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Race day routine 
§  Early wake up, Hydration, Nutrition 
§  Activation, light work out and stretching 
§  At the mountain: warm up runs 
§  Inspection of the course, visualization 
§  Equipment check 
§  Warm up – final physical routine movements 
§  Starting routine, maximum focus 
§  1. run 
§  Sitting/standing at the leader´s board, cooling down 
§  second preparation routine 
§  2. run 
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Warming up 

main goals of WARMING UP 
 ... improving (ski) performance 
 ... (hopefully) reducing incidence of injury  



What is known? 
Warm Up and Recovery for Alpine Skiing  
Michael Naperalsky, MS, CSCS at 
2014 USSA Alpine Strength and Conditioning Symposium.  
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Warming Up 
well-designed active dynamic warm-up consists of three components 
(Naperalsky, 2014): 

1.  light cardiovascular activity 
 
increasing breathing and heart rate,  
increase metabolism,  
initiate sweating 
increasing circulation to allow the 
delivery of oxygen and nutrients  
while increasing muscle  
temperature to improve elasticity  
(Woods, 2007).  
 
https://www.youtube.com/watch?v=UH7ZsMnkawk 
 



Warming Up 

2.  active mobility movements  
increase joint and muscle range-of-motion,  
and improve power outputs during exercise 
 

http://www.sport-park-lech.at/de/aufwaerm-und-dehnuebungen-fuers-skifahren  



Warming Up 

3.  dynamic speed movements  
Activate CNS,  
Adrenaline output increase,  
Provision of energy increase,  
Neuromuscslar coordination activation... 



Warming Up 

special focus on: 
 
§  Core stability  

(high correlation with ACL, LBP, ...) 
 
§  pain/injuries/... 

(sensomotoric preparing, inter- & intramuscular) 
§  Personalized warm up 
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Shiffrin warming up before a race in Italy. A multi-event threat, she has almost twice as many points as her closest pursuer 
 in the World Cup overall standings. CreditStefano Rellandini/Reuters 

 



Cooling Down 



Cooling DOWN (active!!!) 

Active cool down: 
 
... Reach base level homeostasis again (CNS, hormones) 
... Get in „regeneration modus“ 
... Decrease of lactate acid: active faster than resting 

§  3min walk(White & Wells, 2015) 
§  Sport specific (Valenzuela et al., 2015) 
§  As fast as possible?! 



Active cool down 

§  Whole body vibration?! 
Whole body vibration (Frequency 12-18Hz, 3-5x1min,  
30sec rest) decreases: 

§  DOMS   (VAS)  (-50%) 
§  Creatinekinase  (-40%) 

       (Timon et al., 2016) 



Ground reaction forces 

Galileo® 
Training 

Maximale Bodenreaktionskräfte bei Galileo® Training  
im Vergleich zu alltäglichen Bewegungen 
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Cooling down (active!!!) 

an appropriate recovery protocol also consists of several 
components  

 
§  recovery snack within 30 minutes of exercise (proteins and ch) 
§  Active “cool down” (walking, sport specific exercises, whole body 

vibration, ergometer) 
 



Cooling DOWN (active!!!) 

§  stretching or foam rolling to improve flexibility  

No reduction of muscle tonus or stress factors.  
Decrease of muscle soreness (DOMS) 

 
 

Freiwald et al., 2016 

 
 



Active cool down 

Compression clothing used during recovery reduces muscle swelling, reduces 

blood levels of creatine kinase, and increases tissue oxygen saturation. 

Compression garments,produce reductions in DOMS after different types of 
exercise. 

Full leg (body) garments seems to be the most effective 

•  Compression wear 



Active cool down 

§  Medical product 
§  In sport KKL 2 
§  Regeneration KKL 1 
§  Trousers, suits 
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Regeneration of elite athletes in alpine 

skiing - what is known? 
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regeneration and/or tissue repair 
regeneration vs repair 



Cold water immersion (icewater) 
§  Cryotherapy  
§  Evidence: 
§  Reduces fatigue after 24/72h 
§  Fastens neuromuscular regeneration after24h 

J Strength Cond Res. 2017 May;31(5):1443-1460 
Effects of Cold Water Immersion and Contrast Water Therapy for Recovery From Team 
Sport: A Systematic Review and Meta-analysis. Higgins TR1, Greene DA, Baker MK. 



