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  Experimental Design Background & Summary 

Discussion 

•  Application of the warm temperature 
compress (46oC) to the carotid artery is 
expected to increase yawn frequency, 
while holding the cold temperature 
compress (4oC) to the carotid artery is 
expected to decrease yawn frequency. 

  Hypothesis 
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•  Thus far, a total of 118 participants (84 
female) have been recruited for this study 
(mean age = 18.98; S.D. = 1.18). 

•  Participants were randomly assigned to 
one of three temperature compress 
conditions: cold (4oC), control (21oC) or 
hot (46oC). 

•  Upon completion of a written consent 
form, thermal images were taken at the 
bridge of the nose and the cavernous 
sinus (via the superior ophthalmic vein). 

•  Participants were then instructed to hold 
the designated compress to their carotid 
artery for a period of 5-min.  

•  Following this, a second set of thermal 
images were taken to assess temperature 
changes to the skull as a function of the 
condition.  

•  Participants were then instructed to 
continue holding the compress to their 
necks while they watched a 170-sec 
contagious yawning video stimulus on a 
computer monitor in an individual testing 
room. 

•  A LifeCam video camera recorded 
participants while watching the contagious 
yawning stimulus. 

•  Consent for using the video for data 
analysis was ascertained upon completion 
of the questionnaire. 

 
•  Here, our analyses are restricted to self-

reported yawning and the urge to yawn 
and skull temperature changes across 
these three conditions.  

•  Statistical analyses were performed in 
SPSS. 

Although in the predicted direction, the data currently show no 
statistically significant effects (ps > 0.05). 

Participant age, sex and hours of sleep the night before were not 
significant predictors of yawning (ps > 0.05). 

Methods 

•  At this point, we show no statistical difference in either the rate of frequency of contagious 
yawning across the three temperature conditions. 

•  This preliminary outcome is likely the result of the fact that all three temperature compresses 
produced an increase in skull temperature following application to the carotid artery, perhaps 
due to stress/anxiety of the laboratory setting and testing.  

•  Nonetheless, the current findings are all in the predicted direction: i.e., yawning and the self-
reported urge to yawn are most common in the warm temperature condition and least 
common in the cold temperature condition. 

•  In particular, participants have been nearly twice as likely to yawn when holding a warm 
compress to their carotid artery in comparison to the other two conditions. 

•  Data collection is ongoing, and future analyses will include objective measures of yawning 
using the video recordings taken of the participants. 

Temperature packs were applied to the carotid 
artery: cold (4oC), room temp (21oC) or hot (46oC). 

Thermal images were taken at the bridge of nose 
and cavernous sinus. 

Participants watched video clips of people yawning, 
laughing and with neutral expressions. 

•  In recent years, the brain cooling 
hypothesis has emerged as the most 
empirically supported physiological 
explanation for why we yawn (Gallup and 
Eldakar 2013). 

•  The brain cooling hypothesis states that 
the motor action pattern of yawning, i.e., 
the powerful stretching of the jaw and 
deep inhalation of air, functions as a 
brain cooling mechanism (Gallup and 
Gallup 2007).  

 
•  The f irst test of this hypothesis 

demonstrated that contagious yawning 
frequency could be altered in humans 
through the application of varied 
temperature compresses to the forehead 
(Gallup and Gallup 2007). 

•  Follow-up studies on rats and humans 
showed that yawns are surrounded by 
predicted fluctuations in brain and skull 
temperature, i.e., yawning is preceded by 
rises in temperature and followed by 
decreases in temperature thereafter 
(Gallup and Gallup, 2010; Shoup-Knox et 
al. 2010). 

•  A growing number of studies have also 
shown that manipulating ambient 
temperature can produce predicted 
changes in yawn frequency (reviewed by 
Gallup in press). 

 
•  Here, we extend the original findings in 

support of this hypothesis by testing 
whether similar effects on yawning can 
be observed when applying varied 
t e m p e r a t u r e ( 4 o C ; 2 1 o C ; 4 6 o C ) 
compresses to the carotid artery. 


