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Striking

Karate, TKD, Boxing, Kick Boxing etc



Striking
VS
Grappling

Judo, BJJ, Wrestling etc



Striking
VS
Grappling
VS
Mixed Martial

e
MMA & Julitsu



XAPAKTNPEIOTIKA ava GBANUa
ork to Rest ratio (W.R ratio)
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Figure 1-1. Dominant Energy System Based on Activity Duration
Adapted from McArdle, Katch, and Katch 2007 and from Brooks et al. 2000



XAPAKTNPEIOTIKA ava GBANUa
Work to Rest ratio (W:R ratio)

Taekwondo 1:3-14 W:R Active 3-5 sec
Boxing 1:2.5 work-to-rest ratio Striking 1.4 sec
Mok 19 I Striking 1:2
Eey e ik | 3-4 x6-9 5 slanding
SEquUences
Muay Thai 2:3 work-to-rest ratio e

irvchoos st | 4-5x15-18 5 standing

sequences
ey 2-3 x 53-T9 5 of activity

S minute round 1210 l:dmm:ls-ln-renl | 3% 8-14 s groundwork

SEQUENCES
2-3 x 810 s of reaction +
2-5 x 21-36 5 groundwork

SEeqUances

Judo & Wrasthing 31 werkito-rest ratia e

; 8:1. 201 Grappling
Bradlion huRsu work-to-restratlo 20-20see sequences

Haller, 1598 Davis, 2013 Silva ), etal 2011 Del Vecchio, 2011 Miarka 2012; Milszon, 2002 Andreato, 2013



1:3-1:4 W:R m— Active 3-5 sec
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XapakTnEIoTIK& AUvapung
ava ABAnua

e

- MéyioTn & loopeTPIKN, KUPIWC
via Graoppeling

(Kraemer, et al, 2004; Ratamess et al., 2011)

L

<l = - Méyiotn & Taxuduvopn yia Full
™. Contact Striking

(Aagaard et al., 2002, Cormie et al., 2010)

3 B . Ekpngn- Tayxuduvaun yia Semi
= Contact Strlklng (Roschel et al., 2009)
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Total workload

General preparation Specific preparation Pre-competition Taper

UAPLOH




Linear Progression:

Upper Body= 2.5-5%
Lower Body= 5-10%

General preparation Specific preparation Pre-competition Taper

Total workload

UAPLOH




Linear Progression:

Upper Body= 2.5-5%
Lower Body= 5-10%

il ||||

General preparation Specific preparation Pre-competition Taper

Total workload

UAPLOH




Awapopdpwon Twv nponovnTIKwyY otolyeiwv ava MeookukAo péoa o Evav

MakpokukAo
MaxkpokukAog
Ielpd MeookukAog 1: MeoodkukAog 2: MeookukAog 3: Dopudapiopa
levikn Npoetowpaocia Ewdwkn Npoetopacia MNpoaywviotikn nepiodog
Npotepardtnrag General
Awapkera 8-14
Aaheppatikn HEPEG
1 nponovnon Texvikn Taktikn Heiwon Tou
W:R1:1 NPOMOVNTIKOU
T - oykou 40-60%
2 AtaAELppaTIK
Yneprodia nponovnon Texvikn
W:R 1:2
HIT
3 AtaAepaTikn
Texvikn Méyiotn Advaun npomnovnon
W:R 1:2
HIT
4 Taktikn Taktikn Avvaun & loxug

Lachlan et al., 2013



Awapopdpwon Twv nponovnTIKwyY otolyeiwv ava MeookukAo péoa o Evav

MakpokukAo
MaxkpokukAog
Iepd MeookukAog 1: MeoodkukAog 2: MeookukAog 3: Dopuaplopa
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Awapopdpwon Twv nponovnTIKwyY otolyeiwv ava MeookukAo péoa o Evav

Iepa

MNpotepardtn

tag

MeookukAog 1:

levikn Npoetowpaocia Ewdwkn Npoetopacia MNpoaywviotikn nepiodog

AwaAerppatikr
nponovnon
W:RR1:1
LT

Yneprodpia

Texvikn

Taktikn

MakpokukAo

MaxkpokukAog

MeookukAog 2:

AtaAELppaTIK
nponovnon
W:R 1:2

Méywotn Abvapn
Eidikrj 6x1 yevikn
N 4

Taktikn

MeookukAog 3:

Taktikn

Texvikn

AwaAeyppaniki
npomnovnon
W:R 1:2
HIT

Avvaun & loxug

Dopuaplopa

General

Awapkera 8-14

HEpPEG
Heiwon Tou

NPOMOVNTIKOU
oykou 40-60%

Lachlan et al., 2013



Awapopdpwon Twv nponovnTIKwyY otolyeiwv ava MeookukAo péoa o Evav

MakpokukAo
MaxkpokukAog
Ielpd MeookukAog 1: MeoodkukAog 2: MeookukAog 3: Dopuaplopa
levikn Npoetowpaocia Ewdwkn Npoetopacia MNpoaywviotikn nepiodog
Npotepardtnrag General
Awapkera 8-14
AwdeppaTikn HEPEC
1 nponovnon Texvikn Taktikn Heiwon Tou
W:R1:1 NPOMOVNTIKOU
LIT ~ oykou 40-60%
2 AtaAELppaTIK
Yneprodpia nponovnon Texvikn
W:R 1:2
/an\ |
3 | ArcAelppaTikn
Texvixi Méyiotn Abvapn nponoévnon
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4 Taktikn Taktikn Uvapn & loxug

h. Lachlan et al., 2013
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Undulating (ueikTé¢ Tep1odIcuoC)

phases linear undulating

(Kok et al., 2009)

weeks 1-3 3x10 3x10, 6, 8
' at 75, 77, 80RM% at 75, 85, 30RM%

3x6 3x10,6, 8

weeks 4-6 at 85, 90, 90 RM% at 77, 90, 40RM %,

3x8 3x10, 6, 8

weeks 7-9 at 30, 40, A0RM % at 80, 90, 40RM %4




Undulating (ueikTé¢ Tep1odIcuoC)

phases linear undulating Yneerec

(Kok et al., 2009)