Medical flossing 

§  New discovered method 
§  Dr Kelly Starrett 
§  Only clinical observation 
§  Sponge effect 
§  Subcutane irritation 
§  Kinetic Resolve 



Daraus ergab sich, dass durch mechanischen Druck (Kompressionsmanschetten), 
der von außen auf das Gewebe gebracht wird, vegetative Veränderungen ergeben. 
Bei der Stimulation von Mechanorezeptoren erfolgt eine Reduzierung der 
Sympathikusaktivität (Sato & Schmidt, 1977), auch postexzitatorische Depression 
genannt. Gleichzeitig kommt es durch diese Stimulation zu einer erhöhten Fluidität 
in der Extra-Zellular-Matrix. Das bedeutet, dass sich das wässrige Milieu verändert 
und der Wassergehalt der Grundsubstanz erhöht wird (Schleip, 2003). Seit 
geraumer Zeit ist demnach bekannt, dass extern auf den Menschen einwirkende 
Kompressionen durch die Kommunikation zwischen Nervensystem und Faszien 
unterschiedliche Effekte hervorrufen können. Dazu gehören u.a. die 
Schmerzlinderung, eine verminderte Muskelaktivität, erhöhte Durchblutung, ein 
verbesserte Resorption des Lymph- und Gefäßsystems und ggf. sogar höhere 
Hypertrophie-Effekte. 

Medical flossing 

Medical Flossing 



Medical Flossing 

§  Narrative experience  
§  After strong exhaustion 
§  Flossing upper/lower extremity 
§  band from distal to proximal  
§  50-75% pull 
§  2 min walk 
§  Decrease pain and DOMS 
§  Start training earlier 



Vitalfeld – Global diagnostic 

§  No evidence 
§  Partly high effectivness - placebo 
§  Electromagnetic waves 
§  Measure and treat 



Magnetic resonance therapy 

§  Osteoarthrosis 
§  bone bruise 
§  micro fractures 
§  tendinosis 
§  osteoporosis 
§  regeneration 



sleep 



sleep 

Cortisol 
HGH 

Sleep before midnight 



Sleep HRV 



Sleep HRV 

Easy handling 
Very sensitive 
Not specific 

 



Sleep - Melatonine 



How much is too much 



Biological adaptation through cycles of loading and recovery (adapted from Meeusen6). 

Torbjørn Soligard et al. Br J Sports Med 2016;50:1030-1041 

Copyright © BMJ Publishing Group Ltd & British Association of Sport and Exercise Medicine. All rights reserved. 



Biological maladaptation through cycles of excessive loading and/or inadequate recovery 
(adapted from Meeusen6). 

Torbjørn Soligard et al. Br J Sports Med 2016;50:1030-1041 

Copyright © BMJ Publishing Group Ltd & British Association of Sport and Exercise Medicine. All rights reserved. 



Well-being continuum (adapted from Fry et al16). 

Torbjørn Soligard et al. Br J Sports Med 2016;50:1030-1041 

Copyright © BMJ Publishing Group Ltd & British Association of Sport and Exercise Medicine. All rights reserved. 

load – regeneration are against players 



Acute:chronic load ratio (redrawn from Gabbett45). 

Torbjørn Soligard et al. Br J Sports Med 2016;50:1030-1041 

Copyright © BMJ Publishing Group Ltd & British Association of Sport and Exercise Medicine. All rights reserved. 



Acute vs. chronic workload 

chronic workload is more than 150% - 
injury risk increases! 



Mind the gap 



A successfull strategy seems to be... 

58 wins, 123 podiums 

Season titles 

7 Overall 
2012/2013/2014/2015/2016/2017/2018 

5 GS 2012/2015/2016/2017/2018 

5 SL 2013/2014/2015/2017/2018 

World Championships 

6 G, 3 S 

Olympic Games 

2G 1 S 

1 # of metatarsal bone 

1 # of lateral ancle 

 


