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Short vs. long intervals: Programming

— acute responses

Short vs. long intervals: Training
— -training adaptations Structure
Training time > 90% VO, can
be a good criteria to judge the
increase in VO,,,, was effectiveness of the training
Posmvely related to training program to improve aerobic
intensity in the range of 50— fitness
100% VO,

(Wenger & Bell 1986)

A review of 59 training
studies concluded that the

(Thevenet et al. 2007, EJAP, 99:133-142; Midgley et al. 2006, Sports
Med, 36: 117-132; Turnes et al. 2016, EJAP, 116:161-9; Buchheit &
Laursen 2013, Sports Med, 43:313-328).

. Q.
. [ 7= .
Several reviews have suported | € s P
-
. 7z
the superior efficacy of g4 .
£ o«
- :
training at or near VO,_ i
(Bacon et al. 2013, PLoS One, 8: ¢73182, Maclnnis & Gibala é‘ 2
2017, ] Physiol, 595:2915-2930; Milanovic et al. Sports Med. a 1
2015,45:1469-81; Laursen & Jenkins 2002, Sports Med, 32:53-73;
Midgley & Mc Naughton 2006, JSMPE, 46:1-14; Midgley ct al. ol
2006, Sports Med, 36:117-132; Turnes et al. 2016, EJAP, 116:161- 50-70 7090 90-100 >100
9; Buchheit & Laursen 2013; Billat 2001, Sports Med;31:13-31; Intansity (% VOzmas)

(Wenger & Bell 1986, Sports Med, 3:346-56) |

Training time > 90% VO, can be a good
criteria to judge the effectiveness of the
training program to improve aerobic fitness

bent.ronnestad@inn.no




Intro %

Short vs. long intervals:

— acute responses

Different 1nterva1 formats

(Buchheit &

bent.ronnestad@inn.no
< Sports Med, 4.

Intro L%

Short vs. long intervals:
— acute responses

Programming

—

Short vs. long intervals:
_training adaptations

Are there acute differences
between multiple short
intervals and long i mtervals

in time >90, Vo,

bent.ronnestad@inn.no

l 5
Multlple short 1ntervals VS.
long intervals

All-out;
~same work

13x30/15s VS ®
interval duration

LUACOCCREEL (ORCCRACRCEED CATRRARRAA

Tid i okten (minutter)

(Almauist et al. 2020)

27+7 years, 18045 cm,

75+3 kg,

VOZmax 73+7ml/kg/min
Wiy 46126 W

All-out;
~same work
interval duration

Tid i okten (minutter)

(Almauist et al. 2020)

—

Rate of perceived exertion (6-20) & Blood

Short vs. long intervals:
— acute responses

Multiple short 1ntervals Vvs.
long intervals

e

4x5 min mean power
=367 +/-23 W

30/15 mean power=
415 +/- 2T W

Same effort

=
o

lactate concentration (mmol/L)

o~ w o

3x13x30/15
estal

(Almgquist et al. 2020)

Time above 90% of VO, (sec)

vs. long intervals:
o adaptations

Mult1p1e shortmervals VS.
long intervals

bent.ronnestad@inn.no .
(Almauist et al.




Short vs. long intervals:
Into Lo > acute responses

nduces multiple short intervals
larger time>9(, VO,
than long intervy)g when mrﬁaxean
POWer output is similay during
the work intervy)s>

bent.ronnestad@inn.no

Short vs. long intervals:
g ~training adaptations
Induces multiple short intervals
larger dme 290% VO30, than long incervals
Nhen mean power outpur s similar dun'_n{’; the
vork intervals? \\
100% 40-min all-out
N:19 (9:11,6\:8) o min all-out
Age:20.6£3.9 yrs
Body mass:66.917.2 kg
VO,,.:70.4£10.4 mL/min/kg )
W,,.:390£68 W, 5.9+1.0 W/kg | ox8min

Power ., :269150 W, 4 W/kg

(miny

100% 40 min all-out

6x8min

o -training adaptations
I.uduces multiple short intervals
latger time 290% VO, than long intervals
\hen mean power output is similar during the
Fork intervals?

