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Ukazatele odezvy na zatez
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Ukazatele odezvy na zatez

Objektivni

Subjektivni

— Pocit zateze (bolest, dusnost)
— Test mluveni
— Dotazniky

Antropometrické ukazatele (hmotnost, slozeni
téla — voda...)

Dynamometrické ukazatele (sila, vykon, prace,
...) — zatézové testy

Kardiovaskularni ukazatele (SF, HRV, TK, EKG)
Spirometrické (FEVC, FEV1, PEF)
Spiroergometrické ukazatele

Biochemické ukazatele (krev, moc, sliny) — Glu,
La, CK, LDH, Kortizol

Hematologické ukazatele (krev) — Ery, Leu, Hb,
Hct

Imunologické ukazatele (krev, sliny) —
imunoglobuliny

Endokrinologické ukazatele — hormony
Termodynamické ukazatele — teplota
(termometry, infraCervena termografie)
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— Ukazatelem odezvy na zatez je udaj o stavu fyziologicke funkce
organismu, nikoliv udaj o absolvovanée zatezi
— Reakce = zmény ve fyziologickych funkci (behem/po zatezi)
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Wingate

— Anaerobni zdatnost

— Bicyklovy ergometr

— Pro sportovce, jejichz vykon trva od nekolika sekund do 5ti minut
— Hokej, drahova, cyklistika, rychlobrusleni, basketball...

— Délka trvani — 30s

— Zatéz = konstantni odpor pedalu (7,5 N/kg)

— Ukazatele:

- Maximalni vykon ~————
— Pramérny vykon .,
— Celkova prace .
— Index unavy

Vyrazné snizeni pfi akutni/chronické unavé
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5

 Index unavy
« Pokles vykonnosti v prubéhu testu

- Udava se v % a ukazuje na miru unavy v prubéhu testovaného
anaerobniho vykonu

. (Wmax —Wmin)*100

Wmax

 Je vyrazné vysSi v dusledku unavy ze zatéze pred testem
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Hodnoceni vysledkl Wingate testu

Kategorie Maximalni vykon (W) Relativni vykon (W/kg) Kategorie Maximalni vykon (W) Relativni vykon (W/kg)
Elitni >1163 >13,74 Elitni >7130 >11,07
Excelentni 1092-1163 13,04 -13,74 Excelentni 686-730 10,58 -11,07
Nadprimérna 1021-1091 12,35-13,03 Nadprimérna 642-685 10,08-10,57
Primérna 880-1020 11,65-12,34 Primérna 554-641 9,1-10,07
Podprumérna 809-879 10,96-11,64 Podpriméma 510-553 8,6-9,00
Uspokojiva 739-808 0,57-10,95 Uspokojiva 467-509 8,11-8,59
Slaba <739 <957 Slabd <467 <811

Hodnoceni vysledkl ve Wingate testu vzhledem k
trénovanosti jedince u muzu (n = 1374) (Zupan et al., 2009)
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Hodnoceni vysledkl ve Wingate testu vzhledem k trénovanosti
jedince u zen (n = 211 Zen) (Zupan et al., 2009)
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Unava

— rychle vznikajici (anaerobni) — nahromadéni kyselych metabolitt
(anaerobni, v sekundach az minutach) — laktat ukazatel

— zvySena produkce laktatu (za anaerobnich podminek) — acidoza -
> inhibice glykolytickych enzymu

— klidova hladina laktatu 0,5 — 1,5 mmol/l

— potrebujeme vodikove ionty neutralizovat a dostat do krve (svaly v
klidu pratok 18-20 %, ale v zatézi az 80%) -> proto je potreba
zajistit prokrveni

— regeneraci pohybem, masaze, hydroterapie, kryoterapie,
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— pohyb — musi byt cilen na zatizené svaly, cyklicky pohyb, intenzita
do 60 % max SF (50 % VO2max, tepove rezervy), doba (vypocita
se podle ukazatele — laktatu, pri aktivnim zasahu se rychlost
presunu laktatu blizi 0,5 mmol/l/minutu — se dostane ze svalu, pfi
neaktivité 0,3 mmol/l/minut

— pohyb nejlépe zachova prutok a nejrychleji se dostavaji vodikové
lonty k bikarbonatu
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Spiroergometrie

