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SHORT REPORTS

Regression to the mean

M. J. R. HEALY
London School of Hygiene and Tropical Medicine

and H. GOLDSTEIN
Institute of Education, University of London
[Received 25 October 1977; revised 1 February 1978]

Summary. The notion of “regression to the mean” is widely mis-
understood. This paper explains the concept in simple terms and

Regression / Reversion to the Mean

If the red line is the average (mean), the trend
oscillates up and down around it.

The trend moves above the average, then
regresses back toward it, often overshooting
up and down.




Kostni vék - RTG zapeésti

Biologicky vs. kalendarni vek

... fikaji tomu ,,zlaty standard® ???
Hormonalni vék — pohlavni znaky ??7?
Pohybova zralost

Rustoveé grafy a rustova akcelerace
StarSio 1 den nebo 1 rok?(1.1.vs.31.12.)
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RUstové grafy klasické

Divky O - 18 let

Soucast pravidelnych prohlidek DL
Zdravotni hledisko ( maly vzrust)
Neukaze dobfe rustovou akceleraci

( Peak Height Velocity) — dulezité
pro trénink
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Rocni prirustek vysky (PHV)
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Con tamatoen g0 yoar
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Aspetar Academy

10 déti vék +/ 1,8
roku

Kostni vék +/- 6,5 let

PHV nezavisle na
kostnim véku




Male Athletes
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Narozeni 31.12. nebo 1.1.

Narozeni v lednu 2,5-4x
zvysuje Sanci byt top
sportovec nez v prosinci







‘ Produkce energie, metabolismus

‘ Neuromuskularni adaptace, pohybovy aparat

‘ Nutrice

‘ CNS — psychologie, CGM

‘ Zdravi ( imunita, infekce, endokrinni adaptace)




Lev Pavlovi¢ Matvejev

Alarm reaction Resistance Exhaustion

Level of adaptation

Baseline \‘;

Time

Training load Accumulation Transmutation Realization || Transition

Training response  Acute response/ ——> Recovery —> Adaptation = Involution/ > Overtraining
fatigue detraining



Hans Seleye

Alarm reaction Resistance Exhaustion

Level of adaptation

Baseline

<

Time

Training load Accumulation Transmutation Realization || Transition

Training response  Acute response/ ——> Recovery —> Adaptation = Involution/ > Overtraining
fatigue detraining



‘ Produkce energie, metabolismus

Neuromuskularni adaptace, pohybovy aparat
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CHILDREN’S RIGHTS IN SPORT
THE PROVISIONS ON CHILDREN'S SPORT

Adopted by the General Assembly of NIF in 2007.
Revised by the General Assembly of NIF in 2015.

Kategorie 8 - 13

DEVELOPMENT PLAN

The development plan for children’s sport aims to give children
the greatest possible variation in activities, and the opportunity
to develop basic movement skills. Educational plans within
individual federations and the practical implementation from
coaches should follow this development plan:

6 YEARS

Play and varied activities to stimulate the child’s development and strengthen
their basic movement skills.

7-9 YEARS

This age group has good opportunities to explore and practice various physical
activities or sporting exercises with different movement patterns, so that they
get a broad experience of motion. This creates a good foundation to develop
range of skills at a later stage. Activities can be within one or more sporting
disciplines, but each sport has the responsibility to offer a varied program
that is applicable to the child's level of development.

10-12 YEARS
Within this age group, sports shall be planned to offer a variety of activities

with a high intensity to ensure good basic skills. Specialisation in one or more
sports should ensure a strong technical fundament which can be developed
later, within the child's chosen sport.




