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The Mixed Martial Arts
Athlete: A Physiological
Profile

Seth Lenetsky and Nigel Hamis, PhD
Sport Performance Research Institute New Zealand, Auckland University of Technology, Auckland, New Zealand

Quoiohoyika Xapakrnpiotnka ABAnTWY MoAgpikwy

Texvwv

Physiological characteristics of Greco-Roman wrestlers

et al (45)
n=71)

Table 2
Physiological characteristics of freestyle wrestlers

Lower-body Upper-body

Mirzaei,
et al (40)

Hubner-Wozniak
et al (36)

Baic et al (5)

Sex (n)
Male

(n=70)
Male

(n=10)
Female

n=12)
Male

(n = 46)

Mean
anaerobic
power

455.0 =
876 W
(Wingate
cycle test)

660 = 133 W
(Wingate
cycle test)

516 = 108 W
(Wingate
arm crank)

Training
Body experience
fat (%) (y)

10.6 = 3.8

Mean
body
mass

19.8

maximal

Age (y) strength

775 = 19.8 = 09

55 =+ 227 * 135 =

420 = B7 W
(Wingate
cycle test)

284 * 51 W

(Wingate
arm crank)

28 237 *

107.6 + 23.2
kg (squat)

Mean Mean Lower-body Upper-body
body Body Training anaerobic maximal maximal Vertical Voymax
Sex mass Age (y) fat (%) experience (y) power strength strength Pull-ups jump (em) (mL/kg/min)
Baic et al Male 747 += 148 183 = 091 6.84 = 172 1117 £ 21.5kg 926 = 187 148 =+ 88 539 =56
(5) (n = 61) (squat) kg (bench
press)
Hubner- Male 844 * 132 245 * 39 163 = 44" 11.1 * 42 7.0 * 06
Wozniak W/kg (30-s
et al (31) arm crank)
(n=11)
Rahmani-Nia, Male 774 *= 195 197 = 08 108 * 4.1% 314 £ 110 50.0 = 47

Vertical
jump
(em)

Vo,max
(mL/kg/
min)
505 + 47
(Bruce

protocol)

maximal

strength Pull-ups

316 = 97

1174 = 30.1 *82 574 * 76
kg (bench

press)

221

2. To Mp6BAnpa



The Mixed Martial Arts
Athlete: A Physiological
Profile

ligel Haris, PhD
» Research Institute New Zealand, Auckland University ¢

of Technology, Auckdand, New Zealand

Quaiohoyikd Xapaktnpiotnka ABANTWV MoAgpIKWY

Texvwyv

Test group A

Test group
B and C

Sertic
et al (50)

Sterkowicz
et al (52)

Sbriccoli
et al (49)

Pieter and
Bercades (43)

Chan and
Pieter (19)

Bercades
et al (7)

Markovic
et al (38)

Bouhlel
et al (10)

Franchini et al (25)

Sex

Male

n=7)
Male

(n = 15)
Male

(n = 6)
Female

(n = 8)
Male

(n=15)
Male

(n = 6)

Sex

Male

(n=19)
Female

(n = 10)
Male
(n = 10)
Female

(n=10)
Male

(n=52)
Female

(n = 44)
Female

(n=13)
Male

(in=28)

Mean
body
mass

90.6 =

865 =

828 * 163

109 *= 293

Mean body
mass

81.4 =219

49.2 * 6.2

+ 83

622 =

9.0

Age (y)

