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Variaveis a serem consideradas na estruturacao das

sessoes de exercicio intermitente
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Velocidade maxima de sprint (VMS)
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Aspectos importantes

Saber obter os parametros para prescricao
da intensidade

Entender a demanda fisiol6gica dos
protocolos



Aumento da aptidao aerobia (VO,, ..)

Permitir  tempo  prolongado  em

intensidades proximas ao VO,

Maior tempo possivel acima de 90% do
VOZméX

Buchheit e Laursen (2013)



HIIT esftorcos longos

Caracteristica central — intensidades abaixo do

VO,max e acima da maxima fase estavel do
lactato sanguineo

Duracao do esforco superior a 1 minuto
Tempo acima de 90% do VO,max como

objetivo a ser maximizado



VARIAVEIS ESTUDADAS

Pouca comparacao em um mesmo estudo
com diferentes protocolos de HIIT longo

Descrever alguns protocolos e apontar
aspectos importantes

Individuos bem treinados



Estudo Esforco Pausa T90% V02
max
Millet et al., (2003) 2 tlim 72 thm 50% vVO2max 8,5 minutos
(100%vVO2max) 30s tlim 50%
60s (100%vVO2max) vVO2max
Buccheit et al., 5 x 3 min 90 segundos 9 minutos
(2009) (90%vVO2max) 50%vVO2max

Zafeiridis et

(2011)

Demarie et al.,
(2000)

al., 3 min - 95% VAM 3 min - 35% VAM 8 minutos

15 thhm a Vatlhm 46% vVO2max 10 minutos
92%vVO2max 2,5min
5 X Smin

Estudos com individuos bem treinados
NAO UTILIZARAM ANCORA DE CAPACIDADE



Prescricao pelo Thim

Tempo limite: dada uma determinada intensidade
exercicio ate exaustao voluntaria

O que representa: aptidao aerdbia/anaerobia/desempenho

Normalmente na vV Oy, 4«

Variabilidade alta (~97s para atingir VO,,,4)

Usada em corredores, acredita-se que possa individualizar
melhor



002 (ml-kg' - min!)
cuZTBEELLELLBRI

J SPORTS MED PHYS FITNESS 2000;40:96-102

Time limit and time at VO,,,.,
during a continuous and an intermittent run

S. DEMARIE '3, J. P. KORALSZTEIN 2, V. BILLAT 12
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Importancia da pausa

Todos os estudos trabalharam com pausa
ativa

Pressuposto teorico



Recomendacoes Aiit longo

Intensidade: 80 e 100% do vVO ou VAM

2max
Esforcos: 1 a 5 minutos

Pausa: 30 segundos a 2,5 minutos

Pausa: ativa (35 a 60%) — altamente recomendada

Relacao E/P: 2:1, 3:1 ou 4:1



Educacao Fisica no Ensino Supenos

PRESCRICAO DO
TREINAMENTO AEROBIO:
[EORIA E PRATICA




Sedentarios e iniciantes: resumo Treino

intervalado submaximo

Denadai e Greco (2005)

Intensidade

Duracao das repeticoes
Recuperagao entre os tiros
Recuperagao entre os blocos
Relacao esforgo-pausa
Tipo de pausa
Numero de repeticoes
Duracao total da sessao
Frequéncia
Volume semanal

Tipo de exercicio

70-80% VO3ax
80-90% FC,,ax

1-5 min

30s a 2 min
1-2 min

1:1, 2:1, 3:1, 4:1
Ativa a 50% do VO, (65% da FC,,5)
6-20
30-50 min
1-3 sessoOes por semana
30-120 min

Corrida, ciclismo, natacao



Treinados: resumo

| treino intervalado submaximo
Denadai e Greco (2005)

Intensidade 80-90% VO,,,4x
90-95% FC,,sx
Duracao das repeticoes 1-5 min
Recuperagao entre os tiros 30s a 2 min
Recuperagao entre os blocos 1-2 min
Relagao esforco-pausa 2:1,3:1,4:1
Tipo de pausa Ativa a 50-60% do VO,,,,s, (100% do LL)
Numero de repeticoes 6-20
Duracgao total da sessao 20-40 min
Frequéncia 1-2 sessdes por semana
Volume semanal 30-80 min

Tipo de exercicio especifico a atividade praticada



Caracteristicas HIIT esforcos curtos

Caracteristica central — intensidades entre a
NIOO% C ~120% dO VOZméX

Duracao do esforco inferior a 1 min

Tempo acima de 90% do VO, ., como

objetivo a ser maximizado



Protocolos comumente usados para maximizar o

tempo acima de 90% do VO,max

Dupont et al. (2002) 15s (110% VAM) 15s passiva 6 min
15s (120%VAM) 15s passiva 6 min
De Aguiar et al., (2013) 30s (100%VvVO,4x) 15s passiva 6min
30s (110% vVO,4x) 15s passiva 6min
Cyprian et al. (2016) 15, 30 ou 60s 15, 30 ou 60s 6 min
( 1 00%VVO2me’1x) (6O%Vo2méx)
Billat et al. (2000) 15s (100%VvVO,4x) 155 70%VV Oy« 14 min

