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THE NEUROEVOLUTIONARY ROOTS OF XENOPHOBIA 
 
By Raisa A. Rahim 

 
Abstract: 

 
Xenophobic tendencies can be observed throughout the animal kingdom, making it likely 
that this anti-social bias has been evolutionarily inherited. Converging evidence from 
comparative behavioral, prophylactic behavioral, lesion, neuropsychological, and 
functional neuroimaging studies elucidate the biological and neurological underpinnings 
of this adaptive attitude, specifically the basis of racial bias that is promoted through the 
expression of prejudice and stereotype in humans. Perception of faces contributes heavily 
to this social categorization, such that neuropsychological damage that impairs this 
perceptive ability may dampen these discriminations. Though natural selection does not 
promote “for the good of the group” altruistic behavior in all cases, the development and 
utilization of empathic attitudes would allow our species to overcome our evolutionary 
past and move towards a more harmonious future. 
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Definitions: 
Xenophobia: fear of and hostility towards objects or animals perceived as foreign or 

dissimilar to one’s own identity 
In-group: grouping comprised of members of one’s own species or social group 
Out-group: grouping comprised of members of species or social groups not of one’s own 
Personal fitness: an individual organism’s evolutionary readiness to survive 
Inclusive fitness: an organism’s in-group’s evolutionary readiness to survive 
Discrimination: the ability to differentiate between examples of objects and animals from 

other examples within the same or different categories 
Prejudice: an evaluation held about members of a social group based on stereotypical 

presumptions 
Stereotype: an over-generalization of trait characteristics of members of a social group 
Implicit bias: attitudes that influence behavior without conscious awareness 
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Introduction 

 
In his seminal work “On the Origin of 

Species”, Darwin (1859) proposed that 
organisms evolve through a process of natural 
selection. This biological mechanism theorizes 
that organisms will tend to inherit the most 
evolutionarily adaptive physical characteristics 
from their ancestors. These adaptations are 
rarely novel additions, but are re-purposed 
from existing ones (de Waal, 2009). According 
to this logic, all extant organisms are by-
products of past environments, equipped with 
adaptations that previously provided a 
selective advantage for their ancestral species. 
Fitness-relevant stimuli (e.g. predators, 
aggressive conspecifics, potential mates), as 
well as heuristically similar stimuli, are 
selectively attended to (Öhman & Mineka, 
2001) in order to promote fitness-benefiting 
behaviors. 
 

For the next century, biologists laid 
claim that organisms hold an innate ability to 
function as a prescient, cooperative group. 
Group selection is at work when traits evolve 
as a result of differential survival and 
productivity among groups within a total 
population (Eldakar & Wilson, 2011). 
Seemingly an extension of Darwin’s logic, 
group selection was invoked to explain how 
natural selection may target organisms at the 
group level instead of the individual.  
 

Group selection requires that the 
population subset be relatively small and that 
the trait in question be selectively 
disadvantageous to the altruistic actor, but that 
nevertheless propagates within the group. 
Additionally, the groups must be 
reproductively isolated to enhance the genetic 
variation among groups and no individuals can 
cheat (Smith, 1964). These are severe and 
unrealistic requirements.  

 
This viewpoint was forcefully challenged 

in the 1960’s and 1970’s, when evolutionary 

biologists such as J. M. Smith and G. C. Wilson 
asserted that such behavior could not have 
evolved by natural selection. As natural 
selection works at the individual level, 
seemingly inter-organismal behavior could 
actually have evolved by working on 
individuals (for review, see Smith, 1964). 
Within a group of organisms, cheaters have a 
fitness advantage that makes “for the good of 
the group” decision-making evolutionarily 
unfavorable. Additionally, mathematical 
models showed that the between-groups 
selection on which group selection is 
predicated on, is negligible compared to 
within-groups selection (Wilson & Wilson, 
2008).  
 

Any subsequent mention of group 
selection in the literature was immediately 
rejected. Instead, any observed behavior that 
held a semblance to group selection was 
framed from the perspective of the individual 
organism. Hence, kin selection (Trivers, 1971) 
and reciprocal altruism emerged to explain 
these pro-social behaviors. 
 