3x10 3x10, 6, 8

— at75, 77, BORMY% at{75) 85, 30RM%

3x6 3x10,6, 8
at 85, 90, 90 RMZ%4 at 77, 90, AORM%

weeks 4-6

3x8 3x10, 6, 8

weeks 7-9 at 30, 40, A0RM % at’80, 90, 40RM%;




Undulating (ueikTé¢ Tep1odIcuoC)

phases linear undulating Yreerec

(Kok et al., 2009)

3x10 3x10.6, 8
at 75,77, 80RM¥% at75, 30RM¥;

weeks 1-3

3x10.6, 8

weeks 4-6 at'77, A0RM°/

3x8 3x10, 6, 8

weeks 7-9 at 30, 40, 40RM % at80, ' 40RM%




Undulating (ueikTé¢ Tep1odIcuoC)

.

phases

“;J!rés'f:?1+;f "lll
A Pt il

linear undulating Yneerpogia

(Kok et al., 2009)

3x10 3x10.6, 8
at75,77, 8ORM at75, MY

l
3x10.6, 8
: 3x10, 6, 8
N - h -
I ————




Undulating (ueikTé¢ Tep1odIcuoC)
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Undulating (ueikTé¢ Tep1odIcuoC)

HEvToon kai o Oykog phases linear UndUIating YmepTp

METAB&ANOVTOI CUXVOTEPQ OF

oxEéon Me ToV YPOUMIKS TTepIodIoud
(Zourdos et al., 2016) 3x10 3x10, 6, 8

at 75,77, 80RM% at75, IM%;

(Kok et al., 2009)

weeks 1-3

3x10.6, 8
weeks 4-6 at@P M
MNepioodTepa amo éva mponovnTIKA

gpebiopaTa oTOV 010 HECOKUKAO t 3x10, 6, 8
(Rhea et al,, 2003)




Undulating (ueikTé¢ Tep1odIcuoC)

HEvtaonkaio Oykoc  Phases linear undulating

METAB&ANOVTOI CUXVOTEPQ OF

oxEéon Me ToV YPOUMIKS TTepIodIoud
(Zourdos et al., 2016)

Ynepro?c_gI,_ .

(Kok et al., 2009)

weeks 1-3 3x10 3x10, 6, 8
at 75, 77, 80RM% at7s, M

— —

3x10.6, 8
at7}, MY

QaiveTal va divel oI A Kol
KOAUTEPO OTTOTEAECHOTO OTN
pEyIoTn dUvoun

(Miranda et al., 2011; Poliquin, 1988)

MNepioodTepa amo éva mponovnTIKA

gpebiopaTa oTOV 010 HECOKUKAO
(Rhea et al., 2003)




Fourteen-week strength--power exerc.:.saeb::er:tocol reported in Hartmann et al. (17)
Number of weeks Load dynamic Number of reps Rest between sets (min)
Week 1-10 (M-W-F) Hypertrophy training 5 X 8-12 RM 4
Week 11-14 (M-W-F) Strength-power training 5 X 3-5 RM -~

M-W-F, monday-wednesday-friday.



Fourteen-week daily undulating exerc.li-:: I;:veroBtocol reported in Hartmann et al. (17)
Day of the week Load dynamic Number of reps Rest between sets (min)
Monday Strength-power training 5 X 3-5RM 2
Wednesday Hypertrophy training 5 X 812 RM 4
Friday Strength endurance training 5 X 20-25 RM 1.5



[Neprodioudc ota MMA

GENERAL PREPARATION SPECIFIC PREPARATION FIGHT CAMP - PEAK & TAPER
PHASE - LINEAR PHASE - UNDULATING
-_=
=
—
=]
—
E HIGH
w2
E MEDIUM
«» BN
- Low
=
e Training increases linearly. Training undulates allowing for Training is maintained at a high level
Progressive overload of exposure to higher workloads. during fight-camp.
technical and physical Specific training includes a variety of Deload weeks aid regeneration;
attributes. training techniques. taper maximizes fight readiness.

OFF-CAMP
T

T w F S
) EETHBE
HIGH

LOW M T w T F S
* EEEENERN
Prioritize technique and sparring. Increased technical and tactical training. Training distribution is

polarized with more high-training days a week. Must account for deload day(s).

=

[—]

— Reduction in sparring load. Distribution of technical and non-technical training. A medium-high-low daily
— training sequence allows for overload and then recovery.

E MEDIUM

(-]

= FIGHT-CAMP

- O]

w

=

A Cross-Sectional performance analysis and projection of the UFC athlete.
UFC Performance Institute. 2021



PHASE DISTRIBUTION

GENERAL PREPARATION SPECIFIC PREPARATION FIGHT CAMP - PEAK & TAPER

PHASE - LINEAR PHASE - UNDULATING
% I
ne.st Training increases linearly. Training undulates allowing for Training is maintained at a high level
Progressive overload of exposure to higher workloads. during fight-camp.
technical and physical Specific training includes a variety of Deload weeks aid regeneration;

attributes. training techniques. taper maximizes fight readiness.



WEEK DISTRIBUTION

MEDIUM
=
LOW
N

REST

OFF-CAMP
M T W T F S S
Reduction in sparring load. Distribution of technical and non-technical training. A medium-high-low daily
training sequence allows for overload and then recovery.