— Warm up — cca 5 min. (0,5 — 1 W/kg)

— Hlavni zatez (rampa, stupnovana zatez)
— Zatéz 1/3 hmotnost
— Délka — 8-9 min

— Cool down — 3 — 5 min
— ve srovnani s béhatkem je dosahovano hodnot asi 0 5-8 %

nizSich. Jde tedy o systemovou chybu danou druhem ergometru

9 Zapati prezentace
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Parametry

— Pohybove parametry: vykon (W), relativni vykon (W/kQ)
— Respiracni parametry:

— VO2 - spotieba kysliku, mnozstvi kysliku kolik je télo schopné prenést z plic do pracujicich
svalu

— VO2max/kg/min - — spotifeba kysliku za minutu na 1 kg hmotnosti; primér muzu je cca 35-
40 ml/kg/min; zavisi na veéku (s vékem se snizuje); €¢im je hodnota vyssi, tim je lepsi
vytrvalostni slozka (hokejista 50, fotbalista 55-60, vytrvalostni sportovci 60-90)

— 1. ventilaéni prah (aerobni prah) - aerobni prah; zatizeni, dochazi k zadychani, hodnota,
kdy télo zacCina ,trénovat® a rozviji se aerobni zdatnost. Pod touto hranici se organismus
nachazi v regeneraCnim pasmu zatizeni.

— Minutova ventilace (VE) — objem vzduchu v litrech, které je Clovék schopen prodychat za
1 minutu. Zalezi na velikosti postavy a hrudniku. Bézna nesportujici populace dosahuje
hodnot kolem 120 litr1, sportovci cca 150 litra, vytrvalci a osoby s vySSi postavou ¢asto 160

o 2epat coice. MUNT
o SPORT
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2. ventilaéni prah (anaerobni prah) — uroven zatizeni, které je ¢lovek schopen tolerovat
po urcCitou dobu bez poklesu vykonu, zalezi na trénovanosti jedince. Nad touto hranici
dochazi ke kumulaci laktatu. Na této urovni (+/- 5-10 tepu) je dobré rozvijet tempovou
vytrvalost (delSi useky zatizeni 5-60 minut, zalezi na trénovanosti), tréninkem nad timto
prahem s rozviji anaerobni zdatnost (tolerance a metabolismus laktatu).

Pomeér respiraéni vymény (RER) — pomér mezi prijatym kyslikem a oxidem uhliCitym.
Pomocny parametr pro urCeni AP a ANP a maximalnich hodnot. Kolem hodnoty 1,00 se
nachazi AP, kolem hodnoty 1,10 se nachazi ANP a jednou z podminek pro stanoveni
maximalnich hodnot je, aby hodnota RER byla vysSi nez 1,15 (v maximu mize dosahovat i
vySSich hodnot nez 1,20).

Ventilacni ekvivalent pro kyslik VEO, - kolik vzduchu musi ¢lovék prodychat pro zisk 1 litru O, (25 v
klidu, pfi nizsi zatézi muaze klesat, pri AnP se zvySuje nad 30)

Ventilacni ekvivalent pro ox. uhli€ity VECO, - mnozstvi vzduchu v litrech
proventilovaného plicemi, aby se organismus zbavil 1 litr CO,

Tepovy kyslik — vyjadiuje, kolik kysliku je srdeéni sval vypudit jednou systolou. Cim vy3si
hodnota, tim je srdec¢ni sval objemné&jsi a Iépe adaptovany na vytrvalostni zatizeni.
Normalni hodnoty muzu jsou cca 16-18 ml, sportovci cca 20 a vytrvalci 22-26 ml.
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Stanoveni ventilacniho prahu (VT — ventilatory threshold)

(Solber et al. 2005)

RER — AT (respiratory exchange ratio):
= Pomeér respiracni vymény (VCO,/VO,) =1,0

V-slope — AT:
= zaCatek prikrého narastu Vydeje oxidu uhli¢itého
(VCO,) v zavislosti na Prijmu kysliku (VO, )

VE/O, - AT:

