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performance enhancement in rowing: a NMA
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screening
1 Clarivate jo . ‘
PUbl‘med Web oi Science” S ID'SCVS AP’l EaveNET
3 records indentified via databases (n = 1 725) Search level  Search terms with Boolean operators
S
= —> 619 duplicat luded .
u‘% Hpicates exdude Search #1 “rowing” OR “rower” OR “row*“ OR “oarsmen”
< A 4
“59 title/abstract screening (n = 1 106) Search #2 #1 AND (“VO2peak" OR "VO2max" OR "maximal oxygen
E uptake" OR "maximal oxygen consumption” OR "aerobic
§ > 987 articles excluded capacity" OR "threshold" OR "time trial" OR "time to
exhaustion" OR "one repetition maximum" OR "1RM" OR
4 "1 repetition maximum" OR "MVC" OR "maximal voluntary
full text screening (n = 119) contraction" OR "rowing performance®)
other sources (N =11) =—)
=P 59 articles excluded:
duplicate (n = 18)
wrong outcome (n =7)
no adequate control (n = 7) Search #3 #2 NOT (“patient” OR “patients”)
wrong population (n = 10)
wrong publication type (n =9)
missing data (8)
v
Q articles included (n = 71)
S
]
=

chronic effects
(n=41)

acute effects
(n=30)

| (He/d et a/., 2023)



chronic effects - exercise

12=0.1% (95Cl: 0.0 to 48.0%)
Quotal = 19.0 (p = 0.46)

Quithin designs = 13.8 (p = 0.40)

Qpetween designs = 5.3 (p=0.51)

low intensity training

no resistance training

non failure resistance training
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chronic effects
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blood flow restriction training

altitude training
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strength endurance training
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chronic effects - exercise

blood flow restriction training
high intensity training
respiratory training
plyometrictraining

sprint interval training

non failure resistance training
threshold training

resistance training only
resistance rowing

low intensity training

usual training

strength endurance training
no resistance training
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chronic effects - exercise

Treatment

no resistance training (n = 3)
strength endurance training (n = 3)
usual training

resistance rowing (n=1)

resistance training only(n=1)

low intensity training (n = 3)
threshold training (n = 4)

non failure resistance training (n = 2)
sprint interval training (n = 4)
plyometric training (n = 2)

respiratory training (n = 4)

high intensity training (n = 8)

blood flow restriction training (r? =1) :

usual training vs. treatment SMD

chronic effects

95%-ClI

-0.12 [-0.64; 0.41]
-0.08 [-0.56; 0.41]
0.00

0.04 [-1.09; 1.18]
0.06 [-1.39; 1.51]
0.06 [-0.85; 0.96]
0.13 [-0.60; 0.86]
0.14 [-0.39; 0.68]
0.25 [-0.30; 0.80]
0.30 [-0.33; 0.93]
0.37 [-0.06; 0.79]
0.37 [-0.17; 0.90]
1.26 [0.48; 2.03]

3 2 4

| (He/d et al., 2023)



high intensity training
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International Journal of Sports Physiology and Performance, 2016, 11, 697-700 . @
retp:idx dol. o 10. 11234 jspp 2015-0316 Human Kinetics
© 2016 Human Kinetics, Inc. BRIEF REPORT

Using Bar Velocity to Predict Maximum Dynamic
Strength in the Half-Squat Exercise

Irineu Loturco, Lucas A. Pereira, Cesar C. Cal Abad, Saulo Gil, Katia Kitamura,
Ronaldo Kobal, and Fabio Y. Nakamura
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Bar-mean propulsive velocity (ms')

1RM estimation

15



Journal of

Sports Science & Medicine

Home Editorial Board | Submission | Statistics
J Sports Sci Med. 2010 Sep; 9(3): 459-463. PMCID: PMC3761713
Published online 2010 Sep 1. PMID: 24149641

Validity of a Commercial Linear Encoder to Estimate Bench Press 1 RM from the
Force-Velocity Relationship