FIGHT-CAMP
M T W T F S S
Prioritize technique and sparring. Increased technical and tactical training. Training distribution is
polarized with more high-training days a week. Must account for deload day(s).
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2uvTayoypaenon Auvaung

Effect of Repetitions per Set
1 3 5 8 10 12 15 20+
Strength Hypertrop Endurance
Effect of Intensity per Set
>90% 1RM 80% 1RM 70% 1RM < 50% 1RM
Strength Hypertrop Endurance
Effect of Sets per Exercise
1 2 3 4 5 6 7 8+
For a Beginning Trainee

For an Intermediate Trainee

Low Ber Improvement ttle Further Benefit

For an Advanced Trainee
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Effect of Repetitions per Set
1 3 5 8 10 12 15 20+
Strength Hypertrop Endurance
Effect of Intensity per Set
>90% 1RM 80% 1RM 70% 1RM < 50% 1RM
Strength Hypertrop Endurance
Effect of Sets per Exercise
1 2 3 4 5 6 7 8+
For a Beginning Trainee

For an Intermediate Trainee

Low Ber Improvement ttle Further Benefit

For an Advanced Trainee
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Effect of Repetitions per Set
1 3 5 8 10 12 15 20+
Strength Hypertrog Endurance
Effect of Intensity per Set
>90% 1RM 80% 1RM 70% 1RM < 50% 1RM
Strength {ypertrog Endurance
Effect of Sets per Exercise
1 2 3 4 5 6 7 8+

For a Beginning Trainee

For an Intermediate Trainee

Improvement

For an Advanced Trainee
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Effect of Repetitions per Set
1 3 5 8 10 12 15 20+
Strength Hypertrop Endurance
Effect of Intensity per Set
>90% 1RM 80% 1RM 70% 1RM < 50% 1RM

Strength Hypertrop Endurance

Between Sets

Effect of Sets per Exercise
1 2 3 4 5 6 7 8+ Rest
For a Beginning Trainee | Between
Type of Workout Sets Reps Sets
Improvement | Little Further Benefit r— 5 4 T
For an Intermediate Trainee hypertrophy workout 94 8-19 93 min
Improvement ittle endurance strength workout 34 15-30 | 1-2min
For an Adva nced Trai nee Stoppani, J. (2006). Defining periodization. IDEA Fitness Journal, 3, 1-5.

—
L J




A T Y P, AN it Tenshin

Effect of Repetitions per Set
1 3 5 8 10 12 15 20+

strength Wy eaurance | | FQIN QN Elite Athlete
Effect o Intensity per Set for Max Strength

>90% 1RM 80% 1RM 70% 1RM < 50% 1RM

Strength Hypertrop Endurance

Between Sets

Effect of Sets per Exercise
1 2 3 4 5 6 7 8+ Rest
For a Beginning Trainee | Between
Type of Workout Sets Reps Sets
Improvement | Little Further Benefit r— 5 4 T
For an Intermediate Trainee hypertrophy workout 94 8-19 93 min
' Improvement ittle endurance strength workout 34 15-30 | 1-2min
For an Adva nced Trai nee Stoppani, J. (2006). Defining periodization. IDEA Fitness Journal, 3, 1-5.

—
L J
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Sets: 6-9
Reps: |-3
Work: 20+%6RM
Rest: >3 min
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Effect of Repetitions per Set
1 3 5 8 10 12 15 20+

strength Wy eaurance | | FQIN QN Elite Athlete
Effect o Intensity per Set for Max Strength

>90% 1RM 80% 1RM 70% 1RM < 50% 1RM

Strength Hypertrop Endurance

Between Sets

Effect of Sets per Exercise
1 2 3 4 5 6 7 8+ Rest
For a Beginning Trainee | Between
Type of Workout Sets Reps Sets
Improvement | Little Further Benefit r— 5 4 T
For an Intermediate Trainee hypertrophy workout 94 8-19 93 min
' Improvement ittle endurance strength workout 34 15-30 | 1-2min
For an Adva nced Trai nee Stoppani, J. (2006). Defining periodization. IDEA Fitness Journal, 3, 1-5.

—
L J
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Rep ranges are hot Low- vs High-Load Resistance Training
iti for St th and H troph
critical for muscle arowth | or Strength and Hypertrophy




Rep ra nges are not Low=- vs High-Load Resistance Training

critical for muscle growth des b
HYPERTROPHY

Q It is often suggested that training in the 6 to 12 rep range Can be achieved with ISR esiiges from 8-35+
is optimal for muscle growth High-rep sets must be taken very close to failure

However, muscle mass gains are similar when light (30% 1RM)
or heavy (80% 1RM) weights are performed until failure

Muscle Volume Increase y/ 1 REP < ————) 20+ REPS
10-

3: = N N
%

Q
g 6 4 .
g, / Lower reps are superior for max. strength gains
) o [ 30% 1RM Heavy loads are required for specific adaptations
B3 80% 1RM CTPOEMAMM™N
0 IVIRAA. JQIREINVU IR

Mitchell et al., Resistance exercise load does not determine training-mediated hypertrophic gains

; : k - Schoenfeid, B. |, Petenon, M. D, Ogbom, D., Contreras, B, & Sonmez, G. T. (2015). Effects of Low- v High-lood
In young men, Journal of APF’l'Ed Ph}'s"jlog)" (1985), 2012 - | 'L > Resimonce Troining on Muscle Strength ond Hypertrophy in Well-Troined Men. J Strength Cond Res, 29(10), 2954-2963
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Rep ra nges are not Low=- vs High-Load Resistance Training

critical for muscle growth des b
HYPERTROPHY

Q It is often suggested that training in the é to 12 rep range Can be achieved with A aflasitie s fron) 8-35+
is optimal for muscle growth High-rep sets must be taken very close to failure

However.muscle.mass gains are similar when ligh: (30% 1RM)
or heavy (80% 1RM) weights are performed until failure

Muscle Volume Increase y/ 1 REP < ————) 20+ REPS
10+

: - \

@
e 6 ’ _
= o / Lower reps are superior for max. strength gains
i} 2 ] 30% 1RM , Heavy loads are required for specific adaptations
B 80% 1RM AAAVYV CTDERATL]
0 s

Mitchell et al., Resistance exercise load does not determine training-mediated hypertrophic gains

; . x . Schoenfeid, B. |, Petenon, M. D, Ogbom, D., Contreras, B, & Sonmez, G. T. (2015). Effects of Low- v High-lood
in young men, Journal of Applied Physiol 1985), 2012 3 - e . ' v . o Dy v By g O L
y g , Jo PP d ysiology ( A Resistance Troining on Muscle Strength ond Hypertrophy in Well.Troined Men. J Strength Cond Res, 27(10), 2954-2963




Mitchell et al., Resistance exercise load does not determine training-mediated hypertrophic gains
in young men, Journal of Applied Physiology (1985), 2012

|IdavikA TIMA oTo PopTio yia TNV emMiTeUCN TNS PmMax:

Squat Jump = 0% RM

Squat = 06% RM

Power Clean = 809% RM
(Cormie et al., 200/)
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' | H KUKAIKOU TUMOU TTpoTTdvNon;
P e CTOXEUoN TNV PEATIWON TNC AVTOXAG
oTN OUVAMN, XPNOILOTIOIEITAI OTO XWEO
TOV HOXNTIKWV.

