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Définition

Au stade comme dans le centre de réadaptation... le (ré)entrainement

Augmenter de la performance aérobie

/1 VO2 max /1 VO2 pic
Améliorer la fonction cardiorespiratoire =Mortalité \
et la fonction métabolique +1 MET (3,5 mLO2/min/kg) result

in 21 15% in survival
Diminution des facteurs de risques CV

Cohen-Solal et al., 2018 Eur J Prev Cardiol; Dalal et al., 2010 BMJ; Kotseva et al., 2013 Eur J Prev Cardiol ; Taylor et al., 2015 Cochrane Lib; Ortega et al., 2014
' Sports Med
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Définition
Augmenter de la performance aérobie

Exercice continu (30 a 60 minutes) : 40-809terval training (inférieur a 30 minutes : > 80%
VO2pic/max 1VOZpic;/max

: g
1 3
sy TR

1- Warm up 5-10 min
2- Main exercise 20-25 min
3- Recovery5-10 min

-High intensity period (1)
-Active resting period (2)

Interval training ou HIIT : Répétition de périodes courtes a longues d’un effort a haute
intensité entrecoupées par des phases de repos.

=>» Une période d’effort est composée d’un seul type d’exercice ou une combinaison d’exercices
Périodes de repos peuvent étre des périodes d’inactivité ou de travail modéré.

Avignon Université



Origines... sur le stade...

Paavo NURMI dans les années 20

Meilleure performance : 14’36” sur 5000m

Entrainement : Interval training avec courtes durées a vitesse supérieure a la cible
de course = 6 x 400 m en 60" au sein d’une course longue de 10 a 20 km.

EF! Emile ZATOPEK dans les années 50

| Meilleure performance : 4 fois champion olympique (5000m — Marathon)

, Entrainement : Interval training avec courtes durées a vitesse supérieure a la cible
de course = 100 x 400 m en 1’12”

. Adapté de Y. Lemeur
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Définition
Augmenter de la performance aérobie

v, (wlkg Lin) VO, (mi kg min )

o VO2max =55 o

P Critical Velocity and Time Spent
at a High Level of VO, for Short
Intermittent Runs at Supramaximal Velocities

Continious run al [00% of MAS

Intermittent runs m 110% of MAS

2 &8 & 8

Grégory Dupont, Nicolas Blondel, Ghislaine Lensel, and Serge Berthoin

ONT, 100% VMA

-

AIIT, 110% VMA
>4 Qf_ m,,r,]:,m:. 16 18 20 2 4 2 1 4 6 8 mm:im:’ 5 18 20 nizs H"T, session de 155/155

w

Ve, (mikg ! min!) VO, (ml kg min )
60

50

PASSER LE PLUS DE TEMPS POSSIBLE A

Intermittent nuns at 1 240% of MAS Intermiticnt rums at | 0% of MAS

VO2max

40
0
0

HIT, 120% VMA HIIT, 130% VMA

LI T iﬁ[:ifbﬁ;uﬁﬁfau 2 s*a 10 12 14 16 I8 0 22 24 6
{omny fime (minj

Dupont et al., 2002 Can J Appl
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Pourquoi

Effectiveness of High-Intensity Interval Training (HIT)
and Continuous Endurance Training for VO, Improvements:
A Systematic Review and Meta-Analysis of Controlled Trials

Zoran Milanovié' - Goran Sporis® - Matthew Weston®
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Twelve Weeks of Sprint Interval Training Improves Indices of

]
Pou rq UOI ? Cardiometabolic Health Similar to Traditional Endurance Training despite a

Five-Fold Lower Exercise Volume and Time Commitment

Effectiveness of High-Intensity Interval Training (HIT) Jena B ciliien, Brizn J ann Warin 2 Weeris Lauren = Seein T Warc s Temoootzi ' and Mann 2 iz’
and Continuous Endurance Training for VO,,,,, Improvements: I - -
A Systematic Review and Meta-Analysis of Controlled Trials

Zoran Milanovié' + Goran Sporis® - Matthew Weston® 3 x / se m a I n e
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Gillen et al., 2016 Plos One; Milanovic et al., 2015 Sports Med
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Pourquoi ? Performance, physiologie et pratique

GAIN DE TEMPS
MOTIVATION +++ STIMULANT
SANS MATERIEL

(]
q l | Avignon Université



Pourquoi ? Performance, physiologie et pratique

GAIN DE TEMPS ADAPTATIONS NEUROMUSCULAIRES
MOTIVATION +++ STIMULANT Fibres rapides musculaires plus résistantes a la
SANS MATERIEL fatigue

/1 Capacité oxydative

/1 Métabolisme des lactates
ADAPTATIONS CARDIAQUES

21 Volume du VG
/1 Contractilité myocardique
/1 Compliance ventriculaire

ADAPTATIONS VASCULAIRES N -

\I Résistance totale vasculaire o Augmenter la performance d’endurance

/1 Capacités de vasodilatation (capillaire; Q Améliorer la capacité a répéter des efforts
artériole et artere de conduit) 6 Augmenter la tolerance des périodes en surcharge

Avignon Université



Comment ?
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Comment ? Commencer par lire la bible...