25.6

255

* 4.0

Mean Lower-body Upper-body
Body Training anaerobic maximal maximal Pullk  Vertical Vosmax
fat (%) experience (y) power strength strength ups jump (cm) (mL/kg/min)
114 = 8.4* =10 104 = 27 kg 110 *= 483 * 8.1
(Portico hack 25 kg (McArdle
machine)t (bench et al
press)i protocol)
101 = 5.7¢ 104 = 18 kg 110 = 496 = 55
(Portico hack 23 kg (McArdle
machine)t (bench et al
press)i protocol)
2= 12 583 * 54 587 * 26
166 + 43 408 = 43 477 + 53
13.7 = 3.37§ 7245 = 50.1 = 6.4
14716 W (treadmill)
(Wingate
cycle test)
= I L 396.7 + 8.2 160.0 * 473 * 109
859w kg (Leg 29.8 kg (treadmill)
(Wingate press) (bench
cycle test) press)
Table 4
Physiological characteristics of TKD letes
Training Mean Lower-body Upper-body
experience anaerobic maximal maximal Pull- Vertical Vozmax
Body fat (%) (y) power strength strength ups jump (cm)  (mL/kg/min)
26.8 = 7.47" 65 = 16.2 kg 953 * 308 41.3 = 10
(leg press) kg (bench
press)
28.7 * 1.54" 331 = 6 kg 408 * 6 kg 336 * 54
(leg press) (bench
press)
527 = 87 W 46.5 * 4
(Wingate (multistage
cycle test) fitness test)
3569 = 35.6 + 39
622 W (multistage
(Wingate fitness test)
cycle test)
11 = 031 46 = 03 5133 =
140 W
(Wingate
cycle test)
19.4 *= 0.5% 43 *+ 03 3463 = 75 W
(Wingate
cycle test)
165 =+ 2.7¢ 7-10 790 = 51.2 = 11 kg 349 * 30
18.8 kg (bench
(squat) press)
11.8 * 3§ 56.2 + 25

Table 3
Physiological characteristics of judo athletes

(multistage
firnace racr)

2. To Mp6BAnpa



The Mixed Martial Arts
Athlete: A Physiological
Profile

Seth Lenetsky and Nigel Hamis, PhD

Sport Performance Research Institute New Zealand, Auckland University of Technology, Auckland, New Zealand

duoioloyika Xapaktnpiotnka ABAnTwv MoAgpikwyv
Texvwv

Mean Training
body Body experience
Sex mass Age (y) fat (%) (y)
Zabukovec and Tiidus Male
(1995), as cited by
Lin et al (47)
., Saengsirisuwan et al (48) Male 40 * 21 165 = 05 86 * 0.6*
(n = 20)
Crisafulli et al (21) Male 65112 3715 =3
(n=10)

*Siri (1956).

Mean Lower-body
anaerobic maximal
power strength
18.8 W/kg
(not
specified)
3475 + 267
% of BW (leg
dynamometer)

Physiological characteristics of boxers

Upper-body
maximal
strength

Upper-body
maximal
strength

60 kg (8 RM) 55 kg (8 RM

Training Mean Lower-body
Mean body Body experience anaerobic maximal

Sex mass Age (y) fat (%) ly) power strength

Morton et al (41) Male 68.3 25 121* =7
(h=1)
Hubner-Wozniak  Male NNB8*151 228+21 94+521 85+25 62=
etal (31) (n=13) 0.6 W/kg (30-s
arm crank)

Guidetti et al (30) Male 774 £ 14 223 *15 145+ 15%

(h=8)

bench press)

Pull-
ups

Pull-
ups

Table 5

Physiological characteristics of kickboxers and Thai boxers

Vertical ;
jump Vo, max
(em)  (mL/kg/min)
478 * 09
(cycle)
4852 + 1.7
(treadmill)

Table 6

Vertical
jump
(em)

Vo,max
(mL/kg/min)

61.4 (not
specified)

575+ 47
(treadmill)

2. To Mp6BAnpa
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SYSTEMATIC REVIEW

Towards a Determination of the Phy
Distinguishing Successful Mixed Martial Arts Athletes:

A Systematic Review of Combat Sport Literature

Lachlan P. James' - G. Gregory Haff? - Vincent G. Kelly'* - Emma M. Beckman'

2xéon Aepofiag Ikavotntag Kai Arodoon ABAnTwv

ological Characteristics

MoAgpikwyv Texvwy

Table 5 Summary of studies examining the differences in acrobic qu

ities between higher- and lower-level combat sport competitors

Sporl

Study. year

Higher-level competitors

Lower-level competitors

Ergometer

Major findir

Boxing

Judo

Karate

Wrestling

Guidetti, 2002
[69]