= zaCatek prudkého narastu Ventilaéniho ekvivalentu pro
kyslik
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Stanoveni
ventilacniho
prahu (VT)

zlom a narust

ventilacnich
ekvivalentu

pro O, aCO,

RCP -
respiratory
compensation
point

57 e Veno,
® VeNco,

404
RCP

VE;C @2

VE/O, \\

351

30+

VT

25

O, and CO, ventilatory equivalents

VT

20 T T T T T T ] S | T T T T T T T 1
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Workload (watts)
Figure 6-13. Detection of ventilatory threshold (VT) and
respiratory compensation point (RCP) is shown using oxygen
and carbon dioxide ventilatory equivalents. See the text for
explanation of oxygen {\?ENO:,} and carbon dioxide ventilatory
equivalents {VENCE}‘.,}_ The data is for a 23-year-old triathlete with a

cycling Uog:}__ﬂ. of 70.7 mL-kg-min~', maximal pulmonary ventilation of
169.4 L:-min~', and maximal heart rate of 202 beats per minute,

(Data courtesy of / 2012) University of
Madrid, Madrid, SL_(__K_raemer etal. )
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— Kardiovaskularni ukazatele: Maximalni minutova SF — s vékem
se snizuje

— SF klidova — zvySena se muZze objevit v pfipadé unavy —
nedostatek regenerace
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Zatezova SF

— Tesne pred telesnou zatezi
— 1 SF ,startovni stav® — sympatikus pfipravuje na vykon
— Mirné zvySena SF (napf. 110 tept/min) pfed vykonem nemusi znamenat nedostatek
odpocinku!
— S rostouci intenzitou zatéze
— 1 SF, v prubéhu lehké az submaximalni intenzity zatéze je dobra korelace mezi SF a
intenzitou, poté platé efekt SF i pfi zvySujici se zatézi
— Po zatezi
— | SF, strmost poklesu je zavisla na zatézi i unavé, pomalejSi navrat ke klidovym hodnotam
-> muze znacit Unavu organismu
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AGE

POOR

VO2 Max Norms for Men

POOR FAIR GOOD EXCELLENT SUPERIOR

41.0-45.3

261-32.2




3-19
20-29
30-38
40-49
50-59

60+

VvO2 Max Norms for Women

VERY
POOR

<250
<236
<228
=21.0
<202

<17.5

25.0 - 30.9
236-289
228-269
21.0 - 24.4
202-227

17.5 - 20.1

FAIR

31.0 - 34.9
29.0- 329
270~ 3.4
245-289
228-268

202 -24.4

GOOoD

35.0- 38.9
33.0-368
3.4 - 35.6
200 -328
270 - 3.4

24.5-302

EXCELLENT SUPERIOR

39.0 - 41.9
370 - 410
357-40.0
329- 369
3.5 - 357

303 -31.4

=419
=410
=40.0
>36.9
=>35.7

=314




Sport
Cross Country Skiing (Olympics/WC)
Cycling (U.S. National Team)
Running (U.S. Elite)
Triathlon (Elite, Professional)
Rowing (U.S. Olympic Team)
Swimming (U.S. Collegiate)
Soccer (English First Division)
Field Hockey (U.K. National Team)
Cricket (South African Team)

18 Zapati prezentace

MEE
83.8

74
77.8
75.4
70.9
56.2

66
62.2
60.5

Female

67.2
65.6
58.6
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Spirometrie

— PEF - vrcholova vydechova rychlost,

— FVC - usilovna vitalni kapacita,

— SVC - spirometricka /klidova / vitalni kapacita,

— FEV 1 — usilovne vydechnuty objem vzduchu za jednu vterinu

— FEV 1% FVC - Tiffeneauv index, podil FEV1 a VC

— MEF 25, 50, 75 — maximalni vydechové pratoky na ruznych
urovnich vydechnuté FVC

19 Zapati prezentace
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Index 170

— Bézné provadény test (napr. u lékare soucast EKG testu)

— Submaximalni vykon

— Zjisteni a hodnoceni miry adaptace kardiovaskularniho systému
na vytrvalostni zatizeni

— Submaximalni SF = cca uroven 70 % predikované maximalni
srdecni rezervy, nebo 85 % predikovane SF_ .,

— U vétSiny dospélych a déti ~170 tepu za minutu

— U starSich 150, 130 tepu za minutu

— Nizke hodnoty — slaba adaptace nebo pretrvavajici unava

=
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Tab. 72 Pruméry indexu zdatnosti Wyze u ruznych sportovnich disciplin {upraveno dle Lipkovd, 2006)

