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The nature and origin of human diversity has been a source of intellectual curios-
ity since the beginning of human history. Contemporary advances in cultural and
biological sciences provide unique opportunities for the emerging field of cultural
neuroscience. Research in cultural neuroscience examines how cultural and genetic
diversity shape the human mind, brain, and behavior across multiple time scales: sit-
uation, ontogeny, and phylogeny. Recent progress in cultural neuroscience provides
novel theoretical frameworks for understanding the complex interaction of environ-
mental, cultural, and genetic factors in the production of adaptive human behavior.
Here, we provide a brief history of cultural neuroscience, theoretical, and method-
ological advances, as well as empirical evidence of the promise of and progress in
the field. Implications of this research for population health disparities and public
policy are discussed.

I. A Brief History of Cultural Neuroscience

Understanding human diversity has been a source
of intellectual curiosity since the beginning of human
history. Isidori of Seville, in his 7th-century encyclo-
pedia Etymologiae, wrote that human diversity exists
not only in physical appearance, such as color or body
size, but also in mental content (Jahoda, 2002). The
study of human diversity gained further prominence
in the late 19th century with the emergence of the
field of anthropology, which examines cultural varia-
tion in customs, practices, values, and beliefs of dif-
ferent cultural groups and the genetic origins of such
variation. More recently, advances in the study of hu-
man behavior have led to the emergence of cultural
psychology, which examines human behavioral diver-
sity, and human neuroscience, which has been largely
influenced by conventional biological notions of nat-
ural selection; for instance, a majority of cognitive
neuroscience studies have examined what aspects of
the mind and brain serve as adaptive information-
processing mechanisms (Barkow, Cosmides, & Tooby,
1992).

Developmental and lifespan psychological ap-
proaches have emphasized the importance of timescale
in explaining the interaction of cultural and biological

factors. For instance, work on probabilistic epigenesis,
by prominent developmental psychologists including
D’Arcy Thompson and C. Waddington, emphasized
the importance of the biological trajectories unfold-
ing throughout development as a result of interactions
with environmental input (Johnson, 1997). Biocultural
constructivism furthered these concepts by discussing
the significance of plasticity across development and
in particular the role of plasticity in altering both the
path and end state (Li, 2003).

Building on these developmental and life span ap-
proaches to an understanding of the mind and brain,
early investigations in cultural neuroscience were mo-
tivated by a neuroscientific investigation of aging and
culture (Park & Gutchess, 2002). Culture serves an
important role later in life as a compensatory mecha-
nism for the decline in cognitive abilities due to neu-
ral changes in cellular and structural organization of
the brain. Although much evidence within cultural
psychology indicates cultural variation in how people
think as early as young adulthood (Nisbett, Peng, Choi,
& Norenzayan, 2001), brain changes in structural and
functional organization due to aging may result in even
greater cultural variation in how people think in older
age (Park & Gutchess, 2002). The goal of a cultural
neuroscience of aging is to facilitate an understand-
ing of both environmental influences and biological
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constraints to cognitive functioning in late adulthood
(Park & Gutchess, 2002).

A cultural neuroscience framework was then intro-
duced to explain how theoretical and empirical ap-
proaches across distinct fields within the social and
natural sciences may further an understanding of how
cultural and genetic factors influence the human mind,
brain, and behavior not only across the life span but also
within the situation and across evolutionary timescales
(Chiao & Ambady, 2007). Advances in our understand-
ing of cultural influences on cognitive brain function
led to the development of transcultural imaging, which
includes empirical work on cognitive variation in brain
function across cultures, with event-related potentials
and neuroimaging techniques (Han & Northoff, 2008).
Discovery of cultural influences on neural represen-
tations of self and identity led to further conceptual
development within cultural neuroscience, and in par-
ticular the introduction of the concept of “looping ef-
fects,” or the notion that culture is a dynamical system
of bidirectional influences with the individual, includ-
ing psychological and biological processes that facil-
itate social interaction (Vogeley & Roepstorff, 2009).
Given that culture mutually influences individual pro-
cesses, such as mind, brain, and behavior, important
questions in cultural neuroscience include culture map-
ping, or the kinds of cognitive processes that vary
across cultures at the neural level, and source analysis,
where cultural universals and differences emerge from
(Ambady & Bharucha, 2009).

Our understanding of culture–biology interactions
not only across the lifespan but also across evolu-
tionary timescales has advanced with the discovery
of culture–gene coevolutionary models of human be-
havior, including the cultural and genetic selection of
specific traits in the production of adaptive behavior
(Chiao & Blizinsky, 2010; Nikolaidis & Gray, 2010;
Way & Lieberman, 2010). A neuro-culture interaction
model was then developed to suggest a causal trajec-
tory such that cultural practices reinforce values and
tasks that become “culturally patterned neural activi-
ties” due to neuroplasticity or neuronal change, which
then facilitates social survival via biological adaptation
and reproductive success (Kitayama & Uskul, 2011).
Culture–gene coevolutionary processes may also pro-
duce cultural variation in core cognitive and neural
architecture (e.g., structure and function) across phy-
logeny and generations, due to geographical varia-
tion in environmental pressures (Chiao & Immordino-
Yang, in press). For instance, environmental factors,
such as pathogen prevalence, are known to lead to
cultural selection of individualism-collectivism, due
at least in part to genetic selection of the short (S)
allele of the serotonin transporter gene (Chiao &
Blizinsky, 2010). In addition, ecological pressures,
such as food deprivation and national vulnerability to
natural disasters, are known to lead to cultural selection

of tightness-looseness, due at least in part to genetic se-
lection of the S allele of the serotonin transporter gene
as well (Mrazek et al., under review). Co-selection
of cultural and genetic factors likely serves an adap-
tive function, such as reduced pathogen prevalence and
psychopathology as well as reduced anxiety and mood
disorders. It is important to note that, once cultural
selection becomes adaptive, genetic selection causes
further refinement of core cognitive and neural archi-
tecture necessary for the storage and transmission of
adaptive cultural capacities (Boyd & Richerson, 1985;
Chiao & Blizinsky, 2010; Mrazek et al., under review).
Within this unprecedented decade of research in cul-
tural neuroscience, researchers have made significant
progress in theoretical and empirical knowledge of how
culture and biology interact across multiple timescales.
Here we review the conceptual framework and model
of cultural neuroscience, as well as empirical progress
and future promise of the field.

II. A Framework of Cultural Neuroscience

Theory

Research in cultural neuroscience bridges theories
from distinct fields, including anthropology, cultural
psychology, neuroscience/neurogenetics, and popula-
tion genetics (Chiao, 2009, 2011; Chiao & Ambady,
2007; Chiao, Hariri et al., 2010; Figure 1). In the
past four decades, researchers in cultural science have
developed novel theories to explain the key dimen-
sions along which nations and cultures may vary, such
as individualism–collectivism, power distance (PD),
short-term–long-term orientation, uncertainty avoid-
ance, and masculinity–femininity (Hofstede, 2001).
Cultural constructs such as analytic-holistic cognition
(Nisbett et al., 2001), socioeconomic status (SES; Sa-
vani, Markus, & Conner, 2008; Snibbe & Markus,
2005) and tightness–looseness (Gelfand et al., 2011)
further describe how people may think, feel, and be-
have differently across geography and culture.

People from Western and Eastern cultures vary
in how they reason about themselves and the world
around them (Nisbett et al., 2001). East Asians are
more likely to engage in holistic cognition, specifi-
cally attending to the entire field of a scene and relying
on dialectical reasoning; by contrast, Westerners are
more likely to show analytic cognition, attending to
objects rather than their context and using rules to rea-
son (Nisbett et al., 2001). People from high and low
SES backgrounds may process the world differently
(Stephens, Markus, & Fryberg, 2012); for instance,
people of high SES are more likely to value choice,
whereas people of low SES may find choice daunting.
Tightness–looseness refers to cultural dimensions that
affect how sensitive people are to social norm compli-
ance and violations. For instance, people who live in
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CULTURAL NEUROSCIENCE

Figure 1. Framework of cultural neuroscience (Chiao, 2009, 2011; Chiao & Ambady, 2007). Note. (a–b) Research in cultural
neuroscience integrates theory and methods from cultural psychology, social-cognitive-affective neuroscience and neurogenetics
across multiple time scales, specifically situation, ontogeny and phylogeny. Source. Adapted from Chiao and Ambady (2007) and
Chiao (2009).

tight cultures are more likely to be socially sensitive
to social norms, whereas people who live in loose cul-
tures are more likely to be tolerant of social deviance
(Gelfand et al., 2011).

The past two decades of human neuroscience re-
search have focused primarily on discovering map-
pings between mind, brain, and behavior. Specifically,
what kinds of brain structure and function predict be-
havior? How can we understand the mind as a prod-
uct of neural systems? Theories such as modularity of
mind indicate that the mind and brain comprise mod-
ules that are information-encapsulated mechanisms,
that from birth rapidly and automatically process
specialized kinds of information and are found across
species (Fodor, 1983). Major advances within human
neuroscience research have led to the discovery of sev-
eral modules within the human brain for processing
distinct kinds of information, such as faces, objects,
houses, scenes, and people (Kanwisher, 2010). Impor-
tant theoretical directions within cultural neuroscience
are to understand the role that culture and genetic di-
versity may play shaping neural representations within
domain-specific modules or adaptive neural machinery
(Chiao & Immordino-Yang, in press).