Laurent Bosquet,1’2'3°’°j Jeremy Porta-Benache,1’f and Jérdme Blaisz'j
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Condltlomng]oumal
- Velocity-Based Training: From Theory to Application
Outline Weakley, Jonathon PhD'% Mann, Bryan PhD?; Banyard, Harry PhD* McLaren, Shaun PhD?5; Scott, Tannath PhD; Garcia-
Ramos, Amador PhD"#
= Author Information©)
Images
Strength and Conditioning Journal: April 2021 - Volume 43 - Issue 2 - p 31-49
doi: 10.1519/SSC.0000000000000560
Exercise Study
Bench press Gonzélez-Badillo and Sanchez-Medina® (32)
Sanchez-Medina? et al. (75)
Garcia-Ramos? et al. (27)
Helms et al. (38)
Sample 1RM MV (mean = SD) V1RM
P
120 young healthy males 0.16 = 0.04 m/s 0.17 m/s
75 athletes 0.17 = 0.04 m/s
30 healthy males 0.17 = 0.03 m/s
15 powerlifters 0.10 = 0.04 m/s
| Squat | Conceicao? et al. (13)
Sanchez-Medina and® Gonzalez-Badillo
(74)
Banyard et al. (6)
Helms et al. (38)
| e |
15 male athletes 0.32 = 0.04 m/s 0.30 m/s
80 strength-trained males 0.32 £ 0.03 m/s
17 strength-trained males 0.24 + 0.06 m/s
15 powerlifters 0.23 = 0.05 m/s

1RM estimation
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exercise specific

but resistant to training
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FIGURE 7.22 Examples of load-velocity curves for four exercises showing how extension of the regression line to
100% 1RM values can provide an estimate of 1RM strength. Note also how some exercises have a different load-veloc-
ity relationship (e.g., power clean).

Adapted by permission from B. Mann, Developing Explosive Athletes: Use of Velocity Based Training in Training Athletes, 3rd ed. (Muskegon, MI:
Ultimate Athlete Concepts, 2016), 48.
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> Front Physiol. 2022 Aug 10;13:926972.
doi: 10.3389/fphys.2022.926972. eCollection 2022.

The effectiveness of traditional vs.
velocity-based strength training on
explosive and maximal strength
performance: A network meta-analysis

Steffen Held 7, Kevin Speer 7, Ludwig Rappelt 7,
Pamela Wicker 2, Lars Donath !

IDENTIFICATION

SCREENING

INCLUDED

w

with Full Text 55222

v v

3 Clarivate 7
Publ‘Med Web of Science” DISCUS

VBT — Network Meta-Analysis

APA PsycNET

records indentified via databases (n = 12 206)

2 632 duplicates excluded

title/abstract screening (n = 9574)

0 436 articles excluded:

Search Search terms with Boolean operators

level

Search “velocity based training” OR “velocity based”

#1 OR “vbt” OR “concentric velocity” OR “mean
concentric velocity” OR “movement velocity”
OR “barbell velocity” OR “velocity loss” OR
“power based training”

Search #2 AND (1 repetition maximum” OR “1RM”

#2 OR “one repetition maximum” OR “MVC” OR

wrong design, topic & population

“muscle strength” OR “muscular strength” OR

full text screening (n = 138)

“hypertrophy” OR “muscle hypertrophy” OR

“muscular hypertrophy” OR “muscle fibre” OR

= 125 articles excluded:
wrong design (n = 60)
wrong topic (n = 37)

wrong outcome (n = 22)

Y

wrong population (n = 5)

does fit into network (n = 1)

“muscle fiber” OR “muscle thickness” OR
“CSA” OR “cross-sectional area” OR “muscle
size” OR “girth” OR “torque” OR “rate of
torque development” OR “RTD” OR “rate of
force development” OR “RFD” OR “strength
development rate” OR “SDR” OR “jump” OR
“drop jump” OR “depth jump” OR “DJ” OR
“counter movement jump” OR “CMJ” OR

article included (n = 13)

“vertical jump”)




A strength network

7 = 0.0% (95CI: 0.0 to 60.2%)
Quora = 3.0 (p = 0.98)

Quuithin designs = 2.7 (p=0.95) :J ‘!"‘tLL GSS-S
D-h:!wt:n designs = 'D.3 [p = ﬂ" E?} T"mT :
HighVL vaT 0.26
o= @