When urged to reconsider his theory of 
reciprocal altruism (Hamilton, 1964) by 
putting its variables into the Price equation 
(Price, 1972), a model that is sensitive to both 
within- and between-groups interaction 
properties, W. D. Hamilton realized that group 
selection was at play because the altruistic act 
was selectively disadvantageous to the actor. 
(Eldakar & Wilson, 2011). Even Darwin cited 
instances of selfless behavior, where the 
recipient is the sole beneficiary of a fitness-
relevant inter-organism interaction that could 
not have arisen through individual-targeting 
natural selection (Darwin, 1871). 
 

Recently, the multi-level selection 
theory (Wilson & Sober, 1989) has provided a 
synthesis in the field. This re-appraisal of the 
previous mechanism examines organisms at 
various hierarchical levels, using a species-
specific approach to analyze organisms’ 
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behaviors within the context of the selection 
pressures at play. This theory explains why 
individuals within a group may resort to 
selfless behaviors under certain conditions. 
Such an individually disadvantageous behavior 
is only feasible when the behavior gives a 
between-group selective advantage that can 
overcome the within-group selection problem 
of unequal reciprocity (“problem of cheaters”; 
Wilson & Wilson, 2008). 
 

Proponents of this theory claim that 
evolutionary biologists’ blanket dismissal of 
group selection is based on a fallacy.  Just as 
natural selection works on the gene within an 
individual or an individual within a 
population, it is myopic to deny that selection 
can act in a parallel way on the next highest 
level on the biological hierarchy under certain 
circumstances (Wilson & Sober, 1989). In 
addition, the mathematical models that 
evolutionary biologists utilize to simulate 
population characteristics are not designed to 
be sensitive to between-groups differences 
(Eldakar & Wilson, 2011; Leimar & 
Hammerstein, 2006), such that their 
conclusions are not informative regarding 
whether or not group selection is in effect. 
 

The principles of natural selection were 
later applied to ideological inheritance, such as 
sociocultural norms and individual 
dispositions. In this view, affective and 
cognitive responses are adaptive “tools” that 
promote the individual’s personal or inclusive 
fitness (Gigerenzer, 2008).  In the human 
ancestral environment, it was adaptive to 
distinguish members of one’s own species or 
social group (in-group) from those that were 
not (out-group). This distinction allowed for 
the formation of socially based coalitional 
alliances (Kurzban, Tooby & Cosmides, 2001; 
Gottfredson, 1996) based on cooperation and 
reciprocity within the group. But it also 
promoted intergroup conflict, discrimination, 
and even genocide through the mobilization of 
prejudice and stereotype. 

 

Prejudice and stereotype function as 
heuristics for social categorization, using 
evolutionarily adaptive heuristics that allow 
organisms to make viable predictions of future 
events to successfully perform fitness-
benefiting behavior. These biases can reflect 
vestigial tendencies that do not necessarily 
promote an individual’s fitness. For example, 
Kubota et al. (2003) found that participants 
made decisions based on implicit bias and 
racial group membership even though such 
decisions were personally detrimental. 
 

Race is particularly important in human 
social categorization, as it is perceived as a 
salient, inherent, and conspicuous physical 
distinction. A race can be defined as human 
beings sharing physical attributes, ethnicity, 
and history (Malinowska, 2016). Some say race 
is simply a social construct (for review, see 
Smedley & Smedley, 2005), while others cite 
the neurological (Rushton & Jensen, 2005), 
pharmacological (Burroughs, Maxey & Levy, 
2002), and genetic (for review, see Jorde & 
Wooding, 2004) differences between races, 
although this is under debate (Tishkoff & Kidd, 
2004). 
 

Genetic similarity theory (Rushton, 
Russell & Wells, 1984) extends beyond 
Hamilton’s rule (1964) of gene-based social 
identity recognition to purport that racial 
groupings are a function of phenotypic (and 
therefore, genotypic) similarity. It then 
promotes an individual’s inclusive fitness 
through alliances that breed trust and 
cooperation within the group (Kurzban, Tooby 
& Cosmides, 2001). This is exhibited in highly 
inbred animals that reduce competition for 
resources between members (Wilson & Wilson, 
2008).  

 
Moreover, after populations diverged 

from Africa, they were reproductively isolated 
from each other due to low migration rates 
(Harpending et al., 1993), increasing genetic 
variation among populations. Because 
phenotype varies with genotype, populations 
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appeared increasingly distinct. The phenotypic 
similarity (e.g. skin pigmentation) observed 
within a racial group provides a heuristic for 
determining who to incur inclusive fitness-
benefiting cooperative acts for. 
 