Methods

Methods in cultural neuroscience vary across lev-
els of analysis; however, all studies in cultural neu-
roscience rely on quantitative methods or a mixture
of qualitative and quantitative methods (Chiao, Hariri
et al., 2010; Figure 1). Cultural scientists, including
anthropologists and cultural psychologists, typically
include behavioral surveys in order to examine cul-
tural values, practices, and beliefs in one’s self and
others (Chiao et al., 2010). Open-ended interviews or
ethnography are another important way that cultural
scientists study the behavior of others. During open-
ended interviews and ethnography, researchers attempt
to better understand what others value, what kinds of

cultural customs they practice, and what they believe
and why from their perspective (Gelfand et al., 2012).

Neuroscientists measure neural response and
correlate this with mental and behavioral responses
via indirect methods that vary in spatial and temporal
resolution (Gazzaniga, Ivry, & Mangun, 2002; Handy,
2005; Heeger & Ress, 2002). For instance, noninvasive
neuroimaging methods, such as functional magnetic
resonance imaging and positron emission tomography,
which measure neural response indirectly and non-
invasively, have a relatively poor temporal resolution
(seconds) but good spatial resolution (millimeters).
Electrophysiological methods, which measure neural
response directly from the scalp, have very good
temporal resolution (milliseconds) but poor spatial
resolution (recordings directly from the scalp). Neu-
ropsychological studies of people with brain damage
provide another important window into understanding
how the brain works. When psychological ability is
impaired due to brain damage, researchers are able to
determine what brain regions are necessary to perform
a given psychological function.

Studies within cross-cultural neuropsychology have
shown that racial/ethnic variation in performance on
cognitive neuropsychological tests are sometimes due
to cultural factors, such as language ability, accultur-
ation, and level of education (Manly, Byrd, Touradji,
& Stern, 2004). Finally, behavioral genetic and neuro-
genetic studies rely on integrating genetic information
with behavioral and neuroscientific data. The majority
of these behavioral and neurogenetic studies exam-
ine gene–behavior and gene–neural–behavior associ-
ations within a given culture or population. Notably,
recent advances in population genetics indicate signif-
icant variation in allele frequencies across the globe
as a function of population structure due to multiple
evolutionary factors, including natural selection, ge-
netic drift, mutation, and gene flow (Tishkoff & Kidd,
2004). Current empirical directions in cultural neu-
roscience research examine behavioral genetics and
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CHIAO ET AL.

Figure 2. Model of dual inheritance theory (adapted from
Stone, Lurquin, & Cavalli-Sforza, 2006).

neurogenetic associations across cultures as a means
of better understanding the mutual influence of cul-
tural and genetic factors on mind, brain, and behavior.

III. Model of Cultural Neuroscience

Culture–Gene Coevolutionary Theory

Culture–gene coevolutionary theory asserts that
adaptive behavior is the product of two interacting
and complementary evolutionary processes, specifi-
cally cultural and genetic selection (Boyd & Richerson,
1985; Cavalli-Sforza & Feldman, 1981; Lumsden &
Wilson, 1981). This dual inheritance theory of hu-
man behavior posits that cultural traits are adaptive and
emerge due to environmental and ecological pressures
that vary across geography under which genetic se-
lection occurs (Boyd & Richerson, 1985). In addition,
niche construction provides a complementary evolu-
tionary process by which not only are environmental
pressures affecting favorable traits or characteristics

via the process of natural selection, but in creating
or altering their environments or niches, humans can
shift the kinds of traits that are being selected for
(Odling-Smee, Laland, & Feldman, 2003; Figure 2).
A prominent example of culture–gene coevolution is
lactose tolerance. Regions within northern Europe that
have an increased frequency of people who digest
milk also have an increased frequency of cattle who
produce milk, indicating a culture–gene coevolution
between cattle milk protein genes and human lactase
genes (Beja-Pereira et al., 2003). Despite evidence of
culture–gene coevolution in dietary practices, such as
lactose tolerance, less well understood is culture–gene
coevolution of human behavior (Chiao & Blizinsky,
2010).

Cultural Neuroscience Model
of Human Behavior

A majority of the research in behavioral and brain
sciences has focused on understanding how natural
selection produces adaptive human behavior by shap-
ing psychological and neural architecture (Chiao &
Cheon, 2010; Henrich, Heine & Norenzayan, 2010).
However, approximately 95% of psychological stud-
ies come from countries with only 12% of the world’s
population (Arnett, 2008); similarly, 90% of the neu-
roimaging studies examine mind–brain–behavior map-
pings in people from Western, industrialized, rich, ed-
ucated, democratic populations (Chiao, 2009; Henrich
et al.,; Figure 3). Culture–gene coevolutionary the-
ory of human behavior indicates that a key goal in
cultural neuroscience research is to understand how
both cultural and genetic selection further shape neural
and psychological architecture in the maintenance and

Figure 3. Publication bias in peer-reviewed human neuroimaging literature (adapted from Chiao, 2009). Note.
(a) Graph illustrating the growth in peer-reviewed human neuroimaging studies from 1990 to 2008. (b) Graph illustrating
the publication bias within the human neuroimaging literature whereby the vast majority (∼90%) of publications to
date originate from a Western country (color figure available online).
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CULTURAL NEUROSCIENCE

Figure 4. Cultural neuroscience model of human behavior (adapted from Chiao & Blizinsky, 2010; Chiao &
Immordino-Yang, in press). Note. Dotted lines refer to empirical advances within the field of cultural neuroscience,
which have emphasized the influence of culture–gene interactions on neural processes and behavior as well as cultural
influences on mind–brain–behavior relations (color figure available online).

production of adaptive human behavior (Figure 4).
Identifying the specific cultural and genetic traits that
serve adaptive functions and shape psychological and
neural architecture is a chief goal of cultural neuro-
science research.

Individualism–Collectivism and the
Serotonin Transporter Gene (5-HTTLPR)

Toward this goal, we recently discovered that cul-
tural values of individualism–collectivism coevolved
with the serotonin transporter gene (SLC6A4) in the
production of adaptive human behavior (Chiao &
Blizinsky, 2010; Figure 5). Specifically, nations with
increased prevalence of environmental pressures, such
as pathogen prevalence, are more likely to endorse
collectivistic values due to antipathogen functions of
cultural collectivism. In geographical regions with in-
creased prevalence of infectious disease, people from
collectivistic nations show increased preference for
group members and reduced contact with out-group
members as a means of reducing the potential transmis-
sion of infectious disease (Fincher, Thornhill, Murray,
& Schaller, 2008). Furthermore, collectivistic nations
show increased prevalence of people carrying the S al-
lele of the 5HTTLPR compared to the long (L) allele,
due in part to cultural and genetic selection. Hence,
collectivism not only serves an antipathogen function
but also an antipsychopathological function; specifi-
cally, collectivistic nations show reduced prevalence
of anxiety and mood disorders, due in part to genetic
selection of the serotonin transporter gene (Chiao &
Blizinsky, 2010).

Tightness–Looseness and the Serotonin
Transporter Gene (SLC6A4)

Culture–gene coevolution may explain not only ex-
plain adaptive behaviors that prevent psychopathol-
ogy, such as anxiety and mood disorders, but it also
sheds light on how variability in social judgments

may have evolved, particularly within the domain
of morality (Mrazek et al., 2013). Recent evidence
from our lab demonstrates that cultural values of
tightness–looseness likely coevolved with the sero-
tonin transporter gene in the production of moral be-
havior (Mrazek et al., 2013). Tightness and looseness
refer to the degree to which nations are sensitive to
social norm compliance and violations, respectively.
Tight nations are more likely to endorse strict adher-
ence to social norms, whereas loose nations are more
likely to be tolerant of violations of social norms.
Gelfand and colleagues (2011) recently showed that
nations vary in tightness–looseness due to ecological
and historical threats, such as population density, re-
source scarcity, territorial threats, disease, and envi-
ronmental threats. To determine whether culture–gene
coevolutionary theory may explain geographical varia-
tion in tightness–looseness, we tested a coevolutionary
model of cultural-tightness and the serotonin trans-
porter gene in the production of moral justifiability
(e.g., are the following behaviors, such as cheating on
taxes, justifiable?), due to variation in ecological threat
(Mrazek et al., 2013). Across 21 nations, we found that
ecological threat predicts cultural tightness–looseness
due to frequency of S allele variation, and that fre-
quency of S allele variation predicts justifiability of
moral behavior, due to cultural tightness–looseness.

