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Unfortunately, it took little imagination for editorialists to deform
this line of reasoning, arguing that such genetic differences
would explain the Maori’s higher rates of crime. Substantial seg-
ments of the New Zealander public agreed, and the “warrior
gene” was born.

The media is filled with coverage of findings like this, link-
ing genetic variation to behavioral traits such as violence, gen-
erosity, personal success, and even political beliefs. Unfortunately,
these studies are often publicized by the media—and some-
times by study authors themselves—in
a way that glosses over the nuances of
what we know about genetics as well as
sociology.

During the 20th century, sociol-
ogy’s relationship to genetics was fre-
quently combative. In the 1980s and
1990s, inflammatory arguments propounded by the likes of
Charles Murray and Richard Herrnstein about a genetically-
based American underclass put sociologists in the position of
arguing against the relevance of genetics for explaining social
behavior. But, as the 21st century commences, sociologists are
now engaging in the genetically-informed study of behavior
and including molecular genetic information in their data col-
lection efforts.

Why the sea change? Contrary to simplistic news cover-
age, genetic factors do not determine behaviors in any straight-
forward way. Rather, they combine with—and even change in
response to—“environmental factors,” which include everything
from the mother’s womb to nutrition and prescription drugs to
the subject of sociology proper, social context. A person may
have genetic risks for alcoholism, but whether that person
becomes an alcoholic depends on a wide range of environmen-
tal experiences—including social factors—occurring over the
life course. People are not Mendel’s famous pea plant flowers,
the coloration of which was almost completely determined by
genes. And if genes and environments combine in complex ways

to predict behavior, who better to help map out these social
complexities than sociologists, who have been developing this
expertise for over a century?

As sensationalist stories about “warrior genes” jazz up the
front page, an understanding of how genetics and sociology
interact is increasingly necessary to make sense of research that
claims to find a relationship between microscopic genes and
macro-level social outcomes. While sociologists and geneticists
are just beginning to flesh out this relationship between genes

and social actors, a glimpse at the early results can go a long way
towards helping us interpret the ongoing stream of studies
trumpeting the genetic basis of our social lives.

genes
Scientists have long drawn on studies of rats and mice to

show that genetic and social factors combine in complex ways
to predict behaviors. Decades of research in psychology showed
that “creating” an aggressive mouse takes generations of selec-
tive breeding coupled with a consistently stressful environment.
Neither the breeding nor the stressors by themselves reliably
led to a mouse prone to attack. At the same time, studies of
familial lineages suggested that specific genes are associated
with specific behaviors, including aggression. So, for example,
scientists observed that a risk variant (or “allele”) of the MAOA
gene—which metabolizes neurotransmitters like dopamine—
was much more common than would be expected across sev-
eral generations of a Dutch family marked by high levels of
violence.

With advances in genotyping (the measurement of genes),
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If genes and environments combine in complex
ways to predict behavior, who better to help map
these social complexities than sociologists?

At a major conference on genetics in 2003, a team of researchers

reported that the Maori, the indigenous people of New Zealand,

are far more likely than Caucasians to carry a variant of the MAOA

gene that has been associated with aggressive behavior. The scien-

tists argued that the difference made sense and reflected the fact that

more aggressive individuals survived the migratory journey by which

the Maori originally populated Aotearoa, the islands that would

later become New Zealand.



these lines of research merged
and focused on human behav-
ior, allowing for the study of
gene-environment interactions
(sometimes referred to as
“GxE”) how the effects of
genes on behavior are condi-
tioned by environmental fea-
tures, or vice versa. For
example, in a highly cited and
replicated study in Science,
Avshalom Caspi and his col-
leagues show that an MAOA
allele coupled with childhood
maltreatment before the age
of five significantly increases
the likelihood of an antisocial
psychiatric disorder in young
adulthood. The gene alone,
however, had little effect.

Studies like Caspi’s quickly
proliferated and sociologists joined in the “GxE rush” to iden-
tify combinations of genes and environments that reliably pre-
dicted specific behaviors of long-standing interest to their
discipline—physical and mental health, the stress process, indi-
cators of status attainment, interpersonal relationships, health-
related behaviors, violence, sexual behavior, and so on. It seemed
to be just a matter of finding the magic genetic bullet and its
appropriate environmental trigger.