Humans have inherited a “living kinds 
module” (Sperber & Hirschfeld, 2004) in order 
to categorize animate and inanimate objects to 
support successful interaction with the 
external environment. In terms of inter-racial 
interactions, it is unclear whether humans 
perceive other races as distinct species 
(“biological kinds module”; Gil-White, 2001) 
or as out-groups distinct from the in-group 
(“human kinds module”; MacDonald, 2001). 
Regardless, humans have developed cognitive 
systems to categorize conspecifics according to 
perceived differences between them.  These 
differences allowed for the utilization of anti-
social cognitive manifestations (e.g. 
infrahumanization) that propagate inter-group 
conflict. 
 

Xenophobic tendencies are prevalent 
throughout the tree of Life; therefore, human 
expression of this behavior likely has an 
evolutionary basis. In a review of the existing 
literature, I will examine the shared roots of 
this behavioral response using comparative 
behavioral, prophylactic behavioral, lesion, 
neuropsychological, and functional 
neuroimaging (specifically functional magnetic 
resonance imaging (fMRI)) approaches.  
 
Results 
 
Comparative Behavioral Evidence 
 
Identity-based inter- and intraspecies 
discrimination and aggression is widespread 
throughout the biological world, from plants to 
primates. Plants participate in chemical 
warfare with members of the same species as 
well as different species, as a means of 
ensuring that they have sufficient resources to 
survive (Lovett, Ryuntyu & Liu, 1989). In social 
insects, honeybees discriminate between 

different colonies by body color (Couvillon et 
al., 2007). Birds living in flocks exhibit 
aggression in territorial interactions towards 
both kin and non-kin (Aguillon & Duckworth, 
2015), suggesting that aggressive behavior is 
not solely a function of genetic similarity. 
 
There is abundant evidence of xenophobic 
tendencies in mammals, especially in non-
human primates. Many species of Old World 
monkeys live in stable social organizations 
with dynamic and complex interaction features 
that resemble human social structures 
(Amaral, 2002). Chimpanzees have been 
shown to act aggressively towards foreign 
males as a means of maintaining the 
established social dominance hierarchy 
(Goodall, 1986). Wild rhesus macaques have 
been observed to express xenophobic attitudes 
towards conspecifics in territorial interactions 
(Teas et al., 1982). Interestingly, rhesus 
monkeys communicate socially through the 
use of facial expressions (Amaral, 2002), which 
is analogous to how humans navigate the social 
environment.  
 
Moreover, in a review by Nagel and Kummer 
(1974), it was found that Old World monkeys 
lived in relatively stable social organizations 
but were very aggressive and territorial 
towards conspecifics, leading the authors to 
propose that these factors are related. Though 
aggression and territoriality in other animals 
may not be directly translatable to human 
xenophobic behavior, the fact that similar 
stimulus characteristics can evoke similar 
response trajectories suggests the behavior has 
a shared origin. 
 
Looking at human behavior, xenophobia can 
be readily observed in interactions ranging 
from arbitrarily assorted sporting events to 
race-based inter-group violence. Since these 
behavioral correlates are universally present 
throughout the phylogenetic tree, it is likely 
that this tendency is innate due to inheritance 
of common descent from our last common 
ancestor. 
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Behavioral Prophylaxis 
 
The behavioral immune system (BIS) is 
comprised of an array of proactive behaviors 
that supplement the efficacy of the reactive 
somatic immune system by prompting animals 
to behave so as to avoid contracting pathogens 
(for review, see Murray & Schaller, 2016). 
These behaviors, ranging from cultural 
sanitation customs to social ostracism, 
promote spatial avoidance of a BIS-triggering 
stimulus. 
 
These protective behaviors are preceded by 
negative-valence emotions like disgust, an 
adaptive emotion that promotes pathogen 
avoidance of the disgust-eliciting stimulus. It 
has been shown to trigger specific responses 
from the autonomic (Kreibig, 2010) and the 
central (Baumann & Mattingley, 2012) nervous 
systems that support the behavioral responses 
necessary for successful disease avoidance. 
 
The smoke detector theory (Schaller, 2011) for 
how the BIS is elicited asserts that objects in 
the environment pose varying degrees of 
threat; once a threshold of fitness relevance is 
reached, behavioral avoidance is promoted. 
Like a smoke detector, the body recognizes that 
having a false negative to a threatening 
stimulus has a much greater fitness cost than a 
false positive. As such, it is evolutionarily 
adaptive to err on the side of caution and 
behave in a hyper-sensitive manner to 
potential external threats.  
 
