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Regenerace — vytrvalostni zatez
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Timing of Recovery and Super-Compensation

Training
Bout

Super
Compensation .

Hours:

.................. -

Fatigue/Drop
in Performance

s At or below the Aerobic Threshold: Zone 1
Between Aerobic Threshold and the Lactate Threshold: Zones 2 & 3
Above Lactate Threshold: Zone 4
Maximal intensity:Zone 5

s Strength Training
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Abstract: In order to achieve optimal performance, endurance athletes need to implement a variety of
recovery strategies that are specific to their training and competition. Recovery is a multidimensional
process involving physiological, psychological, emotional, social, and behavioral aspects. The
purpose of the study was to examine current implementation, beliefs, and sources of information
associated with recovery strategies in endurance athletes, Participants included 264 self-identified
endurance athletes (male = 122, female = 139) across 11 different sports including placing top three
overall in competition (1 = 55) and placing in the top three in their age group or division (1 = 113)
during the past year. Endurance athletes in the current study preferred hydration, nutrition, sleep,
and rest in terms of use, belief, and effectiveness of the recovery strategy. Female endurance athletes
use more recovery strategies for training than males (p = 0.043, d = 0.25), but not in competition
(p=0.137, d = 0.19). For training, top three finishers overall (p < 0.001, d = 0.61) and by division
{p < 0.001, d = 0.57), used more recovery strategies than those placing outside the top three. Similar
findings were reported for competition in top three finishers overall (p = 0.008, d = 0.41) and by
division (p < 0.001, d = 0.45). These athletes are relying on the people around them such as coaches
(48.3%) and fellow athletes (47.5%) along with websites (32.7%) for information and recommendations.
Endurance athletes should be educated on other strategies to address the multidimensionality of
recovery. These findings will be useful for healthcare professionals, practitioners, and coaches in
understanding recovery strategies with endurance athletes.
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Table 2. Use of recovery strategy (%).

Recovery Strategry Training Competition
Hydration 90.9% 81.4%
Nutrition 79.5% 78.3%
Sleep 79.1% 78.3%
Rest 74.9% 66.5% ¥
Stretching 68.1% ¥ 59.7% *
Foam Rolling 58.9% 4 48.3% ¥
Active Recovery 47.1% T4 34.2%
Self-Massage 44.9% 1 30.8%
Massage 22.4% +14 32.3% ¥
Socializing 19.4% *+ 18.3% T4
Compression Garmenl 19.0% *t 19.4% *¥
Mindfulness 16.7% 11.4%
Relaxation 14.4% 10.6%
Ice Bath 12.2% 13.7%
Compress Massage 11.4% 11.4%
Taping 8.4% 7.2%
Heat 7.2% 5.7%
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Ultrasound

Laser

Contrast Bath
Dry Needling
Cryotherapy
Cupping
Imagery

Stim

Heat
Manipulations
Taping
Compress Massage
Ice Bath
Relaxation
Mindfulness
Compression Garment
Socializing
Massage
Self-Massage
Active Recovery
Foam Rolling
Stretching

Rest

Sleep

Nutrition
Hydrate

100.00%

Competition Training

'l
U

OFemale
mMale

80.00% 60.00% 40.00% 20.00% 0.00% 20.00% 40.00% 60.00% 80.00%

Figure 1. Recovery strategy use in training and competition by sex. Note. * = p < 0.05.
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‘lable 3. Use of recovery strategy by belief in the strategy.