Thevenet et al. (2007) 30s (105% VAM) 30s (50%VAM) 12 min




Critical Velocity and Time Spent
at a High Level of VO, for Short

Intermittent Runs at Supramaximal Velocities

Dupont, G., Blondel, N., Lensel, G., and Berthoin, S. (2002). Critical velocity and time
spent at a high level of VO, for short intermittent runs at supramaximal velocities. Can. J.
Appl. Physiol. 27(2): 103-115. ©2002 Canadian Society for Exercise Physiology.

V' Fisicamente ativos

V' Esforco:15s (110, 120, 130 e 140% da velocidade
aerobia maxima)
v 1,5km/h3-min

v'Pausa: 15s (passiva) — 1 : 1

V' Corrida continua a 100% VAM



15s (110-140% VAM) : 15s - 1:1
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HIIT CURTO

Altas intensidades = rapida exaustao

Muitas vezes nem nao se atinge 0 VO,,:,

Baixas intensidades podem nao ser interessantes pois
nao aumentam o consumo de oxigénio em nivel
desejado

Preconizacao de 100 a 120%



Influence of recovery mode (passive vs. active) on time spent

at maximal oxygen uptake during an intermittent session
in young and endurance-trained athletes

Delphine Thevenet - Magaly Tardieu-Berger -
Serge Berthoin - Jacques Prioux

Eur J Appl Physiol (2007) 99:133-142
DOI 10.1007/s00421-006-0327-1

V'8 adolescentes treinados aecrobiamente

v'30s (105% VAM) — 1km/h a cada 3 minutos
v'30s pausa ativa (50% VAM)
v'30s pausa passiva



TIPO DE PAUSA
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DURACAO DO ESFORCO

15s
30s
45s

60s



40,00

30,00

20,00

10,00

0,00

1

15:15
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50,

25,

12,5

1

30s:30s
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Recomendacoes HIIT curto

Intensidade 100 ¢ 120% da vVO,;, ou VAM
Esforco: 15 a 60 segundos (estudos com até 30s)

Pausa: ativa (~50 a 70% VAM) — recomendavel em
algumas situacoes

Relacao E/P: 1:1 ou 2:1



Velocidade maxima de sprint (VMS)
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Denadai e Greco (2005)

Treinados: resumo

treino intervalado maximo e supramaximo

Intensidade 100-130% VO,,ax
100-120% IVO,, 5
Duracao das repeticoes 30s a 5 min, 50-60% do Tlim
Recuperagao entre os tiros 30s a 3 min
Recuperacgao entre os blocos 60% do Tlim
Relagao esforgo-pausa 1:1, 2:1
Tipo de pausa Ativa a 50-60% do VO,,,,s, (50-60% IVO,,,4x)
Numero de repeticoes 6-20
Duracao total da sessao 15-20 min
Frequéncia 1-2 sessdes por semana
Volume semanal 15-40 min

Tipo de exercicio especifico a atividade praticada



Prescricao baseada na frequeéncia

cardiaca e

Escala de Borg CR-10 (1990)
0 Nada ©
0,5 Extremamente fraco/levef [ ©
1 ‘ Muito fraco/leve . ©
2 Fraco ©
3 Moderado ®
b @




Controle da intensidade via PSE e FC

O uso da PSE parecer ser interessante por nao necessitar

de testes prévios ou equipamentos

No HIIT normalmente se utilizam valores acima de 6
(escala 0-10) ou de 15 (escala 6-20)

(Buchheit e Laursen 2013)



20 x 15s (100% da PAM): 15s pausa passiva

16
14
12

10

Percepcao subjetiva de esforco
(u.a)

1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20
Niumero do estimulo




HIIT LONGO

£ [ @ »
|
l "

3min: 1 min
5,26 min/km = 11 km/h — 85% VAM
7,5 min/km = 8,5 km/h — 65% VAM



30s 100% PAM : 30s rec passiva

225,00 FC tempo-dependente
/

180,00

135,00

90,00

45,00

0,00
1 40 79 118 157 196 235 274 313 352 391 430 469 508 547 586 625 664 703 742 781 820 859 898 937 976 1015

Seriesl Series2



10 x 6s (all out com 6% da massa corporal) : 30s

recuperacao passiva

I T T T O O




POTENCIA AEROBIA - VO, ...