4104 mL/min/kg
9068 W, 5.9+£1.0 W/kg
Powery s, 126950 W, 4 W/kg

1000

3
(=]
>
Ed
)
@
A

@
E
=

\ 14.7 min

8
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(Rannectad ot al nnnuhliched dara)

Short vs. long intervals: S vs. long intervals:
e re o s -training adaptations
I.uduces multiple short intervals
latger time 290% VO, than long intervals
N hen mean power output is similar during the
gork intervals?

Multiple short intervals can give longer
time above 90%VO,, .. than long intervals,
even when similar mean power output

bent.ronnestad@inn.no

vs. long intervals:
-training adaptations

bent.ronnestad@inn.no

Short vs. long intervals:

—

— acute responses

Can we do something with
the Iong intervals to increase
the time >900, VO, . »

bent.ronnestad@inn.no




Short vs. long intervals:

Intro L%

— acute responses

I.f Wwe start long intervals
with a high intensity and 5
subsequent reduction,
would we then achieve ’a
longer time >9¢¢, vVo,..»

bent.ronnestad@inn.no

Short vs. long intervals:

Intro %

Short vs. long intervals:

—

-training adaptations

6x5 min intervals; start
high, go lower vs. steady

Similar mean exercise
110% intensity (9% inclination,

— acute responses

11.3 + 0.8 km'h).
100% 4[ ——Exp KON
o 90% ¢ i
<
= 0%
70%
183+ 6
60% s
0 1 2 3 4 5 GoE]

T

198+ 8

Tid (min)

beat/min
kn/h

ko

126 +09

bent.ronnestad@inn.no
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Short vs. long intervals:
— acute responses

Short vs. long intervals:
-training adaptations

6x5 min intervals; start
high, go lower vs. steady

DEC TRAD
Peak VO, (%V0,,.)  982%* VS,  953%

3 ©
-3 @

Highest measured VO, (% VOzy,.)
-3
&

bent.ronnestad@inn.no
(Ronnestad et al., 2019)

Short vs. long intervals:
_training adaptations

6x5 min intervals; start
high, go lower vs. steady -

DEC TRAD
Peak VO, (%V0y,,)  982%* VS 953%
Mean VO, (%V0y,)  BT6%* VS, 86,1%

Mean VO, (% VOypu)

bent.ronnestad@inn.no
(Ronnestad et al., 2019)

Short vs. long intervals:
— acute responses

6x5 min intervals; start
high, go lower vs. steady

i

Q

=

£

g

2

£ A Peak VO, (%VO0,,.)  982%*  VS.  953%
S 70 S’p Mean VO, (%VO0,,,)  87,6%*  VS.  861%
H g

g

g - ®-DEC

g 60 -D-TRAD

&

o
S oF

00.5 0510 1015 15-2.0 2.0-2.5 2.5-3.0 3.03.5 3.5.4.0 4.0-45 4550
Time (min)

bent.ronnestad@inn.no
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Short vs. long intervals:

—

Short vs. long intervals:
-training adaptations

— acute res

6x5 min intervals; start =
high, go lower vs. steady !

Similar mean exercise
110% intensity (9% inclination,

11.3 + 0.8 km'h).
100% 1 ﬁ ——EXP KON
o 90% L
< Peak VO, (4V0,)  98,2%*
=3 80% Mean VO, (%VO,,.)  87,6%%
Peak RPE (6-20) 17,5%
Mean RPE (6-20) 16,1%
70%
60%

0 1 2 3 4
Tid (min)

bent.ronnestad@inn.no

(Ronnestad et al., 2019)
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Short vs. long intervals:

— acute responses

6x5 min intervals; start
high, go lower vs. steady ¢

Peak VO, (%V0y,,)  982%* VS 953%
Mean VO, (%V0y.)  8T.6%* VS, 86,1%
Peak RPE (6-20) s VS, 181
Mean RPE (6-20) 161% VS, 165
Time290%V0,,,,, () 717+ 245 5v5.650 £ 343 5

Time above 30% VO, (sec)

bent.ronnestad@inn.no
(Ronnestad et al., 2019)

Short vs. long intervals: Short vs. long intervals:

Intro % [ . .

— acute responses

Can we increase the time

290% VO,,.. significantly
by some modifications?