Our findings further indicate that adaptive moral be-
havior results from both cultural and genetic selection
of tightness–looseness and the serotonin transporter
gene. People living in tight nations may show increased
social norm sensitivity as a function of carrying the S
allele, a gene previously associated with sensitivity or
vigilance to negative affective cues in the environment
(Munafò, Clark, & Flint, 2005). By contrast, people
living in loose nations may show increased tolerance
for social norm violations as a function of carrying the
L allele, a gene previously associated with sensitivity
to positive affective cues in the environment (Fox,
Ridgewell, & Ashwin, 2009). Finally, cultural and
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CHIAO ET AL.

Figure 5. Culture–gene coevolution of individualism–collectivism and the serotonin transporter gene. (a) Nations with increased
collectivism also show increased prevalence of the S allele. (b) Nations with increased contemporary pathogen prevalence are more
likely to show collectivistic values due to increased frequency of the S allele of the serotonin transporter gene. (c) Nations with
increased S allele of the serotonin transporter gene are more likely to show reduced anxiety and mood disorders due to increased
prevalence of cultural collectivism (adapted from Chiao & Blizinsky, 2010).

genetic selection of tightness–looseness and the
serotonin transporter gene may lead to adaptive moral
behavior. For instance, people living in tight nations
who carry the serotonin transporter gene may show
increased negative response to behaviors that are
considered moral violations (e.g., not paying taxes or
receiving government benefits for which one is not
entitled to).

In geographic regions with either manmade or his-
torical threats, people carrying the S allele may show
enhanced or heightened vigilance as an adaptive re-
sponse to ecological pressure and thus be more likely
to demonstrate behaviors that facilitate the cultural
transmission of tight versus loose attitudes towards
social norms. Hence, our findings demonstrate that
culture–gene coevolutionary theory provides an im-
portant window into understanding the role that both
cultural and genetic factors play in adaptive behavior.

PD, the Serotonin Transporter Gene
(SLC6A4), and the Oxytocin Receptor
Polymorphism (OXTR)

Another important cultural dimension that may
have coevolved with the genetic selection of the
serotonin transporter gene across geography is PD, or

preference for social hierarchy (Chiao, 2010b). Sero-
tonin is found to play an important role in detecting and
maintaining social dominance status across the animal
kingdom from reptiles, lobsters, crayfish, and fish to
apes and humans (Chiao, 2010; Edwards & Kravitz,
1997; Kiser, Steemers, Branchi, & Homberg, 2012).
For instance, elevating chronic serotonin levels using
selective serotonin reuptake inhibitor in dominant
male lizards, Anolis Carolinensis, causes them to be-
come subordinate males (Larson & Summers, 2001).
Similarly, in Arctic charr fish, Salvelinus alpines, the
level of the major serotonin metabolite, 5-HIAA, is
higher in subordinate fish than in dominant ones (Win-
berg, Nilsson, & Olsén, 1991). Furthermore, altering
the level of serotonin using drugs (e.g., tryptophan and
fenfluramine) influences social dominance acquisition
in both vervet monkeys (Raleigh, McGuire, Bram-
mer, Pollack, & Yuwiler, 1991) and human subjects
(Moskowitz, Pinard, Zuroff, Annable, & Young, 2001).
More recently, research by Beacher and colleague
(2011) suggested a causal link between serotonin and
social perception by lowering the serotonin levels of
women participants using the tryptophan depletion
technique. These participants later showed attenuation
in positive ratings toward happy faces and in arousal
ratings toward angry faces. This perhaps suggests that
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CULTURAL NEUROSCIENCE

people who have a lower concentration of serotonin
may be less influenced by social cues, and in turn that
serotonin may also be involved in social dominance
perception.

Similar to studies that directly manipuated serotonin
levels, genetic studies also show the relationship be-
tween and social perception; S-allele carriers, who are
often thought to have higher concentration of serotonin
at the synaptic cleft (Lesch et al., 1996), are found to
be more sensitive to social cues than L carriers. For ex-
ample, rhesus macaques with one S-allele (S/L) show
larger pupil diameters when looking at photos of high
versus low social dominant macaques than those with-
out S-allele (L/L; Watson, Ghodasra, & Platt, 2009).
In addition, when new rhesus female monkeys were
introduced in a new group of five varying in terms of
serotonin transporter gene and had to form a new so-
cial status hierarchy, S-allele carriers expressed high-
est levels of both submission and aggression among
the five (Jarrell et al., 2008). This is perhaps analo-
gous to social dominance behavior of inhabitants in
high power distance index (PDI) cultures in human
societies: High-power individuals are high in aggres-
sion, and low-power individuals are high in submis-
sion. Supporting this notion, rhesus monkey species
that have higher tolerant societies with more lenient hi-
erarchy and relaxed dominance usually carry only the
L-allele (Chiao, 2010b; Figure 6). However, species
that are intolerant and have a strict hierarchy, includ-
ing M. mulatta, carry at least one S-allele. Strikingly
similar, countries that are high in PDI are more likely
to have greater prevalence of 5-HTTLPR S-allele carri-
ers (Chiao, 2010; Figure 6). This suggests the interplay
between sociocultural values and interacting genes on
social dominance processes at the societal level, and
provides further evidence for the coevolution of PD
hypothesis.

IV. Cultural Influences on Brain Function

Evidence for culture–gene coevolutionary theory
of human behavior indicates that another key goal
in cultural neuroscience is to understand how cul-
ture influences brain structure and function. Recent
progress in cultural neuroscience has identified at
least three distinct cultural dimensions that modu-
late neural bases of social and emotional behavior:
individualism–collectivism, PD or preference for so-
cial hierarchy, and racial identification. In the next sec-
tion, we review recent empirical progress in our un-
derstanding of how these distinct cultural dimensions
shape the human brain and behavior.

Individualism–Collectivism and Neural
Bases of the Self

One of the most important aspects of social interac-
tion is the capacity to have knowledge and awareness
of one’s self and others. Cross-cultural and cultural
psychological research has shown that there exist two
primary dimensions for how people define themselves
and their relation to others: individualism and collec-
tivism (Hofstede, 1991; Markus & Kitayama, 1991;
Triandis & Gelfand, 1998). Individualism refers to the
self defined as autonomous from others, whereas col-
lectivism refers to the self as connected to or defined
by others or the social situation. Recent evidence from
our lab indicates that cultural values of individual-
ism and collectivism modulate neural responses during
self-processing. People living in the United States and
Japan who endorse individualistic cultural values are
more likely to show increased neural response within
medial prefrontal cortex (MPFC) to general (e.g., I am
humble) compared to contextual self statements (e.g.,

Figure 6. Cross-species relation of allelic variation of the serotonin transporter gene (5-HTTLPR) and social hierarchy (a) allelic variation in
the serotonin transporter gene in non-human primates; (b) allelic variation in the serotonin transporter gene in humans (Chiao, 2010b) (color
figure available online).
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CHIAO ET AL.

When talking to my mother, I am humble); by con-
trast, people who endorse collectivistic cultural values
are more likely to show increased MPFC response to
contextual compared to general self statements (Chiao
et al., 2009, Figure 7). Convergent evidence from Ray
and colleagues (2010) indicates that neural response
within MPFC and posterior prefrontal cortex (PCC)
correlates with interdependence when even monocul-
tural individuals, such as third-generation Americans,
make judgments of the self and their mother.

These results indicate that cultural values, rather
than nationality or race, modulate neural response dur-
ing self-processing. Furthermore, cultural influences
on neural bases of the self may reflect not only dis-
tinct kinds of stable knowledge representation but also
transient or dynamic knowledge representations of self
and others. Even temporarily heightening awareness
of cultural values of individualism and collectivism in
bicultural Asian Americans modulates neural response
within cortical midline structures, specifically MPFC
and PCC response, during general and contextual self
compared to font judgments (e.g., is the phrase “I am
humble” written in italics; Chiao, Harada et al., 2010).

Cultural values of individualism–collectivism may
modulate neural responses during both explicit and
implicit self-processing. For instance, Harada and col-
leagues (2011) found that cultural priming modulates
neural response within dorsal, but not ventral, portions
of the MPFC when people are shown autobiographical
facts as well as facts about a close other, compared to
an unfamiliar other. It is important to note that when
people are primed with individualism, dorsal regions of
the MPFC show less deactivation during implicit self-
evaluation of father but not self-relevant information
compared to control information about an unfamiliar
other. These findings indicate that culture may dynam-
ically shape neural response during the evaluation but
not detection of self-relevant information. A major-
ity of the cross-cultural neuroimaging studies within
the past decade show cultural modulation of neural re-
sponses during self-processing occurring even in the
absence of cultural variation in behavioral response
(e.g., the extent to which people agree with self state-
ments), which indicates the importance of understand-
ing the influence of cultural values of individualism
and collectivism at not only the behavioral but also the
neurobiological level.

