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Abstract 

 

The aim of this thesis is to investigate whether the amygdala plays a significant role in 

implicit racial bias and to explore the possible explanations that may underlie race-related 

amygdala neural activity specifically in White and Black Americans. In order to answer these 

questions, a literature review of several studies is presented. Most of these studies have shown 

that amygdala plays a crucial role in implicit racial bias since greater amygdala activation was 

positively correlated with greater implicit racial bias. Hence, subjects that showed greater 

amygdala activation measured by fMRI also showed greater pro-White or anti-Black bias 

measured by the implicit association test. However, a few lesion studies on a patient (SP) with 

a bilateral amygdala damage concluded that the amygdala is not critical for implicit racial 

bias. Further research is needed to determine the actual role the amygdala plays in implicit 

racial bias specifically when observing Black American faces. Subsequently, alternative 

explanations that might explain race-related amygdala activation will be discussed briefly. In 

essence, the familiarity explanation and the culturally learned negative racial bias. 
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1. Introduction 

Race has many definitions but there is no consensus as for the best or most appropriate 

one (Anderson, Green, & Payne, 2009). Race is a complex and a multidimensional term with 

different conceptualizations, it has been defined by some investigators mainly by ancestry and 

combinations of distinguishable physical characteristics such as skin color (Forgiarini, 

Gallucci, & Maravita, 2011). While others claim race to be basically a social or sociopolitical 

construct that involves culture and self-identity. Mainly, race as a social construct refers to a 

specific group of people within a society that share certain characteristics such as shared 

history, culture, behaviors, language, and beliefs (Anderson et al., 2009). 

Race has been an emerging research area for the past few decades and as humans’ 

racial composition changes, interactions between intergroup are increasingly common. The 

nature of how intergroup cognition unfolds has been clarified by the help of the crucial 

evidence from neuroscience (Kubota, Banaji, & Phelps, 2012). Furthermore, scientists have 

tried to study how social categories of race are processed, and the neuroscience of race has 

been beneficial in pointing the way to the type of new behavioral evidence that is required to 

answer questions of how change is possible in human interactions. (Kubota et al., 2012).  

Psychologists have studied the beliefs and feelings that Whites have about Blacks 

’’racial bias’’, i.e., the presence of an indirect or a non-controllable behavioral response that 

displays a preference for one group over another. In this case, preference for Whites over 

Blacks (Dasgupta, McGhee, Greenwald, & Banaji, 2000; Kubota et al., 2012). In addition, 

recent research has focused on the role of implicit social bias, and in particular, race bias, as it 

is not accessible by introspection, but may yet have significant effects on behavior (Brosch, 

Bar-David, & Phelps, 2013). Moreover, the need to study automatic racial bias in particular, 

has led researchers to implement indirect measures of bias (Eberhardt, 2005). One of the 

indirect measures that is frequently reported is the Implicit Association Test (IAT) 

(Greenwald, McGhee, & Schwartz, 1998). It measures the degree to which social groups (e.g., 

White or Black) are automatically associated with positive and negative evaluations (e.g., 

good or bad) (Greenwald et al., 1998). It is important to note that this thesis will focus 

specifically on the racial IATs.  

Neuroscience studies on race state that there is a network of brain regions that reflects 

racial bias in the brain, consisting of fusiform face area (FFA), dorsolateral prefrontal cortex 

(DLPFC), and anterior cingulate cortex (ACC) (Kubota et al., 2012). The amygdala has been 
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reported to be the brain region with the greatest frequency in White-Black race studies 

(Dasgupta et al., 2000; Kubota et al., 2012).  

 The history of race relations in the US, particularly White-Black relations, is fraught 

with complex emotions, including hostility, fear, and lack of trust (Kubota et al., 2012). 

Furthermore, it has been suggested that different emotional states or reactions can motivate us 

either to approach or to withdraw from a situation. For example, fear and disgust may 

stimulate us to withdraw from the eliciting situation, whereas surprise and happiness may 

stimulate a tendency to approach the causing situation (Davidson, Ekman, Saron, Senulis, & 

Friesen, 1990). 

The aim of this thesis is to explore whether the amygdala plays a significant role in 

implicit racial bias and to understand what possible explanations that may underlie race-

related amygdala neural activity specifically in White and Black Americans. These research 

questions might be answered by reviewing existing research concerning the relationship 

between these two topics.  

This thesis will start by reviewing research findings of the implicit association test 

(IAT) and its usage in racial bias. Next, different dimensions of emotions are presented along 

with related neural correlates. Furthermore, given their significance to emotions, the limbic 

system and the amygdala are reviewed in depth. Afterward, amygdala’s involvement in fear 

conditioning and social responses is introduced. Subsequently, racial bias and its relation to 

the amygdala is discussed as well as other neural correlates that are involved in racial bias. 

Eventually, two possible explanations for this relationship are put forward along with some 

critique, the familiarity (expertise), and the culturally learned negative racial bias. Finally, a 

discussion concerning the findings, along with interpretations and implications are presented. 

Research shows that the amygdala mediates abstractions, such as beliefs, ideas, and 

concepts as well as unconscious preferences and biases about people and objects (Murray, 

2007). Therefore, it was claimed that the amygdala also has a significant role in the 

categorization of people into different groups, this implicit behavior might sometimes cause 

negative behaviors, such as racial stereotyping (Gazzaniga, Ivry, & Mangun, 2009). 

Moreover, the amygdala plays an important role in different emotions such as fear, sadness, 

anger, and disgust (Gazzaniga et al., 2009). Particularly several functional neuroimaging 

studies have shown that during the presentation of emotional stimuli, activity observed in the 
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human amygdala is correlated with the arousal-enhanced recall of these stimuli (Cahill et al., 

1996; Hamann, Ely, Grafton, & Kilts, 1999).  

There is evidence that the amygdala is not activated during conscious feeling, but it 

deals mainly with unconscious emotional states (Gazzaniga et al., 2009; Kolb & Whishaw, 

2009; Siegelbaum & Hudspeth, 2000). Thus, for the purpose of this thesis, the focus lies 

merely on amygdala’s role in implicit racial bias, due to its importance role in studies 

regarding race, emotions, and specifically fear conditioning. In addition, the majority of race 

studies in the US are mostly done on Caucasian Americans (Whites) and African Americans 

(Blacks). This thesis will focus merely on these two racial groups, but for the sake of 

simplicity, the terms Whites and Blacks will be used. 
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2. Implicit Association Test 

 

There are different measures that measure racial bias both directly and indirectly. An 

example of the former is the Modern Racism Scale (MRS), which is a commonly used 

measure of self-reported, conscious beliefs and attitudes towards Blacks (McConahay, 1986). 

Whereas the latter is mostly assessed by the Implicit Association Test (IAT), which measures 

the strength of association between concepts such as Black and White, and attributes such as 

bad and good (Greenwald et al., 1998). This thesis will focus on the later measure, due to the 

fact that it is used more frequently and the fact that it measures racial bias indirectly.  

The beliefs and feelings that Whites have about Blacks have been studied by 

psychologists for almost a century, and their findings from the data demonstrate a consistent 

and marked drop in stereotypes and negative attitudes (Dovidio & Gaertner, 2004; 

McConahay, Hardee, & Batts, 1981). However, for the past three decades, there has been an 

increase in dissatisfaction with survey-type measures of explicitly reported race stereotypes 

and attitudes (Kubota et al., 2012). As a consequence, investigators have developed indirect 

measures of social cognition. Greenwald et al. (1998) have devised the IAT, which is one of 

the commonly used measures of implicit social cognition. Along, IAT is an indirect measure 

for examining bias (Fazio & Olson, 2003; Greenwald et al., 1998; Nosek, Greenwald, & 

Banaji, 2007). The IAT is defined as a computerized task that involves a rapid categorization 

of pictorial stimuli, verbal stimuli or both (Greenwald et al., 1998).  

A metric of implicit associations between categories is provided by the analysis of the 

patterns of response times along with errors. In order to provide a measure of bias in implicit 

evaluative attitudes, the associations measured are commonly between a social category, e.g., 

a particular racial group, and positive versus negative associations. Indeed, implicit biases that 

were measured by using the IAT have been shown to be reliable, internally consistent, and 

predictive of human’s explicit behaviors (Greenwald et al., 1998; Steffens, 2004). Several 

researchers found that the IAT was not only related to explicit measures of prejudice but it is 

also linked to biases in intergroup social interactions. Thus, researchers argue that attitudes 

measured by the IAT do relate to intergroup behavior. Furthermore, unlike explicit measures 

of prejudice, the ability of the IAT to predict numerous specific biased social behaviors as 

measured by independent observers is in accordance with the claim that implicit measures of 

attitudes are particularly predictive of behavioral leakage (Dovidio, Kawakami, Johnson, 

Johnson, & Howard, 1997; McConnell & Leibold, 2001). 
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The IAT provides an index of individual differences in the ease of association such as 

White and good versus Black and good, by using response latencies to classify concept and 

attribute pairings (Ames, Jenkins, Banaji, & Mitchell, 2002). Moreover, when such social 

cognition measures that bypass access to conscious control are used, the results are contrary 

to the ones obtained from the self-report measures of stereotypes and attitudes. Specifically, 

for White subjects, significant levels of preference for positive stereotypes of Whites rather 

than Blacks are observed on the IAT, even when weak or no race preference is apparent on 

explicit, self-report measures (Ames et al., 2002).  

Furthermore, the authors found that the pattern is more complex for Blacks, where 

40% of them showed pro-Black attitudes, 40% showed a pro-White preference on the IAT, 

and 20% neutral with regard to race (Ames et al., 2002). Additionally, this variability in race 

attitudes across and within race groups is assumed to reflect social and cultural learning of 

race stereotypes and attitudes (Caprariello, Cuddy, & Fiske, 2009; Cuddy et al., 2009; Fiske, 

Bergsieker, Russell, & Williams, 2009). The IAT was developed for the objective of 

measuring implicit attitudes by measuring their underlying automatic evaluation, but it has 

proven to be useful for assessing other constructs as well, such as implicit stereotypes 

(Greenwald & Banaji, 1995; Greenwald et al., 1998). For example, the degree to which social 

groups (Whites versus Blacks, old versus young, etc.) are associated automatically with 

positive or negative evaluation (Gazzaniga et al., 2009). 

 Greenwald and Banaji (1995) define implicit attitudes as ’’introspectively 

unidentified (or inaccurately identified) traces of past experience that mediate favorable or 

unfavorable feeling, thought, or action toward social objects’’ (Greenwald & Banaji, 1995, p. 

8). Likewise, implicit attitudes are judgments or actions that are controlled by automatically 

activated evaluation, without the performers being aware of that causation (Greenwald & 

Banaji, 1995). Coupled with, the basic idea behind implicit attitudes is that they will manifest 

in different ways related to ambivalent feelings or social norms (Kim, Chen, & Hwang, 2011). 