A member of an out-group may pose a threat 
in two ways: by exposing locals to parasites 
that they do not have somatic immunity for, 
and by not conforming to local sanitation 
customs (Murray & Schaller, 2016). It is then 
advantageous to employ a prophylactic 
cognitive system that heuristically conflates an 
out-group member with a potential disease 
threat. 
 

 
 
Evidence from Lesion, 
Neuropsychological, and Functional 
Neuroimaging Methods 
 
Amodio (2014) proposed two networks 
(Figures 1 and 2) of associated human brain 
regions for the neural systems that support 
prejudice and stereotype, two forces that 
reinforce xenophobic attitudes. Although 
several of the neural substrates are involved in 
supporting both processes (e.g. prefrontal 
cortex), other regions are especially activated 
during the acquisition and expression of 
prejudicial (e.g. amygdala, insula) and 
stereotypical (e.g. temporal lobe) attitudes.  
 
While these neural substrates highlight 
generalized networks for categorization of the 
social environment, supplementation of the 
neural data with measures of direct and 
indirect race-based biases allows for valid 
predictions to be made about racial 
discriminatory tendencies. 
 
Prejudice  
 
Prejudicial attitudes (Figure 1) are supported 
by socially transmitted encoding and stimulus-
driven retrieval of group identity-based 
preconceptions (Amodio, 2014). 
 
Amygdala 
 
The amygdalae are almond-shaped sub-
cortical structures situated bilaterally in the 
medial temporal lobes that are thought to be 
nuclei for affect-based perception (Anderson & 
Phelps, 2001), decision-making (Bechara et al., 
2003), and memory (McGaugh, 2004). They 
function together as a “protection device” in 
order to make relatively automatic appraisals 
of threat that promote species-typical 
responses to stimuli (Amaral, 2002). As such, 
much of the existing literature has examined 
the amygdala’s role in social and emotional 
processing. 
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The amygdala has been implicated in the early 
processing of racial out-group faces 
(Cunningham et al., 2004). Administration of 
the Implicit Associations Test (IAT; 
Greenwald, McGhee & Schwartz, 1998), an 
indirect measure of implicit racial bias that 
requires participants to associate valence 
words (e.g. good, bad) with unfamiliar racial 
in- and out-group faces, during fMRI data 
acquisition showed that subjects harbored 
implicit racial prejudices, which correlated 
with degree of amygdala activation.  
 
However, a criticism of the IAT’s validity holds 
that the response latencies it measures are not 
inherently meaningful in terms of bias, as it 
more closely targets familiarity with stimuli 
rather than attitude towards them (Phelps & 
Banaji, 2006). A similar criticism of the fMRI 
method asserts that increased signal amplitude 
does not necessarily parallel the mental 
experience of the scanned individual 
(Logothetis, 2008).  
 
To address this issue, Phelps et al. (2000) used 
the IAT in conjunction with the startle eye-
blink method (Filion, Dawson & Schell, 1998), 
a physiological measure of cognitive and 
affective evaluative processing, fMRI, and a 
direct measure of racial prejudice. No 
significant difference was found in amygdala 
activation of White participants in response to 
Black or White unfamiliar face stimuli. Results 
from the two implicit measures did correlate 
with amygdala activation (though the explicit 
measure did not), suggesting that the structure 
is involved in unconscious race evaluations 
regardless of familiarity. 
 
No race effect was found if stimuli were of 
familiar Black and White faces (e.g. Denzel 
Washington, Harrison Ford), suggesting that 
familiar faces are sub-typed so as to evoke 
different patterns of amygdala activity and are 
perceived to hold a different threat component 
than when exposed to unfamiliar faces (Phelps 
& Banaji, 2006). 

 
It has been proposed that the varying return of 
significant results to race-based amygdala 
activity (Cunningham et al., 2004; Phelps et 
al., 2000) may reflect discrepancies in 
stimulus characteristics (Phelps & Banaji, 
2006). 
 
Interestingly, both African- and Caucasian 
Americans had greater amygdala activity to 
African American unfamiliar faces, suggesting 
that cultural learning may take precedence in 
mediating inter-group interactions than 
familiarity with the social stimulus (Lieberman 
et al., 2005). 
 