Individualism–Collectivism and Neural
Bases of Emotion

Understanding the feelings or phenomenological
experience of others is central to an understand-
ing of self and others (Barrett, 2009; Hechtman,
Pornpattananangkul, & Chiao, 2012; Lindquist,
Wager, Kober, Bliss-Moreau, & Barrett, 2012a,
2012b). Expressing one’s feelings to others either with

Figure 7. Cultural influences on the social brain (adapted from
Chiao et al., 2009). Note. (a) Cultural values of individual-
ism (IND)-collectivism (COL) modulate neural response within
the medial prefrontal cortex (MPFC) during self judgments.
(b) People show increased neural response within MPFC to
culturally-congruent self judgments (e.g., individualists-general
self; collectivists-contextual self). (c) Degree of individualism–
collectivism predicts medial prefrontal response to general com-
pared to contextual self judgments in both the United States and
Japan (color figure available online).

facial or bodily expressions and vocal tones provides
communicative signals that allow people to understand
as well as to experience the phenomenology of others.
Perceiving or recognizing the feelings or phenomeno-
logical experiences of others serves an adaptive
function, allowing one to know about whether envi-
ronmental or ecological pressures, such as danger or
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CULTURAL NEUROSCIENCE

Figure 8. Cultural influences on the emotional brain (adapted from Chiao et al., 2008). (a–c) People
living in the Japan and United States show increased bilateral amygdala response to fear expressed by
members of their own cultural group (color figure available online).

reward, are present as well as what kinds of behaviors
may be adaptive in a given situation.

Culture affects not only neural processes associated
with self-processing but also affective processing, such
as perceiving emotional expressions in the environ-
ment. People living in the United States and Japan show
increased amygdala response to own-culture compared
to other-culture fear faces, even in the absence of be-
havioral differences in the ability to recognize emotion
(Chiao et al., 2008; Figure 8). Heightened amygdala re-
sponse to emotional faces of one’s own cultural group
is likely to reflect differences associated with accul-
turation. For instance, for Asians living in Europe,
amygdala response to emotions expressed by Cau-
casian Europeans depends on length of stay in Europe
(Derntl et al., 2012). Increased experience or exposure
to emotional expressions of members from distinct
cultural groups likely modulates amygdala response
in a manner similar to effects of experience in other
brain regions important for social communication, such
as language (Kuhl, Williams, Lacerda, Stevens, &
Lindblom, 1992; Perrachione, Chiao, & Wong, 2010)
and face recognition (Golby, Gabrieli, Chiao, &
Eberhardt, 2001).

Cultural influences on amygdala response likely
reflect cultural variation in not only perceptual but
also conceptual representations of emotion. For in-
stance, recent evidence indicates that cultural values
of individualism–collectivism modulate amygdala re-
sponse during emotion processing. People living in a
collectivistic culture, such as Japan, show increased
amygdala response compared to people living in an

individualistic culture, such as the United States, in-
dependent of other known modulators of amygdala re-
sponse, such as genotype, gender, personality, and ur-
banicity (Chiao et al., in preparation). Even temporarily
heightening awareness of individualistic and collec-
tivistic values with cultural priming modulates amyg-
dala response when people perceive negative compared
to neutral scenarios (Chiao et al., in preparation). These
results indicate that culture affects evolutionary an-
cient neural circuitry, such as brain regions within the
limbic system. One possible explanation for this cul-
tural variation in evolutionary ancient limbic circuitry
is that geographic variation in environmental and eco-
logical pressures may lead to cultural selection of val-
ues, such as individualism and collectivism, which en-
courage distinct psychological and neural repertoires
of emotional and social communication, as a means of
producing adaptive behavior.

Notably, neural response within evolutionarily an-
cient circuitry, such as the limbic system, may vary not
only as a function of culture but also due to population
genetic variation. For instance, amygdala response to
affective cues is known to be modulated by allelic vari-
ation of the serotonin transporter gene (5-HTTLPR),
a functional polymorphism known to be associated
with socioemotional processes (Canli & Lesch, 2007;
Munafò, Brown, & Hariri, 2008). Within Western na-
tions, people who carry the S compared to the L al-
lele of the serotonin transporter gene are more likely
to show increased amygdala response to negative com-
pared to neutral emotional cues (Hariri et al., 2002; Mu-
nafò et al., 2008). Within Western nations, amygdala
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CHIAO ET AL.

response to affective cues may also vary due to inter-
action of both genetic and environmental factors, such
as acute (Drabant et al., 2012) and chronic life stress
(Canli et al., 2006). Consistent with a culture–gene co-
evolutionary theory of emotion, it is likely that both
cultural selection of individualism–collectivism and
genetic selection of the serotonin transporter gene pro-
duce heightened amygdala reactivity to affective cues
in response environmental or ecological pressures.

Preference for Social Hierarchy and Neural
Bases of Empathy

Another key cultural dimension that shapes neural
architecture is PD or preference for social hierarchy.
People and cultures vary in the extent to which they
prefer social hierarchy, a phenomenon known as social
dominance orientation (Pratto, Sidanius, Stallworth, &
Malle, 1994; Sidanius & Pratto, 1999). Heightened
preference for social hierarchy typically results in re-
duced empathy for others (Pratto et al., 1994). Recently
we found that people living in nations that prefer so-
cial hierarchy, such as Korea, show increased empathic
neural response within the left temporoparietal junc-
tion (L-TPJ) when viewing people from their own cul-
ture in painful compared to neutral scenarios and when
compared to people living in nations that prefer egali-
tarianism, such as the United States (Cheon et al., 2011,
Figure 9). Furthermore, degree of preference for social
hierarchy predicts degree of parochial empathy, due to
increased neural response within the left temporopari-

etal junction, indicating the importance of recruiting
brain regions typically associated with theory of mind
when responding to the pain of others in a hierarchical
culture. People living in cultures that prefer hierar-
chy, such as Korea, may not display their emotions in
social situations due to strong display rules that em-
phasize low emotional expressivity (Matsumoto et al.,
2008), possibly as a means of increasing adherence to
status-based social norms. Theory of mind, or a rule-
based understanding of status-based social norms or
rules that guide social interaction, may be necessary to
detect and respond to the suffering of others in hierar-
chical cultures (Saxe, Schulz, & Jiang, 2006).

For people living in cultures that prefer egalitar-
ianism, such as the United States, reliance on brain
regions associated with theory of mind may not be
as necessary given that social norms allow for greater
emotional expressivity, thus increasing the degree of
social cues in the environment that may help facili-
tate the likelihood of empathic understanding for and
altruistic response to others’ feelings when in painful
or neutral situations. For instance, in a recent study
of African Americans and Caucasian Americans liv-
ing in the United States, we found that neural response
within one brain region, the MPFC, predicted greater
parochial empathy for African Americans compared to
Caucasian Americans individuals in pain compared to
no pain conditions (Mathur, Harada, Lipke, & Chiao,
2010). MPFC is typically associated with mentalizing,
or simulating others’ thoughts, feelings, and intentions
(Amodio & Frith, 2006), rather than rule-based social

Figure 9. Cultural influences on the empathic brain (adapted from Cheon et al.,
2011). Note. (a–b) Compared to Caucasian Americans, Koreans show increased
neural response within left temporoparietal junction (LTPJ) to ingroup members
in painful compared to neutral situations. (c) Neural response within the left
TPJ positively correlates with ingroup empathy bias. (d) Cultural preference
for social hierarchy predicts increased neural response within LTPJ for painful
compared to neutral situations of ingroup compared to outgroup members (color
figure available online).
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CULTURAL NEUROSCIENCE

cognition (Saxe et al., 2006). We theorize that there
may be distinct neural systems for social cognition due
to geographical variation in environmental pressures;
specifically, MPFC is likely a primary neural substrate
for mentalizing or simulating the thoughts and feelings
of others in egalitarian cultures, whereas temporopari-
etal junction is likely a primary neural substrate for
understanding the thoughts and feelings of others in
hierarchical cultures.

Racial Identification and Neural Bases
of Pain Perception and Experience

Racial identification refers to the degree to which
people identify with one’s cultural or ethnic group, a
sociocultural factor known to serve as a buffer against
environmental stressors, such as racial discrimination.
Racial identification occurs due to self-claimed group
membership, which reflects the value or significance
of belonging to a social group (e.g., amount of com-
mitment to a particular group). The importance of
racial identification to psychological well-being, ed-
ucational outcomes, and physical health is well un-
derstood (Phinney, 1992; Sellers, Rowley, Chavous,
Shelton, & Smith, 1997; Sellers & Shelton, 2003) and
is particularly adaptive for minorities living in mul-
ticultural communities. For instance, African Ameri-
cans demonstrate increased racial identification often
in response to increased perceived racial discrimina-
tion, global psychological distress, and self-esteem.
Heightened identification with other racial minority
group members can increase academic performance

(Smith, Levine, Smith, Dumas, & Prinz, 2009) and de-
crease risk for cardiovascular disease (Chae, Lincoln,
Adler, & Syme, 2010).

Recently, we discovered that racial identification
modulates neural response within cortical midline
structures, including the MPFC, anterior cingulate cor-
tex, and the PCC, as well as medial temporal lobe
regions, including bilateral parahippocampal gyrus
when people empathize with others (Mathur, Harada,
& Chiao, 2012; Figure 10). Specifically, African
Americans who show greater racial identification
compared to Caucasian Americans also demonstrate
increased neural response within cortical midline struc-
tures; by contrast, African Americans who show de-
creased racial identification compared to Caucasian
Americans show decreased neural response within
medial temporal lobe structures, specifically parahip-
pocampal gyrus, when empathizing with the pain of
other members of their racial group (Mathur et al.,
2012). Our findings demonstrate for the first time the
importance of racial identification on neural response
when empathizing with people of one’s own racial
group.

