate testu a vysledky zavodnika (kategorie
C1) v zavodé se nepodaftilo prokazat. OvSem vysoké hodnoty korela¢niho koeficientu (rs

= 0,638) naznacuji, Zze zde néjaka specialni zavislost pravdépodobné miiZe existovat.

Testy jizdy na rozdilnou vzdalenost
e Vysledky testl jizdy na rozdilnou vzdalenost ukazuji, ze Ize zavodniky typové rozlisit.
Jednak na zavodniky se sklonem k rychlostnim pfedpokladiim a na zdvodniky s vy$$imi

ptedpoklady vytrvalostnimi.
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e Sklon ptfimky v linedrni regresi (koeficient a) odrazi zmény v charakteru, objemu a

intenzité tréninkové zatéze (struktura tréninkové zatéze) v obdobi pted danym testovanim.

e Vyznamny posun celé piimky (vyssi hodnota koeficientu b) je vysledkem kvalitativnich a

kvantitativnich zmén provedenych tréninkovym zatéZzovanim.

e Zjistili jsme tésny linearni vztah mezi terénnimi testy a vyslednym vykonem zavodnikii

v kategorii C1 ve sledovanych zavodech.

e Na zéklad¢ té€chto tvrzeni lze tuto testovou baterii doporucit do praxe jako vhodny

ukazatel specifické kondi¢ni pfipravenosti zavodnikli vodniho slalomu.

Somatické faktory

Slozeni téla

Ve slalomu pozorujeme u sportovcil nartist muskulatury na trupu a hornich
koncetinach. Prevladajicim somatotypem je ektomorfni mezomorf's vyraznou
mezomorfni komponentou. Mezomorfni komponenta byva vzhledem k nérokiim
kategorie vyrazné€jsi u kanoista.

U deblkanoistl a zejména kajakaru je extrémni vyska, a s ni spojend hmotnost
zavodnikd, limitujicim faktorem vykonu.

Pro snadnéj$i ovladani a lepsi vyvazeni lodi je vyhodné&jsi niz§i hmotnost dolnich
koncetin.

Z kvalitativni analyzy pohybu vyplyva, a nase vysledky to naznacuji, Ze pro
dokonalejsi a efektivnéjsi zvladnuti pohybovych dovednosti je vyhodnéjsi vyssi
hodnota rozpéti pazi, ktera je pro singlkanoisty patrné i vyznamnou podminkou pro
podani vrcholného vykonu.

Vysledky ukézaly na signifikantni vztah mezi drzenim padla (padlovaci stranou) a
morfologickou asymetrii hornich koncetin. U deblkanoistl vétsi asymetrie dosahuji
zadaci.

Vyrazné asymetrie byla prokézana i u kajakait, ovSem bez vlivu, zda pouZzivaji
pravého ¢i levého padla.

Pouziti segmentové impedanéni analyzy mliZze byt vhodny diagnosticky nastroj k
hodnoceni morfologickych zmén, které mohou souviset se specifickym tréninkem.
Vzhledem k tomu, Ze svalova asymetrie byva spojovana s rizikem zranéni, mtize byt

dilezitd pro trenéry a fyzioterapeuty.
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Psychické faktory

Temperament a vykonova motivace

Vysledky ukézaly, ze pro podani vrcholového vykonu ve vodnim slalomu je

v sou€asné dobé vhodnéjsi v seniorské kategorii typ flegmatik s nizkym skore
neurotismu, s niz§imi hodnotami motivace vykonu a brzdici anxiozity.

V juniorskych, resp. v kategoriich zavodnikt do 23 let, je nejvhodnéj$im typem
sangvinik s nizkym skore neurotismu, s primérnymi hodnotami motivace vykonu 1
brzdici anxiozity a vysokou hodnotou ve §kdle anxiozity pozitivni.

Znalost temperamentu a vykonové motivace sportovce, respektovani jejich zvlastnosti,
vlivu na motorické uceni a vykonnost, by méla byt samoziejmou podminkou

tréninkového procesu.

Imaginace

Uzkost

Predstava vykonu, a s tim spojené ideomotorické procesy, nachazeji ve vodnim
slalomu zna¢né uplatnéni. NaSe vysledky, ziskané v redlnych podminkach soutéze,
vedou k domnénce, Ze cileny trénink této schopnosti muize pozitivné ovlivnit
dosazeny soutézni vykon. Vrcholovi vodni slalomafi (nositelé MT) se svymi Casy
imagindrnich jizd dokézali vice ptiblizit casim redlnych vykont, neZ zavodnici nizsi
vykonnostni Grovng¢.

Byla prokézana ptima zavislost kvality vykonu podaného v pfedstaveé na kvalité
zavodnika posuzované z hlediska jeho vykonnosti.

Absolvovani slalomové trati ve Spindlerové Mlyné v piedstavach zptisobem, kdy je
zavodnik b&hem procesu imaginace v naprostém klidu, trva zpravidla kratsi casovy
usek, nez skutecny vykon zdvodnika na téZe trati.

Byla prokézana ptima zavislost kvality skute¢ného vykonu zavodnika na kvalité jeho

vykonu v predstave.

Vliv jednotlivych slozek zavodni uzkosti na vlastni vykon nebyl v souvislosti s danym
zdvodem prokazan. Zadna ze zjisténych absolutnich hodnot korelaéniho koeficientu
nebyla vyssi nez kritickd hodnota pro dany soubor [r| > 0,564.

Vysledky Setfeni prokézaly, Ze muzi méli vyS$si hodnoty sebediivéry a niz8i hodnoty

kognitivni a somatické uzkosti nez Zeny.
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e Na zéklad¢ dat ziskanych vyhodnocenim dotazniku CSAI-2 lze konstatovat, Ze nami
sledované vodni slalomarky mély vyssi hodnoty kognitivni a somatické uzkosti, nez
jsou primérné hodnoty dosaZené vrcholovymi zdvodnicemi z jinych sportovnich
odvétvi.

e Vysledky naznacuji, Ze vysoké hodnoty kognitivni i somatické tzkosti mély negativni
vliv na vlastni vykon. Nizké hodnoty zmén sebedtveéry, které maji sledované
zavodnice niZ§i, nez urcuji normy, patrné negativné ovliviiuji provedeni vlastni
pohybové ¢innosti pfi zavod¢é. Domnivame se, Ze nizkéd sebedlvéra u Zen vyplyva
z fady proménnych, naro¢nosti terénu i tlaku na zavodnice.

e U muzl dosahovaly hodnoty vSech tii zjisténych slozek zavodni tizkosti primérnych
hodnot norem pro vrcholové sportovce. Nicméné hodnoty kognitivni tizkosti a zmén
sebedlvéry jsou u sledovanych zavodniki velmi rozdilné. Mohou byt zpiisobeny
nejednotnym psychickym tlakem na zdvodniky a riznymi zkuSenostmi ze soutézi.
Méné zkuSeni zavodnici dosahovali vys$Sich hodnot kognitivni tizkosti a niz8ich

hodnot sebedtvery.
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