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Where to start?



Quick Brain Storming Session 
•  Identify a power or team based sport were you have significant 

experience 
•  Develop a pre-competition timeline: Work back from the 

competition start time?
•  Add any Sport Rules and Regulations that may impact the 

timeline/ pre-competition strategies 
•  As we progress add in the pre-competition strategies that 

might fit with your chosen sport
•  What to Observe

–  Timings (+ heat loss windows)
–  Duration
–  Content
–  Competition start time
–  Competition structure (e.g. multiple events) 

•  What to measure 
–  Responses to the WU (e.g. intensity)
–  Performance change (e.g. sensitive and known response)



		 P1	(control)	 P2	(Control	plus	Passive)	
P3	(Restuctured	WU	+	
Passive)	 P4	(P3	+	PAP)	 P	5	(P4	plus	Morning	Priming)	

Max	HR	(bpm)	 126	 130	 152	 154	 156	

Average	HR	(bpm)	 106	 110	 115	 115	 113	

Tc	change	(°C)	(Pre	to	Post	WU)	 0.35	 0.4	 1	 1.1	 1.2	

Tc	change	(°C)	(Pre	to	Start	line)	 0.05	 0.3	 0.7	 0.72	 0.68	

Blood	Lactate	Change	(mmol/L)	(Pre	to	Post	
WU)	 1.1	 1.22	 2.3	 2.2	 2.1	

Bobsleigh Example Warm-up
Competition Start time 2pm



OBSERVATIONS
•  Heat Loss Window

– Recovery between end of WU and Start of 
competition

•  Passive 

•  Structure and Content 
–  Intensity & Restructure 

•  Type of Sport (e.g. Power based)
– Potential Additions

•  PAP
•  Morning Priming



The end point �
 Team Build-up in the Rugby World Cup

•  7:00- 7:30 WAKE UP
•  8:30: BREAKFAST
•  10:15: LIGHT MASSAGE
•  11:30: JOG/SWIM/CYCLE
•  12:30: WALK-THROUGH
•  1:30: LUNCH 
•  2:15: REST
•  4:00: BOXING/WEIGHTS
•  5:15: TEAM MEETING
•  5:45: LIGHT SNACK
•  6:00: DEPARTURE
•  6:30: ARRIVE AT THE STADIUM
•  7:00: WARM-UP ON THE PITCH
•  7:40: RETURN TO THE DRESSING ROOM
•  7:52: LEAVE THE DRESSING ROOM
•  7:55: ANTHEMS
•  8:00: KICK-OFF
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72	vs.	24%	decline	in	Tc	
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Postactivation Potentition 
(PAP)



PAP

•  Coexistence of PAP & Fatigue 
•  Baker (2003) reported 4.5% ↑ in upper body power 
•  Brandenburg (2005) failed to demonstrate any change in upper body 

power 

Acute enhancement of muscle function 
following intense muscle activity 

Performing a strength based activity eg squat 
results in both a potentially enhancing PAP  
effect but also a fatiguing effect on skeletal  
muscle (Chiu et al., 2004). 
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PAP: Conditioning Type & Intensity  

							4.2%	5.7%	

3x3 87% Bench Press vs 3x3 30% 1RM 
Ballistic Bench Throw 

 

West et al. JSCR, 2013,  27, 2282-2287 
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Studies have reported recovery times of  0 -24min  



•  The influence of recovery time 
on PAP 

–  Upper (Bevan et al. 2010) 
–  Lower (Kilduff et al. 2007) 

•  26 Professional Rugby Players 
performed: 

–  Baseline CMJ (BM only) & 
BBP (30% 1RM) 

–  Potentiating Activity (3 sets 
of 3 reps @ 87% 1RM) for 
Squat and bench press 

–  CMJ & BBP at following time 
points after the HRT 

•  ~15sec, 4, 8, 12, 16, 20 & 24 
min post Potentiating 
Activity 



5% ñ 15% @ 4min 
70% @ 8min 
15% @ 12min 
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Key Messages
•  PAP can be harnessed to improve performance in a 

range of athletic events 

•  Individual determination of optimal recovery for 

enhanced effects (8 min)

•  Initial Strength levels influences ability to utilize 
PAP

•  PAP can be induced with heavy dynamic, Isometric 
Ballistic Activities



Morning Priming 



		



5 x 10 reps @ 75% 
1RM Bench Press 
(90sec recovery 
between sets)  

6 x 6 sec (54 sec 
recovery between 
sprints) (7.5% BM 
resistance)  

6 x 40m sprints (20 
sec recovery 
between sprints)  







Team Meeting 



Self Motivate Positive Coach Feedback Negative Coach Feedback 
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Early Morning Starts�
 (Competition and Sleep) 



7-9	hr	vs.	3-5	hr		



Update your Timeline 



Skeleton Bobsleigh Example



Skeleton Bobsleigh Start 
Performance 

Start Performance 

Muscle 
Temperature (Tm) 

Motor Unit 
Recruitment 

Anabolic 
Hormones   



P1: Characterize 

Key Points noted:
Warm-up duration 20min completed 35min 
prior to race
Minimal change in Temperature 
RPE
HR (~70% of Max HR)


Next Step: Increase Intensity



P2: Increase Intensity 

Manipulation:
Increase intensity (Increase Sprint
volume by 30%)

Key Reponses:
Increase in HR, Ỏ Temp
Increase in KPI

Next Steps
Change timing of Warm-up completion 




P3: Timing 

Manipulation:
WU (P2) moved to finish 15min prior to
competition start time

Key Reponses:
Better Temp maintenance 
Improved KPI

Next Step: Athlete Feedback
	



P4: Split Warm- Up 

Manipulation:
Warm-up Split into 2x 10min Blocks 
(Completed 40min and 15min prior  
to start of competition)

Key Reponses:
Reduction in Ỏ Temp 
Decrease in KPI

Next Step: Passive Heat Maintenance 



P5: Passive Heat Maintenance 
Strategy  

Manipulation:
P4 plus Passive	Heat	Reten*on	strategy

Key Reponses:
Increase Ỏ Temp 
Best KPI improvement 

Next Step: Apply in competition 
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Conclusion
•  Changing timing and intensity of warm-

up, using an ancillary passive heat-
retention device and the addition of PAP 
improved sprint performance in Olympic-
level bob-skeleton athletes. 

•  Subsequent adoption of this new pre-
competition routine on the competitive 
circuit was associated with a seasonal 
improvement in push times and was 
ultimately implemented in the 2010 
Winter Olympics. 



Finish


