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Another game that is used to examine physiological 
responses of those with borderline personality is a simple 
ball toss game called cyberball. Imagine that you are sitting 
at a computer terminal and see Figure 14.7 on the screen. 
You are told that there are two other people playing with 
you, represented by the two cartoon characters on the screen.

At the beginning of the game, you see the other two people throwing to each other and then 
to you, and you, in turn, throw to them (see Figure 14.8). However, near the end of the game, 
the other two people throw only to each other. Individuals without personality disorders will 
experience distress and feel rejected. In one study, these individuals showed greater activa-
tion of the ACC and right ventral prefrontal cortex (RVPFC) during exclusion (Eisenberger, 
Lieberman, & Kipling, 2003). Further, greater activity in the ACC was associated with more self-
reported social distress, and the opposite was true for the RVPFC (see Figures 14.9 and 14.10). 
Interestingly, the experience of social distress paralleled that of physical pain. That is, activity 
in the ACC, which has been previously linked 
with pain, was also associated with social 
rejection. Likewise, increased activity in the 
RVPFC, previously linked with the regulation 
of pain, was associated with diminished dis-
tress after rejection.

When individuals with BPD played the 
cyberball game, they felt more excluded than 
controls, whether it was the inclusion or exclu-
sion condition (Renneberg et al., 2012). They 
also believed that fewer balls were thrown to 
them than did controls. In the inclusion con-
dition, individuals with BPD reported more 
anger and sadness both before and after the 
inclusion condition (see Figure 14.11). This 
was also true for the exclusion condition (see 
Figure 14.12). These figures show that, whereas 
healthy controls show emotional reactions 
only to the situation in which they are actually 
excluded, individuals with BPD experience 
negative emotions in both situations.

FIGURE 14.7 Image of Computer Screen 
Representing Two Other People Throwing a Ball. 
Your Hand Is Represented at the Bottom of the 
Screen.

Source: K. D. Williams, Cheung, & Choi (2000).

FIGURE 14.9 The Experience of Social  
Distress as Shown in the Brain
During exclusion, there is increased activity in the anterior cingulate cortex (A). 
During inclusion, there is increased activity in the right ventral prefrontal cortex 
(B). Greater activity in the ACC was associated with more self-reported social 
distress, and the opposite was true for the RVPFC.

Source: Eisenberger et al. (2003, p. 291). Reprinted with permission from AAAS.

FIGURE 14.8 Cyberball Game in Which All  
Three Individuals Throw the Ball to Each Other

Source: K. D. Williams et al. (2000).