#

gy

/
J

70 S’I
- ®-DEC

60 -0O-TRAD

Oxygen consumpt

o F

005 0510 1.0-15 1520 2.0-2.5 25-3.0 3.035 3540 4.0-45 4550

Time (min)

bent.ronnestad@inn.no
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Short vs. long intervals:

=

Short vs. long intervals:

— acute responses -training adaptations

5x5 min intervals; start high,
go lower vs. steady

10 Elite XC skiers; age 24.9 + 3.3 years, height 186
+4 cm, body mass 81.1 £ 5.0 kg, VO2peak in double
poling: 69.6 3.5 mL * min! - kg'!)

1009
b

Work load

0 sec
20%ALT & MAS

bent.ronnestad@inn.no
= (Ronnestad et al., 2021)

Short vs. long interval:

=

Short vs. long intervals:

— acute responses -training adaptations

5x5 min intervals; start high,
go lower vs. steady

10 Elite XC skiers; age 24.9 + 3.3 years, height 186
+4 cm, body mass 81.1 £ 5.0 kg, VO2peak in double
poling: 69.6+3.5mL * min’! - kg!)

1009
bt

Similar mean

velocity

Work load

1 ec
20%ALT & MAS

bent.ronnestad@inn.no
& (Ronnestad et al., 2021

Short vs. long intervals:
— acute responses (ong inf

5x5 min intervals; start high,
go lower vs. steady

Oxygen consumption (% Vo, peak)

BOS 0510 1515 1520 2025 1810 3005 JS4D 4045 4850
Time (min)

bent.ronnestad@inn.no

hort vs. long intervals:
-training adaptations

5x5 min intervals; start high,
go lower vs. steady

i
-4
s
$
£
%
k]
E
£
H
]
2
E
g
&

BOS 0510 1515 1520 2025 1830 3005 JS4D 4045 4888
Time (min)

bent.ronnestad@inn.no
@ (Ronnestad ct a



Short vs. long intervals:
— acute responses

5x5 min intervals; start high,

go lower vs. steady
Time 290% VO,

pe0.033*

§

]
"

Time (sec) over 90 % of VO,,.,,
1 2
’
'
'

¥

bent.ronnestad@inn.no

(Ronnestad et al., 2021)
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Short vs. long intervals:

—

Short vs. long intervals:

—

— acute responses

5x5 min intervals; start high,

go lower vs. steady
Time 290% VO,

pe0.033*

§

ency towards lowe!

‘end: X
exertion

rate of perceived
1n DEC vs. TRAD
(15.8%£1.5vs. 16.3£1)

Time (sec) over 90 % of VO,,.,,
1 2
’
'
'

¥

bent.ronnestad@inn.no

(Ronnestad etal., 2021)
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Short vs. long intervals:
— acute responses

o Short vs. long intervals:
incervalsium)
If We start long intervals
with a high intensity with 5
subsequent reduction, would
We'then achieve 2 longer
time =90, VO, . »

Yes, start high go lower seems
to be a good supplement to the
traditional approach, especially
if we take into consideration
the individual LT

bent.ronnestad@inn.no

Short vs. long intervals:

-training adaptations

E

]

bent.ronnestad@inn.no

Short vs. long intervals:
— acute responses

Wo}lld multiple smal] peaks
within a work intetval induce
longer time >909, VO
than traditional, steadz;m x
workload in the intervalg?

-®-DEC
-0-TRAD

Oxygen consumption (% VO,.,.)

oF
005 0510 10-15 152.0 20-25 2.5-3.0 30-35 35-4.0 4.0-45 4.5-5.0
Time (min)

bent.ronnestad@inn.no

Tntro Bhort vs. long intervals:

— acute responses

Vould multiple small peaks within
2 work interval induce longer time >90% v

than traditional, steady workload in d::“ _
intervals?

10 Elite XC skiers; age 24.9 + 3.3 years, height 186
+4 cm, body mass 81.1 £ 5.0 kg, VO2peak in double
poling: 69.6 +3.5 mL * min! * kg'!)

100%MAS

20%ALT

Arbeidsbelastning (W)

bent.ronnestad@inn.no
= (Ronnestad et al., 2021)



Short vs. long intervals:

Intro L%

Short vs. long intervals: a Short vs. long intervals:

Intro [25% [

— acute responses i — acute responses
Vould multiple small peaks within, 9 Vould multiple small peaks withi
a work interval induce longer time =90, VO. a work interval induce longer time =90, Vo,
than traditional, steady workload in the. . than traditional, steady workload in the.
intervals? J intervals?

