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METABOAN 0T CUXVOTNTA TPOUATIOUWY
OTOV QYWVQ.

Ekstrand et al., 2016
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Mapdayovteg oV emnpedlovy v TOAVOTHTA
TPAVHATIOH®DV

Table 1 Top three most importantly perceived intrinsic and
extrinsic injury risk factors of the UEFA Elite Club teams

Player factors

Previous injuries Accumulated Accumulated
Strength Intrinsic risk points of Extrinsic risk points of
R Rank factor importance  factor importance
Coordination
Flexibility 1st  Previous injury 9

EERENVS

2nd  Physical fitness 78

3rd | Accumulated 715
Load factors fatigue (throughout communication
Season planning i Me—f%’t—"f-s- Sea?unlcongesg!ed (ie, between
W :
Training dose A .M match period) staff)

Fair play

Number of matches 3
Equipment

Recovery/rest

Maximum points available=99.

McCall et al., (2016)

Club factors
Playing tactics
Consistency
Recruitment of players and
staff
Medical service

Ekstrand et al., (2016)

What factors influence the risk of injuries

Player factors

Previous injuries
Strength
Coordination
Technical skills
Aerobic capacity

Mental factors

Player factors are not the most important risk factors on elite level, load and club factars mare important

Ekstrand et al. 2016
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duoIKN KATAOTHON KoL TPAVHATIOMOL

Youth and amateurs:
YES

EmtayyeApartieg
vPnAoy emmédov

S
>

FIFA 11+

MANUAL E

phottéxveg & véol

Mpootacia and
TPAUUATIOUOVG

Ekstrand, 2016

M£0080oL pétpnong emPapuvong 6Tnv MPOTMOVI o Kat
GTOV XYWV

«EEwTtepkn» emfapuvon «EowTtepkn» emiBdapuvon
1. AptBuog mouxvidlwv/ CUVOAIK& AeTtTd 1. Xpovog oe {wveg %péylotng
GUHMUETOXNG KkapSlakng ocuxvotntag -TRIMP
2. GPS (StavuBsioa amootaon og «{WVeEg (training impulse)
TOXVUTNTOG» . Rating of Perceived exertion (RPE 0-
3. GPS, LPS (TITOXUVOLOUETPY, YUPOTKOTILY), 10) emti To Xpdvo mpomnovnaong (AU)
ETUTOXVVOELG/ETIRPASVVOELS, OAPOTA, (300-500 povadeg= pétpla évtaon, 700-
oAMayég katevbuvong- «MHXANIKH 1000= vynAr évtoon)
EMIBAPYNXH>» . Wuxoloyikég/Puxo-CWHATIKEG
petaBoAég (EpwtnpaToAdyLla yio
Table 2 Top three monitoring tools used by the UEFA Eifte Club UTTOKELUEVIKN avTiAnyn

teams to assess injury risk of their players

= = «OTMOKATACTAONG», TTOOOTNTA KAl
- cumulated  Specified tools : . o, .
Rank  Monitoring tool points (n=number of clubs) o lOTI]TC( VTVov, pU KO T OVO)
st Measures of workoad 130 Number of matches/minutes v v 3
e o g d i AwatoAoyikéc/BLoXNHIKEG/OPHOVIKES
matct leart rate ra . r
e s HeTaBoAéq (laTpikég EEETAOELG)
Global Positioning System
(GPS) (7)
2nd Subjective markers of 125 Fatigue (15)
wellness. Musde soreness (7)

Perceived recovery (7)
Sleep ()

3d Medical Screen 101 Player complaint (1)
Mood (1)

General medical screen

Maximum points available=165.

McCall et al., (2016)




AméoTaon Tov SlavieTal Pe SLaQOopETIKEG EVTATELS Katd T Sidpkela Tov TtayviSov (English

FA Premier League data)
B Walking-Jogging >14.4Kph W>19.8Kph W>25.2Kph M Walking-Jogging M >14.4Kph M >19.8 Kph W>25.2Kph

14000 1 14000 -
12000 - E12000
—_ -
£ 10000 - 152 510000 b
3 JHRE
@ 8000 - a 8000 |
g 3
& 6000 1 £ 6000
H a
'2 4000 A 4000
2000 A 1 [
‘ T ' 2000 To 26% Twv puikwv
0 - Central defenders 0"

ide midfielders TPOWHATIORWV cupPaivel

ota TeAeuTala 15 min
Tou aywva (Hawkins et
al., 2001).