(A Cross-sectional prformance analysis and projection of the UFC athlete. UFC, 2021)



Ambrozy et al., 2014

) Pre-test Post-test
- 8 epdopuddeg
« 4 nipor/ epd
+ 3 BI0opPEeTIKG MPWTOKOAAT KUKAIKAG Toomdvnong mean sd mean sd

« Strength (barbells, dumb-bells & weigths)

- Functional (plyemetric and coordination exercises)
« Sport Specific (muscles most used in sport)

[cm] [cm]

100,8 | 2,9 102,3" 3,0
103,6 | 2,7 1054° 3,0
33,2 2,0 33,8 1,8
35,7 1,8 36,8 1,8

58,1 2,9 59,0 2,6 Pre-test Post-test
60,3 2,9 61,7 27
30)5 1,6 3L1 g 1,6 mean sd mean sd

2856,4 112,2 2963,6° 124,7

13,3 3,1 16,5 4,0
24,1 3,7 274 3,7
234,7 9,8 239,7 8,3
58,6 8,4 59,3 7,3
11,9 4,3 14,7 4,3

21,8 9,2 28,5 91
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- 8 eBOOBDEC
. 4 mipoTtt/ B0

+ 3 DICPOPETIKA TTPWTOKOAAO KUKAIKAC TTOOTTIOVNONC

- Strength (barbells, dumb-bells & weigths)
- Functional (plyometric and coordination exercises)
- Sport Specific (muscles most used in sport)
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35,7 1,8 36,8 1,8

58,1 2,9 59,0 2,6 Pre-test Post-test
60,3 2,9 61,7 27
30)5 1,6 3L1 g 1,6 mean sd mean sd

2856,4 112,2 2963,6° 124,7

13,3 3,1 16,5 4,0
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21,8 9,2 28,5 91




XOPOAKTNEICTNKS OEiYUATOC:
. 21-28 ypovwyv
» 3-0 ¥povia Juditsu
- [loortdvnon Auvaopunc e 2.B.




Tumkn Mponoévnon A
'Ooco mo ypryopa (for time)
Bapog KB: 32-40kg

* 50 kb Squats
* 50 Military Presses

* 100 Kettlebell Swings
* 25 kb Squats

* 25 Military Presses

* 50 Kettlebell Swings
* 12 kb Squats

* 12 Military Presses

* 25 Kettlebell Swings

* 20’ Skipping Rope (HR: 70-80%)

\

Tunmikn NMponovnon B
KukAikn: 5 yopoug

60"-60" (MeyioT. Enaval.)
Bapocg KB: 20-24kgKettlebell

*« Swings
* Clean and Press
« Sumo Deadlift High Pull

« 20’ Skipping Rope (HR: 70-80%)

\ Kostikiadis et al., 2018 /




Alm et al,, 2013

Table 2. Comparison of strength/power (Mean + SD)

First test  Second rest P-value

SJ (cm) 40,3 +3,78 36,23+3,59 0,02

CMIJ (cm) 43,1 £5,07 41,25+2,13 046

5 | CMJa (cm) 50,18+5,63 472+16 031

o | Vertical sit-ups (reps) 2225+3,78 235+31 034

357 Hang Clean (kg/kg) 1.09+0.07 1.06=0.11 022

i.] N Deadlift (kg/kg) 222019 212£03 043

ol e :Setd:t Relative SJ (cm/kg) 051+0.05 046+0.05 0385

= Relative CMJ (civ/kg) 0.55+004 052+0,07 015
0'2 | Relative CMJa (cm/kg) 06304 0,59+0,09 0,003*

YO veshold (et VOE:ﬂhidebc e *significant difference between the two tests

Figure 3. VO2 (@ threshold measured on arm cvcle
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MéyioTn AUvaun

« XpAon Pacikwy aoKACEWV
(UE OKOTIO TNV EVOUVANWON TWV PUWY TTOU XPNOIMOTIOIOUVTAI OITTO TO!
KIVNTIKA XOPOKTNPIOTIKA TOU KABE GBAAUATOC)

- [10 apxApIoUC CUOTAVETAI 2-3 QOPEC TNV EROOMADA [UE NUEPT
cekoUpaonGC avApeca

- ["1a MpoxwpENMEVOUC 3-4 OPEC [E EYOAUTEPO SYKO, UPYNASTELN EVTOON
KOl JEYOAUTEPN TTOIKIAID

« XpoVvIkA dIGpKeIa TNE TTpomdvNoNng duvaung 45-60

. /EVTGOT] > 85% RM Franchini &Herrera-Valenzuela, 2021
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Oykog

[1Ae1oMET I

Table 1-1: Plyometric Volume Guidelines (adapted from Donald Chu (1))

Beginner 80100 contacts 60 contacts 40 contacts — use caution
(100-120 total*) (100-120 total *)

Intermediate 100-150 contacts 80-100 contacts 60—-80 contacts
(150-200 total*) (150-200 total *)

Advanced 140-200 contacts 100-120 contacts 80-100 contacts

il80—220total"i i180-2‘20 total‘i

Upper
Body

Sport
Specific



Upper Body Plyos

35285t

$4

-—
-—
—-—
Squat jump Countermovement jump Drop jump
Concentric contraction Eccentric-concentric contraction Reactic-elastic eccentric-concentric
(Jump without countermovement) contraction

Figure 1. Bosco Tests.