SES and Neural Bases of Social Cognition

People from low and high SES are thought to dis-
play differences in neural bases of sociocognitive pro-
cesses. For instance, people with high SES are more
likely to show increased neural response within ven-
tral striatum to high-status information about others,
whereas people with low SES are more likely to show

Figure 10. Racial identification and the empathic pain (Mathur, Harada, &
Chiao, 2011). Note. (a–d) African Americans and Caucasian Americans who
show increased racial identification also show enhanced response within cor-
tical midline structures, specifically medial prefrontal cortex (MPFC), anterior
cingulate cortex (ACC), and posterior prefrontal cortex (PCC), in response to
people viewing painful compared to neutral scenarios (color figure available
online).
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CHIAO ET AL.

Figure 11. Socioeconomic status (SES) influences on the social brain (adapted from Ly et al., 2011). Note. (a) Increased ventral striatum
(VS) response when people evaluate social information of others within their own SES. (b) People from higher SES are more likely
to show increased VS response to social information of higher SES. (c) Within the ventral striatum, people of low and high SES show
increased response to social information of their own social status (color figure available online).

increased ventral striatum response to low-status infor-
mation, indicating that processing social information
about others in one’s SES is rewarding (Ly, Haynes,
Barter, Weinberger, & Zink, 2011; Figure 11). After
perceiving others in pain, people with high SES are
more likely to show a positive association between
neural response within empathic pain regions and char-
itable donation, whereas people with low SES show a
negative association (Ma, Wang, & Han, 2011). Finally,
people of lower social status are more likely to recruit
neural response within neural regions associated with
mentalizing, specifically dorsolateral prefrontal cortex,
MPFC, precuneus, and PCC (Muscatell et al., 2012).
Hence, perceived and actual SES play a key role in
modulating neural response within social and affective
brain regions.

Cultural Transmission and Neural Bases
of Imitation

Cultural dimensions that coevolve with specific
genes in response to environmental or ecological de-
mands affect brain processes not only by modulating
neural representations of specific psychological pro-
cesses but also by orienting attentional and cognitive
mechanisms towards the imitation or transmission of
specific social and affective signals between group
members. For instance, in individualistic or collec-
tivistic cultures, orientation or attention to positive and
negative affective cues, respectively, may be advanta-
geous to the imitation and subsequent transmission of
positive and negative social signals, such as facial ex-
pressions of joy or fear. Brain regions associated with
imitation, specifically within the left inferior frontal
cortex and right superior parietal lobule, are associated
with both observation and imitation of motor action

(Iacoboni et al., 1999), which may provide the basic
neural building blocks for imitation of more complex
social signals, such as facial and bodily expressions.

Notably, cultural transmission within members of
one’s own social group, such as people of the same
gender, is associated with increased neural response
within reward regions, such as ventral and dorsal stria-
tum, orbitofrontal cortex and amygdala, during mo-
tor imitation (Losin, Iacoboni, Martin, & Dapretto,
2012b). By contrast, for Caucasian Americans, neu-
ral response within frontal, parietal, and occipital
brain regions shows increased response when imitat-
ing motor actions of African Americans, compared to
Caucasian Americans and Chinese Americans, possi-
bly due to between-group variation in similarity or sta-
tus (Losin, Iacoboni, Martin, Cross, & Dapretto, 2012).
These findings indicate that the capacity to learn cul-
tural practices from others is affected by group mem-
bership, specifically, and psychological and neural ar-
chitecture that facilitates cultural transmission varies
depending on whether the communication of social
knowledge occurs within or between members of dis-
tinct groups.

V. Culture-Gene-Environment Interaction
and Behavior

Most of the recent advances in our understand-
ing of cultural, genetic, and environment interac-
tions are in the behavioral, not neural, levels of
analysis. In particular, cross-cultural behavioral ge-
netics studies are demonstrating the importance of
culture–gene–environment interactions in the produc-
tion and maintenance of adaptive behaviors, such as
psychological well-being.
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CULTURAL NEUROSCIENCE

Culture, OXTR Polymorphism,
and Support Seeking

Cultures vary in how people seek social support.
When faced with different kinds of environmental
stressors in the educational, social, or health domain,
Asians are less like to seek emotional support from oth-
ers compared to Caucasian Americans (Kim, Sherman,
Ko, & Taylor, 2006; Kim, Sherman, & Taylor, 2008;
Taylor et al., 2004). Recent behavioral evidence indi-
cates that Asians and Asian Americans benefit psycho-
logically and biologically from implicit rather than ex-
plicit social support (Taylor, Welch, Kim, & Sherman,
2007). For instance, when performing the Trier Social
Stress Task, psychological stress response is reduced
for European Americans but heightened for Asians
and Asian Americans when they receive explicit social
support; similarly, European Americans show height-
ened cortisol response during implicit social support,
whereas Asians and Asian Americans show heightened
cortisol response during explicit social support. Genes
also affect the extent to which social support seeking
is adaptive across cultures. Specifically, compared to
Koreans, Americans who carry one or two copies of
the G allele of the OXTR rs53576 when experiencing
psychological distress are more likely to seek social
support (Kim et al., 2010; Figure 12). These findings
indicate that culture interacts with the OXTR in the
production of psychological well-being.

Culture, OXTR Polymorphism, and Emotion
Regulation

Culture also plays an important role in how peo-
ple regulate emotions in self and others (Butler, Lee,
& Gross, 2007). For instance, people from collectivis-
tic cultures are more likely to prefer expressive sup-

pression, whereas people from individualistic culture
are more likely to prefer cognitive reappraisal (Butler
et al., 2007). Recent cross-cultural behavioral genet-
ics evidence indicates a culture–gene interaction such
that Koreans who carry the A are more likely to prefer
emotional suppression compared to Koreans who carry
the G allele, whereas Americans showed the opposite
pattern (Kim et al., 2011). These findings demonstrate
that culture interacts with the OXTR in preference for
emotion regulation strategy.

Religion, OXTR, and Psychological
Well-Being

Cross-cultural behavioral genetics studies indicate
that nations vary in gene–behavior associations; how-
ever, the specific cultural traits that have been selected
with genetic traits remain unknown. One possible can-
didate for cultural selection is the cultural value of
religiosity, or the system of beliefs and practices for
those who have faith in divinity. Recent cross-cultural
behavioral genetics indicates that Koreans who showed
greater religiosity and are homozygous for the G allele
of the OXTR receptor polymorphism r253576 were
more likely to report greater psychological well-being;
by contrast, Caucasian Americans who showed greater
religiosity and carried two copies of the G allele (G/G)
of the OXTR polymorphism showed reduced psycho-
logical well-being, indicating that commitment to re-
ligiosity is associated with increased psychological
well-being in Koreans, but not Caucasian Americans,
who carry a genetic sensitivity toward social sensitiv-
ity (Sasaki, Kim, & Xu, 2011). These results further
demonstrate the importance of the interaction of cul-
tural and genetic factors in mental health.

Figure 12. Culture–gene interaction in emotional support seeking and psychological distress (adapted from Kim et al., 2010).
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Religion, Dopamine Receptor (DRD4)
Polymorphism and Prosociality

Religion is not only a system of cultural values
and practices that people may endorse consistently
throughout their lives but also environmental or sit-
uational cultural information that can be temporar-
ily heightened or transmitted to others. Behavioral
genetics evidence from Sasaki and colleagues (in press)
further shows that priming or temporarily heightening
religious beliefs modulates prosocial behavior, or altru-
ism, depending on the presence of specific genes, such
as the dopamine receptor polymorphism (DRD4 2-/7-
repeat allele). Specifically, for both Caucasian Ameri-
cans and Asian Americans living in the United States,
people who carry the 2-/7 repeat allele and are primed
with religious beliefs are more likely to show increased
prosocial behavior, compared to people who do not
carry the 2-/7 repeat allele. Of interest, when religious
beliefs are not primed, prosocial behavior does not
vary across people without the 2-/7-repeat allele of
the dopamine genotype (DRD4). Hence, environmen-
tal exposure to religiosity may increase prosociality,
such as donating time to a prosocial organization (e.g.,
environmental conservation), by lowering dopaminer-
gic signaling and hence increasing novelty seeking as
well as sensitivity to environmental cues (e.g., religious
priming; Sasaki et al., 2011).