-
o
S
=1

10 Elite XC skiers; age 24.9 + 3.3 years, height 186
+4 cm, body mass 81.1 £ 5.0 kg, VO2peak in double
poling: 69.6 +3.5mL * min’!' * kg!)

g

15.0 min

g

100%MAS 100%MAS

g

Time 290% VO, (s)
=
8

5x5 min intervals with
similar mean velocity

g

60 sek 60 sek

20%ALT & MAS 20%ALT & MAS  20%AL

Arbeidsbelastning (W)

Variable

bent.ronnestad@inn.no bent.ronnestad@inn.no
@ (Ronnestad ct al,, 2021) @ (Ronnestad

Short vs. long interva v i Short vs. long intervals: Training

-training adaptation S s i _training adaptations

Would multiple small peaks withiy

a work interval induce longer time 2909, v
2mas.

B tradid?;al, s;leﬂ;dy e VO: ) ) Wo‘uld multiple sma]] peaks
crvals? & “?th‘m a work interval induce
h e B opger e 290% v
W =0-4-% ", ) than traditional, steadz;la :
OTRAD 4 ‘ workload in the interva.ls?

BVAR

Yes! Then maybe another
good supplement to the
traditional approach?

Oxygen consumption (% VOy,,..)

OXYGEN CONSUMPTION (% VOjpeax)

02:0-00:0

R & 2
TIME (MIN:SEC)

bent.ronnestad@inn.no bent.ronnestad@inn.no

(Ronnestad et al., 202

hort vs. long intervals:
-training adaptations

Short vs. long intervals:

—

— acute responses

- .Are there differences between
“stact high go lower” vs, multiple small peaks
Yithin a work i{nerval vs. steady power intervals in
time >90% VO, ..?

Multiple short intervals can give longer time
above 90%VO,, .. than long intervals, even when

5X5min e # #° 3 o

10 Elite

imi XC skiers; age 24.9 + 3.3 years, height 186 (VAR) & b yo-
giiladmeaninoneiloninyy 4 cm, body mass 81.1 % 5.0 kg, VOzpesk in double i _lim | e
Multiple small peaks within a work interval can poling: 69.6:+3.5 mL - min - kg*)
induce longer time >90% VO, than traditional, IR ERRRARABRMA
steady workload in the intervals i Similar - »

effects?

Start high go lower seems to induce longer time
>90% VO, than steady workload, especially if

we take into consideration the individual LT
Are there differences between

TTTTTTTT

i‘start high go lower”

: vs. multiple
Yichin a work interval b

Vs. steady power intervals in
time >90% vO, >

bent.ronnestad@inn.no

bent.ronnestad@inn.no
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Short vs. long intervals: ing Short vs. long intervals:

—

Intro L .
— acute responses _training adaptations

Are there differences between
vs. multiple small peaks

Vs. steady power intervals i
I s in
time 290% VO,,..?

“start high go lower”
ithin a work interval

The following alternative to traditional

long intervals seems to acutely give

longer time 290% of VO, ..

1. Multiple short intervals

4 146min 2. Start high and go lower in intensity
within a long work interval

3. Multiple small peaks within a long

13.2 min work interval

But will j¢ lead to
Supetior training
adaptationsp?

bent.ronnestad@inn.no

bent.ronnestad@inn.no

(Ronnestad et al. 2021)
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Short vs. long intervals: ing Short vs. long intervals: Programming Short vs. long intervals:
— acute responses i vl Y _training adaptations S ong intervals A i

Multiple short intervals ; Multiple short intervals vs. long intervals
vs. long intervals i -10 weeks training intervention

Well-trained cyclists
(VOO0 ~65ml/kg /min)
2 HIT sessions/week
for 10 wks

T

(mL min')

Maximal oxygen uptake

Tid i okten (minutter)

" - bent.ronnestad@inn.no ) .
(Ronnestad et al. 2015, SJMSS, 25:143-151) (Ronnestad et al. 2015, SJMSS, 25:143-151)

Short vs. long intervals: Programming Short vs. long intervals: Traini Short vs. long intervals: Programmin, S|
_ acute responses long intervall [ “training adaptations S J L 2 S long intervals

Multiple short intervals vs. long intervals Multiple short intervals vs. long intervals
-10 weeks training intervention -10 weeks training intervention

&
8

5-min all-out

w
@
o

8
a
g

g

g

Power output (W)
NN
8 8

&
=]