Yet a patient with bilateral amygdala damage 
was shown to have similar responses to direct 
and indirect measures of racial bias, suggesting 
that the amygdala is not a sufficient 
component for the elicitation of prejudicial 
attitudes (Phelps et al., 2003).  
 
Insula 
 
The insular cortex is implicated in perception 
(Craig, 2009) and interpersonal experience 
(Kang et al., 2010), as well as experience of 
disgust that is elicited through exposure to an 
object in the external environment or through 
a social context (for review, see Chapman & 
Anderson, 2012). 
 
Using a fear-conditioning paradigm, Molapour 
et al. (2015) found differential activity in the 
anterior insula and amygdala, depending on 
whether subjects were exposed to in- or out-
group faces, which predicted presence of 
discriminatory behavior between these two 
groups. 
 
This study also examined physiological 
markers to corroborate the fMRI results. In 
normal participants subjected to a fear 
conditioning paradigm using examples of 
racial in- and out-group faces as stimuli, skin 
conductance response (SCR) was greater for 
conditioned stimulus (CS) when paired with an 
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aversive stimulus (US) than when the CS was 
presented alone, as was expected. Importantly, 
there was no effect of CS race or an interaction 
between SCR and CS race at bias acquisition or 
stimulus recall. Taken together, these results 
suggest that in- and out-group identity of an 
interaction partner does not significantly 
influence the evaluation of the partner.  
 
Acquisition in fear conditioning is produced 
through direct, personal experience to an 
aversive stimulus, while that of racial prejudice 
is through socially transmitted culture-
dependent interactions (Phelps & Banaji, 
2006). Therefore, it may not be appropriate to 
extrapolate findings from the former towards 
the latter. 
 
Prefrontal Cortex (PFC) 
 
The PFC is the anterior-most region of the 
neocortex. It is the most extensively elaborated 
structure of the human brain compared to 
other mammals. It is thought to account for 
many of the differences in cognitive abilities 
between humans and non-human primates 
(for review, see Hrvoc-Mihic et al., 2013). 
Additionally, it is involved in executive 
functions such as self-regulation and inhibition 
of attitudes, such as racial bias (Richeson & 
Shelton, 2003) that are promoted by sub-
cortical structures (e.g. amygdala). 
 
Cunningham (2004) recruited White 
participants and administered the IAT to 
investigate the presence of implicit racial bias. 
All of the participants reported having 
motivation to inhibit racial prejudices. The 
subsequent fMRI results showed that the 
bigger the difference in amygdala activity 
between subliminal and extended exposure to 
Black and White face stimuli correlated with 
greater activation of the dorso- and 
ventrolateral PFCs. This implies greater effect 
of PFC modulation. Overall, this study shows 
that executive function by the PFC can 
modulate, even override, the relatively 
automatic appraisals that the amygdala 

detects. 
 
These results were further corroborated by 
Lieberman et al. et al. et al. (2005), who found 
that amygdala activity negatively correlated 
with activation of the ventrolateral PFC when 
encoding same- and other-race faces. The 
authors propose that this functional coupling 
may be due to inhibitory neural connections, 
thereby providing a mechanism for prejudice 
suppression. 
 
Stereotype 
 
Stereotype activation (Figure 2) requires the 
encoding of culturally driven stereotype 
concepts, the stimulus-driven selection of 
these concepts into working memory, and 
execution of the concepts as behaviors 
(Amodio, 2014). 
  
Temporal Lobe (TL) 
 
The TL is involved in semantic (Mummery et 
al., 2000) and episodic (Dolan et al., 2000) 
memory acquisition and recollection, as well as 
those of context-driven social knowledge (Zahn 
et al., 2007). The hippocampus is an especially 
important sub-cortical structure involved in 
the memory consolidation (Bernabeu et al., 
1997) and recall (Liu et al., 2012) processes. As 
navigating the social environment requires 
remembering the intricacies of inter-personal 
relationships given specific contexts, 
stereotype encoding and activation is likely to 
involve regions of the temporal lobes (Amodio, 
2014). 
 
Whereas bilateral amygdala damage leads 
patients to have no SCR to fear conditioning 
while maintaining explicit knowledge of the 
CS-US pairing (Phelps & Banaji, 2006), 
hippocampal damage patients exhibit SCR 
(intact implicit memory) but have no explicit 
memory of the CS-US pairing (Phelps, 2004). 
This may be extended to suggest that 
hippocampal damage may be correlated with 
reduced social bias, though this supposition 
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needs to be investigated in human populations 
(Burton et al., 2000). 
 
