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ΠΡΟΣΑΡΜΟΓΗ ΤΗΣ ΔΙΑΛΕΙΜΜΑΤΙΚΗΣ ΑΣΚΗΣΗΣ 
ΥΨΗΛΗΣ ΕΝΤΑΣΗΣ

ΓΙΑ ΤΗΝ ΒΕΛΤΙΣΤΟΠΟΙΗΣΗ ΜΕΤΑΒΟΛΙΚΩΝ, 
ΚΑΡΔΙΟΑΝΑΠΝΕΥΣΤΙΚΩΝ ΚΑΙ ΨΥΧΟΛΟΓΙΚΩΝ 

ΑΠΟΚΡΙΣΕΩΝ



ΔΙΑΛΕΙΜΜΑΤΙΚΗ ΑΣΚΗΣΗ ΥΨΗΛΗΣ ΕΝΤΑΣΗΣ

IT’S A HIIT!
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What is HIIT?

High-intensity interval training (HIIT) is characterized by bouts of high-intensity exercise 

interspersed with active or passive rest periods
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Cardiometabolic effects of HIIT

Sabag et al., J Physiol 2022
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Psychological effects of HIIT

• Improvement in:

▫ Quality of life

▫ Mental wellbeing

▫ Depression severity 

▫ Perceived stress 

▫ Anxiety severity 

▫ Affective responses

▫ Exercise enjoyment

EQUAL OR SUPERIOR ADAPTATIONS 
TO MODERATE-INTENSITY CONTINUOUS TRAINING

IN A TIME-EFFICIENT WAY

Martland et al., JSS 2020; Stavrinou et al., APNM 2019; Stork et al., HPR 2017
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HOW TO DESIGN A HIIT PROGRAM?



F.I.T.T. principle

Number of sessions per week

How strenuous is the exercise 

Duration of exercise/session

Mode of exercise that is used in the exercise session

FREQUENCY

INTENSITY

TYPE

TIME

Burnet et al., Transl Sports Med. 2020; 
Winters-Stone et al., BJSM 2013
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MANIPULATING F.I.T.T. IN HIIT



FREQUENCY
• The majority of the studies adopted a frequency of 3 sessions per week

▫ Increased VO2max 

▫ Improved body composition

▫ Increased fat oxidation

▫ Improved glucose regulation 

▫ Increased insulin sensitivity

▫ Enjoyment

▫ Adherence to exercise

TIME

INTENSITY

TYPE

FREQUENCY

< 3 sessions/week?

Astorino and Schubert, EJAP 2018; Little et al., JAP 2011; Stavrinou et al., IJSM 2018; Stavrinou et al., APNM 2019; Pinelopi Stavrinou, PhD



Cardiorespiratory fitness
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Healthy inactive adults
CON; HIIT-2  (2 HIIT/wk); HIIT-3 (3 HIIT/wk)
HIIT: 10 x 1-min bouts ~83% PPO x 8 wks

FREQUENCY
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Inactive young individuals
2 vs 3 vs 4 REHIT sessions/wk
REHIT: 2 X 10-20 s all-out sprints x 6 wks
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Metabolic adaptations - Glucose regulation

*  p < 0.05 from baseline 

*
*

Stavrinou et al. IJSM 2018

FREQUENCY
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Lipid profile

*  p < 0.05 from baseline 
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Stavrinou et al., IJSM 2018

No change in HDL-C and TG

FREQUENCY

*
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Body composition

Stavrinou et al., IJSM 2018

FREQUENCY
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Perceptual responses

† p < 0.05 from CON 
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PA following HIIT

Stavrinou et al., APNM 2019

FREQUENCY
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Conclusions for manipulating HIIT frequency

Performing <3 HIIT sessions/week:

+ Positive adaptations of the cardiorespiratory system

+ Improved glucose regulation (>2 sessions)

+ Enjoyable and may promote future adherence to physical activity 

‒ No effect on blood lipid profile 

‒ No effect on body composition

Further research is needed

FREQUENCY
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INTENSITY - SIT Vs HIIT

• Both HIIT and SIT can:

▫ Increase cardiorespiratory fitness

▫ Reduce total, abdominal and visceral fat mass

▫ Reduce postprandial glucose AUC 

▫ Improve fat oxidation 

▫ Improve mental health

▫ Be enjoyable

TIME

FREQUENCY

TYPE

TIME

INTENSITY

Atakan et al., 2022; de Oliveira Nunes et al., 2021; Khalafi et al., 2022; Maillard et al., 2018; Sloth et al., 2013