NejdulezitéjSi obdobi sportovce

Kategorie 13-18 (20)

Vykonnost pred 16 rokem véku nevyznamna
Postupny rust mezi 13-18(20) lety i bez tréninku
Urychlena akcelerace vede k ukonceni sportu
Klicova role vnitrni motivace

Pozdni specializace se zda byt prospésna



Peak oxygen uptake (L-min™")

Peak power (W)
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Détsky talent je mytus

ltalie Australie

Percentages of top-level adult athletes that were considered top-level when they

&%

were younger than 18 yo. ,2Overall our findings provide further support to
Disciplines Age (years) the DMSP mOdeI recommendation that young
14 15 16 17 athletes are not physically or psychosocially
Sprint Males 0 10 7 22 i
e 4 b 7 - ready to enter the investment stage at least
Hurdles Males 0 0 26 4 age 16 years (and often closer to 18 years).
Females 15 30 40 35
Discus throw Males 2 23 23 38
Females 14 20 35 50
Shot put Males 2 12 12 33 ~ an o .
Females 7 23 38 43 Vel ka Br|tan|e
90% confidence intervals (forage) 2-11 11-23 18-34 31-42
90% confidence intervals (overall) 17-26 I B .
100 CTop20 [D>Top20 M Unlisted 100 OTop20 [>Top20 MUnlisted
80 80
Table 1. Percentages of top-level adult athletes that were considered top-level when they were ¢ "
young. z 60 B £o0
Groups Age (years) 240 i e
12 13 14 15 16 17 20 [ 20
Men-High-jump 0 2 3 16 25 40 0 0
Men-Long-jump 0 0 4 14 10 29 B u13 u15A u17 u20 il u13 uis u17 u20
— 3 ge Grade Age Grade
Women-High-jump 2 2 21 47 59 59
Women-Long-jump 0 5 14 22 25 36 . . .
90% confidence limits trom 129 to 25% — Figure 1. The percentage of top 20 ranked (a) senior male, and (b) senior female athletes at the

end of the 2014-15 track and field season who were ranked in the top 20 at each age grade. U
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CGS sporty — tréninkovy objem

However, elite athletes start to intensify their en-
gagement much more in late adolescence, resulting in
~+=Elite - a higher number of accumulated training hours in
~ Near elite early adulthood. This confirms the idea of Ericsson et
1040 e al. (1993) that experts sample more training hours

/ ' - during their career than their less successful peers.

Nejde tolik o specializaci jako o tréninkovy
objem, ktery musi odpovidat biologickému a
psychickému vyvoji sportovce. Zakladem je
objem tréninku v puberté

Average practice hours per week

9to 12 12to15 15t018 18to 21
Age period Dansko




& il Magickych 10 000 hodin

11000

Ericsson (1993) — hraci na housle

10000 1 ~——0— Best

9000 1 —0— Good
—®——  Teachers
80001 —®— Professionals

Rozporovano od té doby mnohokrat

Estimated Accumulated
Practice (Hours)

Zaklad ale platny — objem tréninku
musi exponencialné a systematicky

4 6 8 10 12 14 16 18 20 o

Age of the Violinists (Years) naru Stat
Figure9. Accumulated amount of practice alone (on the basis of esti-
mates of weekly practice) as a function of age for the middle-aged

violinists (A), the best violinists (J), the good violinists (O}, and the
music teachers (@).
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Seilerova formy
Trénink v

hiera rChie zavodnim

vytrvalostniho —
trenlnku Spgmalnl programyv

Nutrice, hypoxie, dalsi

Specifické tréninky

Perioditizace - rocni

Distribuce tréninkovych intenzit

Nutna efektivni
kombinace a
periodizace
zadkladnich

"/Intervalov{/ trénink s vysokou intenzitou (HIT\

Celkovy objem tréninku Prokdzano
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Vytvari sktrukturu= kvalitu ve vSech tkanich a jejich postupnou
adaptaci

Strukturalni trénink

Vytvari pohybovy automatismus
Pozitivni vliv na imunitni systém = regenerace

Nizka intenzita, vysoky pocet opakovani — béh, chtize, lyZe, brusle



“Mlstrlbuce tréninkovych intenzit

A High Volume - B High Intensity
| Low Intensity Training HIT
|| Training HVLIT 5

- |C pyramidal D inverse
i Pyramidal

Amount of Sessions

Zone1 i Zonel

IF Polarized ] G  Inverse |
i : Po]arized

_Zone3 Zonel |

H Even - Equal -
Uniform




i ¥ pozd&j&imu zdvodéni, ToZ, kdyZ vés, mladenci a dévfata, maminka
T ' posle pro uhli nebo dob&hnout pro mléko, nemyslete si, Ze si hned

pokazite formu.
Se skuteénym sportovanim jsem se sezndmil aZ ve svych 15 letech.