LowvLl

VBT A Treatment TRT vs. intervention SMD 95%-Cl
VBT -0.20 [-0.64; 0.24)
TRT 0.00
RIR HighVL 0.46 [-0.20; 1.11]
lowl - 048 [0.16:1.12]
TRT -3 -2 -1 0 1 2 3

(Held et al., 2022)




Effects of

1RM: SQ, DL, BR, BP

8

VO, max

4 ® I

Minimization

J/

8 week concurrent training:

endurance (8-times /week) & strength (2-times /week)

repetition to failure

\_ [RF]

~ ~
&A A=l

VO, max 1RM: SQ, DL, BR, BP

vs. RF on performance surrogates in rowing?

randomized controlled trial: 21 sub-elite rowers

VO,max, Strength..,;, Age, Height, Weight,
Gender
o R
4 sets clean,
80% 1RM SQ, DL
2-3 min rest BR, BP
RF
— J
Daily Short Recovery and Stress Scale
- (Ndssi et al., 2017)

SE <0.01 m-s?
CV<1.8%

ICC>0.999
(Martinez-Cava et al., 2020)

(Held et al., 2021)



similar baseline
19.8+2.3 (p>0.468, n,? < 0.03, SMD < 0.34)

194+1.7

age [years]

Y1 184 x5

height [cm]

18010

0 75.8* 8.6

body mass [kg]

73.3+£8.9
64.4+7.3
VO, max [ml/kg/min]
65.5+9.7
mean 1RM [%] > 121.3+17.2

126.1 £ 19.9

N EE EEE AR R AR R R R R R AR AR R R R R R R R R R AR R R R R R R R R R R R AR R R R R R R N AR N E R E A AR AR AR EEEEEEEEEEEESSESSESEEEEEEEEEES Similar training data

17.8£5.0% 79.02.1% ThT 07+12% (p >0.461, n,? < 0.03, SMD < 0.34)
STRENGTH LiT HIT 3§=18%

12.0+2.2
12.0+2.2

volume [h/w]

STRENG : . !
17.5+6.9% 78.7+2.2% ThT o6+1.0%

(p < 0.001, ,2 = 0.75, SMD = 3.45)

22 429 £ 57
— 565 %20

Reps [a.u.]

(Held et al., 2021)



similar VO,max gains
(group x time rANOVA: p >0.51, n,? < 0.03)
(post-hoc: p > 0.53, SMD < 0.48)

o . . « +3.8175
AVO,max [%] = . ~ X . +3.318.2
0 5 10 15 20 25

(group x time rANOVA: p <0.031, n,? < 0.22)
(post-hoc: p > 0.010, SMD > 0.68)

- — = . « +18.0+11.3
Amean 1RM [%] : +8.0+2.9
0 10 20 30 40 50 60



lower stress & less need of recovery in V.10
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Reactive Strength Index
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> Int J Sports Med. 2022 Dec 2.

doi: 10.1055/a-1897-5694. Online ahead of print.

Jump and Sprint Performance Directly and
24 h After Velocity- vs. Failure-based

Training
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Steffen Held 1, Ludwig Rappelt 7, Jan-Philip Deutsch 7,

Lars Donath !
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> Med Sci Sports Exerc. 2011 Sep;43(9):1725-34.
doi: 10.1249/MSS.0b013e318213f880.

Velocity loss as an indicator of
neuromuscular fatigue during resistance
training

Luis Sdnchez-Medina 1, Juan José Gonzalez-Badillo

(Held et al., 2022)



conclusion

Improved Strength and Recovery After Velocity- OURNAL O
Based Training: A Randomized Controlled Trial Al E—

AND

in International Journal of Sports Physiology and Performance A S

Steffen Held, Anne Hecksteden, Tim Meyer, and Lars
Donath

DOI: https://doi.org/10.1123/ijspp.2020-0451
Keywords: stress; rowing; mean concentric velocity; endurance; power at V'O2max

In Print: Ahead of Print 2020 Pages: 1-9



Rowing-specific velocity based resistance training — BISp Service 2023

Donath & Held, DSHS KéIn

A
load [kg]
120 o
~
~
___1RM s o
_-----‘&80-95/, 1RM (TMGK, 2016)
80 AR .
Sa 0.8-0.9 m/s leg drive
& @r36-38 (Held et al., 2019)
’
40
\\
\\
\\\
~
\I\\
1 1 i 1 >
0.4 0.8 1.2 1.6

Effects of resistance training @0.8-0.9m/s vs. @80-95%1RM ?

adapted from Dunst et al., 2021



Effects of resistance training @0.8-0.9m/s vs. @80-95%1RM ?