 Greenwald et al. (1998) claim that the IAT can be used to measure implicit self-

concept and implicit stereotypes by appropriate selection of attribute discriminations and 

target concept. Generally speaking, the IAT is one of the most predominant implicit attitude 

measures in social psychology research (Gaertner & McLaughlin, 1983; Puertas, Rodriguez-

Bailon, & Moya, 2002). Also, the IAT can reveal a respondent’s implicit attitude toward 
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objects that are related to ‘ability and willingness’ issues through the strength of mental 

associations between the evaluative attribute of a target concept (Greenwald et al., 1998).  

Among several types of implicit measures, the IAT has obtained increasing credit as a 

research tool for decades (Sheldon, King, Houser-Marko, Osbaldiston, & Gunz, 2007). In 

addition, Greenwald, Nosek, and Sriram (2006) state that the IAT has been the subject of over 

250 publications since 1998, however, the IAT’s race attitude measure has been the subject of 

several critical articles (Blanton & Jaccard, 2006; Brendl, Markman, & Messner, 2001; 

Karpinski, 2004; McFarland & Crouch, 2002; Olson & Fazio, 2004; Rothermund & Wentura, 

2004; Steffens & Plewe, 2001). Furthermore, IAT’s central asset might be its property of 

producing a tangible and possibly unsettling reaction during performance (Greenwald & 

Krieger, 2006). 

There is a growing body of evidence as to the IAT’s validity for measuring automatic 

cognition (Greenwald & Nosek, 2001). Likewise, the IAT has proven to be reliable by a 

substantial number of studies by using the test-retest approach over a period of 6 weeks along 

with an estimate between 0,78 and 0,89 (Greenwald & Nosek, 2001). Moreover, the IAT has 

been found to have good internal validity (Greenwald et al., 1998), as well as good internal 

consistency. Also, moderate correlations between the IAT and related explicit measures are 

found often (Steffens, 2004). Not to mention, that the IAT effect is shown to be immune to 

latency factors, such as the number of items used, or handedness on responses (Greenwald et 

al., 1998).  

2.1. Methodology of the IAT 

 

The IAT, subjects are presented with examples of four concepts in a random order and 

only two different reactions are required (Greenwald et al., 1998; Steffens, 2004). The 

rationale of the IAT is that people have the ability to react fast if a pair of closely associated 

concepts requires one reaction and another pair, requiring another. On the contrary, if closely 

associated concepts require different reactions, the last mentioned should be relatively slow. 

The difference in reaction times between these two tasks (i.e., the IAT effect) is seen as an 

indicator of the degree of association between concepts (Steffens, 2004).  

Consequently, in the IAT subjects are asked to categorize faces from each group while 

simultaneously categorizing words as either bad or good. For example, for one set of trials the 

subject respond ’’ bad’’ words and White faces with one hand, and to ’’good’’ words and 
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Black faces with the other hand. In another set of trials, these pairings are switched. Next, the 

measure of bias is computed by the difference in the response latency between the Black-and-

good/White-and-bad trails versus the Black-and bad/White-and-good trails (Gazzaniga et al., 

2009; Steffens, 2004).   

In general, people tend to respond faster and more accurately in the compatible block 

than in the incompatible one. Hence, the IAT effect is assumed to reflect the presence of 

preexisting associations between the feature and target concepts (Nosek et al., 2007). 

Moreover, IAT-effects may be interpreted as indicators of racial prejudice when they are 

obtained with racial stimuli as target concepts (van Ravenzwaaij, van der Maas, & 

Wagenmakers, 2010). This alternative explanation of the racial IAT-effect suggests that 

White participants associate positive stimuli more easily with their ingroup, and negative 

stimuli more easily with outgroups. The latter effect has been also shown to be exhibited by 

Black participants while viewing ingroup members (van Ravenzwaaij et al., 2010).  

2.2. Advantages 

 

The IAT have been used to reveal the implicit attitudes of Whites towards Blacks, as 

well as conventional stereotypes about being powerful and powerless (Dovidio et al., 1997; 

Puertas et al., 2002). Since, the ability of the IAT in revealing implicit psychological states 

(Brunel, Tietje, & Greenwald, 2004), researchers have extended its application to other areas 

of applied research such as management and marketing (Kim et al., 2011). Thus, the IAT 

opens people up to discussions about social justice that might otherwise be dismissed as 

antiquated, which makes it a powerful educational tool (Bombardieri, 2005). Certainly, the 

disturbing fact that Blacks as a group are automatically associated with negative attributes for 

many Whites is also of interest to people who argue that biases can be rational (e.g. Arkes & 

Tetlock, 2004). 

In addition, the IAT seems to be a promising methodological advance as it predicted 

self-reported racial discrimination, including exclusion, verbal slurs and physical harm 

(Rudman & Ashmore, 2007). Nevertheless, even after controlling for explicit attitudes, 

evaluative stereotype (but not attitude) IATs predicted behaviors. The authors claim that the 

IAT is a better predictor of behaviors than self-reports when the domain concerned prejudice 

and stereotypes. Furthermore, implicit associations are sensitive to conditioning and context, 

just as attitudes and prejudice are (Blair, 2002; Fazio & Olson, 2003).  
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Consequently, group-related actions may be dramatically different from behavior 

directed toward individuals; our brains react in a different way when we individuate (Wheeler 

& Fiske, 2005), and so do we (Brewer, 1988; Fiske & Neuberg, 1990). Therefore, we are 

cautious against the assumption that the IAT scores reflect how people will generally behave 

toward outgroups member (Rudman & Ashmore, 2007). Similarly, van Ravenzwaaij et al. 

(2010) stress the danger of concluding that IAT results provide us with a reliable indication of 

racial prejudice. Although the IAT could be combined with other tools to predict human 

behavior in real-life situations, we must be cautious when drawing conclusions from IAT test 

and their ability to measure attributes that cause these kinds of behavior. 

One of the advantages of the IAT is its usefulness in diagnosing a varied range of 

socially significant associative structures (Rudman, Greenwald, & McGhee, 1996). A possible 

property of the IAT that is similar to the main feature of cognitive priming methods that is the 

IAT may resist masking by self-presentation strategies. Thus, attitudes and other automatic 

association might be revealed by the implicit association method, even for subjects who rather 

not to express those attitudes. Besides, the IAT can be useful in assessing a stereotypic 

differentiation between females and males on the strong-weak feature dimension (Rudman et 

al., 1996). By using me versus not me (i.e., self vs. other) as the target-concept contrast along 

with the pleasant-unpleasant contrast, a measure of evaluative associations that underlie self-

esteem can be obtained (Farnham, Greenwald, & Banaji, 1999).  

Another main advantage of tests that measure automatic cognition or aspects of 

behavior such as the IAT is, that they are less susceptible to faking than explicit tests, i.e., 

artificially influencing the results (Steffens, 2004). Indeed, the IAT has shown to be less 

susceptible to faking than questionnaire measures are, even without the occurrence of 

selective faking of single dimensions of the questionnaire. However, given limited 

experience, scores on the IAT are also susceptible to faking but to a limited degree, assuredly 

less so than an explicit test. Besides, faked scores on the IAT still correlate with those at the 

base rate. Steffens (2004) argues that once implicit tests such as the IAT become recognized 

as diagnostic instruments, it is rather likely that people will take a given test more than once. 

In order to understand the role amygdala plays in implicit racial bias, we ought to have 

a more general understanding of the affective context in which amygdala is significant, i.e., 

emotions. The next chapter will present emotions and related neural correlates. 
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3. Emotions 

 

Researchers had a continuous debate over the existence of separate human emotions 

(Cannon, 1927; Darwin, 1872; Davidson, 1992; Ekman, 1992; Gray, 1990). Emotions 

comprehend a wide range of experience and can be studied in several ways, stretching from 

verbal descriptions to the measurement of hidden physiological responses, such as heart rate 

(Lang, 1995).  

In this chapter, different ways of approaching the categorization of emotions are 

presented along with the neural correlates implicated in different emotions. In addition, the 

limbic system and the amygdala are reviewed in depth, due to their significance to emotions.  

3.1. Dimensions and Categorizations  

 

An influential two-dimensional model was developed by Rolls (1999) where emotions 

are considered to be a by-product of positive and negative reinforcement (Lang, 1995; 

Murray, 2007). The first dimension originates from the administration of negative 

reinforcement to administrating positive reinforcement, these emotional states range from 

positive (e.g. confident or happy) to negative (e.g. anger or fear). In particular, a tendency 

towards attraction or approach is associated with positive emotional states, whereas, negative 

emotional states are linked to aversion and defense, in which escape, avoidance, and 

withdrawal are likely to occur. Thus, different behavioral tendencies are linked to these 

different emotional states (Lang, 1995; Murray, 2007). Arousal is the second dimension of 

emotion, on this dimension both positive and negative emotional states can range from 

relative calm to high degrees of arousal. Along, these dimensions of emotion are useful in 

determining the neural circuits involved in emotion (Gallagher & Chiba, 1996). 

This multidimensional model emerged partly from neurobiological studies in the 

1960s and 1970s, indicating that emotion and reward processing are mediated by the same 

neural structures. Nevertheless, these neuropsychological results have been overturned by 

recent research which led to a reevaluation of the model (Murray, 2007).These dimensions of 

emotion are useful in determining the neural circuits involved (Gallagher & Chiba, 1996).  

Some of the terms we use to describe our emotional lives are happy, sad, fearful, 

disgusted, angry, and pleased. Unfortunately, it is difficult to translate the language of 

emotion into discrete states and variables that can be studied in the laboratory settings 
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(Gazzaniga et al., 2009). In order to apply some order and consistency to the definition of 

emotion, researchers have focused on two primary categories of emotions: First, basic 

emotions that are seen through facial expressions, and the second dimensions of emotion are 

seen as reactions to events (Gazzaniga et al., 2009).   

Another way of approaching the categorization of emotions is to describe them as 

reactions to events in the world that differ along a continuum rather than discrete states. One 

type of dimensional approach to categorization suggests that emotional reactions to events 

and stimuli can be characterized by two aspects: valence (good-bad or pleasant-unpleasant) 

and arousal (the intensity of the internal emotional response, e.g. high or low) (Russell, 

1979). In addition, Gazzaniga et al. (2009) claim that a more tangible assessment of the 

emotional reactions caused by stimuli could be achieved by using this dimensional approach, 

i.e., tracking emotional valence and arousal-research. Likewise, cognitive neuroscience 

researchers have used another dimensional approach to characterize emotions by the goals 

and actions that they motivate (Gazzaniga et al., 2009).   

Davidson et al. (1990) have suggested that different emotional reactions or states can 

motivate us either to approach or to withdraw from a certain situation. For example, happiness 

and surprise may stimulate a tendency to approach or engage in the eliciting situation, 

whereas disgust and fear may motivate us to withdraw from the eliciting stimuli (Davidson et 

al., 1990). Clearly, all of our emotional experience could not be captured by the basic and 

dimensional approaches to defining emotions. However, those approaches offer a beginning 

framework that could be used in emotion’s scientific investigations.  