3

natu. ‘teprve v poslednim roce svého »mladomuZovénic, jak jsme
Fkavali, kdvZ mn& bvlo jiZ 19 let, nebylo vyhnuti. PFiSel vychovatel

{ 2 nafidil: »Musi8 béZet!«

P,

Ani po skonéeni zévodniho obdobi v roce 1943 jsem nepiestival
ve své piipravé. Ob den jsem béhal kondi¢ni b&hy po silnici, v ne-
déli jsem chodil do lesa. Na silnici jsem nabéhal vidy 6—8 km,
v lese aZ 10 km. Tomu jsem pfigel zvlasté na chut. Dvakrat tydné

Toto cvicenl jsem z pocalku provadel sU minut, benem mesice
jsem je vystupiioval aZ na 60 minut. Byl jsem pii tom tak horlivy,
%e jsem fipln& piehliZel tinavu a bolest svalli. Dopadlo to Spatné.
Jiz koncem listopadu jsem si natrhl étyFhlavy stehenni sval na pravé
noze. A protoZe ani pak jsem si nechté& dopiat odpodinku, zhorSo-
valo se moje zranéni, aZ jsem nakonec od poloviny prosince do
biezna nemohl trenovat viibec,




e na Grovni VO2max (jd

opakovani je 12-20.

2. Intervaly 60/60

Jde o dalii trénink doporucovany

pauz je dvojnasobnd. Podet opakovan

3. Opakované vybéhy kopcl

Nejlepsi jsou interval

na start. Slab3i b&Zci mohou vyzkouset napfiklad

intervaly 4x 2 min nebo 3

4. Delsi intervaly

Pomémé acinné jsou

5i intervaly v tempu o néco pomalejsim (

sem nad 90 % VO2max). Zkuste napfikiad 3x 4 min

s 3min meziklusem neb

3 min 5 2min mezikiusem

5. Laktatové osmistovky

Jde o velice ilé béZce. Celkové po cca 5 km na drovni VO2max ro

trénink vhodny pro po

m odaél 00m kiu

7 useku o

6. Delsi laktatové intervaly

5i variantu ziskate, kdyZ zminénych 5 km rozaélite napfikiad na 5x 1 000 m nebo 4x 1 200 m, vZdy se 400m

meziklusem

7. Interval 2x (3x 3 min)

ien o trochu rychiefsi ne? na zavodn pétku. Jim absolvujte 2

utovym mezikiusem, po nich zafadte 5 minut klusu a nasledné

dalsi 3x 3 minutv

Moderni VO2Max trénink? WTF!

7 K K

\{} Intensity / \0 Volume /
s

£ Mitochondrial respiration € Mitochondrial content




Bez struktury neni funkce




0 nas naucil doping
Pamétova funkce (nejen) svalovych bunék

et Rog. 218; 81896 - i ki J Physiol. 2013 Dec 15; 591(Pt 24): 6221-6230 PMCID: PMC3892473
Published online 2018 Jan 30. doi: 10.1038/s41598-018-20287-3 EMY — Published online 2013 Oct 28. doi: 10.1113/jphysiol 2013 264457 PMID: 24167222
Human Skeletal Muscle Possesses an Epigenetic Memory of Hypertrophy A cellular memory mechanism aids overload hypertrophy in muscle long
Robert A Seabome,'-2 Juliette Strauss 2 Matthew Cocks 2 Sam Shepherd.2 Thomas D.O'Brien,2 after an epiSOdiC exposure to anabolic steroids

Ken A van Someren.? Phillip G. Bell,3 Christopher Murgatroyd.* James P. Morton 2 Claire E._Stewart2 and

Ingrid M Egner. Jo C Bruusgaard,' 2 Einar Eftestel, and Kristian Gundersen’

Adam P. Sharples¥!-2

* Author information - Article notes * Copyright and License information Disclaimer * Author information * Article notes = Copyright and License information Disclaimer

Am J Physiol Call Phiysiol 2019 May 1.316(5) C848-C854 doi 10 1152/ajpeell 00050, 2019. Epub 2018 Mar &
Elevated myonuclear density during skeletal muscle hypertrophy in response to training is Eront Neurol. 2018; 9: 698 PMCID: PMCET17390

reversed during detraining. Published online 2018 Aug 24. doi: 10.3 PMID: 30197620

