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A third limitation of this study was that the mechanisms resulting in alterations 
in blood flow and muscle strength were not directly examined. The physiological 
basis for the observed effects of the interventions on the 0utcome variables can 
only be conjectured based on the findings of previous investigators. Finally, the 
small sample size likely limited the statistical power to detect a distinct treatment 
effect on blood flow and strength. Furthermore, the findings of this study may not 
be replicable among older populations with chronic health conditions that may 
affect blood flow and muscle strength. 

Conclusion 
In conclusion, it appears that topical application of a 3.5% menthol gel reduces 
blood flow in an artery distal to its application within 5 minutes after application 
but not 10 to 20 minutes after the application. Ice reduces blood flow in an artery 
distal to its application only after 20 minutes of application. Thus, ice is slower to 
reduce blood flow, and menthol results in more rapid but short-lasting reductions 
in blood flow. After the removal of ice, wrist-extension strength does not increase 
after repeated assessments of strength as it does during a no-treatment control 
condition and 20 minutes after application of 3.5% menthol gel. Finally, further 
study is warranted as to the effects of topical menthol gel on performance of the 
underlying muscles. 
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