Bruzas et al.,
2014 [88]

Borkowski et al.,
2001 [85]

Drid et al., 2015
[82]

Franchini et al.,
2007 [71]

Franchini et al.,
2005 [72])

Litle, 1991 [73]

Ravier et al.,
2006 [89]

Chaabene et al.,
2012 [90]

Nagle et al.,
1975 [76]

Silva et al., 1985
178]

Starczewska-
Czapowska,
1999 [84]

Stine, 1979 [79]

Highe nked elite Lower-ranked elite amateur
amateur boxers boxers
Total between both groups (n = 8)

Higher-ranked clite
amateur boxers

Total between both groups (n

Winners of Polish national
championships (n = 24)

Successtul international
100-kg category
competitors (n = 5)

Brazilian team (n = 7)

Brazilian national and
international medalists
(n = 15)

Senior men (n = 17)

International French
competitors (n = 10)

National-level competitors
(n = 20)

Olympic freestyle team
members (n = 8)

US Olympic qualifiers
(n = 23)

Olympic Games, World and
I
medalists (n = 20)

pean Championships

All American (n = 5)

Lower-ranked clite amateur
boxers

= 12)

Second- and third-place
getters at Polish national
championships (n = 48)

Successful international
100-kg category
competitors (n = 5)

Reserves (n = 15)

Non-medallists in Brazilian
national tournaments
(n=31)

Junior men (n = 9)

National French

competitors (n = 8)

Regional competitors
(n = 20)

Unsuccessful Olympic
freestyle team candidates
(n = 18)

Non-qualifiers (n = 37)

Competitors who placed
second or third in the
Polish national
championships (n = 77)

Moderately successfiul
(n = 6): less successtul
(n=8)

Treadmill

Treadmill

Cycle ergometer

Treadmill

Cooper teslt

Treadmill

Treadmill

Treadmill

Sports-specific
intermittent
aerobic test

Treadmill

Treadmill

Cycle ergometer
(indirect)

Treadmill

VOs e Was significantly
related to boxing ranking

VOshax Wwas signifi
related to boxing
performance

No sig

between groups

ntly

ificant difference

VO, ax significantly > in
higher-level competitors

No significant difference
between groups

No significant difference

between groups

VOsm: ficantly > in
lower-level competitors

No significant difference
between groups

Significantly > time to
exhaustion amongslt
higher-level competitors

No significant difference
between groups

No significant difference
between groups

VOsmax significantly > in
higher-level competitors

No significant difference
between groups

VOs,.y maximal oxygen consumption

N
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Atrapaitntn n Aepofia Aoknon Akoua Kai yio ABANTEG Taxuduvapikwy

Eur J Appl Physiol (2012) 112:1221-1228
DOI 10.1007/500421-01 1-207 14

ORIGINAL ARTICLE

Energy demands in tackwondo athletes during combat simulation

Aywviopdatwy - Mapadeiypa Atraithoswv Aywvwyv Taekwondo

Victor Gustavo Ferreira Santos © Emerson Franchini

— .
Table 1 Physiological responses during a tackwondo combat (n = 10)
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Atrapaitntn n Aepofia Aoknon Akopa Kai yio ABAnTEC Taxuduvapikwv
Aywviopartwyv Mikpng Aidpkeiag
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Stone, et al. (2006). Strength & Conditioning Journal, 28(3), 44-53.
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ORIGINAL ARTICLE
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Bt f P Early phase interference between low-intensity running
} and power training in moderately trained females
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Wilson, J. M., Marin, P. J., Rhea, M. R., Wilson, S. M. C., Loenneke, J. P., & Anderson, J. C. (2012). Concurrent training: a

meta-analysis examining interference of aerobic and resistance exercises. The Journal of Strength & Conditioning Research,

26(8), 2293-2307.
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signaling
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MpotrovnTikG Epediopara, Kutrapiki Avramokpion kai lMpotrovnTikES
[pocapupoyES