However, the hippocampus was shown to not 
be significantly involved in the affective 
response to members of the social out-group 
(Fourie et al., 2014), suggesting that memory 
for the out-group does not have an emotional 
component. This parallels the human tendency 
to individuate members of the in-group to a 
greater extent than towards those of the out-
group (“other race effect”; Van Bavel, Packer & 
Cunningham, 2008).  
 
The anterior TL has been implicated in 
supporting social knowledge, as it is activated 
when human participants are exposed to 
conspecifics, but not to inanimate objects 
(Puce et al., 1998). Likewise, if people of other 
races are perceived as being of another species 
(Gil-White, 2001), then recognition and 
categorization is likely to involve the temporal 
lobe (Haxby, 2001).  Importantly, transcranial 
magnetic stimulation of the anterior TL and 
subsequent disruption of its activity has been 
shown to disrupt the elicitation of implicit 
stereotypes, suggesting that this region is 
necessary for stereotype expression (Gallate et 
al., 2011). 
 
Prefrontal Cortex (PFC) 
 
Although the PFC is involved in supporting 
prejudicial attitudes, it is more directly 
involved in stereotype regulation (Amodio, 
2014).  
 
The medial PFC is of particular import, as it is 
involved in socially derived impression 
formation (Mitchell, Macrae & Banaji, 2005). 
Although most of the existing literature on the 
expression and regulation of stereotypes is 
focused on political affiliations (Wilson & Rule, 
2014), the medial PFC has also been implicated 
in race-based stereotype judgments (Quadflieg 
et al., 2009). 
 
The lateral PFC, especially the region 

designated as the inferior frontal gyrus (IFG) is 
involved in the utilization of heuristics rooted 
elsewhere in the brain to selectively 
incorporate these concepts into working 
memory in order to promote goal-directed 
action (Miller, Freedman & Wallis, 2002). 
Extensive reciprocal connections with the basal 
ganglia and motor cortex (Swann et al., 2009) 
provide the pathway for the execution of these 
actions. Mitchell et al. (2009) found that the 
IFG is selectively activated when subjects are 
making stereotype-based judgments. As 
stereotypes may simply be a means of 
categorizing and simplifying social 
organizations (Contreras, Banaji & Mitchell, 
2012), the IFG may support racial 
discriminations as a type of semantic memory. 
 
Neural Network for Race-Based Xenophobic 
Attitudes 
 
Kubota, Banaji, and Phelps (for review, see 
2012) outlined a circuit (Figure 3) of regions 
thought to underlie racially based xenophobic 
attitude expression. 
 
Several of the neural loci involved in prejudice 
and stereotype (e.g. amygdala and dorsolateral 
PFC, reviewed above) are parts of this circuit, 
although other regions are shown to be 
uniquely involved in recognition of racial in- 
and out-group members. 
 
Cingulate Cortex 
 
The anterior cingulate cortex (ACC) is involved 
primarily in conflict resolution of incoming 
percepts (for review, see Botvinick, Cohen & 
Carter, 2004), such as in the Stroop task (an 
indirect measure of conflict between 
perception and behavior; Carter et al., 1997). 
Fibers originating in the amygdala and 
dorsolateral PFC synapse on the ACC (Etkin et 
al., 2006), suggesting that early decisions of 
threat and inhibition of these impressions 
influence how individuals navigate the 
complex social environment.  
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Krill & Platek (2009) used a social exclusion 
paradigm to find that greater ACC activation 
was correlated with increased amygdala 
activation and score on the IAT. This suggests 
that detecting conflict between personal bias 
and cultural expectations, in order regulate 
these attitudes, is underway when controlling 
race-based bias. 
 
Fusiform gyrus 
 
The fusiform gyrus (FG), especially the frontal 
face area (FFA), is a necessary region for the 
perception of faces through visual cues 
(Steeves et al., 2009; Quadflieg & Macrae, 
2011).  
 