Gazzaniga et al. (2009) state that no single approach is correct, but having a clear 

definition of emotion is crucial in research, so that accurate consensus can arise from a range 

of results. Many years ago emotion was viewed as a unitary concept that could be localized to 

one specific circuit, such as the limbic system, hence, separating this ’’emotional brain’’ from 

the rest of the brain. This was done by early attempts trying to identify neural circuits of 

emotion. Furthermore, the investigations of emotion have become more complex and detailed 

over the years. The author accepts that emotion is a multidimensional behavior that may not 

be captured by a single definition or captured in a single neural circuit or brain system. 

Emotion research nowadays focuses on identifying the neural systems underlying 

specific emotional behaviors and on specific types of emotional tasks. It is no longer thought 

that there is only one neural circuit of emotion, but rather, depending on the situation or the 
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emotional task, different neural systems are expected to be involved. Additionally, some brain 

regions that are more or less specialized for emotional processing might be involved in these 

systems, along with other neural systems that aid many functions depending on what role a 

specific emotion plays. Specifically, brain regions that maintain attentional alertness are 

recruited to detect threat signals (Gazzaniga et al., 2009).  

3.2. Neural Correlates 

 

         The amygdala plays an important role in emotion, but such emphasis should not be 

misinterpreted as a statement that it is the only brain area studied in the investigation of 

emotion (Gazzaniga et al., 2009). Moreover, Ekman (1992) claims that recognizing facial 

expressions is crucial to our appreciation of the physical and social environment, with 

separate emotions having distinct facial expressions. Extensive research on fearful faces 

indicates the involvement of the amygdala in fear (Adolphs, Tranel, Damasio, & Damasio, 

1994, 1995; Breiter et al., 1996; Calder, 1996; Morris, Öhman, & Dolan, 1998). Researchers 

have repeatedly stressed the importance of the amygdala for some, but not all emotions, such 

as anger, sadness, and disgust (Gazzaniga et al., 2009). It has been reported by 

neuropsychological studies that amygdala lesions are more associated with impaired 

responses to facial expressions of fear than disgust (Breiter et al., 1996; Morris, Öhman, & 

Dolan, 1999; Phelps et al., 1998; Whalen et al., 1998). 

The parts of the forebrain are collectively known as the limbic system or limbic lobe. 

This system includes several structures that form a border or a limbus (in Latin) around the 

brainstem. Paul Broca has named it ’’the grand lobe limbic’’ (Gazzaniga et al., 2009). The 

cingulate gyrus is a band of cortex that extends above the corpus callosum in the anterior-

posterior direction. Furthermore, in the 1930s, James Papez was the first to suggest the idea 

that these structures were organized into a system for emotional behavior. Along, Papez 

proposed a circuit theory of the brain and emotion, suggesting that emotional responses 

contain a network of brain regions including the hypothalamus, the septum, hippocampus, 

cingulate gyrus, and the anterior thalamic nuclei (LeDoux, 1991, 1996, 1998; Kolb & 

Whishaw, 2009). These brain regions were later named by Paul MacLean the Papez circuit 

and sometimes called the ’’classical’’ limbic lobe. Later on, Papez has extended this 

emotional network to include portions of the basal ganglia, the orbitofrontal cortex (OFC), 

and the amygdala (Siegelbaum & Hudspeth, 2000). 
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This extended neural circuit of emotion was then named the limbic system. Much has 

been learned about these structures involvement in the limbic system, and the amygdala today 

is a group of neurons anterior to the hippocampus, which is usually considered a key 

component together with parts of the basal ganglia along the orbitofrontal cortex (Siegelbaum 

& Hudspeth, 2000). According to some other descriptions, the medial dorsal nucleus of the 

thalamus is also included in the limbic system. MacLean’s early work identifying the limbic 

system as the ’’emotional’’ brain was very significant, and has been supported over the years 

(Kötter & Meyer, 1992; LeDoux, 1991). The inclusion of the amygdala and the orbitofrontal 

cortex has contributed to the term limbic system’s continued popularity in more recent work. 

Moreover, every year new functions of the limbic system are discovered, however, it has been 

impossible to conclude criteria for defining which pathways and structures should be included 

in the limbic system. At the same time, the hippocampus as the classic limbic area has been 

shown to be more significant for other, non-emotional processes, such as memory and 

learning (Gazzaniga et al., 2009; Kolb & Whishaw, 2009).  

 

The amygdala’s main functions are related to the processing of emotion, 

understanding this brain region is important to the cognitive neuroscience investigation of 

emotion (Gazzaniga et al., 2009; LeDoux, 1991). As mentioned the amygdala is not the only 

region important in emotional processing but it plays a significant role (LeDoux, 1991). 

Furthermore, cognitive neuroscientific studies of emotion focus on a number of brain regions 

that play a role in different emotional tasks (e.g. anterior cingulate gyrus, insular cortex, 

orbitofrontal cortex, hypothalamus, basal ganglia, and somatosensory cortex). Although most 

of the amygdala research has focused on aversive responses specifically fear, recent 

neuroimaging studies have shown that the human amygdala is also involved in positive 

emotions, to be exact, it mediates performance on many reward-based decision-making tasks 

(Holland & Gallagher, 2004; Morrison & Salzman, 2010; Siegelbaum & Hudspeth, 2000).  

In rats and monkeys the amygdala is required for associating neutral stimuli with 

rewards, hence, it connects stimulus rewards and punishers. Moreover, the involvement of the 

amygdala in emotions has been shown by a growing number of functional imaging studies of 

humans (Gazzaniga et al., 2009). For example, the activation of the human amygdala, when 

people make decisions based on the reward value of stimuli, or when subjects observe 

pictures of stimuli associated with money, food, and sex (Murray, 2007; Siegelbaum & 

Hudspeth, 2000). 
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Siegelbaum and Hudspeth (2000) argue that there is evidence that the amygdala is not 

activated during conscious feeling, but that it deals primarily with unconscious emotional 

states. Besides, the amygdala has a variety of connections that allows it to also influence 

cognitive functions such as implicit emotional learning, modulating memory, attention, 

perception, decision making, emotion, and social behavior (Gallagher & Chiba, 1996; 

Holland & Gallagher, 2004; Phelps & LeDoux, 2005). Not to mention, that amygdala 

function could be altered in a number of human’s psychiatric disorders, especially anxiety and 

fear disorders, also, the amygdala plays an important role in processing cues related to 

addictive drugs (Siegelbaum & Hudspeth, 2000). Considering the significance of the 

amygdala in the limbic system, it will be reviewed in depth below. 
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4. The Amygdala 

The amygdala is a small almond-shaped structure of the brain that is located 

bilaterally in the medial temporal region to the anterior portion of the hippocampus 

(Gazzaniga et al., 2009). Like most brain areas, the amygdala is not a single, coherent mass 

but instead consists of subareas and approximately 12 nuclei (DeLisi, Umphress, & Vaughn, 

2009). The amygdala’s central and lateral nuclei are especially important in fear conditioning 

(Gallagher & Chiba, 1996; Gazzaniga et al., 2009; Öhman, 2005; Siegelbaum & Hudspeth, 

2000). For many years, the amygdala was thought of mainly as a center for fear in the brain 

(Morrison & Salzman, 2010). 

 Furthermore, the basic findings in animals that have also been confirmed in human 

studies revealed that the amygdala plays a crucial role in representing fear (Gazzaniga et al., 

2009; Phelps & LeDoux, 2005; Siegelbaum & Hudspeth, 2000).). As well as identifying 

facial expressions of fear by evaluating the emotional charge of a stimulus to determine the 

absence or presence of danger. However, patients with amygdala lesions fail to recognize 

facial expressions of fear and do not produce autonomic fear responses to these. In addition, 

this brain region has emerged with primary functions related to emotional processing, such as 

the affective aspects of memory, thus storing or processing emotional memories (Gazzaniga 

et al., 2009; Siegelbaum & Hudspeth, 2000; Phelps & LeDoux, 2005).  

It was in the early 20th century, that structures in the medial temporal lobe (MTL) were 

first proposed to be important for emotion, when unusual emotional responses in monkeys 

due to the removal of the temporal lobe including the amygdala, were documented by Klüver 

and Paul Bucy in 1939 (Gazzaniga et al., 2009; LeDoux, 1998). In addition, the amygdala was 

identified as the primary MTL structure underlying the fear associated deficits observed with 

what become known as Klüver-Bucy syndrome. This deficit was called psychic blindness, 

and one of the prominent characteristics was a lack of fear for previously feared objects (e.g., 

snakes and humans) (Gazzaniga et al., 2009; LeDoux & Bemporad, 1997). 

 Moreover, the laboratory monkeys showed a variety of psychological disturbances 

including alterations in sexual behavior (attempting to mate with inappropriate partners, like 

members of other species) and feeding habits (putting uneatable objects in their mouth). Even 

though humans with amygdala damage do not show the typical signs of Klüver-Bucy 

syndrome, they do show fear processing deficits that are more subtle. Additionally, when it 

comes to research on emotional processing in the brain, the amygdala has been the primary 
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focus, having a strong role in implicit emotional learning (Gazzaniga et al., 2009; Siegelbaum 

& Hudspeth, 2000; Kolb & Whishaw, 2009).  

4.1. Fear Conditioning 

 

Fear has been a popular emotion in neuroscience research due to its significance for 

survival and because exceptional behavioral protocols are available for studying fear in 

animals (Siegelbaum & Hudspeth, 2000). Fear is defined as an aversive, activated emotional 

state that helps to motivate the organism to cope with threatening events (Öhman, 2005). In 

addition, some researchers claim that fear is controlled by ancient systems in the brain, mainly 

the amygdala, which may act relatively independently of the later developing higher 

cognitions (LeDoux, 1996; Öhman & Mineka, 2001; Rosen & Schulkin, 1998).  

 Fear conditioning is a form of classical conditioning in which the neutral stimulus 

comes to elicit defensive behavior along with physiological responses after being associated 

with an aversive event (Phelps & LeDoux, 2005). One of the advantages of using the fear 

conditioning paradigm in investigating emotional learning is that it works fundamentally the 

same across a wide range of species, from fruit flies to humans. Consequently, researchers 

such as Joseph LeDoux have used the fear conditioning paradigm to map out the neural 

circuits of fear learning from stimulus perception to emotional response (LeDoux, 1996). 

Gazzaniga et al. (2009) state that these studies have revealed the complexity of the 

amygdala as a brain structure that consists of several sub-nuclei. Also, the amygdala’s lateral 

nucleus works as a convergence area for information from several brain regions, allowing for 

the formation of essential associations in fear conditioning. Moreover, the lateral nucleus is 

projected to the central nucleus of the amygdala. Namely, these projections initiate an 

emotional response if a stimulus after being analyzed and placed in the suitable context is 

determined to represent something threatening or potentially dangerous (Gazzaniga et al., 

2009; LeDoux, 1998). 