Serotonin Transporter Gene (SLC6A4)
and Intergroup Bias

Cultural selection may occur not only for traits,
such as religiosity, but also for social attitudes, such
as feelings toward people of different groups, which
are typically acquired or transmitted through social in-
teractions with others or with the environment. Prior
social psychological evidence indicates that negative
feelings toward people outside of one’s social group,
or intergroup bias, results from fear conditioning or
the cultural acquisition or learning of fear toward
members outside of one’s group (Olsson, Ebert, Ba-
naji, & Phelps, 2005), whereas nonprejudice or pos-
itive feelings toward people outside of one’s group
results from cultural acquisition or learning of happi-
ness toward members outside of one’s group is as-
sociated with lower levels of fear conditioning or
learned fear towards outgroup members (Livingston
& Drwecki, 2007). Of importance, Cheon, Livingston,
Hong, and Chiao (2013) recently discovered that
the psychological ability to acquire negative or pos-
itive feelings toward other people varies as a func-
tion of genes, specifically the serotonin transporter
polymorphism (5-HTTLPR). Specifically, Cheon and
colleagues (under review) show that Caucasian
Americans living in the United States who carry one
or two copies of the S allele of the serotonin trans-

porter polymorphism (5-HTTLPR) are more likely to
demonstrate intergroup bias, particularly when faced
with numerous experiences with potential threat, such
as negative prior contact with members of different so-
cial groups, specifically Blacks and Arabs, and a beliefs
in a dangerous world.

These results provide novel evidence of a gene–
environment model of intergroup bias and demonstrate
an important role of a specific gene, the serotonin
transporter polymorphism, in the acquisition of preju-
dice, particularly when encountering exposure to en-
vironmental threat (Cheon et al., under review). It is
important to note that future behavioral genetics re-
search may examine the notable role that the sero-
tonin transporter gene may play in the acquisition of
nonprejudice or positive feelings toward members of
other social groups, such as when encountering expo-
sure to environmental safety or security. In addition,
future cross-cultural behavioral genetics research may
be able to further demonstrate the extent to which the
interaction of genetic and environmental factors in the
production of intergroup relations varies as a function
of cultural values, practices, and beliefs.

VI. Promise of Cultural Neuroscience

Understanding Population Health Disparities

One of the most important contributions of cultural
neuroscience to science and public policy is the ca-
pacity to enhance our understanding of the etiology
of population health disparities in health. Population
health disparities arise due to cultural and genetic
variation in psychological and neural processes that
emerge due to environmental and ecological pressures
(Collins et al., 2010; Shields et al., 2005; Wang & Sue,
2005). For instance, Ashkenazi Jews are more likely
to develop Tay-Sachs disease, whereas people from
Northern Europe are more likely to develop cystic fi-
brosis (Exner, Dries, Domanski, & Cohen, 2001; Wang
& Sue, 2005). In addition, prevalence of substance
abuse, such as nicotine addiction, varies across racial
and ethnic groups, due at least in part to allelic fre-
quency of the CYP2A6 gene. Protective forms of the
CYP2A6 gene are very rare in Europeans and Africans
(∼3%) but more prevalent in Japanese and Koreans
(∼24%; Shields et al., 2005). Cross-national epidemi-
ological studies, such as the 2008 World Health Or-
ganization, have shown that global variation of men-
tal health disorders exist for affective disorders, such
as anxiety and major depression (Kessler & Ustun,
2008; Weissman et al., 1996). Other mental health
disorders related to atypical social behavior, such as
autism, William’s syndrome, and psychopathy, have
not yet been studied systematically at an epidemiologi-
cal level, possibly due to theoretical or methodological
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CULTURAL NEUROSCIENCE

difficulties with comprehensively studying these dis-
orders across cultural contexts. In addition, increasing
the sophistication of our understanding of how social
psychological factors, such as the cultural attitudes,
beliefs, and practices that may produce inequities in
access or quality of health care, is essential to better
understanding how and why disparities in health exist
across racial groups (Dovidio & Fiske, 2012; Williams
et al., 2012).

Research in cultural neuroscience shows that key
environmental features, including cultural, geographic
and socioeconomic factors modulate genetic, neural
and behavioral mechanisms underlying mental health
(Chiao, 2011; Chiao & Blizinsky, 2013). Sociocultural
variation in biological mechanisms underlying mental
health disorders may explain, in part, population dis-
parities in mental health across ethnic groups within
and across nations. However, given that our current
basis of knowledge of biological mechanisms under-
lying mental health disorders is restricted to predomi-
nantly Western industrialized nations (Chiao & Cheon,
2010), increased awareness of researcher biases as well
as enhancing research capacity in non-Western indus-
trialized nations or low-to-middle income countries
(LMIC) is necessary to fully develop understanding
of comprehensive etiology of and treatment for mental
health disorders around the world (Chiao & Blizin-
sky, under review). Promoting the scientific study of
cultural neuroscience, including development of in-
terdisciplinary educational infrastructure and research
capacity for studying human diversity across multiple
levels of analysis, is key to closing gaps in population
health disparities in the near and far future.

Challenges

There are several challenges facing progress in the
field of cultural neuroscience. One of the main chal-
lenges is in improving research infrastructure in LMIC
countries to enhance research capacity and to improve
ownership of theory and methods in cultural neuro-
science. Due to the limitations in access to and mainte-
nance of necessary laboratory settings and equipment
within LMIC countries, researchers who aim to under-
stand cultural and biological factors that contribute to
health in the developing world remain constrained. For
instance, the appropriateness of the kinds of theories
or empirical paradigms developed in LMIC compared
to high-in-come country (HIC) countries may vary;
however, without adequate resources to develop novel
scientific knowledge, there will continue to exist a sig-
nificant need for research that effectively addresses
health problems within the developing world.

Another main challenge in cultural neuroscience re-
search is in establishing appropriate ethical standards
for the creation and collection of cultural, psycholog-
ical, and biological measurements in both develop-

ing and nondeveloping worlds. In recent history, there
have been numerous instances of exploitation of un-
derrepresented minorities for the purposes of scien-
tific advancement (e.g., African Americans during the
Tuskegee syphilis experiments between 1932 and 1972
in Tuskegee, Alabama, within the United States). Peo-
ple living in geographic regions with economic and
ecological (e.g., food deprivation, territorial disputes,
natural disasters) challenges are more likely to be vul-
nerable to financial benefits that may be offered for
participating in scientific research that may or may
not be conducted with adequate protection of human
participants. Furthermore, there may be cultural differ-
ences in what ethical treatment of human participants
in scientific research is, and these differences may re-
quire cooperation and coordination of scientific agen-
cies across nations in order to ensure that cross-national
neuroscientific and genetic studies are conducted with
equivalent ethical standards.

Developing culturally appropriate research-training
infrastructure in cultural neuroscience is another key
challenge for the field. Western, developed nations
typically require students to train in specific fields
within the social and natural sciences (e.g., anthropol-
ogy, psychology, neuroscience, genetics). However,
less emphasis is placed on large-scale team science, or
developing an emphasis on interdisciplinary training
across the social and natural sciences. Encouraging
students to enroll in interdisciplinary training pro-
grams to conduct research with scientists who are
not in their traditional discipline is key to promoting
creative and influential cultural neuroscience research.
For nations in the developing world, creating training
infrastructures within high schools, colleges, and
universities in both cultural and biological sciences
that emphasize interdisciplinary training may provide
an advantage for enhancing quality of education but
also may require additional financial resources to
ensure that students and researchers receive the nec-
essary education to meet their nation’s health agenda
priorities. For instance, simply providing teachers and
students with accurately translated research and edu-
cational materials is a necessary, but sometimes costly,
component to ensuring that developed and developing
nations have the resources they need to generate
novel knowledge. Providing effective guidelines for
promoting interdisciplinary training infrastructures in
cultural neuroscience across educational institutions in
both developing and developed worlds is necessary for
students and researchers to achieve quality scientific
and educational advancement.

Future Promise

There exists an increasing awareness of the im-
portance of team science (Wuchty, Jones, & Uzzi,
2007), such that novel, influential scientific advances
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are more likely to arise from research conducted in
increasingly large research teams. For instance, large-
scale team science is more frequently cited (Valderas,
2007); a team-authored paper is 6.3 times more likely
to be cited at least 1,000 times compared to a solo-
authored paper (Wuchty et al., 2007). Encouraging ju-
nior and senior scientists to engage in large-scale global
team science to solve research questions related to the
origins of human diversity is one of the most promising
directions for future research progress. Hong and Page
(2004) recently argued with computational modeling
that a team of randomly selected agents will outper-
form a team of best-performing agents, primarily be-
cause best-performing agents tend to think and behave
similarly, leading to a reduced solution space during
problem solving. Teams of diverse problem solvers that
encourage cultural sensitivity and equality in conver-
sational turn-taking may further enhance their collec-
tive intelligence, or the general ability of the group to
perform a range of tasks (Woolley, Chabris, Pentland,
Hashmi, & Malone, 2010).

When large-scale team science encourages problem
solving with researchers from distinct nations and cul-
tures, it is likely that more novel and creative solutions
may be achieved for solving some of the oldest ques-
tions regarding the origin of human nature and human
diversity. Although students and researchers from the
developing world may require additional research ca-
pacity and infrastructure to discover novel scientific
knowledge, collaborating together with students and
researchers from both the developed and developing
world in large research teams may provide effective so-
lutions to expanding the breadth and sophistication of
theory and evidence of cultural neuroscience research
in the future.