(Palao, 2013)



Upper Body Plyos
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(Jump without countermovement) contraction
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Upper Body Plyos

Test 1
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(Palao, 2013)



Upper Body Plyos
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Oykog

[1Ae1oMET I

Table 1-1: Plyometric Volume Guidelines (adapted from Donald Chu (1))

Beginner 80100 contacts 60 contacts 40 contacts — use caution
(100-120 total*) (100-120 total *)

Intermediate 100-150 contacts 80-100 contacts 60—-80 contacts
(150-200 total*) (150-200 total *)

Advanced 140-200 contacts 100-120 contacts 80-100 contacts

il80—220total"i i180-2‘20 total‘i

Upper
Body

Sport
Specific



Markovic, 2016

"Effects of Training Against Elastic Resistance on Jab
Punch Performance in Elite Junior Athletes"

- 6 weeks
- 3 sess/week
- 10 Jaw punch per hand
- W:100%
- Rest
- Within: 10 sec,
- between: 45-60 sec




-~

12.0 - e Pretest

- . . Posttest

10.0 - : : —__
Zs0d & .:. = p B : l
E 4 ” 3 ! ' E::E - ]3 - :
< 6.0 - ; g % ﬂ} 2 1E E B :
et '4 . :5‘ , : - ' _ '
N g . 3 . ﬂ ' i !
..,q" . 3 . { K % ¢ 1 5 'z '
>0 MIRY 111 1111
0.0 " ﬁ g R 2 1= 18 g ' o b '

KB SB BO CG KB SB BO CG KB SB BO CG KB SB BO CG
Wrist : Elbow : Shoulder : Hip

Joint and group

Figure 2. Peak velocity (top panel) observed in 4 joints in the pre- and posttest in
(data averaged across the subjects with SD error bars; * p<.03, paired t-test).




500 - ; I Pretest

450 B Posttest
400
350
.300*1
250
2001
150
100

50 .

Force (N)

KB SB BO CG : KB SB BO CG ~
Fe!t Fm
Muscle and subject group

Figure 3. Strength of elbow extensors and flexors observed in
the pre- and posttest in four groups (data averaged across the
subjects with SD error bars; * p<.05, paired t-tesi).



Oykog

[1Ae1oMET I

Table 1-1: Plyometric Volume Guidelines (adapted from Donald Chu (1))

Beginner 80100 contacts 60 contacts 40 contacts — use caution
(100-120 total*) (100-120 total *)

Intermediate 100-150 contacts 80-100 contacts 60—-80 contacts
(150-200 total*) (150-200 total *)

Advanced 140-200 contacts 100-120 contacts 80-100 contacts

il80—220total"i i180-2‘20 total‘i

Upper
Body

Sport
Specific
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Concurrent type

. 2UVOUQOHASG IpoTTovNTIKWY ePeBICHATWY (SUVauN, TaXUTNTA, ICXU pE aepoPfio)
- O ouvoAIkég dykog oe dIdpkela va NV Eemrepv@el Ta 20 AETTTA (witson et ol 201)

- YYNANRG évTaong aepdfia AokNon KOAUTEPO ATTIOTEAECHATO O€ OXEON ME TNV
XSMNAAG évTaong (HIIT, SIT A emavaAAapBavoueva OTIPIVT) Balibinos, 2003)

+ 2-3 POpPEC TNV EPOOADdA (Kostikiadis et al, 2018)

» AiGAeIppa HeETAEU Twy TpoTTovAoewY 48 WPEC (Kostikiadis et al, 2018)



Concurrent Sport Specific Training

| 4 Mpon./€Rd.

A T B T A T

Eidikn A |-

Rest ’En§n<r'1 MNponévnon B l:> | sets x reps x intens ':> | Rest

+1.1P: Loaded Jump Squat *4 x8x30%
*1.2P: Medicine jab punch throws *4 x 8 x optimal RSI
height

*3x8x 80%
1 x3

*4x5% 85% *5x3x 90% *3x2 x95%
«1x3 el x3 el x3

+15: Squat

*1P: CM] » Intra: 12sce, set:4min

* 30sec
«3xBx 80%
*1x3

*4 x5x85% *5x3x 90% *3x2 x95%
*1x3 *1x3 *1x3

*25: Bench Press
+2P: Medicine
ball chest
throws

+2.1P: Medicine jab punch throws
*2.2P: Phyometric Push ups o Intra; 12sce, set:3min

4 x 8 x 4kg each hand
* 12sec

*4x 8 x BW

*35: Deadlift
*3P: Loaded
Jump Shrugs

*3xBx 80%
*1x3

*4 x5x85% *5x3x 90% *3x2 x95%

*1x3 e1x3 o1 x3 +Weighted sled maximum sprints ; .éﬂf-ax-lo"}h
wel inaucing a
reduction in rngximum

performance)

*Rowing
ergometer

sUnloaded maximum sprints *1x5x 10m

*5 x 60s x
115%

*6 x 60s x *6 x 60s x *6 x 605 x
115% 115% 115%

* 4min

* Intra: 20sce, set:4min

sRepeated Sprints *4 x 6 x 40m (10-10m)

Kostikiadis et al., 2018



.EIBIKI"] A D

*1S: Squat
¢1P: CM)

«2S: Bench Press
*2P: Medicine
ball chest
throws

*3S: Deadlift
*3P: Loaded
Jump Shrugs

*Rowing
ergometer

e3x8x 80%
el x3

*3x8x 80%
el x3

*3x8x 80%

*1x3

Kostikiadis et al., 2018

*4x5x 85%
el x3

*4 x5x85%
el x3

*4 x5x85%

*1x3

*5x3x90%
L x 3

*5x3x 90%
g i A

*5x3x90%
el x3

A4

e3x2 x95%
i x 3

*3x2 x95%
g

*3x2 x95%
el x3

B |Rest




Eidikn Mponoévnon B I:>

¢1.1P: Loaded Jump Squat
«1.2P: Medicine jab punch throws

¢2.1P: Medicine jab punch throws
©2.2P: Plyometric Push ups

eWeighted sled maximum sprints

eUnloaded maximum sprints

eRepeated Sprints

| Sets x reps x intens, ':> | Rest

4 x 8 x 30% e Intra: 12sce, set:4min

4 x 8 x optimal RSI e 30sec
height

*4 x 8 x 4kg each hand e Intra: 12sce, set:3min
*4x 8 x BW e 12sec

1 x5x 10m
(weigth inducing a 10%
reduction in maximum

performance)

e1x5x10m e 4min

*4 x6 x40m (10-10m) e Intra: 20sce, set:4min




19.5+10.4 20.1+10.7

*3#

1 16.1.47.8
g
10.8+4.4 g
* 3 #
7.4+4.4 -5 7.617.3
5.7+7.5
2.6+1.7
1.0+3.6
1.0+1.9 0.5+1.6 12318 l
1 1

