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Objective: Culture and biology have evolved together, influence each other, and concurrently shape
behavior, affect, cognition, and development. This special section highlights 2 major domains of the
interplay between culture and biology. Method: The first domain is neurobiology of cultural
experiences— how cultural, ethnic, and racial experiences influence limbic systems and neuroendocrine functioning—and the second domain is cultural neuroscience—the connections between
cultural processes and brain functioning. Results: We include 3 studies on neurobiology of cultural
experiences that examine the associations between racial discrimination and heart rate variability
(Hill et al., 2016), economic and sociocultural stressors and cortisol levels (Mendoza, Dmitrieva,
Perreira, & Watamura, 2016), and unfair treatment and allostatic load (Ong, Williams, Nwizu, &
Gruenewald, 2016). We also include 2 studies on cultural neuroscience that investigate cultural
group differences and similarities in beliefs, practices, and neural basis of emotion regulation (Qu
& Telzer, 2016), and reflected and direct self-appraisals (Pfeifer et al., 2016). Conclusions: We
discuss pending challenges and future directions for this emerging field.
Keywords: culture, biology, culture and biology interplay, neurobiology of cultural experiences, cultural
neuroscience

of stress studies have found that discrimination can affect diurnal
cortisol rhythm among African Americans (Fuller-Rowell, Doan,
& Eccles, 2012) and Mexican Americans (Zeiders, Doane, &
Roosa, 2012).
Despite these initial advances, psychological science on culture,
race, and ethnicity has yet to fully profit from these innovations.
Scholars in the field are justified in their skepticism toward methods that can potentially reduce the meaning of complex cultural
experiences to a gene or brain area (Syed & Kathawalla, in press).
Biological arguments also have been employed in the past to
justify racial hierarchies (Hartigan, 2015) and to reify ethnic differences regarding intelligence (Sternberg, Grigorenko, & Kidd,
2005). Quite simply, the nature versus nurture debate continues to
exert a polarizing influence in the way psychologists approach
human behavior. It has placed culture and biology at opposite ends
of a supposed spectrum, reinforcing the idea that if a process or
trait is cultural, then it is not biological, and vice versa (Rogoff,
2003). This special section on the culture and biology interplay
seeks to strike a constructive balance between the potential benefits of drawing upon biological science methodology, and safeguards against essentialist beliefs that perpetuate prejudice and
stereotypes and increase racial inequalities.