1. Tomog Agpofiag Aoknong 1
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B C
250 250 250 250 2.
) )
y £ 200 200 o £ 200 200
L% o ¢
<8 1m0 150 gg 150 150
0c oc
Lo \——-_ : Lo ,
. . 80 100 0 8O 10 0 , 3. AtmroteAéopara-
Aoknon Meyohrepng 82| ¢ % g " gET| C " Aogknan Mikpérepng MpomovTIKGY
Evepyeiakng Aamavng 22« “ Gy m “  Evepyeloki¢ Aamavng | MNapeppéoewv
»J/ ’ baseline trained ! ' baseline trained 2 l
TTTAMP:ATP phospho-mTOR fast myosin § 70 S— 70 TAMP:ATP
g 60 +— type | fibers I 60 4
l, baseline § 50 C 50 l '
24 . 40
1117TAMPK | " 1AMPK
. l§ 20 3 3 . 20
:'aining g 10 T 10
E 0 0
baseline trained
Stuart et al. Medicine and science in sports and exercise 2010;42: 96.



MpotrovnTikG Epediopara, Kutrapiki Avramokpion kai lMpotrovnTikES

[pocapupoyES

1. Tomog Agpofiag Aoknong

Tpé¢ipo Vs MNModnAaro

Aoknon MeyaAutepng
Evepyeiakng Aamravng

|
111AMP:ATP

l
1111AMPK

EB Running Concurrent
3 Cycling Concurrent
B srengh

Wilson et al. (2012). The Journal of Strength & Conditioning Research, 26(8), 2293-2307.

Lower Body Hypertrophy Lower Body Strength Lower Body Power VO2max Body Fat

Aoknon MikpoTtepng
Evepyelakig Aamravng

!
+AMP:ATP

!
1AMPK

H AepoBia Aoknon oe [NodnAato dev Meiwvel Téoo Tig Mpocapuoyég Tng Aoknong

AvTioTAOEWV

3. AmoteAéopara-
MpotrovnTiIKWV
Mopeppdocwyv



MpotrovnTikG Epediopara, Kutrapiki Avramokpion kai lMpotrovnTikES
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[lpotrovnon Aepofiag IkavoTnTag

Xpeiaderal ‘Evag Zuykekpiyévog Adyog Aoknang : AlaAAeipaTog

Table 2
Work-to-rest relationships of the component sports of MMA

Sport No. rounds Duration of rounds, min Work, s
Kickboxing Up to 12 2-4 55
Muay Thai boxing 3 3 87
Tae Kwon Do 1 3 8
Judo 1 5-8 20-30
Wrestling (freestyle and Greco-Roman) 3 2 19.5
Brazilian jujitsu 1-2 Adult advanced 7-10 170
Mixed martial arts =5

A 12-Week Metabollc
Conditioning Program for
a Mixed Martial Artist

eska, M
Fairfax Fitness and Self-Defense, Chantily, Virginia

Rest, s

123
12
8

5-10

236

3-4 % 6-9 s slanding
sequences
) 4-5x 15-18 s standing
Ratio 56qUENces
1:22 +2-3x53-79 s of activity
1:14 B 1:2101:4M4&rml 3 x 8-14 s groundwork
, ratio sequences
1 2-3xB-10sofreacon+ —
41 pause
2-5 x 21-36 s groundwork
1:1.2 sequences
131
12-1:4 MTime—motion breakdown from a collection of regional level MMA bouts (28).

Periodization for Mixed
Martial Arts

Lachian P James, MExercSc, MSpoCoach,'? Vincent G. Kelly, BSc (Hons),
"School m Human Movement u 3

of Exerc and Biomedical Sc Edi ers
Acaden \, Ui versity of Queensiand, Brisbane, St Lucia, Quee

' and Emma M. Beckman, PhD'

nd, Brisbane, St. Lm a, Queensland, Australia; “School

Jmm:mp Western Australia, Australia; and "UQ Sport
nsland, Austr, nu

Table 4.7 Work-to-Rest Intervals and Bioenergetic Specificity

Targeted energy system

Average work time (s)