Participants: 15-20 elite athletes

~10 w; KEB; Ludum

T1 T2
0.8-0.9 m/s
1IRM ¢
~10 w; KEB; Ludum VO,max
80-95% 1RM LT1/2 -
bt | BT

repeated measurement/individual response:
VBT-based 1RM & PPO prediction during warm up

35



results 2023 ?!
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restricted venous return & reduced aterial flow

inflated cuff

Techniques in

Urthopaedics

Translational and Surgical Techniques

Mechanisms of Blood Flow Restriction
The New Testament

Jessee, Matthew B. MSc; Mattocks, Kevin T. MSc; Buckner,
Samuel L. MSc; Dankel, Scott J. MSc; Mouser, J. Grant
MSc; Abe, Takashi PhD; Loenneke, Jeremy P. PhD

Techniques in Orthopaedics: June 2018 - Volume 33 - Issue 2 - p 72-79
¥

- IR
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Scand J Med Sci Sports 2011 2011 John Wiley & Sons A/S

doi: 10.1111/j.1600-0838.2010.01290.x sc AND,S AVIAN JOURNAL OF
MEDICINE & SCIENCE
IN SPORTS

Review

Potential safety issues with blood flow restriction training

J. P. Loenneke', J. M. Wilson?, G. J. Wilson>, T. J. Pujol*, M. G. Bemben'

the blood flow restriction
training research thus far is promising with respect to safety
outcomes. Individuals respond similarly to blood flow re-
striction training and to regular exercise;

Kontraindikatoren: offene Frakturen, akute Verletzungen an den Extremitidten, Krebserkrankungen,
Schwangerschaft, Thrombose, Dialyse-Anwendungen, schwerer Bluthochdruck, gerinnungsférdernde
Medikamente.
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Search level

Search terms with Boolean operators

Search #1

Search #2

(“BFR” OR “blood flow restriction” OR “blood flow restriction training” OR
“blood flow occlusion” OR “kaatsu training” OR “kaatsu” OR “occluded
blood flow” OR “restricted blood flow” OR “vascular occlusion” OR “vascular
restriction”)

#1 AND (“VO,peak” OR “VO,max” OR “maximal oxygen*” OR “aerobic
capacity” OR “endurance” OR “threshold” OR “time trial” OR “time to
exhaustion” OR “strength*” OR “torque” OR “peak torque” OR “one
repetition maximum” OR “1RM” OR “1 repetition maximum” OR “MVC” OR
“maximal voluntary contraction” OR “muscle thickness” OR “CSA” OR “cross
sectional area” OR “muscle size” OR “muscle mass” OR “hypertrophy”)

BFR:
NMA

Wiedenmann, Held, Rappelt & Donath
PROSPERO (CRD42021249069)

registered network meta-analysis

PublfQed °
v

Clarivate %‘j . =N\ Cochrane
Web of Science”  SPERTDIscus  {{J) Library

Y

Studies identified in databses (n = 3101)

A 4

—= 1422 duplicates excluded

titles and abstracts

screened (n = 1678)

4 articl

in references

es identified

v

—p 1574 articles excluded
for various reasons

full texts screened (n = 108)

A 4

—9 21 articles excluded:

no connection to NWs (n =6)
wrong design (n = 4)

wrong age of subjects (n = 4)
missing data (n = 4)

other reasons (n = 3)

articles initially included (n = 87)

2nd literature search:

eligible articles (n =7)
A 4
articles included (n = 94)
A\ 4 A\ 4
strength hypertrophy endurance
(n=283) (n=53) (n=10)

(Wiedenmann et al., 2023)