DC

V02 = FC VS. VS VS. A - VOZdIf

DC = Débito Cardiaco* FC = Freqiiéncia Cardiaca * VS = Volume Sistdélico

VOZ -~ DC VS. A = VOZdif

CENTRAL PERIFERICO




Preciso ficar
engessado no modelo

do Buchheit and
Laursen apenas?
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“fartlek” “change of pace method”
no breaks planned change of pace

unplanned change of pace

high-intensity
intermittent exercise

« ~

intermittent exercise or intervals intermittent exercise
no full recovery full recovery
(Intervallmethode) (Wiederholungsmethode)
submax. intervals sprint intervals repeated repeated
submax. exercise sprint exercise
Pires < Poeax < all out Peax = all out
LR e pesk Pirez < Ppes < all out Posx = all out
“aerobic” “anaerobic”
metabolic balance no metabolic balance
between between self-contained repeated
La production and La production and “anaerobic” exercise bouts Tschakert e
La elimination La elimination H ofm ann
Lass noLass (2013)




Proposta de quantificacao da carga

(Tschakert e Hofmann, 2013)

v Pmeédia = (Ppico X tpico + Prec X trec)/(tpico + trec)
vConsiderar a poténcia media dos

protocolos dentro das zonas de
treinamento
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(Tschakert e Hofmann, 2013)



Respostas fisiologicas ao exercicio continuo e ao

exercicio intervalado na mesma Pmed

v Pmeédia = (Ppico X tpico + Prec X trec)/(tpico + trec)

v No exemplo acima, Pmedia = (6,67 m/s x
200s + 1,67 m/s x 90s)/(200 + 90)

v 5,12 m/s (18,43 km/h ou 92,2% da
vVO,max)



Respostas fisiologicas ao exercicio continuo e

ao exercicio Iintervalado na mesma Pmed

v Pmedia = (Ppico X tpico + Prec X trec)/(tpico + trec)
v Ppico = PAM; tpico = 20s; Prec = ligeiramente
abaixo do LT1; trec = calculada

Individualmente

7/ Pmedia = 63% da PAM nos dois métodos

(Tschakert e Hofmann, 2013)



Respostas do VO2 ao exercicio continuo e ao exercicio

intervalado na mesma Pmed (Tschakert e Hofmann, 2013)
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Respostas da FC ao exercicio continuo e ao exercicio intervalado na

mesma Pmed
(Tschakert e Hofmann, 2013)
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FAST-START STRATEGY

Fast-start strategy increases the time spent above 95 % VO,,,,.«
during severe-intensity intermittent running exercise

Rafael Alves de Aguiar - Tiago Turnes -
Rogério Santos de Oliveira Cruz + Fabrizio Caputo

105% velocidade critica

125% velocidade critica
125% + 105% velocidade critica

A NI NN

v'30s15s = razdo esfor¢o/pausa = 2:1



Table 1 Parameters obtained from incremental test and intermittent

cntical velocity series

Mean + SD

1

VO, (ml kg~ ' min~") 5027 £+ 3.53
MAV (km h™") 142 4+ 1.2
[La),. (mMol I 923 + 3.06
HR, .. (beats min~') 192 +5
ICV (km h™") 133 + 1.2
ICV (%eMAV) 935 + 2.4
W' (m) 271 +£ 49

MAV maximal aerobic velocity, ICV intermittent critcal velocity, W
y intercept of ICV model
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European Journal of Applied Physiology (2020) 120:2397-2405
https://doi.org/10.1007/500421-020-04463-w

ORIGINAL ARTICLE »')

High-intensity decreasing interval training (HIDIT) increases time
above 90% VO,peak

Filippo Vaccari?© - N. Giovanelli'? - S. Lazzer'?

1) 3 min : 2 min
2) 30s : 20s
3) 3 min diminuindo até 30s : 2 minutos diminuindo até 20s

~117% CP/~83%CP
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Very Short (15 s-15s) Interval-Training Around the Critical Velocity
Allows Middle-Aged Runners to Maintain VO, max for 14 minutes

V. L. Billat', . Slawinksi, V. Bocquet?, P. Chassaing', A. Demarle, J. P. Koralsztein?

! Laboratoire d’étude de la motricité humaine, Université de Lille Il, Faculté des Sciences du Sport, Ronchin, France
2 Centre de Médecine du Sport C.C.A.S., Paris, France

v 7 corredores de média distancia; 51 anos de 1dade;
minimo 10 anos de experi€ncia

155 (90%VVO,.4x) 155 (80%VvVO,40) 14 min 11%
155 (100%VvVO,4) 155 (70%VvVO,, 1) 14 min 35%
15s (110%VvVO,4) 155 (60%VvVO,,.:) 7 min 59%