Sports Med (2013) 43:313-338
DOL 1L T07/540279-013-0029-%

0 Long intervals

REVIEW ARTICLE

Q Short intervals

(2 45s) (< 45s)
High-Intensity Interval Training, Solutions
to the Programming Puzzle
Part I: Cardiopulmonary Emphasis
Martin Buchheit - Paul B, Laursen
h
eRepeated- 0 Sprint
sprint training interval training
<10 s, all-out ( 20-30 s all-out
sprints,interspersed sprints, interspersed
with recovery periods with recovery periods

(]
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Comment ? Commencer par lire la bible...

Sports Med (2013) 43:313-338
DOL T T /S40279-01 3-0029-x

Q Long intervals

Q Short intervals

REVIEW ARTICLE
' (2 45s) (< 45s)
High-Intensity Interval Training, Solutions
to the Programming Puzzle f — /i
Part I: Cardiopulmonary Emphasis J m{}ﬁm
Martin Buchheit « Paul B, Laursen
A"
%FC max
% FC Réserve
% P ou VMA eRepeated- Q Sprint
% \VO2 sprint training interval training
<10 s, all-out __ 20-30 s all-out
RPE e ’ | Lo
sprints,intersperse sprints, interspersed
with recovery periods with recovery periods

.
q l l Avignon Université



Comment ?

TYPE DE SPORT
PROFIL DU SPORTIF
PERIODISATION (BLOCS)
OBJECTIF

FORMATION SPECIFIQUE
SUPERVISATION
SUIVI +++

Speed

-,

50-200m R >-| ' -

400-1500m &

\ g

)
28 ¥ oK
E A i o & 3 L &
o Sl 4 7S X i

- —
1 >

Adapté de « HIIT Science » 2019, Laursen, Buchheit; Buchheit et al., 2013 Sports Med
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Comment? Exemple...

Augmenter la fonction cardiorespiratoire

intermittent court: 20” course — 20" repos

Fornasier-Santos et al., 2019 en cours

.
q l l Avignon Université




Comment ? Exemple... @

Augmenter la fonction cardiorespiratoire

intermittent court: 20” course — 20" repos e %E: o 4 t0mere
| A) - e;& L 2 5 4
(1) 20 metre sprint @ Trun
1 L
'-{'H' ":p_\
S . - - - - -
Y S
W i ) _ A
o L @ zigzags
@Cﬂmﬂifumm
- :
&Shﬁ Lo L] L2

(&) 20 metre mixed sprints

Fornasier-Santos et al., 2019 en cours
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Origines... dans le centre de réadaptation...

INTERVAL TRAINING POUR LE PATIENT : NOUVELLES QUESTIONS AVEC DE VIEILLES METHODES ?

Avignon Université



Origines... dans le centre de réadaptation...

INTERVAL TRAINING POUR LE PATIENT : NOUVELLES QUESTIONS AVEC DE VIEILLES METHODES ?

L’ANCETRE DU HIT : SWEET and
PEP’C

Plus I’exercice est a haute intensité
’ 1 session

meilleures sont les résultats sur la capacité =
aérobie des patients CV ot 6 x (4 minutes & SV, + 1 minute 4 90 % de la PMT

AN
N

Difficulté +++ pour maintenir l'effort

échauffement récupératy

«— —

9 semaines - 2 sessions par semaine

Moholdt et al., 2009 Heart; Moholdt et al., 2014 Int J Sports Med; Gimenez et al.,1982 Eur J Appl Physiol Occup Physiol; Lonsdorfer et al., 2005, 2007, 2009...