VO, max
HIT
HIT & LIT-BFR CON Treatment intervention vs. control SMD 95%-Cl
HL-RT L) -0.41 [-1.34; 0.52]
CON 0.00

LIT —— 0.21 [-0.30; 0.73]
THT — 0.53 [-0.02; 1.09]
HIT-BFR HIT & LIT-BFR +—— 0.68 [-0.23: 1.59]
THT  'LIT-BFR —- 0.68 [0.19; 1.17]
HIT —i— 0.86 [-0.06; 1.78]
HIT-BFR -~ 1.04 [-0.09; 2.17]

| | | | | |

3 -2 -1 0 1 2 3

IT-BFR . .
control is favored <=mm) treatment is favored

BFR:
[
N M A Wiedenmann, Held, Rappelt & Donath
PROSPERO (CRD42021249069)

registered network meta-analysis

(Wiedenmann et al., 2023)
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BFR [2020] BFR [2022]

Deutschland”

31 highly trained rowers 11 elite rowers  achter .e=>

— 5 weeks =——

— 5 weeks =m— — 5weeks =
>
BFR BFR
>
/ No BFR No BFR
VO,max / PPO /
VO,max / PPO
2kTT

] (He/d et a/., 2020; Held et G/., 2023)
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Deutsche
Sporthochschule Kdln
German Sport University Cologne

BFR [2020]

+2.546.1% +9.1+6.2%
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-2,1+52% +3,9+3,3% +1,6 +3,0% +4,2+3,2%
80 560
75 540 »
2 3
‘.'= 70+ é 520
E &
E 8
E 654 9 500
6‘ [« B
60 480
Al \

T
PRE

T
MID

T
POST

T
PRE

T
MID

T
POST

2k Power [W]

Ergebnisse

+2,1+1.4% +0.9+1.7%
520~

500+ -
480+
460+

440+

T T
PRE MID POST

] (He/d et a/., 2020; Held et G/., 2023)



> Exp Physiol. 2016 Jan;101(1):143-54.

doi: 10.1113/EP085293. Epub 2015 Oct 30.

Acute and chronic effect of sprint interval
training combined with postexercise
blood-flow restriction in trained

individuals

Conor W Taylor ' 2, Stephen A Ingham 2,

Richard A Ferguson !
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VO2max
Std. Mean Difference Std. Mean Difference VO,max Intervention

Study TE SE Weight IV, Fixed, 95% CI IV, Fixed, 95% CI [mI/min/kg]
Abe2010 0.25 0.4615 16.9%  0.25[-0.65; 1.15) - 428+ 8.1 18min 40% VO,max cycling, 3/w, 8w
Park2010 149 06733 7.9% 1.49[0.17;2.81] — 48.2+4.5 19min 40% VO,max walking, 12/w, 2w
deOliveira2016 0.36 0.4972 14.6% 0.36 [-0.61; 1.34] —1 i 46.3+6.5 =~25min 30% VO,max cycling, 3/w, 4w
Amani2018  0.19 0.4606 17.0% 0.19[-0.72; 1.09] —-— 54.3+6.1 =~12min 60% HRR running, 4/w, 2w
Held2020 0.59 0.3678 26.6%  0.59[-0.13; 1.31] + B 63.6+8.2 20min < 2mmol/L rowing, 3/w, 5w
Held2022 1.09 0.4598 17.0% 1.09[0.19; 1.99] —— 67.4+3.6 20min <2mmol/L rowing, 3/w, 5w
Total (95% Cl) 100.0% 0.59[0.22; 0.96] noBFR - R
Heterogeneity: Tau? < 0.0001; Chi’ = 4.46, df =5 (P = 0.48); I°=0% ' ol
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' The participant is the most-decorated
\ winter Olympian, with 8 Olympic gold
medals, 18 world championship titles,
» and 114 world cup victories.

> Front Physiol. 2019 Apr 5;10:375.
doi: 10.3389/fphys.2019.00375. eCollection 2019.

Block vs. Traditional Periodization of HIT:
Two Different Paths to Success for the
World's Best Cross-Country Skier
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doi: 10.3389/fphys.2022.837634. eCollection 2022.

No Differences Between 12 Weeks of Block-
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Performance Adaptations in Trained
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HiT: NMA
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