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INTRODUCTION & HYPOTHESES

ɈThe purpose of this study was to examine the effects of FW resistance 
training, using YoYo Technology machines, on strength, speed, 
change-of-direction ability, anaerobic performance, and power 
development of elite ice hockey players. 

ɈBased on previous findings, it was hypothesized that FW training 
would result in greater gains in neuromuscular performance 
compared with traditional resistance training with free weights.

Ɉ ÐÔɯÛÖɯÏÈÝÌɯɁÙÌÈÓɯÞÖÙÓËɂɯÚÊÌÕÈÙÐÖ
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Flywheel vs. free weights
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Â Fixed load

Â All reps at constant force

Â All reps submaximal except last 

Â Set ends at failure to lift/pull

Â Constant force thru entire ROM
æ sticking point (requires cam)

WEIGHTS

Â Load adapts to force, no min force 
required to start/operate device

Â All reps maximal thru ROM

Â Less reps/set needed

Â More work = òtraining dose ò

Â Isoinertia, acceleration, deceleration
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CONVENTIONAL WEIGHT

Â No ECC overload using weights

Â Flywheel initially let rewind freely during ECC, braking action delayed

Â Power = Energy/ time

Â More delay , less time to dissipate energy æ ECC overload on power
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A.W.Hill(1920) òAn 

instrument for 

recording the 

maximum work in a 

muscular 

contractionò. 
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SUBJECTS

ɈEighteen homogenous male Finnish elite ice-hockey players (U18-U21)

ɈPlayers were recruited and assigned by the coaches to an experimental 
(FG) n=9 or control group (CG) n=9

ɈAll subject gave their written consent after a detailed explanation 
about the aims, benefits, and risks involved in this study
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EXCLUSION CRITERIA

ɈTraining facility not available during the intervention

ɈInjuries or illness that interfere with strength training

ɈEarlier experience of FW training
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DATA COLLECTION

ɈTook place during the first pretest sessions right before the off-season 
training period and during the posttest sessions after the training 
period. 

ɈAll the tests were executed and registered by the director of Varala
Testing Lab, M.ScMarko Haverinen in Varala Sports Institute, 
Tampere, Finland. 

ɈNone of the participants had previously used FW devices but had 
several years of strength training background with free weights.
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STUDY DESIGN

ɈThe subjects completed a conventional strength and power training 
period lasting for 8 weeks from June to July in 2016 or 2017 during 
their off -seasonal training phase. 

ɈHomogenous subjects performed identical strength and power 
training period during their off -seasonal training phase with the 
exception that FG strength and power training were carried out using 
flywheel machines.
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STUDY DESIGN

ɈFamiliarization sessions (2) with the flywheel devices and exercises 
used in the study were allowed and supervised.

ɈIn the first training week session, the EG group performed a test 
where the inertia used during the intervention (first 4 training weeks) 
with the FW squat machine was selected based on best average CON 
power output of the set. 

ɈThis inertia was then readjusted after 4 weeks of training for 
optimizing individual maximal power for the squat exercises. 
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STUDY DESIGN
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FG
TOTAL REPS START/END 72/224 !
TOTAL VOLUME INCREASE 211%
3,1 X VOLUME FROM THE START 
~ 8 WEEKS !

CG
TOTAL REPS START/END 144/104 !
TOTAL VOLUME DECREASE 28%
0,7 X VOLUME FROM THE START
~ 8 WEEKS ! 
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BEST >1000 W AVG POWER

Kuvat/videot: Jari Puustinen 