Ita TeEAevTaia 15 AeTtTé TOL TTALXVISLIOU
*H amdoTaon mou Stavdetal pe VWNAN EVTAon PELWVETAL
KQT6 20% O OVYKPLON P T TEpWTaL 15-min FIFA Finally Permit the Use of
GPS in Competitive Football
(July, 2015)

*0 ¥po6VOoC amokatdotaong avédvetat katd 28%

Bradley et al.,, 2009, 2013

MéEtpnon KapSlakig cUXVOTNTAG KAl CUYKEVTPWOTG
YOAQKTIKOU OTO QA 6TOV aymva

4-TmM

HERESEE5E0SRATERSR

Blood lactate concentration

00:13 00:26 00:33 00:52 01:05 01:18. o131 o1:44 o1:57

Average intensity 75-78%VO.max
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Time (min) Krustrup et al., 2006
A 4 4 12 .
MetafoAwn emifapuvon
v
10 hd

AlOPETIKN <EMPAPUVON» TIAUKTWY HECA
G710 810 A VisL
Aviadoya pe:

— Tnv évtaon, ToooTNTA Kat
<TUKVOTNTA» TWV ATOULKWY TOUG
mpoomabelwy («EEwTepikn emiPdpuvon»)

— T peTaBoAikég TOUG TIPOCAPHOYEG
oto eEwTEPIKO €pyo («EowTepikn
emP&puvon») TNV avtioTolxn OTLYMr TOU
Takvislov “temporary fatigue”).

- E€optdral amo tn Quoikn Toug
katdotaon (Svvapn, Woxve, Huikn
avtoxn)

Blood lactate (mmoL-L~")
P

[ secondnar |

=30 15 0 15 30 45 60 75 90 105 120

| First half |

Time (min)

Plasma NH, (umoL-L™")
g

| Second half

First half ‘

-30 -15 0 15 30 a5 60 75 920 105 120
Time (min)

Krustrup et al., 2006
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MEeTd amo Hia «TIPOCOHOIWGN>» TIOS0CPALPLKOU AywVa

Fatigue affects peak joint torque angle in hamstrings but not in
yuadri 2014
Ol TpaupaTIopOl TwV OTioOWVY pnpLaiwv

ouppaivouv cuvBwG OE OTIPIVT, TOUT 1] SUVALKNAG

€KTOONG TOU YOVATOU, OTIOU O TETPOKEPOAAOG
AELTOUPYEL HELOPETPLKA VW OL oTtioBlol pnplaiot
AELTOVPYOVV TIAELOPETPIKA.

H komwaon emnpeddel ™ 0x£on SUVapNG/pPOTG-UNKOVE HVOG (Ywviag TG | O tpaupatiopol oToug
apBpwonc) MONO otoug omioBioug punpraioug kot ‘OXI otov omioBloug pnpraioug
TET’paKEwG)\O o . . pmopei va eEapTwvTan
Meiwan tou «Aertoupytkov Adyou Suvaung» (Functional Hecc:Qcon) otig Kot amd T peiwon e
VYPNAEG TOXVTNTEG EKTAONG TOU YOVATOU Sovoune Twv
«MeTtakivnon» (shift) TG pnko-Suvapikig oxéong Twv omobiwv pnplaiwv \OXLOKV IO OTaV

KOVTQ o€ B€0n €kTOONG

TIPOG TO WIKPOTEPO MAKOG T o yévarto Bpioketat

Portry (Nm)

Twvia yovdtou N

Coratella et al., 2014

AN ay1) TG PnKo-SUVAPLKNG oX£0MG TWV oTioBiwy pnplaiwv
META aTTO TOOMNIATIGUO KL META ATIO EKKEVTPT ACKN O

Meté amnd TpaupaTIopd

(Brockett et al.
Hamstrings 2004)

Torque (Nm)

Ansle (°)

160 —

140 —

120

T 1004
£ 100
<
804
g
&%
409 o Control
20 o ® Day 7 Post

Nordic exercise N
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Msrpnan Kap&oucng cuxvornrocg OTNV TIPOTIOVNOT KL GTOV

% b 74% o 11%

mm s moemson [ — 4
% i 75% 186 98%
70-80%

433 WILSON ? % _
BENEFITS MPROVES BASIC ENDURANCE
- - .
1ss 99% 164 % |15 76% 167 " -
Overview H cuve | osta || senem | Attuge 1 Laprotes | VR LIGHT ENEFITS: HELPS WITH REGOVER)

Curve | &p Setngs | [ Reseizoom | w3 rul Sreen sportzanes

MA)gMLJuM BENEFITS: HELPS FIT ATHLETES DEVELOP SPEED

MODERATE BENEFITS: IMPROVES AEROBIC FITNESS

HR (bpm) Heart Rate (bpm)
- 168

N | ANR 1 T B
;MMM @L—“—”" ok

Table 1. Heart rate zones, corresponding weighting factors, and  —— ) e =L

training descriptors.