(Maior intensidade menos menor intensidade)/intensidade media = x%



Amplitude

+ Razdao entre a maior intensidade e a intensidade

meédia

< Considerando esforcos a 100% e recuperacao a 70%
(mesmo tempo de esforgo € pausa):
(100-70)/85 = 33%

(Billat, 2001; Saltin et al. 1976)
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Contribuicao dos sistemas

Is Oxygen Uptake Measurement
Enough to Estimate Energy
Expenditure During High-Intensity
Intermittent Exercise? Quantification
of Anaerobic Contribution by
Different Methods

Valéria L. G. Panissa'?*, David H. Fukuda?, Renan S. Caldeira®, Jose Gerosa-Neto?,
Fabio S. Lira®, Alessandro M. Zagatto* and Emerson Franchini'*



Session 1-Incremental testand
anthropometry

Sessions 2 to 5 - Submaximal loads (randomized order)

[ 40% WO, ] [ 60% VWO 0 ] [ 75% W0, ] [ 85% WO, ]

[ 50% WO, ] [ 70% WO, ] [ 80% WO,..,. ] [ 90% WO,

Session 2 Session 3 Session 4 Session S

| |

Session 6 - High-intensity intermittent exercise

FIGURE 1 | Graphical representation of the study design. WOzmax = velocity
associated with maximum oxygen uptake.
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FIGURE 3 | Efiort by effort comparison of energy system contribution during HIIE estimated by two methods calculated using efforts only. Values are mean £ SD;
white = aerobic contribution; gray = anaerobic coniribution; *higher aerobic contribution than anaerobic contribution (p < 0.001); *lower asrobic coniribution
compared with anasrobic contribution in the first effort; Shigher anasrobic contribution compared with anasrobic contribution in all subsequent efforts (p < 0.001).
Ninety-five percant confidence intervals of each effort are presented in Supplementary Table S2.




Energy expenditure Oy, (%)
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Number of effort

Energy expenditure EPOCHLa | (%)
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FIGURE 2 | Efiort by effort comparison of energy system contribution during HIIE estimated by two methods calculated using efforts + recovery. Values are
mean + SD; white = aerobic contribufion; gray = anaerobic contribution; *higher aerobic contribution than anaerobic coniribusion (p < 0.001); *lower aerobic
contribution comparad with aerobic contribution in all subsaquent efforts (p < 0.001); Ehigher anaerobic contribution compared with anasrobic contribution in all
subsequent efforts (p < 0.001). Ninety-five parcent confidence intervals of each effort + recovery are presented in Supplementary Table S1.




Exemplo de combinacdes de HIIT
longo e curto em atletas de elite
ha 1 século ou meio século...

p—



Paavo Nurmi




Variaveis Descricao

Ano, melhor desempenhoe 1920; 14min28s nos 5 km (20,7
HIIT por semana km/h); 30min6s nos 10 km (19,9
km/h); 1 sessao/semana

VVOZméX (km/h) 22
VO, s« (ML/kg/min) /5
< MFELS 15-20 km/dia
Velocidade critica —
90-100% vVO, 4« 20 x 100m (rec = 200m
caminhando)
> VWO, 4y 4 x 400m na velocidade maxima
para essa distancia, rec = 15 min de

RP

Billat (2001)



Emil Zatopek




Ano, melhor desempenho e 1950; 13min57s02 nos 5 km (21,5
HIIT por semana km/h); 28min54s02 nos 10 km

(20,8 km/h); 2 sessOoes/semana

vWO,.s (km/h) 23,5
VO, s« (ML/kg/min) /6,2
< MFELS 20 km/dia
Velocidade critica 20 x 200m (rec = 200m trote) ou 50

x 200m (manha e tarde)

90-100% vVO, 1« 40 x 200m (rec = 200m jogging)
> VWO, 1. 6 x 400m a 90% da velocidade
maxima para essa distancia, rec =
10 min de RP

MR Billat (2001)



Kip Keino




Ano, melhor desempenho  1968; 7min39s05 nos 3 km (23,5
e HIIT por semana km/h); 13min36s05 nos 5 km (22,1

km/h); 2-3 sessdes/semana

vwWO, s, (km/h) 23,5
VO, s« (ML/kg/min) 80
< MFELS 5 X 45 min ou 6 x 60 min por semana

Velocidade critica —

90-100% VvVO, 1% 10 Xx 400m (rec = 2min jogging) ou 6
X 800m (rec = 3-5 min jogging)

> VWO, 4. 10 x 200m + 10 x T00m + 4 x 80 m a
90% das velocidades em cada distancia

(rec = 300m caminhando)
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Meta-analises