Avignon Université



Pourquoi ? Dans le centre de réadaptation

High intensity aerobic interval exercise is superior to I B:fore .
moderate intensity exercise for increasing aerobic capacity ] After +3.3 mLO,/min/kg
in patients with coronary artery disease

—————P=0011
Givind Rognmoa‘b, Eva Hetland®, Jan Helgerudb, Jan Hoff® and

Stig A. Slerdah™® 4.0 —P=0.012 .
CAD patients, n=17 Pic de VO2
3.5 - —P=0.038—
Exercise Protcol, HIIT LONG _ 30- oy T
Marche sur tapis roulant, 10 sem, 3 sessions/sem = 7%
g 2.0
1
2 1.5

2 \ 1.0
4 High intensity Moderate intensity

Co . _umes
-High intensity period : P iP90-9596 Femax (1) 2- Main exercise 41 min (50-60% FCmax)  Peak oxygen uptake (VOyp..) before and after aerobic exercise

-Active resting period : 3 min 50-70% FCmax (2) training. Significant differences within groups after training. Increment
significantly larger in high intensity group.

Rongmo et al., 2004 Eur J Cardiovasc Prev Rehabil
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Pourquoi ? Dans le centre de réadaptation

HF patients, n=27 CAD patients, n=38
Endothelial function Maximal oxygen uptakel
. Control = 409 -~ HIT 2.0 mLO./min/k
104 ks + . m mln
o [ £ ns . —— CONT 2 &
e 1 =— |} 2] ——= & 35-
== 1 ==t E B
w '——"—-”
CONT 2 30- 1
4 P<0.01 . .é - AL
§,5- } % iT 'I_Zz"' P <0.01 © 25 -
= = 15 B
7 £ 2
- ON
HIT > 20—
1 I
1 / §s " :
o2 / P <0.01 g Baseline 4w 6m
=14 ?,
J E
Baseline Follow-up Baseline Follow-up
Rongmo et al., 2004 Eur J Cardiovasc Prev Rehabil; Wisloff et al., 2007 Circulation; Moholdt et al., 2009 Heart
+4.4 mLO,/min/kg
Avignon Université




Mais... Dans le centre de réadaptation

Aerobic Interval vs. Continuous Training in Patients
with Coronary Artery Disease or Heart Failure: An Updated
Systematic Review and Meta-Analysis with a Focus on Secondary

Outcomes CADpEF patients, n=534, 60.7 + 10.7 years

Nele Pattyn'?(®- Randy Beulque! + Véronique Cornelissen’

RCT

Supervised exercise in CAD or
HF

Min 4 wk programme
Primary Outcome : Peak VO,
Secondary Outcome : Peal HR,
VT1, CV risk factors, LVEF,
FMD, QoL

Pattyn et al.,2018 Sports Med

(]
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Mais... Dans le centre de réadaptation

Aerobic Interval vs. Continuous Training in Patients
with Coronary Artery Disease or Heart Failure: An Updated
Systematic Review and Meta-Analysis with a Focus on Secondary

Outcomes CADpEF patients, n=534, 60.7 + 10.7 years

Nele Pattyn'?(®- Randy Beulque! + Véronique Cornelissen’

AIT ACT Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% CI
RCT 1.1.1 CADpEF
. . . Cardozo et al. 2015 [50] 38 5 23 01 6 24 38% 3.70 [0.55, 6.85]
Superwsed exercise in CAD or Conraads et al. 2015 [51] 51 406 85 44 321 89 112% 0.70 [-0.39, 1.79] S
Currie et al. 2013 [40] 47 416 11 36 591 11 23% 1.10 [-3.17, 5.37]
HF Jaureguizar et al [53) 45 47 36 25 36 36 71% 2.00[0.07, 3.93] "
. Keteyian et al. 2014 [44] 36 526 15 17 433 13  31% 1.90 [-1.65, 5.45] =
Min 4 wk programme Kim et al. 2015 [52] 65 687 14 247 843 14 14% 4,03 [-1.67, 9.73]
: . Madssen et al. 2014 [46] 33 522 15 2731 21 25% 1.30 [-2.79, 5.39] —_—
P"mary Outcome : Peak VOZ Moholdt et al. 2009 [36] 33 508 28 23 541 31 48% 1.00 [-1.68, 3.68] B
Seconda ry Outcome : Rocco et al. 2012 [38] 44 435 17 42 56 20 3.7% 0.20 [-3.01, 3.41] N X
Rognmo et al. 2004 [8] 6 11.2 8 27 551 9 07%  3.30[-5.26, 11.86] >
Warburton et al 2005 [34]  5.25 9.04 7 4.18 379 7 09% 1.07 [-6.19, 8.33]
Subtotal (95% Cl) 259 275 41.4% 1.25 [0.49, 2.02] <&
Heterogeneity: Tau? = 0.00; Chi® = 5.59, df = 10 (P = 0.85); I? = 0%
Test for overall effect: Z = 3.20 (P = 0.001) +1.5 m|_02/m n/kg Peak VO2
1 L I L 1
-10 5 0 5 10