Wizo [W . kg™'] Wizo [W. kg™]
Disciplina muii Zeny Disciplina muii Zeny
Atletika — skoky 3,3 2,6 Kanoistika 3,4 —
Atletika — vrhy 2,6 2,6 Ledni hokej 3,6 —
Badminton 2,0% — Lukostrelba 2,8 —
Basketbal 3,4 2,9 Moderni gymnastika — 2,2
Bé&h — sprinty 3,2 2,8 Orientacni béh — 3,0
Bé&h — stfedni traté 3,8 3,2 Plavani 3,1 2,8
Béh — dlouhé traté 3,6 — Ragby 2,8 —
Béh na lyzich 3,8 2,9 Sjezdoveé lyzovani 3,2 —
Box 2,0% — Sportovni gymnastika 2,9 2,8
Cyklistika drahova 3,7 — Stolni tenis 3,0 2,4
Cyklistika silni¢ni 4,0 — Serm 2,8 2,8
Diudo 3,0 — Tenis 3,0 2,9
Fotbal 3,4 — Veslovani 3,5 —
Fotbalovy rozhoddi 2,2 — Vodni pélo 3,0 —
Hazena 31 2,3 Volejbal 3,2 2,5
Horolezectvi 2,9 — Vzpirani 2,4 —
Jachting — 2,1 Zapas 3,0 —
Jezdectvi 3,3 —

Vysvétlivka: * — mdme pochybnosti o sprdvnosti této nizké hodnoty
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Subjektivni

— Pro vyjadreni subjektivniho pocitu sportovce
— Pocit zateze
— Borgova skala
— Fosterova skala
— Pocit bolesti (dusnosti)
— Borgova skala
— Test mluveni
— RPE (rate of perceived exertion)

— Total Quality Recovery Scale (TQR)
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Borgova skala pro pocit zatéze (TM = test mluveni), Regenerace a vyziva

ve sportu, kolektiv autoru 2020

6
7
8
9

10
11
12
13
14
15
16
17
18
19
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Velmi velmi lehka

Velmi lehka

Lehka

™

Ponékud namahava

Namahava

Velmi namahava

Velmi velmi namahava
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Popis stuprid

velmi mala namaha

Borgova skala podle Cechovské a Dobréha (2008)

% SFmax
60 - 70%

mala namaha

70-72,5%

mirna namaha

72,5-75%

vetsl, stale zvladnutelna namaha

75 - 80%

velksd namaha

80 - 85%

vysoka namaha

85 - 90%

velmi vysoka namaha

90 - 94%

extremné velka namaha

94 - 97,5%

temér maximalni namaha

97,5 - 100%

vyCerpani

100%
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RATE OF PERCEIVED
EXERTION CHART

* Use this RPE chart to gauge your workout intensity *

ALL-OUT SPRINT
The maximum possible effort, sustainable for
just 20-30 seconds.

VERY HARD INTENSITY
Hard to speak, breathing labored after a few
seconds, requires focus; good for 1-min intervals.

HARD INTENSITY
Requires focus to maintain; hard to say more
than 2-3 words; good for Cooper Tests, 5k PRs.

VIGOROUS ACTIVITY
Can speak in short sentences; becomes
uncomfortable quickly. Requires constant effort.

HARD ACTIVITY
Labored breathing, challenging and
uncomfortable but sustainable for 30-60 mins.

PROGRESSIVE PACE
A pace that requires some pushing and effort
to maintain; still able to hold a conversation.

COMFORTABLE WITH SOME EFFORT
Slight ‘push’ but still at a pace which you could
speak a few sentences without struggling.

COMFORTABLE PACE
Able to maintain a conversation without
getting out of breath while running.

LIGHT AND EASY
Non-taxing, very gentle and easy to maintain
a conversation - could continue for hours.

MINIMUM EFFORT
Bare minimum exertion; a gentle stroll
through the woods. Could continue all day.