Limitacoes

11 meta-analises
Poucos estudos com pessoas treinadas
Maioria com endurance

Maioria com destecho apenas no consumo
maximo de oxigénio

Comparagao entre protocolos



Sloth et al. (2013)
Gist et al. (2013)
Bacon et al. (2013)

Weston et al. (2014)
Milanovic et al. (2015)

Batacan et al. (2016)
Vollard et al. (2017)

Wen et al. (2019)

Sultana et al. (2019)
Su et al. (2019)

Rosemblat (et al. 2020)

SIT vs CRTL
SIT vs CRTL
HIT vs CONT

SIT vs CRTL

HIIT e CONT vs CRTL
HIIT vs CONT

HIIT vs HIT
SIT vs SIT

HIIT e CONT vs CRTL
HIIT vs MICE

SIT vs CONT or CRTL
HIIT vs CONT

HIIT vs SIT

Time trial



Sports Med
DOI 10.1007/540279-015-0365-0 CrossMark

SYSTEMATIC REVIEW

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

Zoran Milanovi¢' + Goran Sporis? + Matthew Weston®

Mean difference (mL-kg'-min-')
Study name with 95% CL

Cocks et al. [40
She‘(()lalerd et al. 45]

* Individuos saudaveis e fisicamente "% g1 31453

« CONT 4,9 ml/kg/min 'é”acl’e'r‘eésg{‘ f’}‘?i“[:“]

- HIIT 5,5 ml/kg/min Wattrrton f o

» Diferenca entre HIIT e CONT = 1,2 Burgomasteret al [35]
_ll? m alncE Harmms [41]
1 ra eta
ml/kg/min iﬂabﬁ)a X ?l |
eta

* 28 estudos Ciolac et al. [33] .

O' Donovan et al. [49] -

Gormley et al. ﬁ29 .

|| |4}

FoliERE

Helgerud et al. [5
Hottenrott et al. [6
Matsuo et al. [48
Overall

-20.0 -10.0 0.0 10.0 20.0

Favours endurance  Favours
training HIT



Z. Milanovic et al.

Table 3 Effects of HIT on VO,,.«

Effect on VOsmax (mL-kg"-min") Inference
Mean 495 % CL
Main effect
HIT vs control 5.5 +1.2 Likely large |
Modifying effects®
Baseline VO, lower by 18.5 mL-kg™"-min~" 3.2 +1.9 Likely moderate 1
Intervention duration longer by 13 weeks 3.0 +1.9 Likely moderate |
Age higher by 11.7 years 0.8 +2.1 Unclear
Work:rest ratio higher by 1.1 0.5 +1.6 Unclear
HIT repetition duration longer by 161 s -1.8 +2.7 Likely small |

CL confidence limits, HIT high-intensity interval training, VO,,,,, maximal oxygen uptake, T indicates increase, | indicates decrease

* Modifying effects are presented as the effect of two standard deviations of the numerical covariates (i.e. a typically high value minus a
typically low value)



The dose-response relationship between interval-
training and VO,nax in well-trained endurance

runners: A systematic review

Arran Parmar , Thomas W. Jones & Philip, R. Hayes



Initial Search

Web Of Science MEDLine

Eligiility

n = 562 n=416
Reconds Mentified from
author search and
reference eviewn = 7
Initial Search Yield
n= 1595
Duplicste records
removed m = S77
Titke and abstract
analysis m =~ 1018
Records exchaded afey
titlex and abatracts
wreoned for cligibility
ne 98
Full-text analysis
of eligible soadies
n=29

Studies not mectong mchmion oxchs ion
critera n - 22
VO,,.. below 60ml kg min (n = 6)
CT sbove VT, LT/MLSS (n = 4)
Strength traming intarvention(n = 2)
IT poccly reported (x = 4)
Not Runnces (n = 2)
CT poarly reposted (n = 1)
Cycle ergoomtry (n = 1)
Pre- and post-physiological parameters
not peponied (a = 1)
Inckne used (n = 1)

Inclusion

Records deenwed
eligible for
inchusion in

systematic review
and qualitative
analysis n =7




Pessoas treinadas

4 semanas ou mais com 2xX na semana
Corrida
Tempo gasto nos dominios da intensidade

Carga de treino total e sessao e semana



Resultados

Relacao entre carga de treino da sessdo e o
aumento do consumo maximo de oxigénio

Melhor protocolo: na VAM acima de 2
minutos de duracao acumulando 15
minutos



Sports Medicine (2020) 50:1145-1161
https://doi.org/10.1007/540279-020-01264-1

SYSTEMATIC REVIEW ")

Check for
updates

Effect of High-Intensity Interval Training Versus Sprint Interval Training
on Time-Trial Performance: A Systematic Review and Meta-analysis

Michael A. Rosenblat'3@ . Andrew S. Perrotta? - Scott G. Thomas'?