Note

Address correspondence to Joan Y. Chiao, Depart-
ment of Psychology, Northwestern University, 2029
Sheridan Road, Evanston, IL 60208. E-mail: jchiao@
northwestern.edu

References

Ambady, N., & Bharucha, J. (2009). Culture and the brain. Current
Directions in Psychological Science, 18, 342–345.

Amodio, D. M., & Frith, C. D. (2006). Meeting of minds: the me-
dial frontal cortex and social cognition. Nature Reviews Neuro-
science, 7, 268–277.

Arnett, J. J. (2008). The neglected 95%: Why American psychology
needs to become less American. American Psychologist, 63,
602–614.

Barkow, J. H., Cosmides, L., & Tooby, J. (Eds.). (1992). The adapted
mind: Evolutionary psychology and the generation of culture.
New York, NY: Oxford University Press.

Barrett, L. F. (2009). Variety is the spice of life: psychological con-
structionist approach to understanding variability in emotion.
Cognition and Emotion, 23, 1284–1306.

Beacher, F. D., Gray, M. A., Minati, L., Whale, R., Harrison, N. A.,
& Critchley, H. D. (2011). Acute tryptophan depletion attenu-
ates conscious appraisal of social emotional signals in healthy
female volunteers. Psychopharmacology (Berl), 213, 603–613.

Beja-Pereira, A., Luikart, G., England, P. R., Bradley, D. G., Jann,
O. C., Bertorelle, G., et al. (2003). Gene–culture coevolution
between cattle milk protein genes and human lactase genes.
Nature Genetics, 35, 311–313.

Boyd, R., & Richerson, P. J. (1985). Culture and the evolutionary
process. Chicago, IL: The University of Chicago Press.

Butler, E. A., Lee, T. L., & Gross, J. J. (2007). Emotion regulation and
culture: Are the social consequences of emotion suppression
culture-specific? Emotion, 7, 30–48.

Canli, T., & Lesch, K. P. (2007) Long story short: the serotonin
transporter in emotion regulation and social cognition. Nature
Neuroscience, 10, 1103–1109.

Canli, T., Qiu, M., Omura, K., Congdon, E., Haas, B. W., Amin, Z.,
et al. (2006). Neural correlates of epigenesis. Proceedings of
the National Academy of Sciences USA, 103, 16033–16038.

Cavalli-Sforza, L., & Feldman, M. (1981) Cultural transmission and
evolution: A Quantitative Approach. Princeton, NJ: Princeton
University Press.

Chae, D. H., Lincoln, K. D., Adler, N. E., & Syme, S. L. (2010).
Do experiences of racial discrimination predict cardiovascular
disease among African American men? The moderating role of
internalized negative racial group attitudes. Social Science and
Medicine, 71, 1182–1188.

Cheon, B. K., Im, D., Harada, T., Kim, J., Mathur, V. A., Scimeca,
J. M., et al. (2011). Cultural influences on neural basis of inter-
group empathy. Neuroimage, 57, 642–650.

Cheon, B. K., Livingston, R. W., Hong, Y-Y., & Chiao, J. Y. (2013).
Gene × Environment interaction on intergroup bias: The role
of 5-HTTLPR and perceived outgroup threat. Manuscript sub-
mitted for publication.

Chiao, J. Y. (2009). Cultural neuroscience: A once and future disci-
pline. Progress in Brain Research, 178, 287–304.

Chiao, J. Y. (2010a). At the frontier of cultural neuroscience: In-
troduction to the special issue. Social Cognitive and Affective
Neuroscience, 5, 109–110.

Chiao, J. Y. (2010b). Neural basis of social status hierarchy across
species. Current Opinion in Neurobiology, 20, 803–809.

Chiao, J. Y. (2011). Cultural neuroscience: Visualizing culture-gene
influences on brain function. In J. Decety & J. Cacioppo (Eds.),
Handbook of social neuroscience (pp. 742–761). London, UK:
Oxford University Press.

Chiao, J. Y., & Ambady, N. (2007). Cultural neuroscience: Parsing
universality and diversity across levels of analysis. In S. Ki-
tayama & D. Cohen (Eds.), Handbook of cultural psychology
(pp. 237–254). New York, NY: Guilford.

Chiao, J. Y., & Blizinsky, K. D. (2010). Culture-gene coevolution of
individualism-collectivism and the serotonin transporter gene
(5-HTTLPR). Proceedings of the Royal Society B: Biological
Sciences, 277, 529–537.

Chiao, J. Y., & Blizinsky, K. D. (2013). Population disparities in
mental health: Insights from cultural neuroscience. Manuscript
submitted for publication.

Chiao, J. Y., & Cheon, B. K. (2010). The weirdest brains in the
world. Behavioral and Brain Sciences, 33, 28–30.

Chiao, J. Y., Harada, T., Komeda, H., Li, Z., Mano, Y., Saito, D. N.,
et al. (2009). Neural basis of individualistic and collectivistic
views of self. Human Brain Mapping, 30, 2813–2820.

Chiao, J. Y., Harada, T., Komeda, H., Li, Z., Mano, Y., Saito,
D. N., et al. (2010). Dynamic cultural influences on neural
representations of the self. Journal of Cognitive Neuroscience,
22, 1–11.

Chiao, J. Y., Hariri, A. R., Harada, T., Mano, Y., Hechtman, L.
A., Sadato, N., et al. (2013). Cultural values predict amygdala
response to emotion. Manuscript in preparation.

16

D
ow

nl
oa

de
d 

by
 [

M
s 

R
on

ni
e 

Ja
no

ff
-B

ul
m

an
] 

at
 0

4:
02

 2
6 

M
ar

ch
 2

01
3 



CULTURAL NEUROSCIENCE

Chiao, J. Y., Hariri, A. R., Harada, T., Mano, Y., Sadato, N., Parrish, T.
B., et al. (2010). Theory and methods in cultural neuroscience.
Social Cognitive and Affective Neuroscience, 5, 356–361.

Chiao, J. Y., Iidaka, T., Gordon, H. L., Nogawa, J., Bar, M., Aminoff,
E., et al. (2008). Cultural specificity in amygdala response
to fear faces. Journal of Cognitive Neuroscience, 20, 2167–
2174.

Chiao, J. Y., & Immordino-Yang, M. H. (2013). Modularity and
the cultural mind: Contributions of cultural neuroscience to
cognitive theory. Perspectives on Psychological Science, 8(1),
56–61.

Collins, P. Y., Patel, V., Joestl, S. S., March, D., Insel, T. R., Daar, A.
S., . . . Walport, M. (2011). Grand challenges in global mental
health. Nature, 475(7354), 27–30.

Derntl, B., Habel, U., Robinson, S., Windischberger, C., Kryspin-
Exner, I., Gur, R. C., et al. (2012). Amygdala activation during
recognition of emotions in a foreign ethnic group is associated
with duration of stay. Social Neuroscience, 4, 294–307.

Dovidio, J. F., & Fiske, S. T. (2012). Under the radar: How un-
examined biases in decision-making processes in interactions
can contribute to health care disparities. American Journal of
Public Health, 102, 945–52.

Drabant, E. M., Ramel, W., Edge, M. D., Hyde, L. W., Kuo, J. R.,
Goldin, P. R., et al. (2012). Neural mechanisms underlying 5-
hTTLPR-related sensitivity to acute stress. American Journal
of Psychiatry, 169, 397–405.

Edwards, D. H., & Kravitz, E. A. (1997). Serotonin, social status
and aggression. Current Opinion in Neurobiology, 7, 812–819.

Exner, D. V., Dries, D. K., Domanski, M. J., & Cohen, J. N. (2001).
Lesser response of angiotensin-converting-enzyme inhibitor
therapy in black as compared with white patients with left ven-
tricular dysfunction. New England Journal of Medicine, 344,
1351–1377.

Fincher, C. L., Thornhill, R., Murray, D. R., & Schaller, M. (2008).
Pathogen prevalence predicts human cross-cultural variability
in individualism/collectivism. Proceedings of the Royal Society
B, 275, 1279–1285.

Fodor, J. A. (1983). Modularity of mind: An essay on faculty psy-
chology. Cambridge, MA: MIT Press.

Fox, E., Ridgewell, A., & Ashwin, C. (2009). Looking on the
bright side: Biased attention and the human serotonin gene.
Proceedings of the Royal Society B: Biological Sciences, 276,
1747–1751.

Gazzaniga, M. S., Ivry, R., & Mangun, G. R. (2002). Cognitive
neuroscience: The biology of the mind. New York, NY: Norton.

Gelfand, M. J., Raver, J. L., Nishii, L., Leslie, L. M., Lun, J., Lim,
B. C., et al. (2011). Differences between tight and loose cultures:
A 33-nation study. Science, 332, 1100–1104.

Gelfand, M. J., Shteynberg, G., Lee, T., Lun, J., Lyons, S., Bell, C.,
et al. (2012). The cultural contagion of conflict. Philosophical
Transactions of the Royal Society B: Biological Sciences, 367,
692–703.