% Maximal 84
Zone  heartrate  Weighting  Training Type 44
5 93-100 5.16 Maximal training 26
4 86-92 3.61 OBLA training 30
3 79-85 254 Steady-state training 25
2 72-78 171 Lactate threshold training TRIMP: 210
1 65-71 1.25 Moderate activity Banister, 1991, Edwards, 1993, Foster et al., 2001, Stagno et al., 2007
st t al. 200 ==

g

The importance of acceleration and deceleration during

an, Acceleration ¢ Deceleration
. PR Low acceleration: 1-2 m.s2
# Medium acceleration: 2-3 m.s2

f .

.

5
H

£

s

High acceleration: >3m.s?

g
g

g

s
z

8

Distance covered at > 1 m.sZ (m)
8
3

Distance covered at > -1 m.s2 (m)

1000 m emitdquvon
899 m emiBpdduvaon

*Kartaypagn emtéyuvang kat emiPpdduvong pe ouotripata GPS and the Local
Position Measurement (LPM)

100

H

15 30 45 60 75 90 15 30 45 60 75 90
Match time (min) Match time (min)

+18% tng ouvoAkng Siavubsicag a'ltoo-raonc OTOV AYWVX KXAUTITETOL LE
gmtéyuvon | emBpaduvon >1ms-2

*H amoéoTaon ot PHELWVETAL 000 TIPOXWPR O AyWVAG (KOTIWa)

*AUTO aVOSEIKVUEL TN ONPOOIA TNG MELOUETPIKAG KO KUPIWE TNG TIAELOUETPIKNAG
T(POTIOVNONG

Frecken et al, 2010, Varley et al., 2011, Buchheitet al,, 2014, Akenhead et al,, 2013
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The importance of acceleration and deceleration during small

Distance covered (m) for speed and acceleration variables in small-sided games olaved on small, medium and large pitches (Values

are mean £ SD). 4 x 4 min (3 min recovery)

———— [ 5vs. 5 incl. GK
Small pitch Medium pitch Large pitch
Total distance 1532+ 145 1941 148 PRI /\ctive playing area
High speed distance 00 29428 614472 (per player)
Sprint speed distance 0£0 11+21 16+ 27 S: 602
Total acceleration [230:111 | 3562727 |
High acceleration 23+18 3810 32£12
Moderate acceleration 57+36 94 +24° 83+24°
Low acceleration 150+ 58 223+40° 212437
Total deceleration L 198+89 | [ 314267* ]
High deceleration 18+15 3412 31£12¢
Moderate deceleration 46+ 30 83+20° 77+ 26"
Low deceleration 133+ 44 198 +37° 190+31° |

86+3% HRmax 87+4% HRmax 87+4% HRmax ]

*H kapdiokr ouxvoTnTa Sev €ivarl To HOVO KPLTAPLO YLK TNV EVTACT KAl TNV TIPOTIOVNTLKN sn_l.Bapuvon
ota Tt vidla pikpov xwpovu (SSG

+28-35% NG oUVOAIKIG AMOCTACNG OTA SSG KAAUTITETAL HE EMITAXVVOELG/eTiBpaduvoeig (18%
during match)

T nat)(vi&a HIKPOU XwpPou (SSG) TPOGPEPOUV VA TIPOTIOVNTLKO £pEOLOPA pE peEYGAn
«TIUKVOTNTA» TIOU TiEPLAAUBAvEL:

*Agpofia kat avaepofia emiBapuvon (VPnAn petafolikn emBapuvon)
*Mvuikn emBdpuvon (HELOUETPLKEG KO TIAELOUETPLKEG PUIKEG CUGTIAGEG)gson et al., 2014, Osgnach et al, 2010,

Zxéon petady RPE kat Seiktwv emiPdpuvong pe faon v
KAPSLOKY) GUXVOTITO | les sirindviou coreitons Betveen e

Load, Mean (30% Confidence Limits)
Monday Tuesday Wednesday Thursday Friday Saturday Sunday
Postmatch Rest skill rills/circuit | Ball-possession | Tactical training Prematch official match | — TRIMPuoo  EdwardsTL  sRPE-TL
recovery training + SSG games + activation SCT+85Gs
session or session technical-tactical
COMP-TL exercises

