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Frequent questions from coaches & athletes

1. What type of HIIT is best for my sport?

2. How does HIIT compare to other forms of 

training for athletic performance?

3. How does HIIT fit into a mid-long term 

perspective?

4. What are the potential risks?
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"High-intensity interval training"

Youth, beginner, well-trained, world class

Running, cycling, triathlon, swimming, soccer
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What type of HIIT is best for my sport?
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“Traditionally”
Often: “Crazy”/undefined mix:

Strength/Endurance/Repeated Sprint 

Circuit…

Remember! 

HIIT ≠ HIT

„H“ in HIIT: HIIT ≠ HIIT ≠ HIT
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Simple „intensity“ models

In
te

n
s

it
y

B
lo

o
d

 L
a

c
ta

te
 

H
e
a

rt
 R

a
te

/
O

x
y
g

e
n

 u
p

ta
k

e

„moderate“

„easy“

„intense “

„hard“
„very hard“

LT, VT1, OBLA

Borg <13

MLSS, VT2, 

Borg <15, FTP

Critical Power

Zone 1 Zone 2 Zone 3

R
a
c

e
P

a
c

e
T

im
e

tr
ia

l
2

0
K

F
T

P
 (

F
u

n
c

ti
o

n
a

l
T

ra
in

in
g

 P
o

w
e

r)

Time or

distance

Z 1
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„Race-pace“ zones
e.g.: 10 km, 20 km time trial, FTP
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Low-intensity
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1-8h 

„continuous“ 

Duration

Work:Rest

High-intensity

„SIT“

Repeated Sprints

High-intensity interval training

Z1

Vmax (Sprint)

„Threshold-

training“

20-60min 1-8min 

3:1-1:1

90-30s 

1:1-1:3

30-10s 

1:5-1:8

10-2s 

1:2-1:5

8-2s 

1:10

V@LT

Spectrum of HIIT 

V@HRmax/VO2max

Z2

Z3
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Example HIIT  - SIT
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Example HIIT  - Repeated Sprint/Small-Sided Games
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Examples HIIT
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Microbout-HIIT as activity breaks/”snacks”
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2,0 m/s

3 min

+ 0,2 m/s

Step test

+0.1 m/s2nd HIIT session 3rd HIIT session

4 min

2 min

Warm-up Cool-

down

1st HIIT session

Often applied: 4 x 4-min HIIT
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How does HIIT compare to other forms of training 

for athletic performance?
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Possible differences between Z1, Z2, Z3

Neuro-muscular &

metabolic

Efficiency

• Maximizing

Oxidation

• H+-Buffering

• Pacing
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Probanden ID

Change in VO2peak [%/wk]

Baseline VO2peak

HIIT: + 1.1% “basic endurance”: +0.7% Mix: +0.9%

Düking et al. EJAP 2019

Zinner et al. MSSE 2018

Born et al. Front Physiol 2017

Sperlich et al. Front Physiol 2017

Messler al. J Atten Disord 2016

Schmitt et al. Physiol Rep 2016

Stoggl/Sperlich Front Physiol 2014

Sperlich et al. J Strength Cond Res 2011

Sperlich et al. Eur J Appl Physiol 2010

change %

Baseline

Pre-post VO2max (3-9 week; 2-5 sessions/week, n=265) 
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HIIT vs. Small-Sided Games

Favouring HIIT
Favouring SSG or 

other forms

16

17



#globalcon23 │NSCA Global 

Conference 2023 │Munich

25/26.03.2023

@BillySperlich

NSCA Global Conference 2023: HIIT Billy Sperlich18/25

How does HIIT fit into a mid- & long-term perspective?
Three examples: Beginner, Well Trained, World Class
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Distributing intensity over time
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Stöggl/Sperlich Front Physiol 2014
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1 2 3 4 5 6 7 8 9 10 11 12 13Participant-ID

HIIT 4x4 min >90%HRmax 

+130 TRIMP baseline

30 min/session

„High-Volume“
60 min <70%Hfmax 

+130 TRIMP baseline

„High-Frequency“ = High Volume 

but distributed over more seesions => 40min/TE

Beginner (44 ± 5 ml/kg/min) – individual adaptation

Düking et al EJAP 2020

No-

response
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Stöggl/Sperlich Front Physiol 2014
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Well-trained: 9-wk experiment
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Preview: Training intensity distribution in elite endurance sports 

• Z1, Z2 and Z3 vary

considerably but 93% of all

TIDs reported Z1

proportions ≥ 60%

• 69 (42%) of 162 TIDs are

based on single-case

reports of which 44 TIDs

originate from cross-

country skiing.
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Emphazsing Zones: One possible solution in team sports..
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Thanks to Christop Zinner for sharing data!
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What are the potential risks and benefits?
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HIIT effort and training effect appear to be in a

favorable ratio.

Effort-effect calculations & motivation:

The less effort perceived and estimated in

relation to the effect of exercise, the more

motivated the individuals are/become.

Time-effect ratio with HIIT
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HIIT may be inappropriate

[…] “inappropriate for sedentary individuals

because engaging in such training requires

high levels of motivation and confidence.

Sprint interval programmes of exercise are also

relatively complex and involve a high degree

of self-regulation, which may also be a barrier

to continuation in those who are uninitiated.
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9 week functional strength & endurance training 
(n=19 female; BMI: 28 ± 3 kg/m2)

• Oxygen Uptake ↑ 

• Functional Strength ↑

• Body mass ↓

• Body Fat percentage ↓

• Aspects of Quality of Life ↑

• Pain ↑

Functional circuit HIIT in overweight females
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Side effects – my experience

• Dizziness (often)

• Discomfort/unease (often)

• Vomiting (often)

• Post-exercise sweating

• Difficulty falling & 

staying asleep
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EPOC after HIIT

2 hours

30 min

Baseline End HIIT +30 min +60 min +120 min

HIIT 4x4 min
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Frequent questions from coaches & athletes

1. What type of HIIT is best for my sport?

2. How does HIIT compare to other forms of 

training for athletic performance?

3. How does HIIT fit into a mid-long term 

perspective?

4. What are the potential risks?
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"High-intensity interval training"

Youth, beginner, well-trained, world class

Running, cycling, triathlon, swimming, soccer
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HIIT ≠ HIIT ≠ HIT
Variation of intensity, 

volume, frequency allows 

many protocols depending 

on the sports

„Mechanism-Overlay“ 

HIIT very popular - but

a) effective / necessary?

b) liked? 

c) tolerated?

• Many roads lead to

Rome…

Summary
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Thank you & spread the news!

/billysperlich

billy.sperlich@uni-wuerzburg.de

✓ 2 years
✓ Tuition-free
✓ English-spoken

/sportsandscienceLink in Bio:
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