1
Bench press Back Squat Dead Lift .pﬂnt CMJ] height R.A. Vel L.A. Vel VO 2max

e -0.4+1.1 742, -0.31+2.1

*:p<0.05 pre & post training
#: p<0.05 between the two groups

'd:#
-22.0+4.9

E.N: adiki nponévnon, T.N.:Tunikr npondvnon, CMJ: counter movement jump, R.A. vel: right hand velocity, L.A. vel: left hand velodty, 2m T.D.: 2m take down (Kostikiadis et al., 2018)
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Effective on Physical Fitness or not ?

CrossFit®
for
Kickboxers

RECREATION

Principles of Crossfit® training

Experimental Training Program: Methodology
8 weeks intervention

Type Number of exercises 8
Method and duration ~ AMRAP 10 min
External resistance  Body weight
Exercise intensity ~ Submaximal
Rests  No rest

AMRAP —As many rounds as possible, a method of training that involves
performing as many sets of efforts as possible at a fixed number of
repetitions in a given time.

Experimental Design

Experimental Design

Work Out 1: Monday

- 40 x punching bag techniques (ab, punch)
- 40 x air squat
- 30 x kick pad techniques
{left middle roundhowse kick x 2, right middle roundhouse kick)
- 30 x box jumps (40 cm)
- 20 x punching bag techniques
(jab, punch, Left middle roundhouse kick)
- 20 x sit-ups
- 10 x burpees + punching bag combinations
(jab, punch, high roundhouse kick)
- 10 x push-ups

wrwrecreationft com

Experimental Design

Work Out 2: Wednesday

Work Out 3: Friday

- 60 x mountain climbers

- 10 x punching bag techniques

{jab, punch, left middle roundhouse kick)

- 30 x Russian twists

- 30 x punching bag techniques

{ jab, punch, left. middle roundhouse kick)

- 30 x lunges
= 15 x air squat + left middLle front kick/ right middle
front kick
- 15 x box jumps
- 10 x burpees + punching bag combinations

(left middle roundhouse kick x 2/right middleroundhouse kick x 2)
W recreationft.com

- 50 x single under
- 20 x push-ups x 2 + punching bag techniques
(jab, punch)
- 20 x spinal rock
- 20 x air squat x 2 + left middle roundhouse kick/
right middle roundhouse kick
- 10 x hand release push-ups

- 10 x burpees + kick pad combinations
(jab, punch)
- 10 x tuck jumps
- 5 x combinations of any 5 kicks on the bag

Results

Statistical Significant Increase in

- Abdominal Muscle Strength: +5%
- Handgrip Strength: +12%
= Pull Ups: +12%
- Clap Push Ups: +9%
- Standing Long Jump: +1.8%
- Sit & Reach: +8%
- Shuttle Run (time): -3%

(Ambrozy et al., 2022)

v NN
v NN
v NN
v NN

#B Elite #RCRTN

ww recreationft, com




Principles of Crossfit® training Expe

REATION , .
£SS TEAM Experimental Training Program: Methodology W
8 weeks intervention - 40 X pun
Type Number of exercises 8 3
Method and duration = AMRAP 10 min (Left middle round
External resistance  Body weight
Exercise intensity  Submaximal -20x
(jab,

Rests  No rest e

AMRAP-As many rounds as possible, a method of training that involves _
performing as many sets of efforts as possible at a fixed number of 10x burl:je:
a

repetitions in a given time.

www.recreationft.com



® training

: Methodology
on

RAP 10 min
ly weight
)maximal
rest

training that involves
fixed number of

Experimental Design

Work Out 1: Monday

- 40 x punching bag techniques (jab, punch)
- 40 x air squat
- 30 x kick pad techniques

(left middle roundhouse kick x 2, right middle roundhouse kick)
- 30 x box jumps (40 cm)
- 20 x punching bag techniques
(jab, punch, left middle roundhouse Kick)
- 20 x sit-ups

- 10 x burpees + punching bag combinations
(jab, punch, high roundhouse kick)

- 10 x push-ups

www.recreationft.com






Experimental Design

Work Out 2: Wednesday

Expe

- 60 x mountain climbers

- 10 x punching bag techniques
(jab, punch, left middle roundhouse kick)

- 30 x Russian twists

- 30 x punching bag techniques
( jab, punch, left. middle roundhouse kick)

- 30 x lunges

- 15 x air squat + left middle front kick/ right middle
front kick

- 15 x box jumps

- 10 x burpees + punching bag combinations

(Left middle roundhouse kick x 2/right middleroundhouse kick x 2)
www.recreationft.com

V

- 20 x push-u|

- 20 x air squat

right
-10
- 10 x bur

- 5 X combin






5ign

Experimental Design

day

Work Out 3: Friday

IS

ques
kick)

iques
> kick)

ck/ right middle

mbinations

indhouse kick x 2)

- 50 x single under

- 20 x push-ups x 2 + punching bag techniques
(jab, punch)

- 20 x spinal rock

- 20 x air squat x 2 + left middle roundhouse kick/

right middle roundhouse kick
- 10 x hand release push-ups

- 10 x burpees + kick pad combinations
(jab, punch)

- 10 x tuck jumps
- 5 x combinations of any 5 kicks on the bag

www.recreationft.com







Results

Statistical Significant Increase in

- Abdominal Muscle Strength: +5%
- Handgrip Strength: +12%
- Pull Ups: +12%
- Clap Push Ups: +9%
- Standing Long Jump: +1.8%
- Sit & Reach: +8%
- Shuttle Run (time): -3%