Find out how to incorporate RPE into %MARA’I‘HON
your training at MarathonHandbook.com HANDBOOK
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sRPE

g

— Session RPE

— Vypocita se vynasobenim
delky tréninku (v minutach)
hodnotou RPE

— Tato metoda se jevi jako dobry
indikator zatizeni napriklad ve
fotbale

— sRPE

b=} =<} =1 =2 wn e w (o) — (=]

[
(]

ing

Descriptor
Rest
Very, Very Easy
Easy
Moderate
Somewhat Hard

Hard

Very Hard

Maximal

26
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Abstract: Purpose: The purpose of this study was to determine whether session rating of perceived
exertion-derived training load (sRPE-TL) correlates with GPS-derived measures of external load in
National Collegiate Athletics Association (NCAA) Division I female soccer athletes. Methods: Twenty-
one NCAA Division 1 collegiate women's soccer athletes (11 starters, 10 non-starters; 65.1 + 7.2 kg,
168.4 + 7.9 cm, 20.3 = 1.5 yrs) volunteered to take part in this study. Data for this study were collected
over the course of 16 weeks during the 2018 NCAA women'’s soccer season. External load and heart
rate (HR) data were collected during each training session and match during the season. At least
30 min after the end of an activity (e.g., match or practice), athletes were prompted to complete
a questionnaire reporting their perceived exertion for the session. sSRPE-TL was calculated at the
end of the season by multiplying perceived exertion by the respective session duration. Results:
sRPE-TL was very strongly correlated with total distance, distance covered in velocity zones 1-3, the
number of accelerations in zones 4 and 5, total PlayerLoad ™, and PlayerLoad™. For internal load,
sRPE-TL correlated very strongly (0.70 < Irl < 0.90) with Edward’s and Bannister's TRIMP and
strongly (0.50 < Ir| <0.70) with duration spent in in heart rate zones 5 and 6 (80-90% and 90-100%
max HR, respectively) while correlations with maximum HR (bpm), mean HR (bpm), and mean
HR (%) and sSRPE-TL were moderate (0:30 < |rl <0:50): Conclusions: In NCAA Division I women
soccer, sSRPE-TL is strongly associated with external measures of workload. These relationships
were stronger during match play, with acceleration load and total distance exhibiting the strongest
relationship with sRPE-TL.
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Recovery Scoring Guide

Athletes can fill out this guide over the course of a week to assess their own recovery behaviors. Once they have scored a full day, the total reveals whether they are
paying adequate attention to their physical and mental recovery needs. 17-20 daily points is optimal; 15-16 points 1s good but shows room for improvement; 14 or
fewer points means the athlete needs a serious individual evaluation of recovery behaviors.

Possible | Sun. | Mon. | Tues. | Wed. | Thurs. | Fri. | Sat. SCORING GUIDE ADJUSTMENTS
Points
Nutrition 8
Give ¥ a point for a less than full

o . breakfast

Lunch 2 Give one point for a less than full lunch

Dinner 2 Give one point for a less than full dinner

Pre-workout snack 1

Post-exercise carb refueling within 60 minutes. 2 Give one point for refueling below the

(recommended: 1.0 to 1.5 g per kilogram of body recommended amount or for delaying

weight) more than 60 minutes.

Hydration 2

Pre-exercise unne: clear or light color 1

Post-exercise urine: clear or light color 1

Sleep and Rest 4 Give two points for 7 to <8 hours

51 oE sesttel sleep 3 Give one point for 6-7 hours

Nap during the day 1

Relaxation and Emotional Status 3

Fully relaxed 60 minutes post-workout or 1

30 minutes of feet-up relaxation post workout

No daily psychosocial stress 2 Give one point for mild stress
[Streching Cooldows 3

Adequate cooldown after exercise 2 Give one point for partial cooldown

Stretching for at least 10 minutes 1

TOTALS 20

28 Zapati prezentace TQR Action Scoring Guide. Reproduced from Kentta and Hassmen (46). TQR = Total Quality Recovery.
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Ratings of perceived
exertion (RPE)

Total quality recovery (TQR)

B

7 Very, very light
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— Signifikantni korelace mezi
TQR a kreatin kinazou (CK)

— Vysoka hladina (CK) po
fotbalovem zapase je spojena
s poklesem vykonu

30 Zapati prezentace
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Figure 1. Correlation between TQR (Units) and CK (U-L™") Values. *P<0.05
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Kardiovaskularni ukazatele