9ffneur.2018 .0

KK, Eigueiredo \C
o i Endocrine Crosstalk Between Skeletal Muscle and the Brain
1 rtment of Rehabilitation S¢ v ity of Kent y t Kentuck: ~ 0
Department of Rehabilitation Sciences, University of Kentucky . Lexington, Kentucky Julien Delezie and Christoph Handschin
2 Center for Muscle Biology, University of Kentucky , Lexington, Kentucky .
3 Department of Physiology. University of Kentucky . Lexington, Kentucky R ~
4 Center for Molecular Medicine, University of Kentucky . Lexington, Kentucky Author information - Article notes - Copyright and License information Disclaimer

Doping zacCina tam, kde poskozeni z tézkého tréninku je vetsi nez rizika
plynouci z dopingoveho programu ( G. Rod¢enko, film lkarus)
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Podle pocitu — RPE — naucte déeti vnimat intenzitu

Podle ¢eho trénovat

Cil - vytvoreni citu k prozitku téla/vykonu

Tempo/cCas/vzdalenost je nastroj ne cil

Tepova frekvence je kontrola odpovedi, ne cil



& % -
& i RPE 10 ( Borgova skala)

velmi tézke Anaerobni prah

extrémné tézké VO2Max intenzita

0 IN|O | U



‘ CNS — psychologie, CGM
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Subconscious setting of
exercise intensity based
on prior experience to
complete a task within
biomechanical /metabolic
limits of the body

|

Efferent commands

~— &~

Afferent sensations

!

Muscle and heart

CINNN—
Integrovany model unavy

Interpretation of afferent
sensations against
expected outcomes;

conscious perception of
effort

Adaptations/

antecedent exposures

Reset homoeostatic

controlforecasting

E V Lambert et al. Br J Sports Med 2005;39:52-62

A




Sportovni riznorodost do 13 (16) let

Diverzifikace ne specializace

Motivacni konecna

Vnitrni motivace ke sportu a vykonu

Externi motivace rizikova

Krize identity — kdo jsem a co tu délam

Realistické cile ( interni i tlak okoli)

il







= REDs - LEA - atletickd tridda
Zeny —plvod v puberté, nyni i muZi

25% zen ve vrcholovém sportu

Nevratné postizeni
Redit okamzité

Sportovni T




‘ Zdravi ( imunita, zranéni, endokrinni adaptace)
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Opakovana zranéni, zejména pri tréninku

Vyvoj zdravotniho stavu

Témer vzdy efekt nepriméreného tréninku
Opakované infekce a selhani imunity

Podcenéni efektu tréninku na imunitni systém
Astma bronchiale

Plicni limitace, maly zachyt —XC lyze - CZ 5% vs FIN 50%



Pretrénovani

Pretrénovani (nejen) u déeti neexistuje

Y ey
Jde vzdy o nedostacenou adaptaci ( stress model)

Level

Baseline

me
i | ion | Realization || Transition

Training response  Acute responsel ——» Recovery ——> Adaptation > Invelution/ -> Overtraining
detraining




Tréninkové

AVARC IV A 4

Nejcastejsi chyby

Chybéjici strukturalni trénink, fokus na okamzity vykon
Nerespektovani GAS, nespravna strategie tréninku

Motivacni — externi motivace, socialni adaptace
Nutricni — REDs (LEA)
Zdravotni —zranéni, rychly navrat po nemoci
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_s Souhrn

Respektovat zaklady vyvojoveé fyziologie

Strukturalni trénink ( objem — opakovani) je zaklad
Puberta je klicova + oddalit specializaci co to jde
Vykon do 17-18 let neni indikatorem uspéchu
Bez zdravi neni trénink = neni vykon = konec atletiky
Vytvarime osobnosti, formujeme zivot, ne tabulky
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MUDr. Jifi Dostal

Sokolska 35/1662 ( namésti |.P. Pavlova)
120 00, Praha 2

Tel: +420 722 050 450

Email: dostal@centrumsportmed.cz
Web: www.centrumsportmed.cz