The role of the amygdala in learning to respond to stimuli that have come to represent 

aversive events through fear conditioning is said to be implicit. This is due to the fact that the 

learning is expressed indirectly through a physiological or behavioral response, such as 

potentiated startle or autonomic nervous system (Gazzaniga et al., 2009). Although amygdala-

damaged patients fail to exhibit an indirect conditioned response, when asked to report the 

parameters of fear conditioning consciously or explicitly, they demonstrate no deficit. 
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Moreover, damage to the amygdala appears to leave the latter ability intact. Likewise, patients 

with amygdala lesions have shown a dissociation between impaired conditioned responses 

and intact explicit knowledge of the events that occurred during fear conditioning (Gazzaniga 

et al., 2009; Siegelbaum & Hudspeth, 2000).  

4.2. Brain Pathways  

 

An important feature of the neural circuitry of fear conditioning is that the conditioned 

(CS) or the unconditioned stimulus (US) can both reach the amygdala through two separate 

and simultaneous pathways (LeDoux, 1996, 1998). In addition, the author concluded that for 

information to reach the amygdala, cortical processing is not necessary. Furthermore, the 

author has demonstrated that there is a direct, fast route to the amygdala from the thalamus 

which is called the ’’low road’’, this is a subcortical pathway where sensory information 

about a stimulus is projected to the thalamus, which then sends a signal directly to the 

amygdala. Hence, the thalamus does not produce a refined analysis of this sensory 

information, but it can send a simple signal to the amygdala indicating whether this stimulus 

resembles the CS. At the same time, the stimulus’ sensory information is being projected to 

the amygdala via another, a cortical pathway which is sometimes referred to as the ’’high 

road’’. This road is somewhat slower but analyzes the stimulus more thoroughly and 

completely than the low road (LeDoux, 1998).  

Correspondingly, the sensory information projects to the thalamus, where it is sent to 

the sensory cortex for a better analysis, the results then are projected to the amygdala. The 

low road allows for a quicker information receiving to the amygdala in order to prime, or 

prepare the amygdala so that it can respond immediately if the information from the high road 

confirms that the sensory stimulus is the CS. Therefore, those two pathways are adaptive to be 

both sure and fast when responding to a threatening stimulus (Gazzaniga et al., 2009; 

LeDoux, 1998). In sum, the amygdala can be quickly activated by ’low road’ via the 

thalamus, without the need of the cortex (Öhman, 2005). LeDoux’s (1991, 1998)  hypothesis 

and findings were supported by results from studies that have examined the neural 

connectivity between different brain regions and the amygdala, by means of correlation 

analyses when masked stimuli activated the amygdala (Morris et al., 1998, 1999).  
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4.3. The Amygdala and Learning 

 

The amygdala is not only essential for implicit emotional learning but also it interacts 

with other memory systems, predominantly the hippocampal memory system, whenever there 

are emotional information or events. This interaction between the amygdala and the 

hippocampus-dependent declarative (conscious) memories occurs in two main ways: First, the 

amygdala is crucial for indirect and normal emotional responses to stimuli with explicitly 

learned properties, by means other than fear conditioning. Second, the amygdala modulates 

the storage of declarative or explicit memories for emotional events, enabling it to enhance 

the strength of these memories (Gazzaniga et al., 2009). 

Furthermore, the amygdala is necessary to the ability to show a conditioned fear 

response during fear conditioning. Although animal models of emotional learning highlight 

amygdala’s role in fear conditioning and the indirect expression of the conditioned fear 

response, emotional learning in humans can be much more complex. Chiefly, in humans, the 

amygdala is critical for fear responses indirect expression when the emotional learning 

happens explicitly, hence, other than fear conditioning. Likewise, when patients with 

amygdala lesions respond to emotional scenes, similar deficits have been observed (Angrilli 

et al., 1996; Funayama, Grillon, Davis, & Phelps, 2001). Moreover, there is also an amplified 

effective connectivity that is bidirectional between the hippocampus and amygdala during 

recall of emotional information that is relative to current behavior (Smith, Stephan, Rugg, & 

Dolan, 2006). Moreover, several fMRI studies indicate that normal amygdala function plays a 

role in the improved declarative memory observed with arousal in human (Gazzaniga et al., 

2009). 

The interaction between the amygdala and the hippocampal memory system and 

explicit memory are very complex and specific. The amygdala ensures that we do not forget 

arousing events over time by acting to modulate their storage. In addition, we can explicitly 

learn that stimuli in the environment are associated with potential aversive consequences, 

without having to experience these consequences ourselves. The amygdala activity and 

certain indirect fear responses can be affected by the explicit, hippocampal-dependent 

representation of the emotional properties of events. Furthermore, the interactions of the 

hippocampus and amygdala help ensure that important and emotionally charged information 

and events are remembered for a long time. This ultimately ensures that our bodily response 
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to threatening events is adaptive and appropriate (Gazzaniga et al., 2009). 

 

4.4. Social Responses 

 

The human amygdala appears to be non-vital for the explicit evaluation’s ability to 

label a stimulus consciously as neutral, bad, good, or arousing (Gazzaniga et al., 2009). 

Nevertheless, there are a couple of exceptions: the human amygdala is significant for humans’ 

normal responses to a subset of social stimuli, e.g. facial expressions, as well as categorizing 

individuals into different groups (Gazzaniga et al., 2009). Moreover, some functional 

neuroimaging studies support the role of importance that the amygdala play in the processing 

of the facial expression of fear. Hence, the amygdala’s activity increases when responding to 

a brief presentation of facial fearful expressions contrary to neutral facial expressions (Breiter 

et al., 1996). 

Whalen et al. (1998) claim that even though the amygdala will show an activation 

response to other emotional expressions, such as angry or happy, the response to fear is 

significantly greater. Indeed, for the amygdala to respond to fearful facial expressions, it is 

not necessary that the subject has to be aware of seeing the fearful face. Subsequently, 

subliminally presented fearful facial expressions, i.e., so rapidly that the subject is unaware of 

their presentation, and after that being masked with neutral facial expressions will still lead to 

amygdala activation. Moreover, this activation to subliminal fearful facial expressions is as 

strong as the activation to fearful facial expression where the subject is consciously aware of 

seeing (Whalen et al., 1998).  

The amygdala’s role is not only limited to making judgments about basic emotions but 

it extends to play a large role in making social judgments in both humans and nonhumans 

(Adolphs, Tranel, & Damasio, 1998; Adolphs et al., 1999; Adolphs, 2003; Kling & Brothers, 

1992). Likewise, earlier studies in nonhuman primates have also suggested this finding (Kling 

& Brothers, 1992; Klüver & Bucy, 1937; Rosvold, Mirsky, & Pribram, 1954). These studies 

have demonstrated that amygdala damage leads to impaired social behavior (Adolphs, 2003). 

Furthermore, amygdala’s crucial role in the explicit evaluation of fearful facial expressions 

also extends to other social judgments about faces, like indicating a person’s trustworthiness 

or approachability from a picture of a face (Adolphs, Tranel, & Denburg, 2000).  
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Nonetheless, the amygdala is not important for all types of social communication, 

gross impairment in the ability to respond to social stimuli is not shown in patients with 

amygdala damage. Still, those patients can give a normal rating to speech sounds that indicate 

emotion, even if a person is speaking in a fearful tone, and they can correctly interpret 

descriptions of emotional situations (Adolphs et al., 1999; Anderson & Phelps, 1998; Scott et 

al., 1997). Moreover, patients with amygdala lesions appear to be limited to a deficit in the 

recognition of facial expressions; being able to communicate and generate a variety of facial 

expressions. Also, they are able to recognize the perceptual similarity between different facial 

expressions even after mislabeling those expressions’ emotional content, they do not show 

other, non-emotional face recognition deficits (Anderson & Phelps, 1998). 
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5. Racial Bias 

 

A fundamental capacity of the human brain is the discrimination between ’’us’’ and 

’’others’’ (Kubota et al., 2012). We categorize other individuals as ’’ingroup’’ or ’’outgroup’’ 

within seconds, based on gender, race, culture, or even trivial characteristic (Simon & 

Hamilton, 1994). This discrimination between ingroups and outgroups has been considered as 

an evolutionary mechanism selected for the advantages of group survival (Hewstone, Rubin, 

& Willis, 2002). Notably, this discrimination results in negative bias against outgroup 

members as well in cooperation toward ingroups (Amodio, 2014). Moreover, researchers 

claim that racial bias has originated from this ingroup/outgroup discrimination (Liu, Lin, Xu, 

Zhang, & Luo, 2015).  

Recent studies suggest that the way we resonate with others’ bodily states is strongly 

influenced by how we categorize social groups based on racial group membership. Similarly, 

human’s attitudes and social behaviors have been strongly influenced by race as it is a 

noticeable distinguishing factor between individuals (Maister, Slater, Sanchez-Vives, & 

Tsakiris, 2015). Furthermore, research has shown that expressions of prejudicial attitudes 

toward Black and White social groups, as measured by self-report, have declined steadily 

over the last several decades (Biernat & Crandall, 1999). However, despite this decline, 

robust evidence of negative evaluations has been observed on indirect measures that bypass 

and access awareness and conscious control (Chen & Bargh, 1997; Cunningham, Nezlek, & 

Banaji, 2004b; Dovidio, Kawakami, & Gaertner, 2002; Fazio, Jackson, Dunton, & Williams, 

1995).  

These studies have revealed negative indirect (automatic) evaluations of, and behavior 

toward Blacks compared with Whites, that are consistent with findings from other studies 

(Banaji, Roediger, Nairne, Neath, & Surprenant, 2001; Cunningham et al., 2004a; Dasgupta et 

al., 2000; Greenwald et al., 1998; Lieberman, Hariri, Jarcho, Eisenberger, & Bookheimer, 

2005; McConahay, 1986; Nosek et al., 2007; Phelps et al., 2000). Along, one of the primary 

achievement of the field of social cognition is understanding the nature of these unconscious 

evaluations of social groups (Phelps et al., 2000).  

 At the very beginning of the human social interaction, implicit racial bias can bias our 

face perception (Liu et al., 2015). Yet, the authors add that there is not much that is known 

about the neurocognitive mechanism on how facial emotions perception is influenced by 
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racial bias. Researchers from different disciplines have recently discovered how bias toward 

outgroups can be displayed as different emotions (e.g. Cottrell & Neuberg, 2005; Fiske, 

Cuddy, Glick, & Xu, 2002; Mackie, Devos, & Smith, 2000). Furthermore, one study on the 

evaluations and distinct emotions toward outgroups were specifically connected, where the 

focus was on specific kind of appraisal-threat and distinct emotions toward outgroups 

(Cottrell & Neuberg, 2005). The authors predicted and found correlational evidence for the 

assumption that outgroups activate specific threats, such as harm or contamination, and that 

these threats are associated with distinct emotions such as anger or disgust, respectively. 

Consequently, Cottrell and Neuberg (2005) argue that threat appraisals activate intergroup 

emotions, specifically, because groups pose evolutionarily important ‘socio-functional 

threats’, including competition for resources, disease, attack, and non-reciprocation. 