Training Competition

NT;t}ml Be(x;:ﬁt Nﬂ(i‘:‘;Eﬁt Neutral Benefit No Benefit
Hydrate 50.0% 92.1% 80.0% p=0066  40.0%% 86.2% * 66.7% p = 0.006
Nutrition 429%%  828%"* 56.3% ¥ p=0002  50.0%% 83.1% 1 63.6% I p =0.036
Sleep 77.8%  81.9%1 25.0% ¥ p < 0.001 66.7% 81.5% 60.0% p=0.173
Rest 33.3% % 77.9%"7 53.8% p=0002 357%%  728%*" 56.3% p =0.007
Stretching 188%+  755%*1 61.5% p<0001  19.0%% 78.0% * 35.7% & p < 0.001
Foam Rolling 105%+  76.6%*1 48.0% ¥ p<0.001  10.0%% 68.8% 34.7% % p < 0.001
Active Recovery 0.0%%  61.0%*1 38.9% p<0001  135%% 47.8% 1 20.7% ¥ p < 0.001
Self-Massage 61%%  65.1%1 321% % p < 0.001 1.6% 1 49.6% 1 31.1% p < 0.001
Massage 24%%  307%"* 14.6% p<0001  21%% 46.9%* 25.6% p < 0.001
Socializing 54%% 443%1 18.6% p < 0.001 6.0% ¥ 41.7% 1 20.0% p < 0.001
Compression Garment 1.0% 1 47.9%* 16.7% p < 0.001 3.3% 1% 43.7%* 17.8% p < 0.001
Mindfulness 08%%  56.0%1 18.5% p < 0.001 0.0% ¥ 35.7% 1 16.4% p < 0.001
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T = Adjusted standard residual > 2.0; = Adjusted standard residual > —2.0.
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Massage Sauna Daytime nap Long night Compression Cold water
bathing sleep garments  immersion

B Racewalking  ® Middle-distance running M Long-distance running
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Kompresni odévy

— Kompresni navleky, odévy -> mohou vést ke snizeni otokl z
mimobunécné tekutiny a lymfy

— Muze to platit zejména pro ultravytrvalostni zavody — vétsi
otoky

— Neni Uplna shoda v literatufe o tomto efektu

— Napfiklad: studie dle Born et al. prokazala sniZeni svalovych
otokU a vnimané svalové bolesti a pozorovala pozitivni vliv na
obnovu maximalni sily a vykonu

— Mozné zrychleni vyluCovani laktatu béhem regenerace.

— nejucinnéjsi pro zotaveni po odporovém cvi€eni a pred
silovym vykonem

— Vyznamny prinos pro cyklisticky vykon nasledujici den
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Masaze

— ZlepsSeni flexibility a snizeni DOMS

muze mit vyznam

Sports Med (2016) 46:183-204 4 |
DOL 10.1007/540279-015-0420-x CrossMark

REVIEW ARTICLE

Massage and Performance Recovery: A Meta-Analytical Review

Wigand Popperldiet:kl'2 - Melissa We;a-,mann1 - Alexander Ferrauti® -
Michael Kellmann®® - Mark Pfeiffer® - Tim Meyer!

— Nepfimé dukazy, Ze by pfimo zlepSovala vykonost B
— Po vysoce intenzivnim cviCeni stfedné pozitivni u€inl  Delextrat et al. ——a—i
. p , v . ; Mancellini ot al. I .
— Po silovém a vytrvalostnim cviCeni maly efekt 5
Jonhagen et al. ——
— Netrénovani jedinci maji vétSi prospéch z masazi ne 5
Kargarfard et al. e
trénovani Hunter at al. k l |
— Kratkodoba masaz po intenzivnim smiSeném trénink H-I;

-2 -1 0 1
Favours conirol  Favours massage

ukazuje, Ze masaz vyvolava malé, ale vyznamné

zlepSeni flexibility ve srovnani s zadnou intervenci

#
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Masaz

— VetSi uCinek kratSi masaz (5-12 min) nez masaz trvajici déle nez
12 min

— Zda se, ze masaz ma mensi prinos po vytrvalostnim typu cviceni,
coz je prakticky relevantni pro ruzné sporty

=
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Effect of sports massage on performance
and recovery: a systematic review
and meta-analysis

Masaze

Holly Louisa Davis, Samer Alabed, Timothy James Ainsley Chico

— AcCkoli naSe studie nenalezla zadné dukazy o tom, ze by
sportovni masaz pfimo zlepsSovala vykonnost, muze ponékud
zlepsit flexibilitu a DOMS