N
&
o
Power output (W)

bent.ronnestad@inn.no bent.ronnestad@inn.no
= (Ronnestad ct al. 2 @ (Ronnestad et al. 2015, S]MSS, 25:143-151)




Short vs. long intervals:

Short vs. long intervals:
. N Intro % g
— acute responses o rals 2 — acute responses

Multiple short intervals vs. long intervals
-10 weeks training intervention

Multiple short intervals induces a
longer time 290% of VO,,,,, than
5 min interval

&

w
@
o]

But will it Jead 1o
superior trammg
‘adaptations?

g

Power output (W)
N
wv
o

g

bent.ronnestad@inn.no

bent.ronnestad@inn.no
(Ronnestad ct al. 2015, S|M: -

s. long intervals:
— acute responses

Multiple short intervals vs. long intervals
-even better cyclists

3 HIT sessions per week for 3 weeks with
5 days after last HIT before post-test
| s | 4xsmin ]
Age (years) 2414 2515
Height (cm) 18413 182+4
Body mass (kg) 75.243.6 74.5%5.1
VO,,.., (mL-kgimin?) 7343 TA+4
W, (W) 46026 46839
20 min all-out power (W) 343131 348132

bent.ronnestad@inn.no
(Ronnestad et al., 2020)

bent.ronnestad@inn.no (Ronnestad et al., 2020)

bent.ronnestad@inn.no
bent.ronnestad@inn.no (Ronnestad et al., 2020)

(Ronnestad et al., 2020)



Short vs. long intervals: Programming S — Short vs. long intervall

— R Intro L%
— acute responses long mtervnls S — acute responses

Multiple short intervals induces a Ionger
time 290% of VO,,,.., than 5 min intervals

But will it Je,
ad to
supetior ‘Ia-lﬂlng >s =7 5 HIT sessions in a week (6 x 5 min) in 6 days

VS.
adaptan0ns>> 5 HIT sessions in a week (5 series 4 12 x 30 sec Each work intervall should
work period with 15 sec recovery) have a rate of perceived
exertion between 17 and 19
Both groups tested on the 6™ day after last HIT session. on Borg 6-20 RPE scale
Standardized and similar training in between

But is this true for a short
HIT microcyclus?

bent.ronnestad@inn.no bent.ronnestad@inn.no . .
(Ronnestad et al., 2021)

Short vs. long intervals:
— acute responses

=
E
=
E
ﬂ
z
o
g
2
:
2
3
=
g
]
b=3

Maximal aerobic power output (W)

30/15 block 4x5min block o

30/15 block 4x5min block

bent.ronnestad@inn.no ; bent.ronnestad@inn.no
(Ronnestad et al., 2021) =

(Ronnestad et al., 2021)

Multiple short intervals induces a longer
time 290% of VO,,,,,, than 5 min intervals

But will it lead to
Supetior training
adaptationsp?

But is this true for a short

Power output @4mmol/L |

HIT microcyclus?

30/15 block 4x5min block

bent.ronnestad@inn.no @i
= (Ronnestad et al., 202 bent.ronnestad@inn.no




Programming

—

Short vs. long intervals:

—

Intro
— acute responses

Multiple short intervals can give longer
time above 90%VO,,,,, than long intervals,
even when similar mean power output

Multiple small peaks within a work interval
can induce longer time >90% VO,,,,, than
traditional, steady workload in the intervals

Start high go lower seems can induce longer|
time >90% VO,,,,, than steady workload,
especially if we take into consideration the
individual LT

q
J

bent.ronnestad@inn.no
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Short vs. long intervals: Programming

Intro L% >

— acute responses

Practical application of
a 30/15 session

Short vs. long intervals:
— acute responses

Practical application of
a 30/15 session

6.  No exertion at al
7.  Extreme light

8.

9.  Very light
10.

11. Light

12.