There are numerous race studies that have investigated various neural correlates that 

are implicated in racial bias besides the amygdala. These include the ACC, DLPFC, and FFA, 

therefore, these will be reviewed in the next chapter.  

5.1. Neural Correlates of Racial Bias 

 

Electrophysiological and neuroimaging research has recently revealed new insights by 

considering the neural mechanism that underlie racial categorization, the activation, and 

application of racial prejudice and stereotypes. Specifically using electrocortical responses 

(EEG/ERPs) and functional brain imaging (e.g., fMRI) to provide a good access to how our 

brains process race. Also how behaviors and perceptions are influenced by race (Ito & 

Bartholow, 2009). The expression of race attitudes certainly reflects a network of brain 

regions (Kubota et al., 2012). In neuroscience studies of race, the brain regions most often 

reported to be activated include the amygdala, anterior cingulate cortex (ACC), dorsolateral 

prefrontal cortex (DLPFC) and fusiform face area (FFA) (Kubota et al., 2012).  

A short overview of these brain regions follows, except the amygdala, since it has 

been reviewed in depth above. In addition, a presentation of a hierarchy control model 

developed by Bodenhausen, Macrae, and Milne (1998) will be presented, this model 

illustrates the stages of the brain regions’ activation of the race processing. Subsequently, the 

neural basis of some emotions (disgust) in relation to racial bias will be reviewed.  

The dorsal ACC is another brain region that has often been implicated specifically in 

the processing of visually processing stimuli in neuroimaging studies of race (Kubota et al., 
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2012). Moreover, the ACC is involved in monitoring for response competition (Botvinick, 

Braver, Barch, Carter, & Cohen, 2001), and once a conflict is detected, ACC serves to involve 

executive control. Similarly, in the race context, conflict between dominant feelings that are 

automatic, and conscious intentions to respond justly may explain the involvement of ACC 

(Kubota et al., 2012). This will be discussed in details when the hierarchy control model is 

reviewed below. Moreover, evidence of ACC activation in response to Black and White faces 

has been reported by several of studies, and few suggest that the ACC BOLD activation 

reflects conflict between dominant, automatic race attitudes and intentional, explicit race 

beliefs about equality. Indeed, the convergence between neural activity and behavior makes 

such a specific claim possible (Kubota et al., 2012). 

In addition, giving the role of ACC in executive control when a conflict is detected 

(Gazzaniga et al., 2009), it has been suggested that the ACC detect conflict between 

conscious intentions and implicit race attitudes to be nonbiased. Accordingly, various studies 

have revealed that people intentionally try to control their negative racial-based behavior 

caused by the automatic negative evaluations (Kubota et al., 2012). Consequently, the authors 

state that several studies have revealed the existence of a positive correlation between a 

person’s implicit attitudes concerning racial bias and activation in ACC. Furthermore, this 

correlation indicates that the stronger the automatic negative responses are to out-group-race 

members the more effort is required to control this bias, therefore an increase in ACC is 

occurs (Kubota et al., 2012). 

The activation of the DLPFC is reported by the majority of the race studies that also 

report activation of the ACC (Kubota et al., 2012). It is believed by affective neuroscientists 

that the DLPFC is important in the cognitive regulation of emotion, modulating responses in 

the striatum and amygdala, most likely indirectly through its connectivity with the ventral 

medial PFC (Hartley & Phelps, 2010). Hence, the DLPFC is involved in implementing 

control, whereas the ACC is involved in performance monitoring (MacDonald, Cohen, 

Stenger, & Carter, 2000). Moreover, studies of race processing suggest that the DLPFC and 

the ACC work together. Whereas the former regulates undesired, negative evaluations, hence, 

implicit racial associations, the latter detects a conflict between conscious intentions and 

implicit attitudes (Stanley, Phelps, & Banaji, 2008). Even though, conflict-and-control-

regions are activated it has been argued that racially-biased behaviors can occur (Amodio, 

Harmon-Jones, & Devine, 2003).  
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The fusiform face area (FFA) is a region of the temporal lobe known to be involved in 

the early processing of faces (Gazzaniga et al., 2009). The responses to in-group and outgroup 

faces has been often investigated in various race studies (Kubota et al., 2012; Lieberman et 

al., 2005). Face recognition research, such as distinguishing between familiar faces and non-

familiar or new faces, and between faces and non-faces, implicates the FFA (Kanwisher, 

McDermott, & Chun, 1997; Rossion, Schiltz, & Crommelinck, 2003). Furthermore, race 

effects on FFA activity have downstream consequences; e.g., race correlates with an ingroup 

memory advantage, and it has greater activity in left FFA to ingroup than outgroup faces. 

Suggesting that race influences the ability to distinguish between faces, proposing a possible 

role for the FFA in racial bias (Ito & Bartholow, 2009). 

 In addition, participants display greater FFA activation when viewing same-race faces 

compared with other-race faces (Eberhardt, 2005; Kubota et al., 2012). Likewise, it was 

suggested that for both Black and White outgroups or other race faces, will result in less FFA 

activation (Golby, Gabrieli, Chiao, & Eberhardt, 2001). Moreover, research shows that 

individuals are more accurate and faster at recognizing faces of ingroup members than 

outgroup members, often referred to as the other-race, cross-race or same-race effect 

(Brigham & Malpass, 1985).  

There is a hierarchical control model in the social psychological literature on race. In 

this model, higher order personal and societal motivations impact other, lower order features 

of personal understanding, such as the application of category-based evaluation derived from 

race (Bodenhausen et al., 1998). According to the psychological model race stimuli 

processing occurs in two stages. The first stage requires the detection, categorization and 

automatic evaluation of race, FFA and amygdala appear to be involved in this stage. The 

second stage requires higher order personal and societal motivations that use some control 

over inferior order processes. In addition, brain regions that are associated with this stage are 

DLPFC and ACC (Kubota et al., 2012). 

It was found that disgusted faces of outgroups resulted in increased activity in insula 

and amygdala, in compared to disgusted ingroup faces. The functional couplings of the insula 

with both the ACC and the amygdala could predict the level of implicit racial bias, suggesting 

that the insula is mostly involved in racially biased disgust perception through two distinct 

neural circuits (Liu et al., 2015). The insula is rarely of particular interest in neuroimaging 

studies of bias, however, it has been found to be frequently involved with implicit negative 
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attitudes and responses toward racial outgroups versus ingroups (Lieberman et al., 2005; 

Richeson et al., 2003; Ronquillo et al., 2007).  

This finding has been interpreted as reflecting a negative intuitive reaction, such as 

disgust to racial outgroups (Harris & Fiske, 2007), and it has been specifically linked to White 

subjects’ implicit negative attitudes against Black people (Knutson, Mah, Manly, & Grafman, 

2007). Moreover, Jones (2007) claims that among all negative facial expressions, the 

perception of disgust may be specifically interesting, given its close relationship with 

prejudice. Besides, individuals who exhibited enhanced rejection of outgroups were those 

with higher sensitivity to disgust (Inbar, Pizarro, & Bloom, 2009). Neuroimaging studies have 

recently stated that processing of prejudice-related information and disgust signal shares 

neural correlates, such as the amygdala, insula, ACC, and orbitofrontal cortex (Jones, 2007; 

Kubota et al., 2012). Given the focus of this thesis, the next chapter will concentrate on racial 

bias and its relation to the amygdala. 

5.2. Racial Bias and the Amygdala 

 

Various neuroimaging studies in adults have consistently found that increased 

amygdala activity is related to differential perception of race (Cunningham, et al., 2004a; Hart 

et al., 2000; Lieberman et al., 2005; Phelps et al., 2000; Telzer, Humphreys, Shapiro, & 

Tottenham, 2013). Furthermore, Hart et al. (2000) were the first in the neuroimaging field to 

study the effects of race on the amygdala, by exposing White and Black subjects to the faces 

of White and Black people with neutral facial expressions while recording neural activity in 

the amygdala. There was no significant difference in amygdala activation between ingroup 

and outgroup faces during early presentations of faces. However, amygdala activation 

declined more for ingroup faces than for outgroup faces during the later presentation, 

indicating a heightened habituation toward ingroup faces.  

Hart et al. (2000) propose that these findings have two possible explanations. First, 

faster amygdala habituation might be a result of greater familiarity, hence, the faces of 

ingroup members may seem more familiar because people tend to have greater experience 

with ingroup members. Second, racial bias directed against racial outgroups might be linked 

to differential amygdala responses when viewing racial outgroup faces. Phelps et al. (2000) 

have focused on the second possibility suggested by Hart et al. (2000). Nonetheless, findings 
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in each of the studies propose that social experience plays an important role in the alteration 

of neural responses in the amygdala (Eberhardt, 2005). 

Phelps et al. (2000) have tried to expand the research on unconscious social evaluation 

among groups (Whites towards Blacks) by measuring brain activity in addition to behavior, 

with two main goals: (1) to examine the relation between brain activity, individual variability 

in conscious and unconscious social evaluation, and (2) to examine the neural correlates of 

responses to racial groups. Phelps et al. (2000) argue that given the participation of amygdala 

in the indirect expression of learned emotional responses. As well as, the significance of 

memory and learning in social evaluation, that the neural systems involved in the evaluation 

of social groups are likely to be complex and extensive. Since the amygdala has been shown 

to be involved in the arousal of negative affect (Zald, 2003), several studies have revealed 

greater amygdala activity to be elicited by racial outgroup members than by ingroups 

(Lieberman et al., 2005; Ronquillo et al., 2007; Wheeler & Fiske, 2005). Therefore, Eagly & 

Chaiken (1993) propose that in order to investigate the neural systems underlying the indirect 

evaluation of social groups, the amygdala would be an obvious starting point. 

In an attempt to explore the neural substrates involved in the unconscious evaluation 

of White and Black social groups, i.e. the neural basis of racial bias, Phelps et al. (2000) used 

functional MRI in two different experiments. In specific, they have examined amygdala 

activation response of Whites viewing Black and White male faces. In addition, conscious 

and unconscious evaluations of racial groups were measured in both experiments. The former 

were measured by using MRS (McConahay, 1986), whereas the latter were measured by 

using the IAT and eyeblink startle. The potentiated eyeblink startle is another measure of 

indirect racial bias. Moreover, Phelps et al. (2000) have also measured the correlation 

between amygdala activity and measures of conscious and unconscious evaluation.  

In Experiment 1, fourteen White subjects (seven male, seven female) have participated 

in the fMRI part of the experiment, described as memory for faces study. Subsequently, 

participants were viewed pictures of unfamiliar faces of Black and White males, their task 

were to indicate if the face shown was the same or different than the one immediately 

preceding it. After scanning, three behavioral responses that measure racial evaluation were 

obtained, two of which were indirect (i.e., unconscious), and one of which was direct (i.e., 

conscious). First, to indirectly measure race bias, participants completed a version of the IAT 

(Greenwald et al., 1998).  