(Ambrozy et al., 2022)

www.recreationft.com



For Time: 3-5 Rounds

MetCon
for Grapplers

@ 500m Rowing
© 75 Heavy Swings
N © 50 Keal Assault Bike 3 ey % —
O  50JackKnifes : p
° 750m Row

20 KB Snatch Heavy

(Each) g
10 Devil Press ey

50 Kcal Assault Bike

@ 20 KB Half Kneeling — k s ; . 10 Bench Press x 60% RM

Snatch Heavy (Each)

—_ . 3 20 Russian TWists (eavy)
MetCon Kick Boxing
Stoforidis

For Time: ] . ; - . : . X _. . > MetCon
| Roundsof [ o - ‘ 3 for Grapplers

45-35-25-15-5

f 1 \ \ \ 1 1 : : -
© Rowing Kcals '
© Snatch each side

-

(3] Burpees

Q Jack Knifes

MetCon JuJitsu | e MetCon BJJ
Janikian ' AT Kotzagiannidi
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Snatch Heavy (Each)
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’ /a, MetCon
for Grapplers

5 Rounds for Time

750m Row
10 DEV“ PI'ESS (Heavy)
10 Bench Press x 60% RM

20 RUSSian TWiStS (Heavy)

www.recreationft.com #RCRTN
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Sport Specific
Med Con By
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Workout 1

Burpees are done during 1min break
el
rowing pace avg +40sec

Duration/Reps  Activity

2 minute round  boxing

15 burpees

2 minute round  boxing

15 burpees

2 minute round  boxing

15 burpees

2000 meters rowing

2 minute round  kickboxing
9 15 burpees
102 minute round  kickboxing
11 15 burpees
1212 minute round  kickboxing
13 15 burpees

14 2000 meters rowing

15 2 minute round fighting
16 15 burpees
17'2 minute round  fighting
18 15 burpees
19 2 minute round  fighting
2015 burpees
21 2000 meters Rowing




Workout 1

Burpees are done during 1min break
between round.
rowing pace @2km avg +40sec

Duration/Reps  Activity
boxing
burpees
boxing
burpees
boxing
burpees
rowing
kickboxing
burpees

2 minute round  kickboxing

11 15 burpees

122 minute round  kickboxing

13 15 burpees

14 2000 meters rowing

15 2 minute round  fighting

16 15 burpees
fighting
burpees
fighting
burpees
Rowing




Workout 1

Burpees are done during 1min break
between round.
rowing pace @2km avg +40sec

Duration/Reps  Activity
boxing
burpees
boxing
burpees

boxing

6 15 burpees
rowing
kickboxing
burpees
kickboxing
burpees

kickboxing
13 15 burpees
14 2000 meters rowing

15 2 minute round  fighting

16 15 burpees
172 minute round  fighting
18 15 burpees
DD  fichice
20 15 burpees

212000meters ~ Rowing

Workout 2

Keep rowing pace at your best 2k time

+20seC

Duration/Reps Activity
3 minute round boxing

500 meters rowing

1
2
3 3 minute round boxing
4 500 meters rowing
5

3 minute round boxing
500 meters rowing

6

7 3 minute round kickboxin
8 500 meters rowing

9 3 minute round kickboxing
10 500 meters rowing

11 3 minute round kickb

12 500 meters rowing
13 3 minute round fighting
14 500 meters rowing
15 3 minute round fighting
16 500 meters rowing
17 3 minute round fighting
18 500 meters rowing
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High Intensity

Spinning® Training
for

. laekwondo

"Examining Lactate Changes during

High Intensity Spinning® Training"
(Ipekoglu et al., 2018)

16
14
i 12

Zw
4 sets of Tabata protocol on Spinning Bike

W:20" R:10"
Work: all in
Rest within reps: 10" passive
Rest between sets: 1 minute
sasal setl $u2 Set3 Post

Figure 1. Changes in lactate levels during the exercise

"Examining Lactate Changes during
High Intensity Spinning® Training”

"...high-intensity exercise program
adapted to Spinning® is a good lactate
tolerance exercise that could be

incorporated into the training programs of
Elite Taekwondo athletes. "

(Ipekoglu et al, 2018)
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W:20" R:10"
Work: all in
Rest within reps: 10" passive
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Rest between sets: 1 minute
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Figure 1. Changes in lactate levels during the exercise
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"Examining Lactate Changes during

High Intensity Spinning® Training”

"...high-intensity exercise program
adapted to Spinning® is a good lactate
tolerance exercise that could be
incorporated into the training programs of
Elite Taekwondo athletes. "

(Ipekoglu et al., 2018)
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[lpommévnon Baoipévn oTn

TayxutnTta (VBT)

- Mia pEBodOC TTou emTEEMEl TNV OKPEIRA

KOl QVTIKEIUEVIKY) CUAAOYH Oedopévwy,
mou BonBoUv oTn cuvTayoypdenon,
EvTaonc kKal dykou, TNG MEOTOVNTIKAG
DIOdIKOATIOC

« Aiver TNV duvaTdTNTA  dNMIOUPYIOC
QATOMIKWY TTPOPIA PopTiou- TaydTNTAC
(Load-Velocity), yia Tnv mo akpiPr
ouvTtayoypdenon TnNG mpondvnong
duvaung ot OAo To QACHa  Tou
MokpOKUKAOU

Weakley et al.,, 2020

Load-Velocity

E(pdpPOYﬁ ot
Hponémdﬂ

e
[0 ¢




Velocity Based
Training




Velocity Based
Training

« MioL LETPNON YLOL T ONULOVPYLOL
Tov L-V mtpoi

o ’\{p(ILLLLLK’I’] KoL 01:0L88pﬁ GXéOT]
(Garcia-Ramos et al., 2018)



0.41

Load%- Velocity relationship on Back Squat

0.55 0.86 1.16
B locada B loadb -——RM%
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Velocity Based
Training

« MioL LETPNON YLOL T ONULOVPYLOL
Tov L-V mtpoi

o ’\{p(ILLLLLK’I’] KoL 01:0L88pﬁ GXéOT]
(Garcia-Ramos et al., 2018)