13. Somewhat hard
14.

15. Hard (Heavy)
16.

17.  Very hard
18.

19. Extremely hard
Maximal exertion

63

Short vs. long interval: Programming

=

— acute responses Ong intervals

- Ekstremt lett

- Svaert lett

- Litt anstrengende

. - Anstrengende

- Sveert anstrengende

- Ekstremt anstrengende
- Maksimalt anstrengende

bent.ronnestad@inn.no

Short vs. long intervals: Programming

—

— acute responses

Multiple short intervals can give longer
time above 90%VO,,,,, than long intervals,
even when similar mean power output

Multiple small peaks within a work interval
can induce longer time >90% VO,,,,, than
traditional, steady workload in the intervals

Start high go lower seems can induce longer|
time >90% VO,,,,, than steady workload,
especially if we take into consideration the
individual LT

q
J

bent.ronnestad@inn.no

65

Short vs. long intervals: Programming

—

ong intervals

It's important to
monitoring
individual responses
to the training and
find the right way at
the right time for
each individual

athlete bent.ronnestad@inn.no




Short vs. long intervals

Intro L%

— acute responses

bent.ronnestad@inn.no

Int Short vs. long intervals:
ntro L5
— acute responses

Weekly organizétion of HIT sessions

_training adaptations

In general, it can be argued that the traditional way
of implementing HIT is to regularly perform =2
HIT sessions per week interspersed with low and
moderate intensity endurance training

(e.g- Sandbakk et al. 2016, MSSE, 48, 1091-100; Sandbakk & Holmberg 2017, IJSPP, doi:
10.1123/ijspp.2016-0749; Seiler 2010, IJSPP, —291; Tonnessen et al. 2014, PLoS ONE 9: ¢101796)

bent.ronnestad@inn.no

s. long intervals: Programming Short vs. long intervals:
y ong intervals -training adaptations

Weekly organization of HIT sessions

In general, it can be argued that the traditional way of implementing HIT
is to regularly perform =2 HIT sessions per week interspersed with low
and moderate intensity endurance training

— acute responses

(e.g Sandbakk et al. 2016, MSSE, 48, 1091-100; Sandbakk & Holmberg 2017, [JSPP, doi: 10.1123/ijspp.2016-0749;
Seiler 2010, IJSPP, 5,276-291; Tonnessen et al. 2014, PLoS ONE 9: ¢101796)

An alternative is a high concentration of specialized
workloads during a short period

(Issurin 2016, Sports Med, 46:329-38)

bent ronnestad@inn.no

Short vs. long intervals: Programming

=

Short vs. long intervals:

=

— acute responses ong intervals! -training adaptations

A HIT microcyclus of 7-17 days increases
performance related variables in semi-professional
soccer players, male cyclists, professional tennis

players, junior triathletes, elite junior alpine skiers

P, 109:1077-1086; Clark et al. 2014, PLoS ONE 9(12): ¢115308; Fernandez-Fernandez et al. 2015,
, 1392-1395; Storen etal. 2012, 26, 2705-2711; Wahl et al. 2014, JSSM,

bent.ronnestad@inn.no

Short vs. long intervals:

—

— acute responses

A HIT microcyclus of 7-17 days increases
performance related variables in semi-professional
soccer players, male cyclists, professional tennis

How is the adaptations if total HIT stimulus is similar and only
the otganization of HIT sessions into microcycluses is the
difference?

Interesting and useful knowledge

....Likely due to a larger HIT dose than the control
group or difficult to interpret due to lack of a control
group?

bent.ronnestad@inn.no

Short vs. long intervals:

—

— acute responses

HIT micocycluses with

mantaining focus

ed Sci Sports 2012
11/sms. 12016

Scand J M
doi: 10,11

Effects of 12 weeks of block periodization on performance and
performance indices in well-trained cyclists

12



Short vs. long intervals: ini Short vs. long intervals:

— acute responses i als —

Week Blocking Traditional
g 5 5

1 HIT
sessions:
6x5 min
all-out
or

5x6 min

DO DO DO DO DO DO b

}

Maximal oxygen
consumption (mLU/kg min)

Programming Short vs. long intervals:

—

_training adaptations

all-out

SI (O I Gl (]

*Greater than at pre-interventic

(Ronnestad et al. 2012)

than TRAD in relative chan

.01).

(Ronnestad et al. 2012)

Short vs. long intervals:

=

— acute responses

Mean power output during

%

1
\
)':.\"
N
AR
-

. e

A

5
=

b =3

o 5

4 g

’,« E]

T o
e .- 5
-

- 3
o
=
©
=

40-min all-out test

Pre

Greater than at pre-i n (p<0.01).£Tendency towards larger improvement than TRAD (p=0.07), *Greater than at pre-intervention (5<(0.05).