29 
 

In this context the term ‘‘bias’’ refers to the presence of a non-controllable or an 

indirect behavioral response that displays preference for one group over another. In this case, 

preference for Whites over Blacks. Certainly, it is distinguished from the informal use of the 

term ‘‘racial bias’’ that often entails a conscious and purposeful action of discrimination 

(Phelps et al., 2000). In this version of the IAT, subjects were required to categorize the same 

faces viewed during imaging as ‘‘Black’’ or ‘‘White’’ while at the same time categorizing 

words as ‘‘good’’ (peace, joy, love) or ‘‘bad’’ (devil, cancer, bomb).  

The indirect measure of groups evaluation was provided by the difference in response 

latencies to the Black + good/White + bad pairing compared to the Black +bad/White + good 

pairing. Consequently, the IAT was followed by the MRS, and approximately 1 week after, 

the magnitude of the eyeblink startle response to the same Black and White faces was 

measured, to give another indirect measure of racial bias. In addition, previous studies that 

have investigated the startle response suggest that it is potentiated in the presence of fearful or 

negative stimuli (Lang, 1995), and this potentiation has been revealed to be related to 

amygdala function (Angrilli et al., 1996; Davis, 1992; Funayama et al., 2001).  

The results revealed that there were a positive correlation between the strength of 

amygdala activation to Black-versus-White faces and two indirect (unconscious) measures of 

race evaluation (IAT and eyeblink startle), but not with the direct (conscious) expression of 

race attitudes (MRS). In addition, no systematic differences were detected between female 

and male subjects (Phelps et al., 2000). These results are consistent with findings from 

previous studies examining amygdala activation in racial bias towards Blacks (Cunningham, 

et al., 2004a; Dubois et al., 1999; Hart et al., 2000; Lieberman et al., 2005).  

Likewise, Phelps, Cannistraci, and Cunningham (2003) reported that a patient (SP) 

with bilateral amygdala damage had similar results to control subjects on both direct (MRS) 

and indirect (IAT) racial bias measures as in the Phelps et al. (2000) study. Moreover, all 

White subjects in the current study showed a negative bias towards Black faces on the indirect 

measure of racial bias, on the contrary, they exhibited a pro-Black bias on the direct racial 

bias self-report measure (Phelps et al., 2003). Even though it looks as if SP may have 

displayed an even greater negative bias on the IAT, based on the difference in reaction time to 

the Black + bad/White + good pairings and the Black + good/White + bad pairings, her bias 

response was similar to control subjects when the reaction times were scaled to control for 

baseline differences.  
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Moreover, this discrepancy between a pro-White, anti-Black bias as measured with the 

indirect measure (IAT) and a pro-Black beliefs and attitudes as measured by direct, self-report 

measure (MRS) is consistent with other studies with White subjects (Dasgupta et al., 2000; 

Greenwald et al., 1998; Phelps et al., 2000). Consequently, this finding that SP shows a 

negative bias towards Black faces on the IAT proposes that the amygdala is not critical for the 

indirect expression of race bias (Phelps et al., 2003). Unlike the studies showing that 

amygdala lesion leads to impairments in judgments of trust or fear from facial expression 

(Adolphs et al., 1998; Adolphs et al., 1999), the amygdala does not seem to be essential for 

the indirect evaluation of social group membership, at least as measured by the IAT (Phelps et 

al., 2003). 

Additionally, performance on the IAT showed that responses to Black + good/White + 

bad pairings were significantly slower compared to Black + Bad/White + good. This result is 

in consistent with previous findings from studies using White subjects and proposes an 

unconscious negative anti-Black or Pro-White evaluation (Banaji et al., 2001; Dasgupta et al., 

2000; McConahay, 1986). The results have also revealed a pro-White race bias on the indirect 

measures (IAT and eyeblink startle) in a form of greater or potentiated eyeblink startle when 

viewing Black compared to White faces. On the contrary, responses on the direct measures 

(MRS) did not show a pro-White race bias but instead subjects consciously expressed pro-

Black beliefs and attitudes (Phelps et al., 2000). The average score for subjects was 1, 89 

(with 6 being strongly anti-Black and 1 strongly pro-Black) 

 In Experiment 2 however, the faces presented belonged to famous and positively 

viewed Black and White individuals. Phelps et al. (2000) expected that greater amygdala 

activity in response to unfamiliar Black faces is the result of a general learned negative 

evaluation of Blacks, is in line with other findings (Adolphs et al., 1998; Fiske, 2000). Phelps 

et al. (2000) argued that of the results of Experiment 1 is a reflection of culturally learned 

negative evaluation of that specific racial outgroup, the pattern of results from the previous 

experiment should disappear when presenting faces of Blacks who are as familiar and well 

liked as Whites. Both experiments were similar in the matter of using the same techniques 

(fMRI & behavioral measures). The degree of age, fame, and domain of achievement was 

controlled for when showing the faces in both categories.  

Furthermore, no consistent pattern of amygdala activity was shown by the imaging 

data, when White subjects viewed well-known White and Black faces (Phelps et al., 2000). 
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Unlike other behavioral tasks that do not require identification of the race of the face stimuli, 

the emphasis that IAT task places on attention to Black and White group labels in 

categorization might lead to the continued observation of race bias on the IAT (Mitchell, 

Nosek, & Banaji, 2003). Also, other research using the IAT clarifies that the specific labels 

that are used are critical in the evaluation effect that is produced (Mitchell et al., 2003).  

These findings are consistent with previous research findings that have used 

behavioral measures with White samples, i.e., stronger unconscious negative reactions to 

Black compared to White social groups (Dasgupta et al., 2000; Greenwald et al., 1998), to the 

extent that when Black faces induced greater negative emotional evaluations i.e., implicit 

racial bias, greater amygdala activity should be observed (Phelps et al., 2000). The correlation 

between amygdala activation and the indirect measures of implicit racial bias, suggests that 

the amygdala is involved in the automatic processing of social group information from facial 

stimuli. However, this correlation does not indicate how the amygdala may be involved in the 

indirect evaluation of racial groups. Indeed, studies that examine the performance of a patient 

with bilateral amygdala damage on direct and indirect measures of racial bias, might 

determine if the amygdala is critical for normal performance on these tasks (Phelps & 

Thomas, 2003; Phelps et al., 2003). Furthermore, the relation between amygdala activation 

and the implicit expression of race attitudes towards White and Black faces indicates that how 

race stimuli is interpreted may be of a more importance than the interpretation of other 

perceptual distinguishing characteristics (Kubota et al., 2012). 

The human amygdala’s role extends beyond fear conditioning to the expression of 

learned emotional responses that have been learned without direct aversive experience 

(Funayama et al., 2001; Phelps, LaBar et al., 1998). Again, fear conditioning can lead to 

amygdala-dependent and subconscious biases and preferences for (and probably against) 

stimuli. It has been claimed by Murray (2007) that the amygdala does not only mediate 

unconscious preferences and biases about people and objects, but also similar feelings about 

abstractions, such as beliefs, ideas, and concepts. Likewise, Gazzaniga et al. (2009) argue that 

the amygdala also has an important role in the categorization of people into groups. Even 

though this implicit behavior might sometimes be helpful on one hand, like when separating 

people within a social group from people outside the group or identifying, determining the 

trustworthiness of a person, on the other hand, it could cause negative behaviors, such as 

racial stereotyping (Gazzaniga et al., 2009). 
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Behavioral research did not only use simple, explicit measures of racial bias, as 

obtained through simple self-report, but it exceeded to implicit measures that study indirect 

behavioral responses indicating a preference for one group over another. Thus, a full range of 

research has investigated racial stereotyping from both a functional imaging and a behavioral 

perspective (Gazzaniga et al., 2009). Also, recent studies have revealed that the amygdala is 

linked to race-related processing and that the level of amygdala activity is correlated with the 

level of race-related prejudice (Cunningham et al., 2004a; Eberhardt, 2005; Phelps et al., 

2000). Moreover, several studies have frequently reported the involvement of the amygdala in 

White-Black race beliefs, attitudes and social decision-making (Kubota et al., 2012). Not to 

mention that, the amygdala is the brain region that is most consistently involved in studies of 

race using fMRI (Kubota et al., 2012). The first neuroimaging investigation of the effects of 

race on the amygdala was inspired by its role in the detection of emotional relevance (Hart et 

al., 2000; Kubota et al., 2012). More recently, human amygdala investigations have proposed 

that it may as well play a role in a limited range of social judgments, mainly judgments 

derived from facial stimuli (Phelps et al., 2003).  

A number of studies have found greater amygdala BOLD activity when perceiving 

racial outgroup faces (i.e., faces judged as belonging to a different race group from oneself) 

than ingroup faces. This finding is in line with the emotional salience of race in American 

culture and, increasingly elsewhere (Hart et al., 2000; Kubota et al., 2012; Lieberman et al., 

2005; Ronquillo et al., 2007; Wheeler & Fiske, 2005). Consequently, this amygdala activation 

has especially occurred during the perceptual encoding of faces, indicating amygdala’s 

involvement in the automatic detection of racial stimuli. Hence, the perceptual encoding 

occurs so early that it is automatic per se. Although this pattern is usually observed, there are 

inconsistencies that can be seen in some studies that had failed to report an overall effect for 

White versus Black participants (Phelps et al., 2000; Richeson et al., 2003), and other findings 

that display that Black participants show either greater amygdala activity to outgroup faces 

(Hart et al., 2000) or ingroups’ (Lieberman et al., 2005). Hence, the psychological study of 

race offers some potential insights into these inconsistent findings (Kubota et al., 2012). 

Likewise, various fMRI studies have revealed greater amygdala response to Black 

faces than White faces, among both groups of Blacks and Whites (Cunningham et al., 2004a; 

Lieberman et al., 2005; Phelps et al., 2000). For example, among Whites speficially, 

significantly greater BOLD difference response occurred in the amygdala to racial outgroups’ 

photos vs ingroup faces. This finding indicates that the perceived race of the stimulus face and 
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that of the subject, affect amygdala responses to human faces (Phelps et al., 2000). 

Interestingly, these effects were even found when face stimuli were presented so briefly that 

the conscious awareness of the content of the stimuli was not possible (Cunningham et al., 

2004a; Telzer et al., 2013).  

 Phelps and Thomas (2003) have conducted a study where they presented pictures of 

faces during brain imaging and asked subjects to respond to the identity of the individual 

faces, but noticeably subjects also coded race group information from these stimuli. 

Furthermore, the result revealed a relationship between the indirect measures of race bias and 

the differential amygdala response to the race groups. This correlation or relationship between 

the behavioral measures and the brain response does not tell us how or if the amygdala is 

involved in producing these behaviors. Simply, it indicates that there is some relationship, 

however, an activation response does not inform us as to what exactly a brain region, in this 

case, the amygdala does in the generation of a behavior. Thus, to determine the specific role 

of a given brain region in a task, other techniques must be used (Phelps & Thomas, 2003).  

Some of these issues and concerns are discussed briefly in the next section, focus on 

the probable explanations that may underlie amygdala activation in implicit racial bias. 