J

Identification

Eligibility

Included

Records identified through database Additional records identified through
searching other sources
(n = 6994)

l

Records after duplicates removed

(n=5316)
Records screened
(n=5316) I
Full-text articles assessed
for eligibility —

(n=28)

:

Studies included in
qualitative synthesis
(n=6)

'

Studies included in
quantitative synthesis
(meta-analysis)
(n=6)

Records excluded
(n = 5288)

Full-text articles excluded,
with reasons
(n=22)

o Precise details of
intervention unavailable: 2
e Did not include time-
trial: 19

e Time-trial not to set
distance: 1




Resultados

Time trial = em geral sem diferenca entre
HIIT e SIT mas na analise sub-grupo long-
HIIT foi melhor (2%)

Sem diferenca para VO, 4,

VAM/PAM= HIIT foi superior (2,4%),
tendéncia em HIIT-long ser superior




HIT SIT

Mean Difference

Study or Subgroup  Mean [%] SD [%] Total Mean [%] SD [%] Total Weight IV, Random, 90% CI [%]

Mean Difference
IV, Random, 90% CI [%]

Short HIIT (less than 2.0 minutes)

Stepto et al [40) -1.97 4.29 3 0.23 5.07 4
Subtotal (90% Ch 3 4
Heterogeneity: Not applicable

Test for overall effect: Z = 0.62 (P = 0.53)

Medium HIT (2.0 to less than 4.0 minutes)

Akca and Aras 137) 463 451 10 $.39 S.25 10
Laursen et al [39] 6.03 3.23 8 3.77 435 10
Laursen et al [39) 5.21 2.8 9 3.77 435 10
Stepto et al [40) 0.71 S5.22 - 0.23 S.07 B
Subtotal (90% CI 31 34

Heterogeneity: Tau® = 0.00; Chi* = 1,21, df » 3 (P = 0.75); F = 0%
Test for overall effect: Z = 1.13 (P « 0.26)

Long HIIT (4.0 minutes or greater)

Granata et a [41] 4.15 4389 11 6.3 267 9
Stepto et al [40) 7.37 7.97 B 0.23 5.07 4
Subtotal (90% CI) 15 13

Heterogeneity: Tau® = 30.52; Chi' = 3.41,df = 1 (P = 0.06); I’ = 71%
Test for overall effect: Z = 0.32 (P = 0.75)

Total (90% CnD 49 51
Heterogeneity: Tau® = 0.46; Chi’ = 6.52,df =6 (P = 0.37); F = 8%

Test for overall effect: Z = 0.42 (P = 0.67)

Test for subgroup differences: Chi* = 0.84, df = 2 (P = 0.66), I' = 0%

15.1%
21.7%
24.6%

5.8%
67.2%

23.2%
3.5%
26.7%

100.0%

-2.20 [-8.03, 3.63]
-2.20 [-8.03, 3.63)

-0.76 [-4.36, 2.84)
2.26 [-0.68, 5.20]
1.44 [-1.29, 4.17]

0.48 [-5.50, 6.46)
L.15 [-0.53, 2.83)

-2.15 [-4.98, 0.68]
7.14 [-0.63, 14.91)]
L.45 [-5.99, 8.90)

0.37 [-1.09, 1.84)

i
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HIT SIT Mean Difference Mean Difference
Study or Subgroup Mean [%] SD [%] Total Mean [%] SD [%] Total Weight IV, Random, 90% CI [%] IV, Random, 90% CI [%]
Short HIIT (less than 2.0 minutes)
Stepto et al [40) 1.43  1.31 3 0.4 051 4 16.7% 1.03 [-0.28, 2.34) T
Subtotal (90% CI) 3 4 16.7% 1.03 [-0.28, 2.34) e
Heterogeneity: Not applicable
Test for overall effect Z = 1.29 (P = 0.20)
Medium HIIT (2.0 to less than 4.0 minutes)
Akca and Aras |37] 446 443 10 $.37 S5.23 10 7.2% 0.9 [-4.48, 2.66) pre—
Esfarjani and Laursen [38) 6.41 6.11 6 7.79 7.43 6 2.9% -1.38 [-7.84, 5.08)
Laursen et al [39) 4.7 3.07 L 301 317 10 11.1% 1.69 [-0.74, 4.12) -
Laursen et al [39) 6.94 2.13 9 3.01 3.17 10 13.0% 3.93[1.91, 5.95) ——
Stepto et al [40) 1.92 153 4 0.38 0.52 4 16.7% 1.54 [0.21, 2.87) | ——
Subtotal (90% CI) 37 40 50.9% 1.82 [0.59, 3.05] -
Heterogenelty: Tau® = 0.70; Chi' = 5.32, df w 4 (P = 0.26); I’ = 25%
Test for overall effect Z = 2.43 P = 0.02)
Long HIIT (4.0 minutes or greater)
Granata et al [41) 11.01 3.58 11 445 6.26 9 6.4% 6.56 [2.70, 10.42)
Inoue et al 1291 7.78 3.27 7 5.13  6.12 9 6.3% 2.65 [-1.27,6.57)
Stepto et al [40) 458 0.7 4 0.4 051 4 19.6% 4.15 [3.44, 4.86) —
Subtotal (90% CI) 22 22 32.4% 4.18 [3.49,4.87) Q
Heterogeneity: Tau® = 0.00; Chi' = 1.44, df = 2 (P = 0.49); I = 0%
Test for overall effect Z = 9.97 (P < 0.00001)
Total (90% CI) 62 66 100.0% 2.43[1.25,361) ‘
Heterogeneity: Tau® = 2.42; Chi' = 24.58, df = 8 (P = 0.002); F = 67% L % |