TRIMPygp, — -93(.90:.95)
Edwards TL o ==
SRPE-TI - -
SSG, small-sided games; COMP-TL. compensatory training load | BPG+TTE
TRIMPy — 93 (.90:.95)
Edwards TL — s
SRPE-TL. — -
™
TRIMPy, 98 (.97:.99)
Edwards TL - —
SRPE-TL - -
PMa
TRIMPyo, — 92 (.88:95)
Edwards TL —
SRPE-TL — — =

RPE, rating of TRIMPy,
Edwards TL. " SRP) raing-of-
training load''; SCT, skill drills/circuit
ball-possession games; TTE. technical ar
PMa, prematch activation.

on. Abbrey
s than 45 mi

Figure 1 — Weekly working structure during the competitive
(only for players who did not participate in the match or play

ided games. BPG,
. tactical training:

Table1 Ci of Duration, Heart Rate (HR), and Internal-Training-Load Indicators During Different Types of Sessions, Mean = SD
Session length Intensity Training Load
(min) RPE Mean HR (%HRmox)  Peak HR (%HRmax)  >80%HRmax  >90%HRmax TRIMPuoo Edwards TL SRPE-TL
SCT+$SGs 870+ 111%  7.4107* 70.5 +3.8¢ 95.4 2.8+ 2602+80F 906,67 13292 347%  2262£37.5% 6424 1086"
BPG+TTE 738£135 6.9 14t 712 £4.41 94.8 £ 3.7+ 41837 9473 119.6= 3867  197.7+47.1% 5168+ 178.0%
™ 742114 48x17 66.2+4.9 914241 145107 22£37 8512376 1660514 370.5% 1820
PMa 727 £ 8.1 45209 65.6+33 92344 10.7 =48 27+28 73.6+ 223 1562£302 3280827

Abbreviations: SCT. skill drills/circuit training; SSGs. small-sided games. BPG, ball-possession games; TTE. technical and tactical exercises; TT, tactical training: PMa. prematch activation: RPE. rating of perceived
exertion: TRIMPyop. Stagno training load’s Edwards TL, Edwards training load; SRPE-TL. session-RPE training load.!!
ubstantial difference (was set at >75%) vs TT and PMa training sessions.

*Substantial diflerence (was set at >75%) vs other training sessions:

Campos-Vazquez et al., 2015
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Txéom HETaEY SelkTWV eMPBAPLVONG KAl KOTIWONG 0 ETTAYYEAUATIEG TIAIKTES

2500

Kataypapn Ssiktwv
emupapuvong ywa 17 nuépeg
+  YuvoAwkn Slavubsioa
amooTaon Je VPNAN évtaon

*  YTOKELYEVIKN avTIAnYN
KOTIWONG, HUikov Ttdvov,

oL TNTOG UTIVOU "
+  Amokatdotoon KX I i i
* HRvariability I R T AT

H petafAntotntatng Kapdiokng
ouxvotntag (HR variability) mou

THIR ()

1000

Selxvel Tn SpAaon Tou UTOVOHOU
VEUPLKOV CUOTNATOG
(oupmaONTIKOU/TAPACLVUTIABN TIKOV)

Faiigue (A)

EpwtnuatoAdylo
Hooper et al., 1995 Thorpe etal, 2015

Training-Injury Prevention Paradox’ model

* OLaOANTEG OV Eival «TIPOCAPHOCHEVOL> OF VPNAEG TIPOTIOVNTIKEG ETILRAPUVOELG
gp@avi{ouv AlYyOTEPOUG TPOAUATIONOUG O OUYKPLON He aBANTEG TTou emIBapUvovVTaL UE
XOUNAQ TIPOTIOVNTIKA (POpPTiaL.

*  Ymépyouv ototxeia Tou Seixvouv 6Tl oL Tpavpatiopol (non-contact) Sev mpokaAoUvToL
Ao TNV POTOVNON, OAAG aTd «AKXTAAANAO» T(POTIOVNTIKO TIPOYPappA.