6. Possible Explanations Underlying Race-related Amygdala activity 

 

Over the past 50 years, national surveys show that racism in American society has 

declined steadily (Biernat & Crandall, 1999). In spite of this optimistic finding, by using 

indirect measure other research suggests that implicit and subtle forms of prejudice and 

discrimination remains pervasive (Crosby, Bromley, & Saxe, 1980; Fiske, 2000). Researchers 

has given one possible explanation to this discrepancy between explicit and implicit attitudes. 

In addition, the former may be more susceptible to self-presentation bias due to it being 

measured by self-report measures, whereas the latter assessed by indirect measures may be 

less vulnerable to such influences. Even if the validity of the data is not threatened by self-

presentation, subtle forms of prejudice and stereotypes may be expressed unconsciously 

without perceivers’ awareness or control (Banaji & Greenwald, 1995; Banaji, Hardin, & 

Rothman, 1993; Blair & Banaji, 1996; Fazio et al., 1995; Greenwald & Banaji, 1995; 

Greenwald et al., 1998).  

Some IAT findings may illustrate this discrepancy between explicit and implicit 

attitudes. The results revealed that subjects typically perform more easily and quickly when 
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pleasant attributes are associated with White than Black stimuli and unpleasant attributes 

coupled with Black than White stimuli than for opposite combinations of stimuli (Dasgupta et 

al., 2000; Greenwald et al., 1998). Moreover, even subjects who explicitly state having 

egalitarian attitudes in self-report measures and are told that the IAT measures undesirable 

racist attitudes, find it difficult to control their implicit biased responses (Kim & Greenwald, 

1998). Particularly, IAT responses are expressed without control or intention that’s why they 

are considered to be automatic (Greenwald & Banaji, 1995), even though the subjects may 

become aware of which attitude is under examination during the task (Dasgupta et al., 2000). 

6.1. The Familiarity  

 

Researchers have revealed automatic race preference using the IAT (Greenwald et al., 

1998) e.g., recent experiments have showed an automatic and strong positive evaluation of 

Whites and a relatively negative evaluation of Blacks (Dasgupta et al., 2000). Nonetheless, 

the authors claim that the interpretation that IAT effects reveal automatic White preference 

(pro-White) or anti-Black attitudes, rests critically on tests that rule out alternative 

explanations. The most apparent one being that perceivers have greater familiarity with 

stimuli representing Whites. Therefore, this explanation argues that automatic race 

evaluations revealed by the IAT may not reflect genuine White preference, but rather 

subjects’ greater familiarity with White names compared to Black names (Dasgupta et al., 

2000).  

This explanations is consistent with findings from Zajonc (1968) showing that 

frequent exposure to (and therefore increased familiarity with) previously neutral stimuli 

improves self-reported preference for those stimuli. In addition, Dasgupta et al. (2000) claim 

that the possible effect of familiarity on automatic associations, may have implications for the 

measurement of attitudes using the IAT in other fields where the familiarity explanation may 

be a potential measurement confound (e.g., consumer, academic preferences and attitudes 

toward other groups). 

The IAT must separate attitudes from the effects of stimulus familiarity, in order for it 

to be regarded as a valid measure of automatic attitudes. Also, such efforts are likely to have 

wide impact due to the growing usage of the IAT measure as an indirect indicator of attitude 

(Dasgupta et al., 2000). Likewise, the role of stimulus familiarity on automatic race attitudes 

were examined by Ottaway, Hayden, & Oakes. (2001). The stimuli that were used were 
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White, Black, and Hispanic names equated on self-reported objective and familiarity 

frequency. Consequently, the results showed that White participants expressed automatic 

preference for White but not for the Black nor the Hispanic Americans although the frequency 

and the familiarity of the names were controlled for (Ottaway et al., 2001).  

Seeking to extend Ottaway et al.’s (2001) research, Dasgupta et al. (2000) have 

provided two independent and additional tests to assess the effect of stimulus familiarity on 

IAT responses. In the first IAT, pictures of nonfamous White and Black individuals were used 

to represent racial groups instead of racially identifiable names. Whereas White and Black 

names maybe differentially familiar to participants, pictures of nonfamous Whites and Blacks 

should be equally unfamiliar to all, thus controlling for the effect of stimulus familiarity on 

automatic responses. In line with this, a recent neuroimaging study by Dubois et al. (1999) 

showed that the amygdala displays greater responses to unfamiliar than familiar neutral face 

stimuli.  

Moreover, in a categorical sense subjects may be less familiar with outgroup than 

ingroup faces. However, primarily there was no difference in amygdala activation to outgroup 

vs ingroup stimuli, nor in subjects’ familiarity with the particular face stimuli in either group 

(Dubois et al., 1999; Hart et al., 2000). In support for this finding, Phelps et al. (2000) claim 

that amygdala activation was not observed to highly familiar and well-liked Black versus 

White faces (Phelps et al., 2000). 

According to Dasgupta et al. (2000) the second IAT test used name stimuli instead of 

pictures, and participants’ familiarity with these names was measured separately. In order to 

determine the magnitude of White preference when Black and White names were equally 

familiar statistical technique were used. Taken together, these two IATs provide a distinctive 

contribution by examining the stability of race preference effects across different types of 

stimuli, as well by manipulating and measuring stimulus familiarity with two techniques that 

were not used in previous research (Dasgupta et al., 2000). Furthermore, familiarity with 

White- and Black names was measured, then followed by the previously mentioned IATs that 

measured the subjects’ automatic race evaluations by using name and picture stimuli. In this 

study, Dasgupta et al. (2000) have operationalized name familiarity as the accuracy and speed 

with which subjects recognized and differentiated real names (both Black and White) from 

pseudonames (control stimuli).  
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Dasgupta et al. (2000) claim that since White names tend to be more familiar than 

Black names, differentiation of White names from pseudonames as predicted showed to be 

significantly more accurate and faster than differentiation of Black names from pseudonames. 

This difference in judgment speed between the Black name-pseudoname and White name-

pseudoname tasks provided a measure of comparative familiarity with Black versus White 

names. In addition, both picture and name IATs showed significantly faster response latencies 

when White individuals were linked to pleasant qualities and Blacks to the unpleasant than for 

opposite combination of stimuli. Not to mention that, the magnitude of the pro-White effect 

was significantly larger for the name IAT than the picture IAT (IAT effects = 140 vs 81). 

Together, these findings revealed automatic White preference using both name and picture 

stimuli. In sum, the data showed an implicit racial bias even when the used stimuli were 

pictures of unfamiliar White and Black individuals, indicating that the obtained race bias 

effect was not produced by the differential stimulus familiarity (Dasgupta et al., 2000). 

 Dasgupta et al. (2000) argues that if greater familiarity with White names produced 

automatic White preference then the size of the IAT effect should be nonsignificant when 

Black and White names are equally familiar. On the other hand, if greater familiarity with 

White names did not completely produce race preference, then the magnitude of the IAT 

effect should stay significant when both types of names are equally familiar. Consequently, 

these findings refute the familiarity explanation by revealing automatic pro-White effect even 

when participants’ familiarity with White and Black individuals’ faces or names is equated. In 

addition, these findings suggest that individual differences in automatic attitudes, independent 

of subjective familiarity with specific stimuli can be detected by the IAT (Dasgupta et al., 

2000). Similarly, biased performance on the IAT is not eliminated by subjects’ familiarity 

with stimuli (Banaji et al., 2001; Phelps et al., 2000).  

Racial cues may be essential in modulating the perceived similarity between two 

individuals (Avenanti, Sirigu, & Aglioti, 2010). Nevertheless, expertise require more than 

familiarity and it is possible that expertise with faces and names from racial outgroups would 

help moderate the evaluative judgment that underlies the IAT (Phelps et al., 2003). Although 

research on attitudes and beliefs has usually relied on self-report or direct measures, 

techniques such as the IAT and similar methods offering indirect measures of attitude strength 

may be essential to examine socially sensitive attitudes. Hence, ruling out the IAT’s 

susceptibility to stimulus familiarity strengthens the argument that automatic associations 
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obtained by the IAT represent underlying attitudes and can supplement traditional measures 

of race attitudes (Dasgupta et al., 2000). 

In sum, the familiarity explanation appears to be implausible because of two reasons. 

First, the fact that greater amygdala response was observed in both White and Black subjects 

when viewing Black faces (Cunnigham et al., 2004a; Lieberman et al., 2005). Indeed, being 

familiar with the stimuli (Black faces) as racial ingroup members, did not eliminate amygdala 

activation in Black subjects. Second, the presence of an automatic White preference effect 

occurred even after controlling for the effect of stimulus familiarity (Dasgupta et al., 2000). 

Thus, research has challenged the idea that race-related amygdala activation might not be a 

result of unfamiliarity with outgroup faces, but rather a reflection of a culturally acquired 

negative evaluations about Blacks as a social group (Lieberman et al., 2005). This culturally 

learned negative racial bias could be modified by individual knowledge and experience, as 

viewing famous and well-known Black faces did not elicit a greater amygdala response in 

White subjects (Phelps et al., 2000). 

6.2. Culturally Learned Negative Racial Bias 

 

Cultural biases and norms around race develop over the course of childhood and 

adolescence. When certain social groups are labeled or treated differently in children’s 

environment, children learn that certain categories are salient (e.g., race) whereas others are 

not (Bigler & Liben, 2007). Additionally, children learn at a very young age that people can 

be sorted into different social categories such as race (Bar-Haim, Ziv, Lamy, & Hodes, 2006). 

Markedly, at 3-6 months of age, children can perceptually discriminate between different 

racial groups (Bar-Haim et al., 2006), by the time children reach preschool age, they can 

accurately identify other people’s racial group membership (Aboud, 2003). At the age of 6, 

some children exhibit implicit racial biases (Baron & Banaji, 2006), and when the reach the 

age of 10, children internalize the moral and social norms of their culture, indicating increased 

knowledge about cultural norms and racial stereotypes (Apfelbaum, Pauker, Ambady, 

Sommers, & Norton, 2008).  

Indeed, it has been claimed that the value placed on racial groups is merely a social 

construct (Eberhardt, 2005), and that such biases unlikely reflect inborn processes but rather 

emerge over developmental time through cultural learning. The neurodevelopmental route of 

the amygdala response to race across childhood and adolescence were examined using an 



38 
 

fMRI scan. The results revealed that differential amygdala response to Black faces among 

Whites does not emerge until adolescence, reflecting the increasing salience of race across 

development (Telzer et al., 2013). Indicating that amygdala over development acquires 

learned emotional knowledge, becoming more sensitive to Black faces. This increased 

response of the amygdala to Black faces may reflect learned cultural knowledge, such as 

implicit and explicit stereotypes. Not to mention, that across their development adolescents 

internalize those learned cultural norms and biases in their environment (Apfelbaum et al., 

2008; Telzer et al., 2013).  