Test for overall effect: Z = 3,40 (P = 0.0007)

Test for subgroup differences: Chi* = 16.26, df = 2 (P = 0.0003), I’ = 87.7%

-10

3
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HIT SIT Mean Difference Mean Difference
Study or Subgroup Mean [%] SD [%] Total Mean [%] SD [%] Total Weight IV, Random, 90% CI %) IV, Random, 90% CI [%]
Short HIT (less than 2.0 minutes)
Stepto et al [40) 0.28 0.7 3 2.34 1.92 4 12.1% -2.06(-3.77, -0.35] —p—
Subtatal (90% CI) 3 4 121% -206(-3.77, -0.35) E =
Heterogeneity: Not applicable
Test for overall effect: Z = 1,98 (P = 0.05)
Medium HIIT (2.0 to less than 4.0 minutes)
Akca and Aras [37] 1.21 1.18 10 1.38 135 10 15.8% -0.17 [-1.10, 0.76) ——
Esfarjani and Laursen [38] 7.36 2.63 6 339 2.06 6 9.7% 3.97 [1.73, 6.21) ——
Laursen et al [39] 548 2.15 9 4.25 3.22 10 10.5% 1.23 (-0.82, 3.28) ———
Laursen et al [39) 4.79 2.8 8 425 322 10 9.4% 0.54 [-1.80, 2.88) e —
Stepto et al [40) 1.36 1.92 “ 228 1.75 4 10.2% -0.92 [-3.06, 1.22]
Subtotal (90% CI) 7 40 S55.6% 0.77 [-0.49, 2.03) e
Heterogeneity. Tau’ = 1.60; Chi’ = 9.35,df = 4 (P = 0.05), I’ = 57%
Test for overall effect: Z= 1.01 (P = 0.31)
Long HIIT (4.0 minutes or greater)
Granata et al [41) 488 3.23 11 141 252 9 10.3% 3.47 [1.35, 5.59] S ge—
Inoue et al [29] 5.02 2.62 7 297 172 9 11.3% 2.05(0.17, 3.93) e —
Stepto et al [40) 291 146 4 234 1.92 4 10.58% 057 [-1.41, 2.55] S fpe—
Subtotal (90% CI) 22 22 324% 1.99 [0.65, 3.32) =
Heterogeneity: Tau® = 0.52; Chi’ = 2.71, df = 2 (P = 0.26); I’ = 26%
Test for overall effect: Z= 2.44 (P = 0.01)
Total (90% Ch 62 66 100.0% 0.85 [-0.18, 1.88)
Heterogeneity: Tau® = 2.16; Chi’ = 22,62, df = 8 (P = 0.004); I = 65% Yo % 5 0

Test for overall effect: Z= 1,35 (P = 0,18)
Test for subgroup differences: Chi* = 9.48. df = 2 (P = 0.009). I = 78.9%

Fig.2 Forest plot of time-trial results

Favours SIT Favours

;
HIT



8 Revides

Gist et al. 2013 -'

Bacon et al. 2013

Weston et al. 2014 “
Milanovic et al. 2015 M) i

Tempo de Poténcia

Ativagao Maxima
Vollard et al. 2017 -
Sultana et al. 2019 . - : . "
Wen et al. 2019 VO2méx = ritmo maximo de producaoc de energia pelo metabolismo oxidativo

Aumento do VO2mix

A\

SIT aumenta HIIE aumenta
mais que CONT? VO2max?

HIIE aumenta
mais que CONT?

SIT aumenta VO2max?

