


A. Project Aims:  

Aggressive behavior and bullying are prevalent problems that children encounter in their 

everyday lives at school.  The 2011 Youth Risk Behavior Surveillance System (Eaton et al., 

2012) reports that 32.8% of high school students reported being in a physical fight in the last 

month.  Research has focused on identifying the social-cognitive processes that underlie 

aggressive behavior (e.g., McDonald & Lochman, 2012). However, effects are typically small, 

and it is likely that other processes such as physiological reactivity are at play.  

The hypothalamic pituitary adrenal (HPA) axis is a system involved in producing the 

body’s response to stress, including psychosocial stressors, in part by releasing the hormone 

cortisol. Individual differences in cortisol release in response to a stressor have been linked to 

aggressive behavior (Stadler et al., 2011) and the tendency to approach or avoid (van Peer et al., 

2007). Some evidence suggests that cortisol may have an effect on affective, social, and 

cognitive processes. For example, Putnam et al. (2007) found that oral administration of cortisol 

reduced an attentional bias toward fearful facial expressions, and increased attentional bias 

toward angry expressions, essentially increasing hostile, approach-related motivations.  

The amount of cortisol that is released in response to a stressor such as a social threat 

may influence whether an adolescent responds in an aggressive or more prosocial way. We 

hypothesize that cortisol reactivity may interact with social cognitive processes to predict 

aggressive behavior. Preliminary data collected in the McDonald lab suggests that some youth 

report feeling upset and angry in response to provocation, but are able to resist reacting 

aggressively. One hypothesis is that their cortisol (i.e., stress) levels may return to baseline more 

quickly than those of youth who tend to react aggressively. Another hypothesis is that social 

cognitive processes such as social problem solving, outcome expectations, and perceived 



competence may help some youth to avoid reacting aggressively despite strong physiological 

responses.  The present study is a supplement to an RGC grant that is currently under review, 

which would fund the majority of the data collection, including participant payment and 

collection of heart rate and skin conductance during the social threat.  The CARSCA funding 

would allow us to expand the study to include measurement of participants’ cortisol responses. 

The proposed research will be conducted in two phases. The goal of the first phase will 

be to pilot test two laboratory paradigms to ensure that they elicit a significant cortisol response 

in youth. A small sample (n = 20) of adolescents will be recruited from the community. We will 

test two different “social threat” paradigms: 1) “Cyberball,” a computerized ball-throwing game 

in which participants are told that they are playing an online game with other players and are 

then excluded (Williams et al., 2000); and 2) a social threat from an unseen “peer” modeled after 

Williams et al. (2003). During these paradigms heart rate and skin conductance will be collected.  

Additionally, with CARSCA funding, participant saliva samples will be acquired at six different 

time-points to examine fluctuations in cortisol levels (cortisol peaks in saliva approximately 20 

minutes post-stressor and then slowly returns to baseline). Previous studies have found that 

laboratory manipulations of social rejection are effective in eliciting cortisol responses.  

In the second phase, young adolescents (ages 11-14) will be recruited from the 

community (n = 25) and from a previously-identified sample of aggressive youth (n = 25), thus 

ensuring sufficient variability in aggressive behavior. Participants and their parents will complete 

measures of their child’s social functioning (including measures of aggressive behavior), 

effortful control, and social cognitive measures (including measures of social attributions and 

social motivations). In addition to other markers of reactivity, with CARSCA funding we would 

also gather saliva samples during the social threat (as described above).   



 A graduate research assistant (GRA), as well as several undergraduate RAs, will be 

trained to administer the social threat paradigm and collect saliva samples. The GRA will also be 

trained to assay the saliva samples for cortisol levels in the Glenn lab.   

B. Use of Funds: CARSCA funds will be used to purchase the chemicals necessary to assay the 

saliva samples for hormone levels (equipment is already available in the applicants’ lab), and to 

provide funding for students to collect data and assay the saliva samples. These students will also 

be offered the opportunity to participate in data analysis and to be included in publications. 

C. Future funding: Data from this study is expected to produce a publication, as well as serve 

as pilot data for a grant to the National Science Foundation (NSF). The pilot data will be 

especially useful in demonstrating the feasibility of the social threat paradigm in eliciting 

physiological responses, and in our ability to recruit participants. The purpose of the NSF grant 

will be to provide funding to conduct research on the social, cognitive, and physiological 

processes that predict aggressive behavior in a larger sample of antisocial adolescents. Both 

applicants are currently participating in Dave Bauer’s Grant Writing Seminar. 

D. Enhancement: Funding from CARSCA will allow us to include cortisol measurements in the 

study, thus providing a more objective measure of responsivity to social provocation. The grant 

will also foster collaboration by combining the PIs areas of interest (Glenn: biological bases of 

aggression; McDonald: social cognitive bases of aggression). In addition, the funding will allow 

us to train a student in biological data collection and analysis, and in manuscript writing. 

E. Metric: The success of the project will be measured in three ways, by: (1) the completion of 

data collection for Phase 1 of the study by the end of summer 2013, and Phase 2 of the study by 

the end of summer 2014, (2) the completion of data analysis and publication submissions by 

December 2014, and (3) the submission of a grant proposal by April 2015. 



Budget 

Student Involvement: 
 
One part-time summer GRA     $2,500  
 

This GRA would lead the undergraduate RAs in data collection, and would be trained to 
assay saliva samples, and would participate in the publication process. (Salary requested 
= $2307.50 + $192.50 = $2,500) 

 
Physiological Measures: 
 
Cortisol Assay Kits      $1,600 
 Phase 1: $5.00 per sample x 20 participants x 6 samples per participant = $600 
 Phase 2: $5.00 per sample x 50 participants x 4 samples per participant = $1000    
 
 
 
TOTAL COST      $4,100 
 
Timeline:  

Phase 1 

April 2013 
Finalize protocols for pilot testing laboratory paradigms 
IRB submission 
Train undergraduate research assistants 

May 2013 Begin recruitment for pilot testing laboratory paradigms 
Start pilot testing laboratory paradigms 

June 2013 Pilot test laboratory paradigms  

July 2013 
Pilot test laboratory paradigms 
Data entry 
Assay saliva samples from pilot testing for cortisol levels 

August 2013 Analyze results of pilot testing 

Phase 2 

September 2013 Finalize protocols 

October 2013 IRB submission for study 
Train undergraduate research assistants 

November 2013 Begin recruitment 
December 2013- 
August 2014 

Recruitment 
Collect data (50 families) 

September 2014- 
November 2014 

Assay saliva samples for cortisol levels 
Data entry 

December 2014-January 
2015 Data analysis 

February 2015- 
April 2015 Finalize grant proposal 
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