Work-to-rest ratio

ATP-PC
Fast glycolysis

Fast and slow glycolysis and oxidative metabolism

Oxidative metabolism

5-10
15-30
60-180
=180

1:12-1:20
1:3-1:5
1:3-1:4
2:1-1:3

Adapted, by permission, from MNSCA, 2000, Bicenergetics of Exercise Training, by M. Conley. In Essentials of strength

training and conditioning, edited by T.R. Baechle and R.W. Earle (Champaign

. IL: Human Kinetics) 78.
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MpotrovnTiIKWV
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2. Eidog Aepopiag Aoknong
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3. 'Evraon kol Aidpkeia Aepofiag Aoknong
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4. Leipd TotroBéTnong MpotrovnTtikwy EpeBiopdtwy
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Effects of intra-session concurrent endurance and strength
training sequence on aerobic performance and capacity
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4. Leipd TotroBéTnong MpotrovnTtikwy EpeBiopdtwy

» AmoteAéoparta MeTavaAuong (un AeAnrég; Avdpeg)

RES-END

Mean o
st % change] [% cha
Cadore et al. [16] 351 128
Chtaraetal. [19) 122 44
Collins and Snow [25] 123 79
Eklund et al. (26] 17 12
Eklund et al. [27) 17 10
McGawley and Andersson [14] 191 153
Okamoto et al. [15) 39 37
Pinto et al. [18] 436 14
Pinto et al. [17] s 135

Total (95% Q1)

Heterogeneity: Tau® = 33.64; Chi® = 23.48, df = & (P = 0.003); P = 66%

Test for overall effect: 2= 2.73 (P = 0.006)

RES-END

Mean o
Stud: [% change] [% change]
Cadore et al. [16) 81 99
Collins and Snow [25] 73 69
Eklund et al. [27] 10 8
Eklund et al. [27)° 7 9
Macheil et al. [20) 81 13
Pinto et al. [18] 68 74
Pintoet al. [17] 04 95

Totd (95% Q)

Heterogeneity: Chi? = 2.20, df = 6 (P = 0.90}; ¥ = 0%
Test for overall effect: 2 = 0.21 (P = 0.83)

AepoBia Ikavornra:

END-RES
Mean 50
Total [% change] [% chan
13 719 10.6
10 106 65
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18 n 8
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1%
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1320417, 2.23)
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-190-7.55, 3.75)
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AvUvapn Katw Akpwv: KaAutepa S+E

Mean difference
IV, Fixed, 95% Ci [% change]

10 20
Favours RES-END

Mean difference

The Role of Intra-Session Exercise Sequence in the Interference

Effect: A Systematic Review with Meta-Analysis

Sports Med

Lee Eddens' (- Ken van Someren' « Glyn Howatson'? DOI 10.1007/s40279-017-0784-1

Published online: 15 September 2017

RESEND IND-REB

Mean ) Mean 50 Mean difference Mean difference
Study [¥change] [¥change] Total [%change] [%change] Tots Welght IV,Random, 95%CI[% change] IV, Random, 95% CI[% change]
Cadore et al. [16] 13 46 13 75 53 13 197% 0.20(-4.01,3.61) -
Ekdund et al. [26) 1 9 18 1 8 17 135% 3.00(-2.63,8.63) i i
Eklund et al. [27) 1 8 u 15 10 15 X% 4.00(-1057,2.57) i
Pinto et al. [18) 102 S| 13 58 19 13 D% 4.00[242,6.38) L
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=
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Heterogeneity: Tau® = 5.98; Chi* = 14.38, df = 4 (P= 0.008); I'= 72%
Test for overall effect: 2= 0.83 (P= 0.40)