Destreinado  Treinado
Destreinado  Treinado

Destreinado  Treinado
Destreinado
Treinado
Ambos aumemam
igualmente ==
Quanto?
De quanto é esse aumento? \
Mas tem uma vantagem! Quanto? uanto? HIIT aumentou

1,2 mi/kg/min

menor | 55 ml/kg/mm ' a mais que CONT
volume no SIT
| 1,71 mi/kg/min '



Alguns exemplos

Resisténcia

Para aumentar o componente neuromuscular
nos protolos:
subidas, areia, grama ou mudanca de diregdo

Objetivo fisiologico

Capacidade aerodbia / / \\
"
capacidade aerébia Capacidade aerébia Capacidade aerébia Potécia aerébia
neuromuscular Capaudade anaerdbia Capacidade anaerébia Capacidade anaerébia

protocolo

protocolo protocolo \ /
protocolo protocolo
Intervalado extensivo Intervalado intensivo
isti Continuo Variado longo / hiit longo curto / hiit curto

caracterlsmca

Abaixo do Lan Abaixo do Lan P
media duragao longa duracdo caract/erl'stica caracte\ristica caracte\rustlca
Esforgos <30s proximo VAM Esforcos >60s entre Lan e VAM Esforcos <60s
Pausa <30s ~80%VAM Pausa > 60s, < Lan Pausa < 60s passiva ou
ativa baixa intensidade

Exemplo Exemplo
90 min 90% Lan P Exemplo

caractTrlstlca

Exemplo

Exemplo

60 min 90% Lan

15s esforco 90%VAM 4 min no Lan 15s 120% VAM
15s pausa 80%VAM 4 min 40% VAM 15s pausa passiva




Take home message

Intervalado intensivo e extensivo possuem caracteristicas
com objetivo de manter o VO, préximo de valores
mMaximos

Intervalado extensivo comumente realizado entre um
marcador de capacidade aerébia méxima e o de potencia
aerobia maxima

Intervalado intensivo comumente realizado préximo de
um marcador de potencia aerébia méaxima ou um pouco
acima dele



Take home message

Ambos possuem contribuicdo do sistema aerébio
importante

Protocolos possuem graus de liberdade e nao

necessariamente precisam seguir o modelo do Buchheit
e Laursen, 2013

Protocolos efetivos para aumentar o consumo maximo
de oxigénio, embora esse ndo seja o tnico determinante
da aptidao aerdbia



valeriapanissa@usp.br
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Sex-Related Differences in Self-Paced All Out High-Intensity Intermittent
Cycling: Mechanical and Physiological Responses

s . . , 2 . .2 3

Valéria L. G. Panissa ‘X, Ursula F. Julio ', Vanessa Franca °, Fabio S. Lira °, Peter Hofmann °,
. 7 . 4 . .

Monica Y. Takito * and Emerson Franchini

©Journal of Sports Science and Medicine (2016) 15, 372-378

60 x 8s:12s all out
2,5 ¢ 4% da massa corporal

Desempenho:
> Intensidade relativa a maxima (W)

>Intensidade relativa a pico (W)

>(Consumo de oxigénio e FC relativos aos
seus indices maximos



Mean power (W)

Peak power (W)

300

200

100

300

200

100

60 X 8s:12s

109%

92%

WAPR OMAP

1357 91113151719212325272931333537394143454749515355575%

Number o

AR ERR AR RRR RO YRIN A RR

f effort

I

i

BAPR OMAP

1357 911131517192123252729313335373941434547495153555759

Number of effort

101%

Mean power (W)

Peak power (W)

600
500
400
300
200

100

600
500
400
300
200
100

WAPR OMAP

1357 911131517192123252729313335373941434547495153555759

Number of effort
BAPR OMAP

1357 911131517192123252729313335373941434547495153555759

Number of effort

128%



TEMPO ACIMA 90% VO2ZMAX

Men

Women

75 ¢ 78%

20
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Modo all out na pista

i%}?ﬁﬁi H':'ﬂ':'f:'ﬂ i h T .Z.'.Z'!.Z.ili".i'h'."'fi'” — iﬁ'ﬁ'n"f"1'5'1'1'11'1'\'1#[" q =

H | | |
| _M 1l \xu\w_ﬂtjt 1]

1 x[20x (10” all-out : 20” recuperacao passiva
[20x ( ) peragdo passiva)] VAM =

14km/h

2x[10x (107 all-out : 20” recuperagao passiva)]




HOMENS X MULHERES

>Homens “selecionaram’ cargas mais altas

>Consumo de oxigénio similar



HOMENS X MULHERES

Maior reserva anaerdbia

Maior potencial glicolitico

Consumo de oxigénio similar, pequenas diferencas na
pausa

Respostas fisiologicas vs comportamentais
Motivagao para exercitar-se?
Comportamento de risco?