But such research faces challenges. Like much of sociology,
gene-environment research is usually non-experimental: people
are not randomly assigned to genes (like MAOA alleles) and to
environments (like maltreatment), with their behaviors recorded

by observers wearing white coats and safety glasses. So it’s rarely
clear whether a specific environmental feature’s relationship to
a specific gene is actually causal. Features of the environment
like child maltreatment are highly correlated with other nega-
tive social experiences (e.g., parental drug use) and it is also
known that genes “hunt in packs,” meaning that behaviors likely
reflect networks of genes that work together. For that matter,
behaviors are often highly correlated. Even if MAOA and maltreat-
ment are the real culprits, do they actually predict antisocial
behaviors or something else, like substance abuse?

Also, a great deal of gene-environment research has
proceeded with little reference to conceptual models. Ideally,

empirical analyses are guided by prior research about how the
brain works—how specific genes are related to brain structure
and function and, therefore, to how people perceive and react
to their experiences. A causal account can then be formulated
to link chains of biological, psychological, and social processes
that reliably lead to specific behaviors.

Despite these challenges, sociology has an important role
to play in helping to conceptualize and measure environmen-
tal factors. Indeed, developments in genetics have only served
to underscore the importance of social context and the need
for a sociological presence in gene-environment research. A
major theme of this new research is that the image of DNA as

an unchanging set of instructions is
downright inaccurate. Although it is
true that the base pairs that make up a
person’s DNA (remember A, G, C, and
T from high school biology?) never
change, social experiences alter their
expression, or how the base pairs are

interpreted and translated into their “products” (typically pro-
teins). These differences in gene expression can help us to
understand how social contexts alter associations between
genes and behaviors.

One class of expression mechanisms is epigenetic
processes, which change how the long and spindly DNA mol-
ecule is compacted. Many scholars believe that they are a prin-
ciple mechanism by which social context “turns genes on and
off.” Studies with mice and rats show that epigenetic changes
account, to some degree, for why stress is related to depres-
sion, complex settings to intellectual development, and lack of
maternal warmth to anxiety—all topics of interest to sociolo-
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Actor Elijah Wood holds a piece of artwork created from his DNA profile by a company called
DNA 11. The piece was auctioned to benefit a children’s charity.

Differences in gene expression can help us
understand how social contexts alter associations
between genes and behaviors.
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gists. Given close similarities between these animals and
humans, scientists have little doubt such findings will inform
human behavioral science.

Apparently more common are transcriptional processes,
which alter the rate at which genes make proteins and other
goodies. Recent research in humans shows that transcription
accounts for why chronic stress and loneliness each lead to a
heightened inflammatory response, which is in turn related to a
wide range of disease states (such as depression, asthma, and
cardiovascular disease). For example, even among people with
high socioeconomic status (SES) in adulthood, low SES during
childhood is associated with cardiovascular disease. Gregory
Miller and his colleagues recently showed that low SES in child-
hood increases the likelihood of a heightened stress response in
adulthood by way of transcription. Thus,
an adverse environment early in life
increases the likelihood of heightened
reactions to stressors throughout later
life, regardless of one’s achievements and
status in society, culminating in stress-
related illnesses.

Although gene expression studies of social context and
human behavior are still novel, they have already vividly shown
that DNA is highly reactive to status, stress, and one’s connect-
edness to other people, topics of long-standing interest in soci-
ology. And, in a nutshell, there has never been more empirical
evidence pointing to the importance of social factors in regulat-
ing genetic action. The rift between sociology and molecular
genetics is, at this point in history, very narrow indeed.

actors
Perhaps the greatest benefits to sociology from paying atten-

tion to genetics are major clues about how people experience and
react to their environments. As noted, most gene-environment
research is premised, hopefully explicitly, on neuroscience (and
increasingly the immune system, which is tightly linked to the
brain): genes are related to differences in the brain, which in
turn are related to how people pay attention and regulate their
behaviors, learn, are motivated, and experience emotional states.
And in fact, modern neuroscience is progressing by leaps and
bounds in understanding these intricacies. Given the differences
among individuals, what aspects of social settings matter?