Ymeptpogia Katw Akpwv: 1610 AtroteAéopara; Taon MNpog S+E
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Mean sD Mean S0 Mean difference Mean difference
Study [% change] [ change] Total [%change] [% change] Total Weight IV, Fixed, 95% O [% change] I, Fixed, 95% CI [% change]
Cadore et al. [16] 6.1 49 13 5 58 13 160% 1.10[-3.03,5.23] o S
Chtara et al. [19] -14.8 96 10 15 101 10 36% 0.20(-8.44, 8.84) .
Eklund et al. [27] 44 93 14 0 78 15 6.9% -4.40[-10.67, 1.87] 1
eklund et al. [27]' 23 131 18 64 18 16 24% 4.10-6.60, 14.80] ——
Macneil et al. [20] 34 52 9 01 57 9 107% 3.50[-8.54, 1.54) =T
McGawley and Andersson [14] -7.1 3] 9 76 75 9 48% 0.50(-7.05, 8.05) —
Okamoto et al. [15) 12.6 21 11 145 31 11  s56% 190(-0.31,4.11)
Total (95% 1) 84 83 100.0% 0.68[-057, 2.33]
Heterogeneity: Chi’ = 6.78, df = 6 (P = 0.34); F = 11% 0 10 o0 10 2

§ - =042)
Test for overall effect: Z = 0.81 [P = 0.42) Favours END-RES Favours RES-END
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5. Xpoviki Atréotaon EpeBiopdTwy;
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Familiarization Pre tests Seven's weeks training period Post tests

C-0h: S+E Xwpig AidAAeipa / C-6h: S+E pe 6 Qpeg Evdiaueaa / C-24h: S+E pe 24
Qpeg Evdiapeoa /| STR: Mévo S (Mérpia MNupvaopévor Avdpeg)

’ ’ w oy ’ ” ’ 2.
» Ta v MeyioTotroinon Twv MNpocappoywv oto Neupopuikd kai otnv AgpoBia Ikavétnta Ta EpeBioparta Ba
Mpémel va Atréxouv TouldyioTov 6 QPES (lowg kai 24 Gpeg)
» S+E 3. AmroteAéopaTa-
MpotrovnTiIKWV
HuikaBiopa cmJ V02,4 i Nopeppaocwv

STR E . )
Almost centainly benefici I ; |

C-24h E C-24h
—_— e ' D
Alios: cortaly beselcia Alnost certainly bensfcial

C-6h C6h 4.
Almost certainly beheficial Lixely boneficlal

AV.' ainly beneficial L lu beneficial Lbelwfmim
— o i o
Unclea Likely detrimental LUkety detrimental
20 0 2 40 60 15 10 5 0 5 10 15 15 10 5 0 5 10 15
Change in mean (%) Change in mean (%) Changs in mean (%)

Robineau, et al. (2016). JSCR, 30(3), 672-683.
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J Physiol 595.9 (2017) pp 2883-2896

6. Mpotrovntiki Eptreipia

SYMPOSIUM REVIEW

Concurrent exercise training: do opposites distract?
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uutrepaopara - Take Home Message

O1 OSeiec Mopiakég Avratrokpioeis dev Mmropouv lMéavra
va E¢nynoouv Tta Makpoxpovia AmoteAéopaTa  TOU
Zuvduaopou

O Zuvbuoopog Meawver Tig Tpooapuoyés Twv
ZexwploTwy Epedioparwy

Méyiotng kon Ymrepuéyiotng ‘Evraong Aepopia Aoknon yia
Aiyotepo amd 10-20 Aemrrd (KaAutepa lMpwi 2?77 kai
Zexwploth Mépa)

H HIIT kai SIT MeTpiaouv ta Ti¢ ApvnTIKEG ETNITITWOEIG
ModnAato 'Evavt Tpediparog

Apxn MpotepaidTnTOG

Emapki AvaAnyn Metagd Twv EpeBiopdrwy - AméoTaon
TouAdayioTtov 3-6 Qpwv Metagd Toug

Mpooox ot1o Emimedo ka1 otnv  Epmepio  Twv
AokoUpevwy

Sports Med (2014) 44 (Suppl 2):S117-S125
DOI 10.1007/s40279-014-0252-0

REVIEW ARTICLE

Using Molecular Biology to Maximize Concurrent Training

Keith Baar

ONE DOES NOT SIMPLY GO

WITHOUT A TAKE HOME
MESSAGE
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