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Background 

 Using alternate methodology to reliably control physiological 
responses in a laboratory setting.  

 Laboratory investigations of the effects of stress on behavior are 
often limited by the ability to effectively manipulate stress levels. 

 Plasma levels of adrenaline are tightly correlated with salivary alpha 
amylase concentrations (Nater, 2009).  

  Salivary Alpha Amylase, Cortisol, and Testosterone reliably indicate 
sympathetic nervous system activation, but have had inconsistent 
results in a controlled laboratory setting. 



Background 

  Previous findings have suggested that sAA is related to behavioral 
(e.g. stress) phenomena in human subjects (Bosch et al., 2011). 

 Leary et al. (2003) reported significant correlations between acts of 
aggression and social exclusion  

 By understanding the relationships between social exclusion and 
aggression, and reliably controlling physiological responses in a 
laboratory setting, researchers may be able to understand violent 
acts, such as bullying and hazing.  
 



Hypotheses 

 H1: A physiological stressor will elevate levels of sAA. 
 H2: Contextually framing a physiological stressor will create 

empirical differences in emotional valence that will appear in 
behavioral tasks.  

 



Methods 

 Participants: Adults N = 14, 3 = male; 11 = female 
 Saliva Sampling (5 samples) 
 Cold Pressor Task (CPT) employed for physiological stressor (Hines, 

1932) and modified through contextual framing. 
 Cyberball was used solely as a manipulation, to produce social 

exclusion/inclusion (Williams et al., 2005). 

 Competitive Reaction-Time Test was used to measure aggressive 
responsiveness (Taylor, 1967). 

 PANAS was used to measure positive and negative affect. 



Methods 
Time Pre stressor Pre stressor   Post 

Stressor 
+0 min 

  Post 
stressor  
+20 min 

  Post  
stressor  
+40 min 

  

Event Saliva 
Sample  
1                        

 Saliva 
Sample  
2 

Cold 
Pressor 
Task 
  

Saliva 
Sample  
3 

Cyberball Saliva 
Sample  
4 

Survey 1 + 
Competitive 
Reaction-
Time Task 

Saliva  
Sample  
5 

Survey 2 

Group Positive 
Context 

Inclusion 

Exclusion Negative 
Context 

Table 1 
Note: Above is a timeline with the order of events occurring as they happened for this experiment. The 
row of events lists what task occurred and the time it happened for purposes of assaying salivary alpha 
amylase. The row of time shows when salivary samples were collected and the amount of time between 
each sample following the physiological stressor. The row for group names the contextual setting for cold 
pressor task and its corresponding condition for Cyberball. 



Results 

For convenience of viewing samples 3 and 5 were 
combined in the chart above. Alpha amylase 
concentrations at time 3 were not significantly 
different between groups, t(9.219) = -1.295, p = .23, 
or at time 5, t(13.871) = 1.585, p = .14).  



Results 
These findings 
support hypothesis 
1, demonstrating 
that cold pressor 
task significantly 
elevated levels of 
salivary alpha 
amylase.  



Results 

Noise blast intensity between positive context/inclusion and 
negative context/exclusion group analysis indicate no 
statistical difference, F(1,11)= 2.523, p = .141. 



Results 

Noise blast duration between positive context/inclusion and 
negative context/exclusion group analysis indicate no 
statistical difference, F(1,12) = 0.23,  p = .883. 



Results 
Variable Number of 

Participants 
Mean Scores Standard 

Deviation 

Positive 
Affect 

Positive 
Context/ 
Inclusion 
Group 

8 32.333 8.23812 

Negative 
Context/ 
Exclusion 
Group 

6 29.500 10.82326 

Negative 
Affect 

Positive 
Context/ 
Inclusion 
Group 

8 17.333 9.62635 

Negative 
Context/ 
Exclusion 
Group 

6 16.125 6.66341 

The one-way ANOVA, 
F(1,12) = .285, p = 
.603, demonstrated no 
significant difference 
among positive affect  
and between groups 
and no significant 
difference among 
negative affect and 
between groups. 
F(1,12) = .105, p = 
.752  



Limitations 

 Collection time was brief, which did not allow for all participants 
saliva to be analyzed.  

 Manipulated variables e.g. volume of noise blast administered in 
competitive reaction-time task, or amounts of ball tosses in 
Cyberball, within each of the paradigms.  

 Due to time restraints, we were unable to test our hypotheses in a 
neutral context and a no pressor condition.  



Future Research 

 Using different scales to measure emotional valence may assist in 
understanding the effects of perceived social exclusion on 
aggression. 

 Ongoing investigations of contextual framing of a physiological 
stressor and its effects on cortisol and testosterone. 

 If we can’t see an increase or decrease in levels of cortisol from the 
varying contexts, then what is it that is causing stress levels to go up 
or down?  
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