Our own research has focused on one genetic variant,
TaqIA, and educational continuation. The research builds on a
large body of findings—many studies based on experimental
designs—showing that TaqIA is associated with dopamine and
how efficiently people learn from mistakes. In brief: it may be
that people with TaqIA risk do not perceive adverse experiences
as negatively as other people, and so they tend not to learn
from their mistakes as efficiently. Because of these differences,
they also tend to be more impulsive and perhaps more aggres-
sive, prone to addictions, and distractable.

Our research began with a simple question: what hap-
pens to such people in modern settings—families, workplaces,
and schools? To date, we have focused exclusively on one out-
come: educational attainment. Assuming that students with
TaqIA risk do not learn efficiently from their mistakes, we should
see differences in how far they and students without TaqIA risk
continue in their schooling. In fact, the results, which are pre-
liminary but intriguing, suggest that TaqIA has an association
with whether boys graduate from high school and continue
to college. We have also found that there are several combi-
nations of social capital that can compensate for TaqIA risk.
For example, TaqIA has little effect on educational continua-
tion among male students who report having a teacher who
is a mentor. Having educated parents who are highly involved

in a quality high school also makes a big difference.
One of the implications of this research is that impulsive

and attentional difficulties may be decisively detrimental in
classrooms, a theme that has received very little attention in
sociological research on education to date. That is, molecular
genetics has provided a clue as to the features of social set-
tings that might matter and that might help students, peers,
and teachers find academic success in spite of some kids’ dimin-
ished capacity to learn from mistakes.

Is one implication of this research that students be geno-
typed for TaqIA status (thereby creating new opportunities for
prejudice and discrimination)? No. Although TaqIA suggests a
series of behaviors that may detract from educational processes,
many children with this risk will not exhibit them and many chil-
dren without it will exhibit them. As we noted, there is a strong
consensus that single genes do not cause complex behaviors
in any straightforward way. To name but a few biological com-
plications: genes often work in tandem, forming networks that
are presently not well understood; within these networks, sin-
gle genes may be “turned on or off” based on what other genes
are doing, social experiences, and other biological processes;
and RNA transcription processes—how RNA “writes out” the
DNA’s code to make other molecules—is far more complex than
was once thought. Moreover, our research shows that the con-
nections between TaqIA and education are highly dependent
on social circumstances (forms of social capital).

The big point is that the behaviors suggested by TaqIA should
now be studied with great care and, should these behaviors
explain the TaqIA-education association, then the focus should
be on them. Impulsivity and related behaviors, irrespective of
TaqIA status, may be detrimental to educational attainment. The

Genetic ascription, particularly in the rough-and-
tumble world of public discourse, could lead to
new forms of discrimination.



even bigger point is, however, that our example shows how a
realistic view of the actor—one that specifies differences in how
people perceive, interpret, and react to their social setting—
holds the promise of enriching the study of social processes.

There is a final consideration for why sociology should
engage with genetics. It’s part promise of intellectual enrichment
and part realpolitik: universities, governmental agencies, and
many intellectual societies and their journals are now thoroughly
interdisciplinary in their outlook. In this new intellectual environ-
ment, sociology is beginning to bring its unique expertise to a
wider community of behavioral scientists who are collaboratively
studying the central issues of human health and well-being. Such
efforts have been and will continue to be major opportunities for
intellectual cross-fertilization. The alternative would be to insist
on “sociological purity” and, in the process, run the very real
risk of intellectual irrelevance.

warriors
We began by talking about the controversy over a “war-

rior gene” among New Zealand’s Maori, in which we could
see (alongside the promises just discussed) the dangerous side
of research linking genetics and behavior. Two such dangers—
genetic reductionism and genetic ascription—go hand-in-hand.
Genetic reductionism refers to attempts to explain a phenom-
enon based solely on genetic factors. Genetic ascription extends
these explanatory accounts, attributing a characteristic behav-
ior to a group that is defined by genetic factors. The “warrior
gene” case illustrates the “perfect storm” of these problems.

Yet, a distinction needs to be made between what the sci-
entists claimed and how these claims were construed. The sci-

entists reported differences in the percentages of MAOA alle-
les in subpopulations. This is a very common type of observa-
tion for a geneticist to make since many alleles differ in how
they are distributed across sub-populations, a phenomenon
called population stratification. The scientists also developed
an argument to explain why these differences might make
sense. Although their argument is obviously speculative, post
hoc arguments of this sort—especially emphasizing migratory
patterns—are also common lines of reasoning for geneticists
who study population stratification.

