#globalcon23 | NSCA Global 25/26.03.2023
Conference 2023 | Munich

#hiit

9.404.780 Beitrage

Top-Beitrage
#globalcon23 | NSCA Global Conference 2023 | Munich 25/26.03.2023

High-Intensity Interval Training: Current Insights
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Frequent questions from coaches & athletes

"High-intensity interval training"
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. What type of HIIT is best for my sport?
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How does HIIT compare to other forms of
training for athletic performance?

Number of publications in PubMed
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200 3. How does HIIT fit into a mid-long term
erspective?
w0} publffjed” | Persp
0 T i )
LR E2b2528585885822852888 4. What are the potential risks?
<) . .
%',, 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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LHINHIT: HIT # HIT # HIT
Often: “Crazy”/undefined mix: Remember!
“Traditionally” Strength/Endurance/Repeated Sprint
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Simple ,intensity* models
r
,Race-pace“ zones
e.g.: 10 km, 20 km time trial, FTP
o £
Cx S 2
- = - o)
Tg o o
S22 2 3
GRS o9& z
FN®
— aEF - S~ - --
85 z2
> SES
£ Eg
- o
T
Zone 1 Zone 2 Time or
distance
LT, VT, OBLA MLSS, VT,,
Borg <13 Borg <15, FTP
Critical Power
,moderate“ mintense “ hard«
,easy” shard“ »Very har
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Spectrum of HIIT

High-intensity interval training

Repeated Sprints

{ Vi (Sprint) | ; .

Definition und SteuergrdBen von (Hoch-)intensivem

in qung pie & P
Definition and parameters of high intensity interval training
in exercise therapy and therapeutic sports

]l V@HRmax/VOZmax |---

V@LT |__.

Intensity
<=
<

A
. . ,Threshold-
Low-intensity training*
Duration 1-8h 20-60min 1-8min  90-30s 30-10s 10-2s 8-2s
Work:Rest ,continuous* 3:1-1:1 1:1-1:3 1:5-1:8 1:2-1:5 1:10
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Example HIIT - SIT
V max (Sprint) 1 I
z i f
'g' V@HR, 2V 0o |
£ !
= !
vVaLT L.
Threshaid
Low-intensity | wanng

Duration 18h  2060min 1-Bmin 90-30s  30-10s  10-2s 8-2s

3101 143 158 1245 1010
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Example HIIT - Repeated Sprint/Small-Sided Games
Ve (Sprint)
R e L
H A V@HR VO,
z !
V@LT
..Tlhlfs‘hcl_ﬂ- I
Duration 1-8h 20-60min 1-8min  90-30s 30-10s 10-2s 8-2s
31-111 11113 1:5-1:8 1:2-1:8 1:10
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Examples HIIT
Vinax (Sprlnt)
i e J1L
i I [V@HR N Ose |-
£
V@LT
T.";:.E“
Duration -8h 20-60min 1-8min  90-30s 30-10s 10-2s 8-2s

Effects of combined high intensity arm and leg
training on and cardis y
measures

3111 1114123 1:5-1:8 1:2-1:5 1:10

11/25

NSCA Global Conference 2023: HIIT

Billy Sperlich

11

@BillySperlich



#globalcon23 | NSCA Global

25/26.03.2023

Conference 2023 | Munich

Microbout-HIIT as activity breaks/’snacks”

z i [V@RooVOme |
F] V@HRyaVOzmax  H-
g
E 1 {
" vaLT L.
raining
Duration 1-8h 20-60min 1-8min  90-30s 30-10s 10-2s 8-2s

Prolonged Sitting Interrupted by 6-Min of High-
Intensity Exercise: Circulatory, Metabolic, Hormonal,
Thermal, Cognitive, and Perceptual Responses

.IV,W (Sprint) 1 ¥
t

3111 1114123 1:5-1:8 1:2-1:5 1:10

—
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Often applied: 4 x 4-min HIT
Step test 1st HIIT session
3 min 4 min
RS
+ 0,2 m/s Warm-up Cool-
! down
2,0m/s
2nd H|IT session +0.1 m/s 34 HIIT session
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How does HIIT compare to other forms of training
for athletic performance?
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Possible differences between 71, 72, Z3

Efficiency \ Zonet

» Pacing

~moderate’ %5
Netro-misculard | G
metabolic 2 . Oxidation

Zone2 __=——— Zone3 / ° H+-Buffering
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Pre-post VO ..y (3-9 week; 2-5 sessions/week, n=265)
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2 Change % Sperlich et al. Front Physiol 2017
A 10 Messler al. J Atten Disord 2016
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Stoggl/Sperlich Front Physiol 2014
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HIIT vs. Small-Sided Games
Mazimal or peak oxygen uptake: ——
——
Systematic Review | Open Access | *
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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
Basic endurance HIT
r
100
T 80
o 2 2
T3S c 60
oFa c
a2 g
Tg o = 20
ogp O ©
oT 2 © 0
e Zonel Zone2 Zone3 Zonel Zone2 Zone3
2
2 Polarised Threshold Training
Q
g _ 100
2 e0
f=4
£ 40
©
LT, VT, OBLA MLSS, VT,, =
Borg <13 Borg <15, FTP s 20
Critical Power 0
,moderate“ mintense “ " Zonel Zone2 Zone3 Zonel Zone?2  Zone3
easy” hard« »very hard
” y ” Stoggl/Sperlich Front Physiol 2014
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HIIT 4x4 min >90%HR,,.,,
+130 TRIMP baseline
30 min/session