5 * AUEo €VPEOT] TNG NUEPTOLAG
UEYLOTNG, Y WPLS ETTAVAUETPTON)



VELOCITY-BASED TRAINING

16
s
—
M | £G PRESS JIll] CABLE ROW PULL
Od  021m/s 0.40 m/s
o QQ} (3\" ' .\‘H 1"0\"} ’Q\"- Q{‘a
PULL UPS CABLE PULL DOWNS F P
0.50 m/s 0.47 m/s

ExTipnon 1ng MAE oTtn doknon Tou KoBiopoT
MeyioTng mpoondabeiag oTo Eexivnua Tng mepide



e Fstimated 1RM sssss:i Pre-cycle 1IRM
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190.0 -

180.0 4

170.0

L1
1

160.0

1RM (ke)
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Date

ExTiunon tng MAE otn doknon Tou KabiopaTtog, xpnoiyonoi@vTag TNV TAXUTNTA oTa OeT TNG mpobépuavaong (Umhe ypapun). MeayuaTikh Tiun
MeyioTng mpoon&Beiag oTo exivnua TNG mepiddou (Siakekoppévn ypapr). Jovanovic et al., 2014.
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Velocity Based
Training

« MioL LETPNON YLOL T ONULOVPYLOL
Tov L-V mtpoi

o ’\{p(ILLLLLK’I’] KoL 01:0L88pﬁ GXéOT]
(Garcia-Ramos et al., 2018)
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IKQAVOTNTA TTAOAYWYNC
IOXUOC OTIC EKOUOIEC
KIVAOEIC
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Velocity Based
Training

« MioL LETPNON YLOL T ONULOVPYLOL
Tov L-V mtpoi

o ’\{p(ILLLLLK’I’] KoL 01:0L88pﬁ GXéOT]
(Garcia-Ramos et al., 2018)

5 * AUEo €VPEOT] TNG NUEPTOLAG
UEYLOTNG, Y WPLS ETTAVAUETPTON)

« 'Eleyyog g nuepnoLag
KOTWONG

’ r !
« 'ExeL eqpapuoyn o€ 0Aovg
(GVOPES, YUVALKEG, EVIMKES, EAUYYEMIOTIES, EPUOLTEYVES
(Weakley et al., 2019; 2018a;2018b; Nagata et al., 2018;
Keller et al., 2014 & Argus et al., 2011)
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Increase in Ve n

Load-Velocity

Force-velocity relationship

................ Grappling dominant profile

Striking dominant profile

Karate: Peak Power at 30% 1RM
Roschel et al, 2009
Velocity

Wrestlers: Peak Power at 61.8- 63.7% 1RM Egappoyr 0N
Garcia-Pallares et al, 2011 Mpomévnon

Increase in Fpgy



AoknoIoAdyIo AUvapung o oxEoN ME TNV TAXUTNTO

Kivnong

Assisted sprinting ‘

Assisted vertical jJump (elastic band)

Assisted horizontal squat jump

Etc
E Maximal sprinting ‘

.S, Horizontal bounding (weight vest)
E | =
— J
.éi Ky Jump squat {20-50% TRM|
dawer snatch (30-50% 1AM)
§ %o, , Etc : §
[ 8y, R 2
- < >
c Mid-thigh pull [= 100% 1RM clean)
) Back squat (>BS% TRM)
£ Hip thrust [>85% 1RM)
@ Resisted sprint training (heavy sled)
8 Velocity dominant c:orci:n:ﬁos‘s‘):? Etc
. ~
= R4
Power dominant exercises ! y
. Force dominant exercises o
2. 5% »
%,
s
Load (kg) ) Force

Adaptation of F-V curve, substituting force for strength (STR) & Velocity for speed (SPD). Velocity : : 5 o n ;
bands shown are for the back squat and may vary between individuals (Turner et al, 2020). :FOTCG—V‘?'OOW (pOWQf) curve with respect to We'thhftmg derivatives.

Examples of exercises across the L-V spectrum (Hicks, 2019) (Suchomel et al, 2017)



elastic band)
at jump

.

weight vest)

uat (20-50% 1RM|
atch (30-50% 1AM)

Velocity

- pull [=100% 1”RM clean)

3t (=BS% TRM|

| (»85% 1RM)

orint training (heavy sled)|

—>

Force

or speed (SPD). Velocity : . . S . .
Is (Turner et al, 2020). |Force-velocity (power) curve with respect to weightlifting derivatives.
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Examples of exercises across the L-V spectrum (Hicks, 2019) (Suchomel et al, 2017)



AoknoIoAdyIo AUvapung o oxEoN ME TNV TAXUTNTO

Kivnong

|davIKN TIur) oto PoPTIo yia TNV ETTITELEN TN Pmax:
Squat Jump = 0% RM
Squat = 56% RM
Power Clean = 80% RM

(Cormie et al., 2007)

Movement velocity (m/s)

Power dominant exercises

. Force dominant exercises Dead Lift
X 30% (SPD-STR, Swinton et al., 2011)
Load (kg) ,}"19) or
A g A Uy i 70% (STR-SPD, Blatnik et all., 2014)

Examples of exercises across the L-V spectrum (Hicks, 2019)



Take Away Messages

- [loonévnon pEyIoTNG dUVARNG OTAvV 0 ABANTAG €ival OPIaKS OTA KIAG TNG
KQTNYOPIaC TOU

- [loondvnon YepTpogiac oTouc aBANTEC TTOU £XOUV TTERIBWPIO VO
autnoouv To 2B

- YriepTpoiag kal MéyioTng dUvauNg o€ oTABePN EMEPAVEIQ WOTE VO PNV
UTTAPXOUV QTTWAEIEC EVEQYEIOC OTOUC OTABEPOTTOINTEC [UUEC

- To aoknoloAdyIo Ba npénel va MPocappOleTAl OTA KIVNUATIKS

XOPOAKTNEIOTIKE TOU GBAAOTOC
(Franchini & Herrera-Valenzuela, 2021)
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Training Is the Art
of applying the
"Science"
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