Favours ACT Favours AIT

Pattyn et al.,2018 Sports Med

Avignon Université



Mais... Dans le centre de réadaptation

Aerobic Interval vs. Continuous Training in Patients
with Coronary Artery Disease or Heart Failure: An Updated
Systematic Review and Meta-Analysis with a Focus on Secondary

Outcomes CADpEF patients, n=534, 60.7 + 10.7 years

Nele Pattyn'?(®- Randy Beulque! + Véronique Cornelissen’

AIT ACT Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% CI
RCT 1.1.1 CADpEF
. . . Cardozo et al. 2015 [50] 38 5 23 01 6 24 38% 3.70[0.55, 6.85]
Superwsed exercise in CAD or Conraads et al. 2015 [51] 51 406 85 44 321 89 112% 0.70 [-0.39, 1.79] S
Currie et al. 2013 [40] 47 416 11 36 591 11 23% 1.10 [-3.17, 5.37]
HF Jaureguizar et al [53) 45 47 36 25 36 36 7.1% 2.00(0.07, 3.93] —
. Keteyian et al. 2014 [44] 36 526 15 17 433 13 3.1% 1.90 [-1.65, 5.45) =
Min 4 wk programme Kim et al. 2015 [52] 65 687 14 247 843 14 14% 4,03 [-1,67, 9.73]
: . Madssen et al. 2014 [46] 33 522 15 2731 21 25% 1.30 [-2.79, 5.39] —
Prlmary Outcome : Peak VOZ Moholdt et al. 2009 [36] 33 508 28 23 541 31  48% 1.00 [-1.68, 3.68] B
Seconda ry Outcome : Rocco et al. 2012 [38] 44 435 17 42 56 20 3.7% 0.20 [-3.01, 3.41] N
Rognmo et al. 2004 (8] 6 11.2 8 27 551 9 07%  3.30[-5.26, 11.86] >
Warburton et al 2005 [34] 525 9.04 7 418 379 7 09% 1.07 [-6.19, 8.33]
Subtotal (95% Cl) 259 275  41.4% 1.25 [0.49, 2.02] <&
Heterogeneity: Tau? = 0.00; Chi? = 5.59, df = 10 (P = 0.85); I* = 0%
Test for overall effect: Z = 3.20 (P = 0.001) +1.5 mLOZ/m n/kg Peak V02
1 L I L 1
Adhesion to HIIT is observed as higher compared to classic rehab (to 0 5 0 5 10

Favours ACT Favours AIT

complete); More fun for patients (Bartlett et al., 2011 J Sports Sci)

Pattyn et al.,2018 Sports Med

Avignon Université



Pourquoi ?

GAIN DE TEMPS
MOTIVATION +++ STIMULANT
SANS MATERIEL

ADAPTATIONS VASCULAIRES

\I Résistance totale vasculaire

/1 Capacités de vasodilatation (capillaire;
artériole et artere de conduit)

ADAPTATIONS RESPIRATOIRES

AMELIORATIONS COGNITIVES

REDUCTION DES FACTEURS DE RISQUE CV

Profil lipidique

Profil métabolique (variabilité glycémie +++)
Profil tensionnel

MG et MG viscérale...

Afterburn effect
0.7 exces de consommation d'oxygéna
post-exercice

0.6 - HIIT
. cardia
= i - repos
= 04
5 03 La & * * — g

15 min 45 min 1h15 Thds Zh15 Zh45

Gillen et al., 2012 J Physiol; For Review Gibala et al., 2018 Exp Physiol

Avignon Université



Comment ? Dans le centre de réadaptation

COMMENT MANIPULER | @ Longintervals

TOUTES LES VARIABLES (2 45s)
777

Q Short intervals
(< 45s)

) 4

1. Work 3. Relief
interval @iy g interval
intensity % intensity

5. Exercise 6. Number of
modality repetitions

)
| __ 9.Between-
)series
recovery
intensity

8. Between-
series recovery
duration

e Prescription/suivi : FC? Perception ? Puissance ? Mets ?