* MeydAeg kat amOTopeG aAAAy£G OTA TIPOTIOVHTIKA (PoPTia £ival UTIEVBUVEG yla éva

MEYGAO LEPOG TWV TPAVMATIOUWY TWV HUWVY KAL TEVOVTWV.
1.0 Pre-Season

- — — —Early Competition
400 — Training Load _ 39 Z [eeeeeee Late Competition | juen***""
—— Injury Incidence] = ERY o
2 2 .
5 F 250 § s P
& 300 2 £ 7 -
3 L 200 E = 06 Cd
s : 2
ke o =
? 200 150 g S
s - =
£ t100 2 3
= 100 g £ 02
Fso 32 Z
~ 3
0 0.0 =
Dec.Jan Feb Mar Apr May Jun Jul Aug Sep 0 2000 4000 6000 8000
Month Training Load per Week (units)

Avénpévn TOavoTnTA TPAVUATIOUWVRPE X Xp6VoG Ttpomdvnang

>3000-5000 povadec/efs. (epioSog TPOETOLHATING)

> 1700-3000 povadec/eBs. (aywvioTikr TepioSoc)) Orchard, 2012, Cross et
al,, 2015,Gabbett, 2016,
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AV&non g TpoTovNTIKNG eTLB&pUVONG ato efSoudda o
efSopada

Ot petafoAég otnv
TIPOTIOVNTLKN ETIRAPUVON Bt
TIPETIEL VO KUUO{VOVTOL PETOED -
5% €wg +10% o€ ovyKpLoN e
TNV mponyoupevn eSoudda

0.7 q
0.6 1 i
e H «umepmipomtovnon»
E 05 4 (overtraining) kow n
£ «UTIO_TTPOTIOVNON»
T 0.4 _ .
5 (undertraining) cuv&€ovTau pe
< 03] avgnuévn TlavdTnTa
E TPOUUATIOUWY
£ 02
3
-
o "Evtovn ocAA& KATGAANAn
00 Tpomovnon=

5 0 5 10 15 20 30 40 50 100 >100

Change in Training Load per Week (%) « EIJ'BO)\[O» ROTGALWY

TPOUUATIOUWY

Piggott et al., 2009,
Gabbett, 2016,

AMoayn TipoTtovnT: TIPOTIOVNTIKY ETLBGOVVON Kot
Liverpool must understand injuries are to be expected as they are paying
price of change under Jurgen Klopp Arsenal

Leicester City

There are multifactorial reasons for Liverpool's current injury crisis, but they must have
expected this with so many changes

Manchester City.

Tottenham

Manchester Utd

West Ham

Crystal Palace

Liverpool

Watford

StokeCity.

Everton

West Brom

Southampton

Chelsea

NorwichCity.

*  Klopp clearly has intensity to his approach Soumemouth
*  While training schedules may not have changed drastically, the  q.ce
intensity of training will have Newcatleuta
*  The club are managing a playing schedule across 4 Sundertand
competitions with little time for recovery Astonvila

*  Players have also been fighting to impress the new manager

0 2 4 5 8 10 12

We know that soft-tissue injuries are shown to spike in the first 2-3 months under a new manager

When a manager joins mid-season there has been no pre-season for the players to understand and
adapt to the new training methodology

“"Daily Telegraph”, 15 Jan, 2015

10



Replacement during season

- Head coach/manager | Fitness coach

Incidence fotal injuries +4% +43%
Incidence match injuries +10% +50%
Incidence ligament injuries 0 +64%
Incidence muscle injuries 10 +40%
Match availability 0 -3%

Ekstrand et al. 2016

Replacement of fitness coach affects injury situation more than replacement of head coach/manager

Amokataotaon...

AFTER GAME .

http://www.sdna.gr/podosfairo/primera-division/article/174718/giati-stin-
mpartselona-den-pathainoyn-pote-thlaseis

B Neymar Jr W Fo

@ oreyman

17/2/2017
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«Eowrtepikn) emiBapuvaon»

«E&wtepikn emiBdapuvan»

duaokn (Internal load)
(External load) JOLKI o ) )
, , , KOTOOTOON -% PEyLoTNG KAPSLAKNG CUXVOTNTAG
-Slavubeioa amdoTaon og VPNAR ~8bvan, ~HETORONKEC OTIOKPITELC

£VTAON KOl OTIPVT QUTOXH, +++ (yodokTikd/oEéwon, peiwon PCr,
-ETUTOXVVOELG KAl ETIRPASVVOELG peiwon yAukoyovou oe
OUYKEKPLUEVEG MUIKEG (VEQG)
QTTOKATROTOT fact

EmuBapuvon otoug tévovteg & The trainiﬂg-injury

KUTTAPOOKEAETO TWV HUWV preVentiOn pa radOX:
should athletes be
training smarter

MYiKOI and harder?
TPAYMATIZMOI

Guilhem et al., 2010, Gabbett, 2016, McCall et al., 2016
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