Greater FFA response is observed when 
participants view racial in-group faces than 
those of racial out-groups (Golby, et al., 2001), 
although familiarity with racial out-group faces 
diminishes this difference (Stahl, Wiese & 
Schweinberger, 2008; Kim, et al., 2006). 
Overall, increased duration of exposure 
reduces race-based differential activity of the 
FFA (Lebrecht  et al., 2009), similarly to 
duration-modulated amygdala activity to in- 
and out-group faces (Cunningham, 2004). 
 
Homologous regions in the inferior temporal 
cortex of macaque monkeys have shown to be 
selectively tuned to perceiving faces (Rolls, 
2000).   
 
Future Directions 
 
Xenophobic attitudes are acquired through the 
perception of visual input, namely the physical 
characteristics that distinguish organisms from 
each other (Ratner & Amodio, 2013). 
Consequently, it may be fruitful to examine 
individuals who do not have these visual biases 
that influence related socio-affective behaviors. 
 
Prosopagnosia (PPG), a.k.a. face blindness, is 
the result of neuropsychological damage to the 

FG such that the patient can no longer 
recognize faces as familiar or not. It has been 
proposed that PPG parallels the autism 
spectrum disorders (ASD; Pierce et al., 2001), 
in that both disorders result in patients not 
being able to perceive social cues provided by 
facial expressions that are crucial for human 
communication (Biotti & Cook, 2016).  While 
patients with ASD exhibit deficits in this ability 
(Dapretto et al., 2006), patients with PPG can 
still perceive facial expressions denoting 
emotional states (Duchaine, Parker & 
Nakayama, 2003), underlining the dissociation 
between social and affective signals in 
interaction. 
 
Although it is unlikely that patients with PPG 
differ from normal populations in other 
personality traits, it may be that these patients 
harbor less severe prejudicial tendencies as a 
direct result of their neuropsychological 
damage. As the FFA is necessary (Kanwisher & 
Yovel, 2006), but not sufficient (Steeves, et al., 
2006) for the perception of faces, the absence 
of the capacity to discriminate between 
familiar and unfamiliar faces based on 
physical, race-based characteristics may lead to 
decreased explicit and implicit racial 
prejudices and stereotypes.  
 
Balas & Nelson (2009) showed that normal 
populations make racial distinctions based on 
low-level characteristics, such as 
musculoskeletal spatial proportions and skin 
pigmentation. It is unclear whether patients 
with PPG compensate for their facial 
recognition deficits by looking to these race-
denoting physical characteristics of interaction 
partners. Gaining a better understanding of the 
cognitive characteristics of interaction would 
lend valuable insight into whether racial 
discrimination is a result of top-down or 
bottom-up processing, as this makes a 
significant difference in combatting prejudicial 
tendencies. 

 
Though prosopagnosia is a perceptive disorder 

that specifically affects humans, disruption of 
homologous visual areas involved in 
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categorization in rhesus macaques (Rolls, 
2000) produces similar impairments. While 
further investigation needs to be conducted to 
investigate species-specific behavior in 
response to visual area lesions, the existing 
literature implies that visually perceived 
identity recognition may have an evolutionary 
basis. 
 
Discussion 
 
Xenophobia on an evolutionary timescale was 
an adaptive behavioral response to the external 
environment, by promoting behavior in which 
organisms place their personal or inclusive 
fitness above those of other organisms not 
within these categories.  
 
In the modern day, however, xenophobia is a 
maladaptive trait inherited from our 
phylogenetic ancestors. With the 
socioeconomic trend of globalization, people 
are interacting with racial out-group members 
to a greater extent than ever before (Diaz & 
Zirkel, 2012). Denying this fact and actively 
working against it restricts the gene pool, 
which could potentially de-stabilize the 
collective human genome (Lynch & O’Hely, 
2001). Socially, xenophobic tendencies 
perpetuate prejudicial and stereotypical 
concepts. Consequently, inter-group social 
harmony is put at risk, potentially leading to 
such destructive behavior as racial intolerance, 
infrahumanization, social exclusion, violence, 
and war. 
 
With the advent of and continuing progress in 
modern medicine, there is a much lower risk of 
foreigners transmitting foreign pathogens that 
the BIS disease avoidance mechanism 
supports. Moreover, since the human species 
has the most developed PFC of any animal, our 
capacity for reasoning and inhibiting the 
primitive evaluations that are our phylogenetic 
burden should be the most advanced, as well. 
Taken together, our species is equipped, now 

more than ever, to interact with one another in 
pro-social ways at lower cost to our personal 
and inclusive fitness. 
 