Variabilita SF

— Periodicke kolisani SF v Case

— Vypocet je zalozen na méreni Casu mezi dvema R kmity na EKG
zaznamu

— Kratsi interval pri 1SF, delsi interval pfi | SF

— R-R interval 1 sec = SF 60 tepu/min

li R-R Interval jlq
M
L
Qs

=
—

31 Zapati prezentace

w

U &
O =
el




Variabilita SF

— P¥i unavé je méné aktivni parasympatikus, se
zvySujici se unavou je navic aktivni sympatikus
— U odpocaté osoby v klidu je aktivita sympatiku
velmi nizka
— Hlavni ukazatele:
— Spektralni vykon
— Spektralni vykonova hustota

Vyhodnocovani pro tfi frekvencni pasma
oscilaci R-R intervalt — velmi nizké
frekvence, nizké frekvence, vysoké
frekvence
— Vypocet z kratkych ¢asovych usekd — 5 min
(leh-stoj-leh)

32 Zapati prezentace
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Krevni tlak

— Tésné pred zatézi muze byt vysSi vlivem predstartovni aktivace
— V prubéhu zatéze — STK a SAT 1 1

— Zatézoveé tlaky zavisi na intenzité aktivity (STK 1 180-240, DTK — |neméfiteIné hodnoty nebo 1 90-120

— Hodnoty STK nad 240 a DTK nad 120 byvaji znamkou poruchy regulace TK — hypertenze — dlvod pro preruseni
zatéze (prevence prasknuti tepny a krvaceni

— Po zatezi dochazi do par minut k navratu krevniho tlaku do
klidovych hodnot

— Strmost poklesu TK zavisi na objemu zatéze
— TKrovnéz snizuje vySSi teplota téla — svalova prace > termogenni ucinek > termoregulacni mechanismy (kozni
vazodilatace a poceni)
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Biochemické ukazatele

— Vetsina z krve, moc, sliny

— Laktat (0,6-2,1 mmol/l) — 1se zatézi, maximalni koncentrace 18-24
mmol/l

— 1. laktatovy prah (2 mmol/l) = aerobni prah

— 2. laktatovy prah (4 mmol/l) = anaerobni prah

— Kortizol

— Glukokortiokoid, hormon produkovany kurou nadledvin
— Regulace metabolismu zivin — sacharidu, bilkovin i tuku
— Hladinu ovlivnuje — intenzita zatéze, trenovanost jedince

=
—
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Antropometricke

— Hmotnost, Télesna voda, Télesny tuk, Svalova hmota, Kostni
hmota

35 Zapati prezentace

wn =

U
O =
ol |




Telesna hmotnost

— V prubéhu dne kolisa (1-2 %, napf. 0,5-1kg), u sportovcu vétsi postavy 2-3kg
— Vazeni?
— Narust hmotnosti

— P¥ijem a zadrzovani tekutin
— Anabolické pochody (svaly, tuk)

— Snizeni hmotnosti

— Ztrata tekutin: poceni, vylou€eni odpadnich latek (moc, stolice)
— Katabolické pochody (svaly, tuk)

=
—
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Telesna voda

— Zvetseni objemu > zvyseny
prijem tekutin, otok tkane

— Zmenseni objemu > poceni,
mocC

— Zmeny se projevuji okamzite
(hmotnost)
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Telesny tuk / Svalova hmota

— ZvétSeni tukoveé slozky
— P¥i prevladajicim anabolismu
— ZmenSeni tukoveé slozky
— P¥i prevladajicim katabolismu
— ZvySeni svalové hmoty
— P¥i prfevladajicim anabolismu (bilkoviny, trénink)
— Snizeni svalové hmoty

— Prevladajici katabolismus (deficit, absence pohyb. Aktivity)
— sarkopenie
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Hustota kostni tkane

— Zvyseni hustoty

Adaptace na mechanickou zatéz

— SnizZeni hustoty (osteoporéza)

Ubytek kostni tkané , porucha architektoniky, pruznosti
a pevnosti

Nedostatek Vit. D, Ca

Endokrinni poruchy (nedostatek estrogenu, hormont
Stitné zlazy, inzulinu, ristového hormonu — pfedevsim
uzen

Pretizeni vytrvalostnim béZeckym tréninkem — Castéji u
Zen

Pfetrénovani

Pusobeni toxickych latek
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