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Counter-current exchange in a human arm conserving heat energy in a cold 
climate.  

Superficial venous cooling blood vessels eliminate heat energy in a warm 
climate. 
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!! SHIVERING - is a reflex myogenic response to cold with 
asynchronous or balanced muscle contractions elicited from 
the hypothalamus via cutaneous receptors.  

!! External work, such as running, is helpful in maintaining 
body temperature when feeling cold. 

!! Cold increases the motivation for warm-up exercises.  
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!! The role of exercise in hot and cold water is different.  

!! In water warmer than 24°C, body temperature rises as it does 
in the air.  

!! In colder water body accelerates cooling, because more heat 
is sent to the skin due to increased peripheral blood flow, ! 
in cold water heat loss will be accelerated.  

!! Children are more at risk with the very youngest cooling 
fastest, and boys cooling faster than girls because both 
groups are usually thinner than adults. 
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MUSCULAR AND RECTAL TEMPERATURES DURING 
STEADY STATE EXERCISE 
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DROP JUMPS 
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PRE-COOLING REDUCES THERMOREGULATORY 
STRAIN AND SKIN BLOOD FLOW DURING EXERCISE 
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LEG IMMERSION IN WARM WATER, STRETCH-SHORTENING 
EXERCISE, AND EXERCISE-INDUCED MUSCLE DAMAGE 
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IMPACT OF COLD WATER IMMERSION ON 5KM 
RACING PERFORMANCE 
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EFFECT OF HYDROTHERAPY ON RECOVERY FROM 
FATIGUE 
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COOLING MAKES RECOVERY OF MUSCLE FASTER AFTER 
ECCENTRIC-CONCENTRIC THAN CONCENTRIC EXERCISE  
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1.! The therapeutic use of cold is the most 
commonly used modality in the acute 
management of musculoskeletal injuries. 

2.! Applying cold to an injured site: 
!! decreases pain sensation,  
!! improves the metabolic rate of tissue, 
!! allows uninjured tissue to survive a post-injury 

period of ischemia. 
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