Importantly, however, their arguments are far removed
from how public discourse “processed” them: that differences
in the distribution of MAOA alleles explain why the Maori com-
mit more crimes than Caucasians. Again, genes are not related
to complex behaviors in any simple way. So the vast majority
of geneticists (and sociologists) are simply incredulous when
confronted with reports about the “gene for X” where X refers
to a complex social behavior. A gene like MAOA may indeed
be related to aggressive behavior (or, for example, TaqIA to
impulsivity), but these associations are highly contingent on a
multitude of biological and social considerations. And of course
the leap from a tendency toward aggressive impulses and com-
mitting a crime is complicated by a multitude of social factors
encompassing, among other things, families, neighborhoods,
and enforcement patterns. Although there is little scientific dis-
agreement about these contingencies, such a level of nuance
is difficult to convey to the public.

The warrior gene controversy is a case study in why many
sociologists are (and should be) wary of genetic studies of
socially-imbued behaviors: genetic reductionism and ascrip-
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DNA samples in a lab at Duke University.



tion, particularly in the rough-and-tumble world of public
discourse, could lead to new forms of discrimination.

responsibilities
Reacting to the warrior gene controversy, bioethicists Dana

Wensley and Michael King drew a useful distinction (and one
that applies to all science). On the one hand, scientists are
trained extensively in their “internal
responsibilities”—making sure that the
many steps of the scientific procedure
are followed carefully. But many biolog-
ical scientists may not be sufficiently
aware of ideological baggage that they
bring to their research because they are
members of societies with histories of racism, sexism, and a
host of unscientific presumptions about how groups differ.
Sociology provides much-needed perspective on the social fac-
tors that influence the production of scientific knowledge.
Indeed, this point has already been capably illustrated by ethno-
graphic studies of, for example, how scientists in the lab study
genetic markers for race and how teachers in medical schools
teach about racial disparities in health.

On the other hand, according to Wensley and King, sci-
entists also have “external responsibilities”: with journalists,
they share a responsibility for what groups in society do with
their findings. As Wensley and King note, “Beyond the tradi-
tional obligation to provide reliable knowledge, science has an
obligation to provide ‘socially robust’ knowledge, which can
only be achieved through scientists being sensitive to the wide
range of social implications of their research.” These external
responsibilities have been the subject of sociological research
as well. How is genetic research reported in the mass media?
And how do people interpret such reports? Much of this work
is inspired by the research of Celeste Condit, who was trained
as a rhetorician and studies how the public construes media
reports about genetics and behavior and formulates under-
standings. This body of research suggests that media reports
of genetics and behavior tend to be technically accurate but the
tone of such reports often highlights the power of genes and
overstates scientific understanding of how genes are related
to complex outcomes. These issues of representation and con-
strual will require further study if science is to provide “socially
robust” knowledge.

Sociology thus has many roles to play with respect to both
the internal and external responsibilities that Wensley and King
identify. The internal responsibility is to make sure that genetic
studies of behavior adequately appreciate the role of social
context. Genes are highly responsive to social experiences and
their associations with behavior are highly conditioned by social
factors. In contributing to this line of research, sociology will
likely benefit from refined views of the actor and cross-fertil-
ization from other, closely related fields of study. The external

responsibility is to make sure that society continues to appre-
ciate the central place of social factors in shaping behaviors.
Rules, scripts, norms, small group processes, and organiza-
tional and institutional structures all influence human behav-
ior in complex ways that have little to do with genetics. This is
of course the raison d’être of sociology. And cutting across
these internal and external responsibilities, questions inspired

by a sociology of knowledge perspective must also be
addressed: what social forces influence how genetic research
into behavior is regulated, produced, interpreted, disseminated,
and used?

In what must be one of the great intellectual ironies of
the behavioral sciences, it turns out that the genetic study of
behavior will be markedly incomplete without reference to
social forces.
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Sociology provides much-needed perspective on
the social factors that influence the production of
scientific knowledge.
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