(]
q l ' Avignon Université



Comment ? Dans le centre de réadaptation

i Inserm HAS
:mwu““ HAUTE AUTORITE DE SANTE ORGANISAT]ON DES PARCOURS

From science to heailth I

Prévention et traitement

e Pt i Prescription d’activité physique et sportive

Présentation de I'expertise

Maladie coronarienne stable

Maladies
Cardiovasculaires T.
Guiraud
F. Carré

- iraud et Carré, 2019 Expertise INSERM; Ribeiro et al.,, 2017 Annals of Physical and Rehabilitation Medicine Sports Med; Gayda et al., 2016 Can J Cardiol
|\l

Avignon Université



Comment ? Dans le centre de réadaptation

Review

High-intensity interval training in patients with coronary heart
disease: Prescription models and perspectives

Paula A.B. Ribeiro ™, Maxime Boidin *"“, Martin Juneau *"*, Anil Nigam "<,
Mathieu Gayda *"<*

Progression models for aerobic exercise training-continuous aerobic exercise training (CAET) or high-intensity interval training (HIIT) - for patients with coronary heart
disease (CHD) by functional status.

Patient profile Stage of training  Prescription (weekly) CAET HIIT
Low functional [mitiaticn 2-3 = CAET 50-70% PPO (RPE: 11-15) Mot recommended
status (<5 METs)| (week 0-4) RPE Echelle de Borg +++
Improvement 2 = CAET and 1 = HIIT (51} S50=70% PPO (RPE: 11=15) | HIT-5I: 15 5 to 1 min at 70-100% FPO (RPE: 15-18)
(week 4=12)
Maintenance 2= CAET and 1 = HIOT (SI+MI)  50-70% PPO (RPE: 11-15) | HIT-MI: 1-3 min at 90-110% PPO (RPE=15)
(week =12) HIT-51: 15 5 to 1 min at 100-120% PPO (RPE: 15-18)
Mormal and high [nitiation 2 = CAET and 1 = HIIT (51} S50-70% PPO (RPE: 11-15) | HIT-5I: 15 5 to 1 min at 80-100% FPO (RPE: 15-18)
funcrional status (week 0-4)
(=5METs) Improvement 1= CAET and 2 = HIT (SI+MI) 50-70% PPO (BPE: 11-15) § HIT-MI: 1-3 min at 95-100% Vi, {RPE:-]E}
(week 4-12) HIT-51: 10 sec to 1 min at 100-1 (RPE: 15-18)
Maintenance 3 =« CAET or HIIT (MI+LI) 50-70% PPO ([ RPE 14-16) HIT-MI: 1-3 min at 95— 100% i.f'ﬂzr_ﬂ {RPF}‘JEJ
(week =12) HIT-LI: 3-4 min at 80-85% i.-“ﬂglu (RPE == 15)

HER: heart rate reserve; PPO: peak power output; RPE: rate of perceived exertion; METS: metabolic eqguivalents; SI: short intervals; MI: medium intervals; LI: long intervals.
HIT proposal (5[, Ml and LI} was based on references [27,29,31,37-52].

Ribeiro et al.,, 2017 Annals of Physical and Rehabilitation Medicine Sports Med; Gayda et al., 2016 Can J Cardiol

q l ' Avignon Université




Comment? Dans le centre de réadaptation

INTERVAL TRAINING EST SECURITAIRE POUR LES PATIENTS EN CENTRE DE READAPTATION

Exercise Physiology Table 1. The Number of Patients, Exercise-Hours, and the
Corresponding Number of Cardiovascular Events Associated
With Moderate- and High-Intensity Exercise, Respectively

Cardiovascular Risk of High- Versus Moderate-Intensity

Aerobic Exercise in Coronary Heart Disease Patients Total Moderate High
o ) ) ) Center Patients, n ~ Training, h  Intensity, h Intensity, h
@ivind Rognmo, PhD; Trine Moholdt, PhD; Hilde Bakken, BSc; Torstein Hole, MD, PhD;
Per Mglstad, MD, PhD; Nils Erling Myhr, BSc; Jostein Grimsmo, MD, PhD; Ulrik Wislgff, PhD Kesund 775 25 720 (1) 15 232 10 488 (1)
4846 patients coronariens, 3 centres,175 820 heures Feifing 2629 BB E30%2( 22176 ()
, . Reros 1442 64 892 51142 13700
d'exercice Total 4846 175 820 120 456 46 364
37 séances/patient: endurance modérée et HIIT Evert rates
* 1 arrét cardiaque fatal en CONT (129 456 heures) Cardiac arrest ; o
« 2 arréts cardiaques non fatals en HIIT (46 364 heures) fatal |
0 IDM Cardiac arrest 0 2
nonfatal
RISQUE DE COMPLICATION PAR HEURE D’EXERCICE m‘fﬁﬂa' 0 0
1/23 182 heures d e,ntralr,]\ement en HIIT Risk of events 1/58 607 1/129 456 1723182
1/ 129 456 heures d’entrainement en CONT

The numbers in parentheses indicate the number of events in each center

according to intensity.