Empathy towards the out-group, therefore, 
acts as the “sole weapon” against xenophobic 
attitudes (de Waal, 2009). The expression of 
this emotion requires the organism to practice 
perspective-taking (Seyfarth & Cheney, 2013). 
As this cognitive ability is based on 
interpersonal mentalizations, rather than in 
response to stimulus-driven appraisals, 
empathetic attitudes are more effortful to 
produce (Block-Lerner et al., 2007). It is then 
adaptive, albeit anti-social, to rely on low-cost 
heuristics that promote quick, discriminatory 
decisions about out-group members. 
 
Even though expression of empathetic 
attitudes is evolutionarily unfavorable, 
deploying “for the good of the group” group 
selective behavior benefits the actor by 
increasing positive-valence affect (Batson & 
Powell, 2003) and promotes within-group 
social functioning (Zhou et al., 2002). 
 
The neural substrates especially activated 
during empathic experience, such as anterior 
insular cortex and ACC (Gu et al., 2010; Xu, et 
al., 2009), are also recruited in prejudicial and 
stereotypical biases, implying that the attitudes 
are selectively elicited depending on context. 
Furthermore, this research implies that the 
brain may be co-opted to be biased to promote 
empathetic, rather than prejudicial, behavior. 
 
Social development follows a posterior-
anterior gradient as the individual’s PFC 
matures (Rubenstein, 2011). Since the PFC 
inhibits primitive, vestigial evaluations 
(Cunningham, 2004) such as xenophobic 
attitudes, the cognitive ability to dampen these 
biases should strengthen with age. It then 
follows that training targeted against these 
anti-social tendencies 

while the brain is still immature and malleable 
provides a potential means of minimizing the 

effects of these biases. 
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Positive (non-aversive) exposure to members 
of the out-group promotes reduced out-group 
derogation (Pettigrew & Tropp, 2008). But 
how does digital exposure come into play? In 
the modern world, media outlets artificially 
expose people to racial out- groups that they 
may have never interacted with.  As in fear 
conditioning, if the exposure is paired with 
threat response-eliciting stimuli, the racial out-
group may be associated with a negative 
percept (Weisbuch, Pauker & Ambady, 2009). 
Though this “interaction” is not directly 
aversive, it is one-sided and not necessarily 
constructive, such that bias towards out-group 
members may be perpetuated. 
 
Phelps & Banaji (2006) found that racial 
discriminatory prejudices were difficult to 
extinguish, even with exposure and familiarity 
with members of the out-group, especially in 
the presence of aversive consequences. 
However, Kurzban, Tooby, and Cosmides 
(2001) showed that in less than four minutes, 
grouping based on race was extinguished when 
arbitrarily assigned inter-racial groups were 
explicitly directed to attend to the non-racially 
derived similarities within the group. This 
evidence shows that, with training, 
discriminations based on such superficial 
distinctions as race can be transcended. 
 
Xenophobia is fed in two ways: it increases 
both love for the in-group, as well as hate for 
the out-group. Racial discrimination is then 
two sides of the same coin – favor the racial in-
group and simultaneously derogate the racial 
out-group. This designation of in- and out-
group is flexible (Kurzban, Tooby & Cosmides, 
2001), lending a potential starting point for 
combatting these anti-social attitudes. 
 
Although the past two years (at least) have 
been particularly contentious, explicit 
discrimination is progressively decreasing 
worldwide (Wilson, 2011). Perhaps we can one 
day extend the favor we hold for our in-group 
to our out-groups, be they other races, other 
animals, or the planet, itself. We are all more 

similar than we may appear. 
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Figure 1. Neural Network of Prejudice 
Encoding and Activation. Re-printed 
from Amodio (2014). The amygdala, 
insula, and PFC are especially activated 
substrates for harboring prejudicial 
attitudes. 
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Figure 2. Neural Network of Stereotype Activation 
and Regulation. Reprinted from Amodio (2014). The 
temporal lobe and PFC support stereotypical judgments 
by supporting the encoding and retrieval of socially 
relevant concepts. 

Figure 3. Neural Network of Race-based Social 
Categorization. Reprinted from Kubota et al. (2012). 
The cingulate cortex and the fusiform gyrus are 
especially activated when making discriminations of 
social interaction partners, in addition to the amygdala, 
PFC, etc. that support prejudice and stereotype 
expression and regulation. 
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