Golby, A. J., Gabrieli, J. D. E., Chiao, J. Y., & Eberhardt, J. L.
(2001). Differential fusiform responses to same- and other-race
faces. Nature Neuroscience, 4, 845–850.

Han, S., & Northoff, G. (2008). Culture-sensitive neural substrates
of human cognition: A transcultural neuroimaging approach.
Nature Review Neuroscience, 9, 646–654.

Handy, T. C. (Ed.). (2005). Event-related potentials: A methods
handbook. Cambridge, MA: MIT Press.

Harada, T., Li, Z., & Chiao, J. Y. (2010). Differential dorsal and
ventral medial prefrontal representations of the implicit self
modulated by individualism and collectivism: An fMRI study.
Social Neuroscience, 22, 1–15.

Hariri, A. R., Mattay, V. S., Tessitore, A., Kolachana, B. S., Fera,
F., Goldman, D., et al. (2002). Serotonin transporter genetic
variation and the response of the human amygdala. Science,
297, 400–403.

Hechtman, L. A., Pornpattananangkul, N., & Chiao, J. Y. (2012).
Psychological constructionism and cultural neuroscience. Be-
havioral and Brain Sciences, 35, 152–153.

Heeger, D. J., & Ress, D. (2002). What does fMRI tell us about
neuronal activity? Nature Reviews Neuroscience, 3, 142–151.

Henrich, J., Heine, S., & Norenzayan, A. (2010). The weirdest people
in the world? Behavioral and Brain Sciences, 33, 61–83.

Hofstede, G. (2001). Culture’s consequences: Comparing val-
ues, behaviors, institutions and organizations across nations.
Thousand Oaks, CA: Sage.

Hong, L., & Page, S. E. (2004). Groups of diverse problem
solvers can outperform groups of high-ability problem solvers.
Proceedings of National Academy of Sciences, 101, 16385–
16389.

Iacoboni, M., Woods, R. P., Brass, M., Bekkering, H., Mazziottam
J. C., & Rizzolatti, G. (1999). Cortical mechanisms of human
imitation. Science, 286(5449), 2526–2528.

Jahoda, G. (2002). Culture, biology and development across his-
tory. In H. Keller, Y. H. Poortinga, & A. Schoemerich (Eds.),
Between culture and biology: Perspectives on ontogenetic de-
velopment (pp. 13–29). Cambridge, UK: Cambridge University
Press.

Jarrell, H., Hoffman, J. B., Kaplan, J. R., Berga, S., Kinkead, B., &
Wilson, M. E. (2008). Polymorphisms in the serotonin reup-
take transporter gene modify the consequences of social status
on metabolic health in female rhesus monkeys. Physiology &
Behavior, 93, 807–819.

Johnson, M. H. (1997). Developmental cognitive neuroscience: An
introduction. Oxford, UK: Blackwell.

Kanwisher, N. (2010). Inaugural article: Functional specificity in the
human brain: A window into the functional architecture of the
mind. Proceedings of the National Academy of Sciences USA,
107, 11163–11170.

Kessler, R. C., & Ustun, T. B. (2008). The WHO World Mental
Health Surveys: Global perspectives on the epidemiology of
mental disorders. New York, NY: Cambridge University Press.

Kim, H. S., Sherman, D. K., Ko, D., & Taylor, S. E. (2006). Pursuit
of happiness and pursuit of harmony: Culture, relationships,
and social support seeking. Personality and Social Psychology
Bulletin, 32, 1595–1607.

Kim, H. S., Sherman, D. K., Mojaverian, T., Sasaki, J. Y., Park, J.,
Suh, E. M., et al. (2011). Gene–culture interaction: Oxytocin
receptor polymorphism (OXTR) and emotion regualtion. Social
Psychological and Personality Science, 2, 665–672.

Kim, H. S., Sherman, D. K., Sasaki, J. Y., Xu, J., Chu, T. Q., Ryu, C.,
et al. (2010). Culture, distress, and oxytocin receptor polymor-
phism (OXTR) interact to influence emotional support seek-
ing. Proceedings of the National Academy of Sciences, 107,
15717–15721.

Kim, H. S., Sherman, D. K., & Taylor, S. E. (2008). Culture and
social support. American Psychologist, 63, 518–526.

Kiser, D., Steemers, B., Branchi, I., & Homberg, J. R. (2012). The
reciprocal interaction between serotonin and social behaviour.
Neuroscience & Biobehavioral Reviews, 36, 786–798.

Kitayama, S., & Uskul, A. K. (2011). Culture, mind, and the brain:
current evidence and future directions. Annual Review of Psy-
chology, 62, 419–449.

Kuhl, P. K., Williams, K. A., Lacerda, F., Stevens, K. N., & Lindblom,
B. (1992). Linguistic experience alters phonetic perception in
infants by 6 months. Science, 255, 606–608.

Larson, E. T., & Summers, C. H. (2001). Serotonin reverses dom-
inant social status. Behavioural Brain Research, 121, 95–
102.

Lesch, K.-P., Bengel, D., Heils, A., Sabol, S. Z., Greenberg, D.,
Petri, S., Benjamin, J., Muller, C. R., Hamer, D. H., & Murphy,
D. L. (1996). Association of anxiety-related traits with a poly-
morphism in the serotonin transporter gene regulatory region.
Science, 274(5292), 1527–1531.

17

D
ow

nl
oa

de
d 

by
 [

M
s 

R
on

ni
e 

Ja
no

ff
-B

ul
m

an
] 

at
 0

4:
02

 2
6 

M
ar

ch
 2

01
3 



CHIAO ET AL.

Li, S. C. (2003). Biocultural orchestration of developmental plastic-
ity across levels: The interplay of biology and culture in shaping
the mind and behavior across the life span. Psychological Bul-
letin, 129, 171–194.

Lindquist, K. A., Wager, T. D., Kober, H., Bliss-Moreau, E., &
Barrett, L. F. (2012a). The brain basis of emotion: A meta-
analytic review. Behavioral and Brain Sciences, 35, 121–
143.

Lindquist, K. A., Wager, T. D., Kober, H., Bliss-Moreau, E., &
Barrett, L. F. (2012b). What are emotions and how are they cre-
ated in the brain. Behavioral and Brain Sciences, 35, 172–185.

Livingston, R., & Drwecki, B. (2007). Why are some individuals not
racially biased? Susceptibility to affective conditioning predic-
cts non prejudice toward Blacks. Psychological Science, 18,
816–823.

Losin, E. A., Iacoboni, M., Martin, A., Cross, K., & Dapretto, M.
(2011). Race modulates neural activity during imitation. Neu-
roimage, 59, 3594–3603.

Losin, E. A., Iacoboni, M., Martin, A., & Dapretto, M. (2012a).
Own-gender imitation activates the brain’s reward cir-
cuitry. Social Cognitive and Affective Neuroscience, 7, 804–
810.

Losin, E. A., Iacoboni, M., Martin, A., & Dapretto, M. (2012b).
Race modulates neural activity during imitation. NeuroImage,
59, 3594–3603.

Lumsden, C. J., & Wilson, E. O. (1981) Genes, mind and culture: The
coevolutionary process. Cambridge, MA: Harvard University
Press.

Ly, M., Haynes, M. R., Barter, J. W., Weinberger, D. R., & Zink,
C. F. (2011). Subjective socioeconomic status predicts human
ventral striatal responses to social status information. Current
Biology, 21, 704–707.

Ma, Y., Wang, C., & Han, S. (2011). Neural responses to per-
ceived pain in others predict real-life monetary donations
in different socioeconomic contexts. Neuroimage, 57, 1273–
1280.

Manly, J. J., Byrd, D., Touradji, P., & Stern, Y. (2004). Acculturation,
reading level, and neuropsychological test performance among
African American elders. Applied Neuropsychology, 11, 37–46.

Markus, H. R., & Kitayama, S. (1991). Culture and the self: Impli-
cations for cognition, emotion and motivation. Psychological
Review, 98, 224–253.

Matsumoto, D., Yoo, S. H., Fontaine, J., Anguas-Wong, A. M.,
Arriola, M., Ataca, B., et al. (2008). Mapping expressive dif-
ferences around the world: The relationship between emo-
tional display rules and individualism v. collectivism. Journal
of Cross-Cultural Psychology, 39, 55–74.

Mathur, V. A., Harada, T., & Chiao, J. Y. (2012). Racial identification
modulates default network activity for same- and other-race
faces. Human Brain Mapping, 33, 1883–93.

Mathur, V. A., Harada, T., Lipke, T., & Chiao, J. Y. (2010). Neu-
ral basis of extraordinary empathy and altruistic motivation.
Neuroimage, 51, 1468–1475.

Moskowitz, D. S., Pinard, G., Zuroff, D. C., Annable, L., & Young,
S. N. (2001). The effect of tryptophan on social interaction in
everyday life: A placebo-controlled study. Neuropsychophar-
macology, 25, 277–289.

Mrazek, A. J., Chiao, J. Y., Blizinsky, K. D., Lun, J., Gelfand,
M. J. (2013). Culture-gene coevolution of tightness-looseness
and the serotonin transporter gene. Manuscript submitted for
publication.
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