DD (Ronnestad et al. 2012)

bent ronnestad@inn.no

(Ronnestad et al. 2012)

Short vs. long intervals: inii Intro Short vs. long intervals:
— Y )
— acute responses 14 vals d

S-week block periodization increases aerobic power in elite
cross-country skiers

R o ', 3. Wamsen’, N THYE, T. A. Bakhen', 0. Sundhubh

Maximal aerobic power (W-kg?)

Programmin

bent.ronnestad@inn.no

(Ronnestad et al. 2015)
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Power@4 mmol-L* [la] (W-kg?)

bent.ronnestad@inn.no (Ronnestad et al. 2015)

Short vs. long intervals:

—

— acute responses

How is the adaptations if total HIT stimulus is similar and only
the organization of HIT sessions into microcycluses is the

HIT microcycluses can induce larger
adaptations than more traditional
organization despite similar total volum
and intensity. The efficacy is supported
by a meta-analysis.....

bent.ronnestad@inn.no

Short vs. long intervals:

=

Programming long intervals:

— acute responses ong intervals -training adaptations

Meta-analysis; HIT microcyclus focus vs.
TRAD on VO, .

Author(s), Year e sl ] Pre SD  Post

Relative

Teght SMDIESS C1)

Breil et 2010 s 16.30% 044 0.1, 098]
Clark et al 2014 s 17.58% 0.20:0.23, 0.81)
Ronnestad et al 2012 — 837% 103[0.13, 1.93]
Ronnestad et al 2014 e ai6% 180[022,338)
Ronnestad et al 2018 556 55 575 45 E 575 713 ™ 28.96% 0.32[0.04,0.60]

Rannestad et al 2016 b 25,64% 0.18 [-0.16, 0.52]

Favours Tradltional Favours Block
eterogenity test: I = 48.6%: ©* = 0.06)

100.00% 040[0.02, 0.78]

Small favourable effect of
BP compared to TRAD

Standardized mean difference

bent.ronnestad@inn.no (Molmen et al. 2019)

Short vs. long intervals: Programming Short vs. long intervals:

— onscs Lo inc vnls _training adaptations
Meta-analysis; HIT microcyclus focus

vs. TRAD on W

— acute respo;

Tradtional
Relatve
Author(s), Year N Pe SO Pst SO 0 Pe SO Post Relave o ss% i
Brel otal 2010 oW e % 75 s % 63 e 5 e 178% 012(026,051)
Clarketal 2014 o a% 24 375 25 9 s 3% 3w ;7 e 1201% 085[035, 1.36]
Romestadetal2012 10 4087 2767 4175 29 O 4138 361 4162 404 it 1873% 0261012,063)
Romestadetal2014 8 4094 207 444 38 7 425 3 403 26 e 60m% 0361041, 1.14)
Romestadetal20t8 8 %6 83 I3 3 7 %5 284 %5 3 e 2167% 006(027,030]
Romestadetal2016 10 348 799 366 786 O 609 509 319 559 fe 2867% 029001,060)
Favours Tradionsl Favours Biook
feterogenity test: 2 = 34.0%; = 0.02)
100.00% 0.28[0.01, 0.54]|
Small favourable effect of
BP compared to TRAD 05 05 15
T —
[r— .

82

The following al ive to traditional long intervals seems to
acutely give longer time 290% of VO,
i Multiple short intervals

2. Start high and go lower in intensity within a long work
interval

Multiple small peaks within a long work interval

Indications that isoeffort multiple s

work:relief ratio can give larger time
higher exercise intensity) and superiot
longer intetva

BP caninduce larger adaptations than
Larger uncertainty about the long-tern
and cross-over studies indicate larger
TRAD periodization (Rennestad et al.
Solli et al. 2019, Garcia-Pallarés et al. 2/
2018) . . [

83

Programmin
ong intervals

s. long intervals:
-training adaptations

sdonal long intervals seems to
VO,

ntensity within a long work

a long work interval

ple short intervals with a 2:1
time above 90% VO,,... (and
serior adaptations compared to
tervals

It's important to

monitoring \an TRAD in the short term.

individual responses 2rm effects, but single-case and
.. - similar effects as TRAD

to the training and 8, Steren et al. 2012, Solli et al.

find the rlght way at Aanchado et al. 2018)

the right time for

each individual

athlete

84
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Short vs. long intervals:

—

— acute responses

Thanks for the
attention!

bent.ronnestad@inn.no
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