Comment ? Dans le centre de réadaptation

LA QUESTION DU SPRINT OU CIRCUIT INTERVAL TRAINING CHEZ

1. Squat: E
6. Side Lifts v
60 secs
= 4 R
- "L 2. Push-ups
*

60 secs

30 secs
4 \
5.Plank | “

ALERTE RECHERCHE
NECESSAIRE !!!

)ﬁ_ S?Iumping Jack
30 secs 30 secs -
’ '"‘\ 4. Lunges k// g
Adhérence, safety, 5;! 45 secs * ~
quelles prescription et ' £
supervision ? Etc...
AUTONOMIE A LONG TERME

Avignon Université



Merci pour votre attention...
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Comment ?

Sports Med (2013) 43:313-338
DOL 1L T07/540279-013-0029-%

REVIEW ARTICLE

High-Intensity Interval Training, Solutions
to the Programming Puzzle

Part I: Cardiopulmonary Emphasis

Martin Buchheit « Paul B, Laursen

%FC max
% FC Réserve
% P ou VMA

% VO2
RPE

HIT Forms

Short
intervals
(<455)

Long
intervals
(>455s)

Repeated
sprint
intervals

Sprint
interval
training

Intensity

100—120 %
WO, g,
to elicit high VO,
response

290-110%
wWo, . to elicit
high VO, response

All-out

All-out

Work interval

duration

10-45s

Time needed to
reach VO,
+1 or 2 min

or 22— 3 min

=4 sif high VO,
response is
expected

2-5s
(~*15—40m)

Recovery

<30" : passive
230" : active

R < 3min:
passive

R = 3min: active

R: active &
< 20 s if high
VO, response is
expected

=20s

Commencer par lire la bible...

Time spent at
Vo

2max

Endurance sports:
7—10 min

Team sports &
others:
5—7 min

~10—40 %
of the entire RSS
duration (but
possibly 0% in high
fitness athletes)

From 0 to a few
seconds...

Observations

Volume should
depend of the
T@VO, 5y
Jexercise time
ratio (cf. original
paper)
[La], -+
NM load: +

Can be associated
with COD & jumps
to elicit high VO,
response

[La], : ++to +++
NM load: +++

... but elicits high
muscle O, demand

[La]p: +++
NM load: +++

Avignon Université




Comment ? Dans le centre de réadaptation

LA QUESTION DU SPRINT INTERVAL TRAINING CHEZ LES
PATIENTS 7?7?77

250

200 < 10 min of exercise = 45 min of continuous
S moderate exercice (12 wk, 3 session/wk) :
2‘ 0 - Cardiorespiratory fitness
§ e VOzpeak - Insulin sensibility
S - Muscular mitochondrial function

- || | f BUT

/:/.L ;4\ /’ Only young healthy adults tested

20
Time (mln)

Gillen et al., 2016 Plos One; Skelly et al., 2014 Appl Physiol Nutr Metab, Tan et al., 2018 Physiol Rep
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' NO
Sport

Demands NO
strain?

Anaerobic

ph;:::;e;i’m gl metabolic? s
Athlete objectives YES I
Profile / ,

strain?
Long-term ‘
adaptations

Neuro

"y

e

4

e

4\, é Aerobic YEs o No > Type #3 ﬁ?

il \ _pm Ol

=

L

Training Periodization YES /> IR~ VES
- Daily Plan
- Micro cycle Anaerobic

- Meso/macro cycles metabolic?

NO > Neu.ro o ves
strain? ;

Metabolic
(O, system)

Metabolic
(O system)
+ Neuromuscular

Metabolic
(O, + Anaerobic
systems)

Metabolic
(O, + Anaerobic
systems)
+ Neuromuscular

Metabolic
(Peripheral O, + Anaerobic
system)

+ Neuromuscular

Neuromuscular only

HIIT Formats

HIIT Short

\.
HIT Shor; Game-based
SN

HIIT Shor; HIIT Long Game-based

N -ﬁ- .

Game-based
HIIT Short

¢ e &
HIIT Long RST
&>
) ol

SIT RST
<} F‘
HIT
Speed
Strength
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