B e
ISEE N

VO,,.x Pre-Post Change [%)]
N O N B O ©

Beginner (44 + 5 ml/kg/min) — individual adaptation

,High-Volume*
60 min <70%Hfmax
+130 TRIMP baseline

Participant-lD M1 B2 =3 ®4 A5 H6 @7 08 m9 w10 @11 =12 @13

»High-Frequency® = wigh volume

but distributed over more seesions => 40min/TE

No-
response

Diiking et al EJAP 2020
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Well-trained: 9-wk experiment
(n=48, runners, triathletes, XC-skiiers, VO,,,,: 637 mL/min/kg)
Basic endurance - Stoggl/Sperlich Front Physiol 2014
+ 0
2.6%. -
[ ]

(High) intensity interval training S2
+ 4.80
[} 8 /0 <t

Polarized Training

+ 11.7%
Threshold Training o2
4 90
-
] 9 /0 <t
Training week 1 Training week 2 Recovery week
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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..

Pre preparation Post preparation Midseason

@ 45 1 . @ 45 e @ 45 1
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>, Mix Z11, Z31 ! =, ! >, |

40.0 45.0 50.0 55.0 60.0 40.0 450 50.0 55.0 60.0 40.0 45.0 50.0 55.0 60.0

VO, max [ml/min/kg] VO,max [ml/min/kg] rel.VO,max [ml/min/kg]

Thanks to Christop Zinner for sharing data!
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What are the potential risks and benefits?
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Time-effect ratio with HIIT

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.
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HIIT may be inappropriate

& frontiers
in Psychology | Peyehatogy for Clinieal Settings

Why sprint interval training is inappropriate for a
largely sedentary population

£ Sarh 3 Waveaavie . M B 1 Lo bare B Mo Ko

BISM High-intensity interval training in patients
J with lifestyle-induced cardiometabolic
disease: a systematic review and
meta-analysis
Kassia S Weston, Uik Wisloff and Jeff S Coombes

BrJ Sports Med 2014 48: 1227-1234

Box 2 Suggested contraindications to high-intensity

interval training (HIIT)

» Unstable angina pectoris
. R ) L. » Uncompensated heart failure
[...] “inappropriate for sedentary individuals » Recent myocardial infarction (<4 weeks)
because engaging in such training requires > Recent coronary artery bypass graft or perautaneous
N . . ? coronary intervention (<12 months)
high levels of motivation and confidence. » Heart disease that limits exercise (valvular, congenital,
FSE H ischaemic and hypertrophic cardiomyopathy)
Spnn_t interval programmes of exercise are also n Cotlbe Vet it o bt bRk
relatively complex and involve a high degree » Severe chronic obstructive pulmonary, cerebrovascular

of self-regulation, which may also be a barrier
to continuation in those who are uninitiated.

disease or uncontrolled peripheral vascular disease

» Uncontrolled diabetes mellitus

» Hypertensive patients with blood pressure >180/110 (or
uncontrolled)

» Severe neuropathy
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Functional circuit HIIT in overweight females
9 week functional strength & endurance training
(n=19 female; BMI: 28 + 3 kg/m?)
+  Oxygen Uptake 1
» Functional Strength 1
ORIGINAL RESEARCH ARTICLE ‘ BOdy mass i
Frons. Prysol. | doi 10 3369/iphys 201700172 » Body Fat percentage |
Functional high-intensity circuit training : éspects of Quality of Life 1
improves body composition, peak oxygen © Pant
uptake, strength and alters certain dimensions
of quality of life in overweight women
[E sity Spertich”. | Birgit Wallmann-Spes [ christoph Zinner', Valerie von Staufenberg’, ||
Los! ' and H:
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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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female, 25 yrs, 160 cm, 62 kg
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Frequent questions from coaches & athletes

"High-intensity interval training"
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How does HIIT compare to other forms of
training for athletic performance?
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Youth, beginner, well-trained, world class
Running, cycling, triathlon, swimming, soccer
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Summary
HIT # HIT # HIT HIIT | .
z _ Variation of intensity, ver)./ popular - but
u - volume, frequency allows a) effective / necessary?
mw' 4 1 many protocols depending b) liked?
wie  1a memnwm am m O (€ SPOTS c) tolerated?
‘Work:Rest ontious™ Tt R fA 1248 1w
- el ol oy B s Ao
o . I I « Many roads lead to
=y »Mechanism-Overlay“ 1 E y
= Lol lall il Rome...
o0 L FAEL u
LU FUN
31/25 NSCA Global Conference 2023: HIT Billy Sperlich

31

@BillySperlich



#globalcon23 | NSCA Global
Conference 2023 | Munich

25/26.03.2023

Thank you & spread the news!

billy.sperlich@uni-wuerzburg.de

¥ /billysperlich

-‘%/INTEX I Winzeine | @CoNIS:scENce

Y iF

S

"3 EXERCISE SCIENCE & TRAINING

Julius-Maximilians-University Wiirzburg

v’ 2years
v' Tuition-free
v" English-spoken

Link in Bio: @ Isportsandscience

/{ MASTER..
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