Recent advances in biological sciences, like neurosciences, genetics, and neurobiology, have transformed psychology, affording
opportunities to examine novel questions and advancing our understanding of behavior, affect, cognition, and development. In the
last decade, these new methods have been employed in the psychological science of culture, race, and ethnicity. For instance,
genetic studies have reported the moderating role of some gene
variants in the link between racial discrimination and the development of conduct problems (Brody et al., 2011) and criminal
arrests (Schwartz & Beaver, 2011); neuroscience studies have
shown cultural differences in neural reward activity among White
and Latino youth during experiences of family assistance (Telzer,
Masten, Berkman, Lieberman, & Fuligni, 2010); and neurobiology
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What Is Culture and Biology Interplay?
Because psychological science on culture, race, and ethnicity
has yet to fully profit from innovations in neuroscience, genetics,
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and neurobiology, pressing questions are still unanswered. For
instance, how do cultural experiences, such as discrimination and
immigration, affect neuroendocrine functioning (e.g., cortisol),
cellular activity (e.g., c-reactive proteins), and gene expression?
Are any of these associations responsive to interventions? Do
individuals socialized into different cultural orientations of emotion regulation exhibit unique patterns of brain activation? What is
the role of genetic variation in the link between acculturative stress
and health outcomes?
The goals of this special section are to (a) advance understanding of culture, ethnicity, and race by tackling some of these
questions; (b) offer an opportunity to overcome some of the
aforementioned challenges; and (c) stimulate research on the
emerging field of culture and biology interplay that centers on how
these two processes have evolved together, influence each other,
and concurrently shape behavior, affect, cognition, and development across multiple levels, types, and domains of analysis
(Causadias, Telzer, & Gonzales, in press). The term interplay
represents the association between culture and biology, as it encompasses several different relationships (Causadias, 2013), including cultural effects on biological systems (e.g., Zeiders et al.,
2012), biological influences on behaviors that would serve to
shape or select cultural environments (e.g., Chen, Burton, Greenberger, & Dmitrieva, 1999), culture– biology interactions (e.g.,
Brody et al., 2011), and culture– biology correlations (e.g., Richerson, Boyd, & Henrich, 2010).
Research on culture and biology interplay can improve understanding of the complexity of the human experience by elucidating
how, when, and what cultural and biological processes work
together to shape development and evolution. For example, it may
elucidate the moderating role of genetic variants on cultural difference in independent versus interdependent social orientation
(Kitayama et al., 2014). It also can document the dramatic repercussions of social injustice and exclusion on physical and mental
health, such as exposing that high levels of racial discrimination
among African American men is associated with shorter telomere
length, leading to accelerated biological aging and premature death
(Chae et al., 2014). Finally, this new line of research presents new
opportunities for social change through the design and implementation of intervention programs aimed at reversing the biological
sequelae of injustice.
Culture and biology interplay is rooted in evolution, as natural
selection has favored the transmission of a predisposition to cooperate and participate in cultural communities (Tomasello, 1999).
It also is informed by an interdisciplinary, multiple levels of
analyses perspective (Cicchetti & Dawson, 2002) that incorporates
theory and research from the fields of psychology, neuroscience,
genomics, and neurobiology of stress. Ultimately, behavior, affect,
and cognition are approached as the result of the interdependence,
codetermination, and simultaneous influence of multiple processes
(Sroufe, 2007). Moreover, cultural and biological processes are
recognized as equally important and mutually influential. Thus, no
component, subsystem, or level of analysis has causal privileges
over the other (Cicchetti & Cannon, 1999).

The Special Section on Culture and Biology Interplay
The study of culture and biology interplay can be organized into
different domains that focus on the relationship between cultural

processes and one particular biological level of analysis. For this
special section, we present new empirical research on two domains: neurobiology of cultural experiences and cultural neuroscience. Neurobiology of cultural experiences centers on the exploration of how cultural, ethnic, and racial experiences have
repercussions in limbic and neuroendocrine functioning (Doane,
Sladek, & Adam, in press). Cultural neuroscience is the inquiry of
cultural variation at the psychological and neural levels aimed to
articulate their mutual relationships and emergent properties
(Chiao & Ambady, 2007; Lin & Telzer, in press).

Neurobiology of Cultural Experiences
Three studies examine how adverse experiences—racial discrimination, poverty and cultural stressors, and unfair treatment—
affect neurobiological systems. Hill and colleagues (2017, pp.
5–14) investigated the relationship between discrimination and
resting heart rate variability, an important biomarker of parasympathetic cardiac modulation and overall health in a sample of 103
African American youth. They found that lifetime discrimination,
as well as discrimination due to threats or actual aggression, were
inverse predictors of heart rate variability. Next, Mendoza, Dmitrieva, Perreira, Hurwich-Reiss, and Watamura (2017, pp. 15–26)
explored whether acculturation, economic hardship, and
immigration-related stress predicted physical (body mass index
and salivary cortisol levels) and psychological (internalizing and
externalizing behavior problems) symptoms in a sample of 71
children of Latino immigrants. They found that economic hardship
and acculturation interacted to predict cortisol levels, and economic hardship and immigration stress forecasted internalizing
and externalizing behavior problems. Ong, Williams, Nwizu, and
Gruenewald (2017, pp. 27–35) examined chronic experiences of
unfair treatment (or day-to-day discrimination) in relation to allostatic load, a multisystem index of biological dysregulation. Using
a sample of 233 African American adults, they found that unfair
treatment was associated with higher allostatic load, even after
controlling for sociodemographics, medication use, smoking status, alcohol consumption, depressive symptoms, lifetime discrimination, and global perceived stress. These three studies provide
new evidence that adverse cultural experiences can have deleterious effects on neurobiological systems.