— Studie zjistila, ze masaz statisticky vyznamne snizila
bolest/DOMS o0 13 %

— metaanalyza zjistila, ze masaze nevedou k vyznamnemu
zlepSeni vykonnosti (sprint, skok, sila, vytrvalost nebo
pruznost, ani ke snizeni unavy).
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Deterioration

Rinder & Sutherland, 1995 [36] {n=20, post & min, mixed, log massageh

Monedere & Donne, 2000 [41] {n=14%, post 20 min, endurance, leg massageh

Lane & Wenger, 2004 [45] (n= 10, post 24 h, enduranee, leg massaged

Total endurance {n=48)

Improvement

s gl

Effect size

U5% Confadence inberval

0,62 (0.41, 0.83)

001 (-0.08, 031y

0.0 (0,19, 0,31

0.28 (016, 0.41)
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Strecink

— Tradicné se pouzival v cool-down fazi tréninku pro zlepseni
regenerace

— neexistuji zadné dukazy o tom, ze by strecink zlepSoval
regeneraci ve srovnani s pasivni regeneraci (1j. odpoCinkem) nebo
s alternativnimi zpusoby regenerace, jako je jizda na kole a
ponoreni do studenée vody.

— Nebyl prokazan ani opak, tj. ze by streCink regeneraci zhorsoval
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Strecink

— Hlavnim cilem protahovani by melo byt dosazeni lepSiho ROM
a/nebo snizeni ztuhlosti a bolestivosti

— Akutni uCinky streCinku jsou kratkodobé, v radu sekund az minut

— Bylo prokazano ze staticky streCink nema nepriznivy vliv na

vytrvalostni vykon u trenovanych zen. To naznacCuje, ze ke snizeni
vykonnosti, ktere bylo drive spojovano se streCinkem, nemusi u

trénovanych zen dochazet.

— metaanalyza 12 studii ukazala, ze streCink pred a po vykonu
shizuje bolestivost svalu 1 az 3 dny po vykonu o jeden bod na
100bodove stupnici -> prakticky nevyznamny rozdil
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Foam roller

— Predpoklada se zmirnéni
svalove unavy a bolestivosti
(DOMS) a zlepSeni vykonu

— shizeni svaloveé ztuhlosti a
zvyseni ROM
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Passive soreness

—&—Foam Rolling
- Tights

S W (@)

W
L

Soreness rating

Pre-DHR
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Post-DHR

48 h. post-DHR
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Active soreness
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Soreness rating

(9]
L

N
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—— Foam Rolling
-m Tights

Pre-DHR

Post-DHR

48 h. post-DHR

wn =

U
O =
ol |




Zmeny hladiny kreatinkinazy pri behu z

kopce

250 1

200 1

—
(7,
o

ase (U/L)

Creatine Kin
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o
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®m Foam Rolling
0O Tights

Pre-DHR

Post-DHR 48 h. post-DHR
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Shrnuti foam rolleru

— snizuje bolestivost nohou u dobfe trénovanych bézcu a tlumi
narust vnimané namahy souvisejici s bolestivosti pfri
submaximalnim behu

— muze FR zmirnit zvySeni RPE souvisejici s DOMS béhem
submaximalniho bezeckého vykonu.
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Prakticke vyuziti Foam rolleru

Regenerace pred Regenerace po
— Pro snizeni svaloveé ztuhlostia — DoporucCeni 2 série po 4
zvySeni ROM minutach kazda koncCetina
— Vyuziti v kombinaci s (celkem 16 minut)
dynamickym streCinkem — Foam rolling |Ize povazovat za
— optimalni davka pro dosazeni ucinny regeneracni nastroj pro
téchto prinosu pro flexibilitu je bézce, protoze dokaze zmirnit
celkem 90-120 s FR svalovou bolestivost, aniz by
negativne ovlivnil bézecky
vykon
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