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 Research done on content, duration, and intensity

 Studies incorporating similar variables 

 Little research using these metrics to compare 



• insight to develop best practices 

• Low correlation in all above-mentioned 

variables between practice and game warm-
ups.

• Use physiological variables (TRIMP, caloric expenditure) 

and psychological variables (RPE, PR) to compare 
practice vs game warm-ups



Average Age (years) 20.3 +/- 1.08 years

Average Height (cm) 165.6 +/- 5.94 cm 

Average Body Mass (kg) 62.9 +/- 7.8 kg 

Max Heart Rate (bpm) 202.2 +/- 7.2 bpm 

 33 NCAA Division 1 female 
soccer players 

 6 subjects excluded + 

others during data analysis  



August

• preparation 

September-
October

• data 
collection

January-
April

• data analysis 

 Prospective 

Quantitative comparative 



Measurement Equipment

 FirstBeat system 

 Surveys 

Content 

 Practice warm-up

Game warm-up 

 Practice and game 
criteria
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Figure 1.1 and 1.2. Spearman's rank correlation coefficients shown both for variables 

compared between practice and games as well those compared within similar events.
*All correlat ions were found to be significant at the .01 level with the exception of Training Impulse*
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Figure 2.1 and 2.2. TRIMP and RPE Mean and Standard Deviation’s shown for both practice and 

game event selections. 



 consistency across events important to analysis 

 work load measurable in TRIMP or kcal 

 low correlation in variables between practice and game

 Other research: 
 longer duration, higher heart rate, greater fatigue

 short duration, high intensity, increase performance 

 Our research: 
 varying duration, content between practice and game  

 Low correlation between RPE and PR linked to environment 



Why is there a low correlation? 

 Future direction…

 What is the best combination of variables? 

 What does the data look like within practices/games?

 Can we eliminate time as a factor with using TRIMP/min? 

Challenges/changes   



Dr. Tom Palmer

College of Allied Health Faculty

Department of Athletics Faculty



 (1) “Physical and metabolic demands of training and match-play in the elite football player.” 
Author: Bangsbo, Jens

 (2) “Soccer-specific warm-up and lower extremity injury rates in collegiate male soccer players.” Author: 
Thomas Palmer

 (3) “Influence of warm-up duration on perceived exertion and subsequent physical performance of soccer 
players” Author: Javier Yanci

 (4) “Recovery profiles following single and multiple matches per week in professional football.” Author: Howle
K

 (5) “Effects of recovery mode on physiological and psychological responses and performance of specific 
skills in young soccer players.” Author: Gharbi A

 (6) “Heart rate and blood lactate correlates of perceived exertion during small -sided soccer games.” 
Author: Coutts AJ

 (7) “Warm-Up Strategies for Sport and Exercise: Mechanisms and Applications” Courtney J. McGowan

 (8) TRIMP method. Oxford Reference. Retrieved 14 Nov. 2019, 
from https://www.oxfordreference.com/view/10.1093/oi/authority.20110803105725580.

 (9) Borg G. Borg’s Perceived Exertion and Pain Scales . Champaign, IL: Human Kinetics, 1998

 (10) . Journal of Strength and Conditioning Research: January 2010 - Volume 24 - Issue - p 1 doi: 
10.1097/01.JSC.0000367180.09645.8

 11) Comparison of two types of warm-up upon repeated sprint performance in experienced soccer players 

 12) “Effects of Various warm-up protocol on special judo fitness test performance”

https://www.oxfordreference.com/view/10.1093/oi/authority.20110803105725580
https://journals.lww.com/nsca-jscr/toc/2010/01001