Cultural Neuroscience
Two studies examined neural processes that are involved in
cultural values and behaviors. Qu and Telzer (2017, pp. 36 – 44)
employed an experimental approach using fMRI scans to investigate differences and similarities between 14 American and 15
Chinese participants regarding beliefs, practices, and neural basis
of emotion regulation. They found that Chinese participants, in
contrast with American participants, reported more frequent use of
reappraisal and correspondingly less ventrolateral prefrontal cortex
activation when regulating negative emotions. Using fMRI scans
in a sample of 16 Chinese adults, Pfeifer et al. (2017, pp. 45–58)
examined how interdependent self construals are processed at the
neural level and vary within individuals across social and academic domains. In addition to finding an extended network of
brain regions in the cortical midline structure when self-reflecting,
the authors found that the temporal-parietal junction may be more
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variably engaged when reflecting in academic relative to social
domains. These two studies highlight the importance of cultural
orientations and social experiences in influencing the neural foundation of emotional and self-relevant information.
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Conclusions and Future Directions
This special section provides a broader perspective on the biological processes associated with cultural experiences. The five
studies illustrate how diverse cultural processes—such as discrimination, acculturation, and immigration—are linked to multiple
stress-related mechanisms that have important implications for
health and well-being, as well as how culture may modulate neural
processes involved in emotion regulation and self-related identity
processes. Methodologically, the articles in this special section
include results from correlational and experimental studies, targeting children, adolescents, and adults of African, European, Latino,
and Asian backgrounds, sampled both in the United States as well
as in China.
These articles represent two domains of culture biology interplay: neurobiology of cultural experiences and cultural neuroscience. It is important to note two other domains not represented in
this issue, including research on animal culture and cultural
genomics. Research on nonhuman primates, for instance, allows us
to better understand the role of culture in animal communities and
underscores the complexity and meaning of nonhuman behavior
and social systems (Causadias et al., in press). In addition, examining genetic variation across cultural groups increases our understanding of individual differences in cultural processes (Kitayama
et al., 2014). Therefore, although the studies in this issue examine
the intersection of cultural experiences, neuroscience, and neurobiology of stress, additional investigations are necessary on the
relationship between cultural and genetic processes. In addition,
more research is needed to further understand how the findings
reported in these studies replicate with other ethnic and national
groups. Longitudinal studies that address how change and continuity in cultural experiences shape the brain and the genome are
also warranted. Because most of the emerging research in culture and biology focuses on how adverse cultural experiences
(e.g., racial discrimination) disrupt neurobiological functioning,
future studies should also address how empowering cultural
experiences may have positive effects in the body. Finally,
graduate and postgraduate psychological training in issues related to culture, ethnicity, and race—traditionally focused on
the development of competences closely related to the humanities and social sciences—should also focus on acquiring skills
associated with biological sciences, like neurosciences and genetics (Causadias et al., in press).
In conclusion, this special section brings together two fields that
often operate in isolation: culture and biology. Although this field
is still emerging and much future work is necessary with different
populations, methods, and themes, this special section is a meaningful first step in the endeavor of broadening our understanding of
the complex, multifaceted, and mutually influential link between
cultural and biological processes. We hope this special section will
be useful in helping researchers who study culture, ethnicity, and
race to overcome some of the aforementioned reasons why we
have yet to fully embrace new methods from the biological sciences. This special section can help underscore that, instead of
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reducing the meaning of cultural processes, biological methods
offer a new platform to appreciate an even more nuanced and rich
landscape; instead of justifying racial hierarchies, they can be
useful in documenting the effect of racial inequalities and discrimination; and instead of replacing cultural research, they can offer
new avenues of inquiry. Ultimately, culture and biology interplay
research can help us better understand how nature and nurture
work together, and not against each other, to shape risk, resilience,
and well-being.
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