Bar-Haim et al. (2006) argue that 3-months old infants who live in a racially 

homogeneous neighborhoods are the only infants who exhibit a preference for faces from 

their own racial group (i.e., ingroup), in contrast to those living in a heterogeneous 

environment. Coupled with, the peer environment of the children can shape how race is 

processed in the brain later on in life (Telzer et al., 2013). Similarly, it has been found that 

White adult subjects who have implicit negative bias against Blacks, show greater amygdala 

response to Blacks (Phelps et al., 2000). Interestingly, this increased activation in amygdala to 

Black faces was found in both White and Black subjects (Lieberman et al., 2005). This 

heightened amygdala response is considered to be involved in a subconscious and automatic 

responses to race, reflecting the negative learned cultural knowledge that Blacks are treated 

differently, and such knowledge is sharped across individuals despite their diverse 

backgrounds (Lieberman et al., 2005; Phelps et al., 2000; Telzer et al., 2013).  

The behavioral response on the IAT and the neurobiological response of amygdala 

activation when viewing Black faces, might be a reflection of the culturally learned negative 

social knowledge, i.e., associating Blacks with negative affect. Hence, these responses might 

be elevated by such knowledge. Phelps et al. (2000) state that just as it is not possible for 

people to avoid learning different types of general world knowledge, it is also not possible to 

avoid obtaining evaluations of social groups, unless one is socially isolated. However, having 

acquired such knowledge does not necessitate its conscious endorsement. Nevertheless, such 

evaluation can affect behavior in subtle and often unintentional ways. 

In sum, the observed increase in race-related amygdala activation in both White and 

Black subjects when observing Black faces (Cunnigham et al., 2004a; Lieberman et al., 2005; 

Phelps et al., 2000) might be a result of a wide spread and culturally learned negative attitudes 

about Blacks as a racial group. Thus, these negative attitudes and biases may implicate 
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amygdala activation due to multiple reasons. First, amygdala’s involvement in emotional 

learning, specifically responding to both positive and negative stimuli (Breiter et al., 1996; 

Hennenlotter et al., 2005). Second, the possibility of amygdala’s sensitivity to learned racial 

evaluations or its participation in their development. Specifically, its involvement in the 

learning of socially constructed values about different social groups such as Whites and 

Blacks (Telzer et al., 2013).  
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7. Discussion 

 

The aim of this thesis was to investigate if the amygdala plays a significant role in 

implicit racial bias and to explore possible explanations that may underlie race-related 

amygdala neural activity, specifically in White and Black Americans.  

Amygdala activation was associated with IAT scores when exposed to other-race 

photos (Phelps et al., 2000). Hence, there was a positive correlation between the strength of 

amygdala activation to Black-versus-White faces and the indirect implicit measures of race 

evaluation (IAT), but not with the direct expression of race attitudes (MRS) (Cunningham et 

al., 2004a; Eberhardt, 2005; Phelps et al., 2000; Phelps et al., 2003). This finding is consistent 

with previous results from studies using White subjects and revealed an indirect and negative 

anti-Black or Pro-White evaluation (Banaji et al., 2001; Dasgupta et al., 2000; McConahay, 

1986). Thereupon, several researchers have claimed that the amygdala plays a significant role 

in implicit racial bias specifically against Blacks measured by the IAT (Cunningham, et al., 

2004a; Hart et al., 2000; Lieberman et al., 2005; Phelps et al., 2000). This finding is in 

accordance with literature on the involvement of the amygdala in implicit racial bias against 

Blacks (Banaji et al., 2001; Dasgupta et al., 2000; Dubois et al., 1999; Eagly & Chaiken, 

1993; Kubota et al., 2012; Ronquillo et al., 2007). 

On the contrary, some lesion studies on a patient (SP) with bilateral amygdala damage 

argued that the amygdala is not crucial for the indirect expression of implicit racial bias. Since 

SP had also shown a negative racial bias against Blacks on the IAT despite amygdala damage. 

Moreover, SP had exhibited a pro-Black bias on the direct, and self-report evaluation measure 

(MRS) (Phelps & Thomas, 2003; Phelps et al., 2003). 

Furthermore, the obtained positive correlation between the indirect measure of 

implicit racial bias (IAT) and amygdala activation, proposes amygdala’s involvement in the 

automatic implicit evaluation of social group information from facial stimuli  (Adolphs et al., 

2000; Gazzaniga et al., 2009; Phelps & Thomas, 2003; Phelps et al., 2003). Even though, 

there was amygdala activation to social group membership based on race, this activation does 

not indicate any potential behavioral role for the amygdala in the indirect evaluation of racial 

outgroups (Phelps & Thomas, 2003; Phelps et al., 2003). Additionally, lesion studies that 

study the performance of patients with bilateral amygdala damage on direct and indirect 
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measures of racial bias, might possibly conclude whether the amygdala is critical for normal 

performance on these tasks (Phelps & Thomas, 2003; Phelps et al., 2003). 

Several researchers have given multiple possible explanations that may underlie the 

observed neuroimaging race-related amygdala activation, the familiarity or ’’expertise’’ and 

the culturally learned negative racial bias explanation (Dasgupta et al., 2000; Ottaway et al, 

2001; Phelps et al., 2000; Zajonc, 1968).  

First explanation is the familiarity or ’’expertise’’, numerous studies have revealed a 

strong and an automatic positive evaluation of Whites and a relatively negative evaluation of 

Blacks (Dasgupta et al., 2000). However, according to Phelps et al. (2000) there was no 

significant correlation between IAT responses and amygdala activation to highly familiar and 

well-liked Black versus White faces. Similarly, it has been suggested that humans are more 

’’expert’’ at processing ingroup or own race faces (Dubois et al., 1999; Hart et al., 2000; 

Whalen et al., 1998), so as we become more ’’expert’’ at the processing of outgroup or other 

race faces, less amygdala activation and a more FFA activation might be anticipated (Whalen 

et al., 1998; Zajonc, 1968). Thus, the observed race-related amygdala activity may not 

necessarily reveal a genuine White preference or anti-Black bias, but rather subjects’ greater 

familiarity with Whites compared to Blacks (Dasgupta et al., 2000).  

In contrast, it has been shown that familiarity with stimuli did not eliminate amygdala 

activation nor racially biased performance on the IAT (Dasgupta et al., 2000; Ottaway et al., 

2001; Phelps et al., 2000). After all, to attain ’’expertise’’ more than familiarity is required, 

and it is possible that the evaluative judgment that underlie the IAT is moderated by that 

obtained expertise with other race faces (Phelps et al., 2003). Finally, the familiarity 

explanation has been both criticized and refuted by multiple researchers due to the presence of 

automatic pro-White effect even after controlling for participants’ subjective familiarity with 

both racial group faces (Whites and Blacks). Again, subjects’ familiarity with racial outgroup 

faces does not eliminate implicit racial bias measured by IAT (Banaji et al., 2001; Dasgupta et 

al., 2000; Phelps et al., 2000). 

The second explanation is the culturally learned negative racial bias. Our social 

environment plays a crucial role in shaping affectively the perception of race (Bar-Haim et al., 

2006). Moreover, Phelps et al. (2000) have suggested that the response of greater amygdala 

activity to unfamiliar Black faces is the consequence of a generally learned negative 

emotional evaluation i.e., the implicit racial bias of the specific racial outgroup (Blacks). 
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Hence, the detected race-related amygdala activation is a reflection of culturally learned 

negative attitudes of Blacks. This finding is in accordance with findings from Telzer et al. 

(2013) suggesting that early adolescent years is rendered by an increasing salience of race, 

particularly responsive to enhanced amygdala response to race. This is in agreement with 

other findings on stronger indirect and unconscious negative racial bias of Blacks compared 

to Whites (Adolphs et al., 1998; Dasgupta et al., 2000; Fiske, 2000; Greenwald et al., 1998), 

by both White and Black subjects (Lieberman et al., 2005; Telzer et al., 2013). This might be 

due to the fact that subtle forms of stereotypes and prejudice may be conveyed unconsciously 

without perceivers’ awareness or control (Banaji & Greenwald, 1995; Banaji et al., 1993; 

Blair & Banaji, 1996; Fazio et al., 1995; Greenwald & Banaji, 1995; Greenwald et al., 1998).  

Furthermore, the human amygdala go through massive changes in functional 

processing during adolescence, increasing in responsiveness to social stimuli (Guyer et al., 

2008; Moore et al., 2012; Nelson, Leibenluft, McClure, & Pine, 2005). Hence, amygdala’s 

response may reflect increased learning, awareness and exploration of race (Telzer et al., 

2013). In addition, Zald (2003) claims that this explanation might be linked to the fact that the 

amygdala is implicated in the arousal of negative affect. Thus, perceived race of a face stimuli 

and of the subject, affect amygdala responses to human faces (Phelps et al., 2000). So a 

greater amygdala activity would be induced when exposed to outgroup faces that are 

associated with negative characteristics. Hence, this might explain why observing Black faces 

might elicit more amygdala activation while White faces do not. 

As presented earlier the amygdala is involved responds to emotionally salient stimuli, 

to both positively and negatively valenced stimuli (Breiter et al., 1996; Hennenlotter et al., 

2005). Hence, the amygdala is responsive specifically to learning about socially constructed 

values placed on social groups, such as those about race (Telzer et al., 2013). Therefore, the 

author of this thesis reasons that negative social biases about Blacks may implicate amygdala 

response due to its involvement in emotional learning. Thus, the observed heightened race-

related amygdala activation in both Black and White subjects (Cunningham et al., 2004a; 

Lieberman et al., 2005; Phelps et al., 2000) is probably a consequence of a wide spread and 

culturally learned negative attitudes and biases about Blacks as a racial group. 

Further research is hence needed to determine the actual role of amygdala activity in 

implicit racial bias specifically when observing Black faces, before generalized conclusions 

can be drawn. Lesions studies in patients with amygdala damage could point out if this 
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specific brain area is crucial for any given behavior related to racial bias. Indeed, the 

combination of such studies with brain imaging studies could provide a great converging 

evidence that a certain activity in a specific brain region is not only correlated with the 

processing of a stimuli, but critical for the execution of behavior. Racial bias is ubiquitous 

social phenomena and more research about its connection to the human brain is needed. In 

addition, we must be careful in drawing sweeping conclusions about racial stereotypes from 

the presented studies. Gazzaniga et al. (2009) states that it does look as if certain brain 

processes make it likely that individuals will categorize others based on race. However, it is 

not the same thing as determining whether someone is a racist. This categorization strategy 

may lead to racism, but it does not necessarily do so.  

In conclusion, our world is full of biases that affect the beliefs and attitudes of most 

people across and among different cultures. Hence, exhibiting implicit racial bias in 

unconscious measures and brain imaging techniques is not volitional, but behaving 

accordingly could be contagious and perpetuated by culturally learned negative prejudice and 

stereotypes about certain racial groups. After all The Universal Declaration of Human Rights 

states that " All human beings are born free and equal in dignity and rights without distinction 

of any kind, such as race, color, sex …. etc." (UN General Assembly, 1948). 
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