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•  Previous research shows that conditioned skin conductance responses (SCR) to 
male faces belonging to members of a racial out-group vs. in-group resist 
extinction [1]. 
 
•  The acquisition and extinction of conditioned fear involve a network of brain 
regions, including the amygdala, anterior cingulate cortex (ACC), anterior insula 
(AI), and prefrontal cortex (PFC)]. 
 
•  Interestingly, passive viewing of non-reinforced racial out-group faces and fear 
conditioning rely on partly overlapping neural networks. Race bias during passive 
viewing recruits top-down regulation of emotion [e.g. dorsal lateral prefrontal 
cortex (DLPFC)], and the fusiform face area (FFA) [2]. 

•   We examined the neural processes supporting race biases during 
acquisition and extinction of conditioned fear to racial out-group and in-
group faces. 

•  Acquisition | Similar to previous studies, conditioned SCRs were the same for in-group and out-group faces [1], and out-group faces elicited a greater amygdala response [2]. In 
addition to its known role in aversive conditioning [4], the Race x CS-reinforcement interaction in NAcc suggested that it might play a role in conditioned race biases. 

•  Extinction | Amygdala continued to respond more to out-group vs. in-group faces, regardless of CS-reinforcement. This bias was predictive for post-experimental behavior: For 
out-group, but not in-group faces, amygdala activity predicted the number of shocks participants reported to have received, suggestive of a link between amygdala activity and 
the overestimation of aversive events ascribed to out-group members (illusory correlations). 

•  The relatively enhanced prefrontal activity to out-group faces was consistent with previous findings highlighting these region during the monitoring and execution of emotional 
control [5]. FFA and hippocampal regions expressed a conditioning bias in favor of out-group faces, suggesting that these regions might contribute to race biases through 
enhanced perceptual and memory related processes. 

Conclusion 

4. Main Effect of Race 

   (A) Experimental Design  

• Conditioned stimuli (faces modified from the NimStim and Radboud Face Databases) from each 
category were paired with mild electric shocks (CS+). The non-reinforced conditioned stimuli were 
presented without shocks (CS-).  
  
• Each CS was presented for 6 s. Shocks were delivered 5.5 s after onset of the CS+, and co-terminated 
with each CS+ during Acquisition. No shocks were delivered during Extinction.  

• Skin conductance responses (SCRs) were measured throughout the whole experiment. 
 

1. Conditioned Responses in Acquisition 

Figure 1. There was a significant mean SCR to CS+ > CS-, F(1,19) = 11.361, p = 
0.003. Significant activity (p < .001, uncorrected) was observed in fear learning 
network in the contrast CS+>CS-.  

Figure 2. Greater activity for out-group faces was observed [non-sign. trend, 
F(1,19) = 3.69, p = .07] within an functional ROI defined  in Acquisition 
centered around [30 4.5 -19]. No sign. interaction was observed (p > .10). 
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2. Amygdala Activity in Extinction 

Figure 4. Significant Black > White [F(1,19) = 27.41, p < .001] and a Race x 
CS  interaction [F(1,19) = 19.49, p < .001] during Acquisition in the nucleus 
accumbens (NAcc). ROI (8mm sphere) taken from study [3].  

NAcc [10 12 -2] !

5. Interaction Between Race and CS in Extinction 

Figure 6.  Significant interaction contrast (Black CS+) – (Black CS-) > (White CS+) – (White CS), p < .001 
(uncorrected) in the MFG (BA10), right hippocampus, and bilateral parahippocampus and left fusiform 
face are (L. FFA). Activation map and parameter estimates of significant activity (p < .05, corrected) in the L. 
FFA presented above.  
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Figure 5. Significant. Black > White activation in middle frontal 
gyrus (MFG)(BA32) [p < .05, corrected (whole brain)] and MFG 
(BA6) [p < .05, corrected (small volume)]	  during Extinction. 	  

MFG (BA6) 
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Figure 3. There was a 
pos i t ive corre la t ion 
between activity in the 
right amygdala during 
Extinction to out-group 
faces and the number of 
shocks pa r t i c ipan t s 
thought they received to 
out-group faces [r(18) = 
0.48, p = .03], but not to 
i n - g r o u p  f a c e s . 
Importantly, in-group 
and out-group faces were 
p a i r e d w i t h e q u a l 
number of shocks. 
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3. Amygdala Correlation in Extinction 
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