EQUALLY?
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Cardiorespiratory fitness

HIIT and SIT protocols 
promote similar gains (8-
15%) in cardiorespiratory 

fitness
Which are

Greater in inactive 
individuals (15%)

INTENSITY
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Metabolic adaptations

Overweight young women 
SIT (80 × 6-s sprints, 9s rest) 
HIIT (9 × 4-min cycling at 90% V̇O2peak, 3min rest) 
MICT (cycling at 60% V̇ O2peak for ~ 61-min)
3 d/week, 12 weeks

INTENSITY
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Metabolic-perceptual responses

Active men and women
Various HIIE and SIE regimes
Cycle ergometer

INTENSITY
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Conclusions for manipulating HIIT intensity

• Performing either HIIT or SIT may promote: 

▫ Similar cardiorespiratory adaptations

▫ Higher blood lactate but possibly similar metabolic adaptations

• However, compared to HIIT, SIT may induce:

▫ More aversive responses

▫ Higher levels of perceived fatigue

INTENSITY
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Bout duration

TIME

FREQUENCY

INTENSITY

TYPE

TIME

Young healthy recreationally active males
Total duration 20min
HIIE Exercise:recovery ratio = 1:1.5

Equal total work

TIME

Pinelopi Stavrinou, PhD



Cardiorespiratory responses

Bogdanis et al., MSSE 2022

VO2mean and HRmean
No difference between the 3 HIIE
All HIIE > CON

VO2peak andHRpeak
HIIE60 > HIIE10, HIIE30, CON

VO2 and HR oscillations
HIIE60 > HIIE10, HIIE30, CON

TIME
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Metabolic responses

TIME
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TIME

Metabolic responses
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Body composition

Tsirigkakis et al., Nutrients 2021

TIME

HIIT 10 s vs. HIIT 60s
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Metabolic responses

TIME
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Perceptual responses

Bogdanis et al., MSSE 2022

TIME
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Perceptual responses

Tsirigkakis et al., JESF 2022

TIME
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Perceptual responses

TIME
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Conclusions for manipulating HIIT time

• Shorter bouts compared to longer (when total work is equal) may induce:

▫ Attenuated cardiorespiratory responses

▫ Less metabolic strain 

▫ Lower RPE 

▫ Less adverse affective responses

TIME
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HIIT TYPES

• Running 

• Leg cycling

• Arm cycling

• Rowing 

• Elliptical 

• Stair climbing 

Increases in various 

cardiorespiratory and 

metabolic parameters

FREQUENCY

INTENSITY

TIME

TYPE

TYPE

Allison et al., 2017; Astorino et al., 2021, 2022; Bartlett et al., 2012; Fex et al., 2014; Stavrinou et al., 2018 Pinelopi Stavrinou, PhD



Running Vs Cycling HIIT

PARAMETER HIIT

Reduction in visceral fat mass (Maillard et al., 2018) Running > Cycling

Reduction in body mass (Wewege et al., 2017) Running > Cycling

Reduction in body fat mass (Wewege et al., 2017, Maillard et al., 2018) Running > Cycling

Reduction in abdominal fat mass (Maillard et al., 2018) Running < Cycling

Injuries/orthopedic problems (Reljic et al., 2019) Running > Cycling

Dropout rates (Reljic et al., 2019) Running > Cycling

Mental health gains (Martland et al., 2022) Running = Cycling

TYPE
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Running Vs Cycling HIIT
Active adults
10x1-min efforts at 20% above VT, 1 min active recovery

TYPE

RUNNING: HIGHER HR AND VO2
CYCLING: HIGHER LACTATE
SIMILAR RPE
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Conclusions for manipulating HIIT type

• HIIT running may be superior to cycling for cardiorespiratory and metabolic 
adaptations

• Possibly similar feelings of pleasure are induced

• However running could be unsuitable for some populations due to increased impact 
load, resulting in more injuries and higher dropout rates

TYPE
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NOT ALL HIIT IS OR FEELS THE SAME

WHICH IS THE OPTIMAL HIIT PROTOCOL???

OPTIMAL FOR WHOM???
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Factors affecting HIIT prescription

• Age 

• Fitness status

• Health problems

• Time availability

• Aim

• Equipment

• Motivation

CUSTOMIZE HIIT
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Take home message

One  Size  Does  Not   Fit   AllHIIT FITT

Pinelopi Stavrinou, PhD



stavrinou.p@unic.ac.cy @stavrinou_p

JUST KEEP HIITing IT!

THANK YOU!


