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ABSTRACT In this article, | describe my ongoing bioethnographic collaboration with a multidisciplinary team of ex-
posure scientists in environmental engineering and health. First, | explain how and why integrating ethnography and
number-based disciplines is such a complex, time-consuming, and worthwhile process, when ethnography produces
a kind of excessive “big data” that is not easily enumerated. Then I describe three of our current bioethnographic
projects that seek to make better numbers about how (1) neighborhoods, (2) water distribution, and (3) employ-
ment and chemical exposures shape bodily processes in a highly unequal world. To conclude, | reflect on how we
might harness ethnographic excess for making better numbers and thus better knowledge, and also how bioethno-
graphic collaboration inevitably transforms ethnography even as we insist on its excess. [collaboration, methodology,

ethnography, big data, biomedical science]

RESUMEN En este articulo, describo mi colaboracién bioetnogréfica en curso con un equipo multidisciplinario de
cientificos sobre exposicién en ingeniera ambiental y salud. Primero, explico cémo y por qué el integrar etnografia
y disciplinas basadas en numeros es un proceso tan complejo, consumidor de tiempo y Util, cuando la etnografia
produce una clase de “big data” excesiva que no es enumerada facilmente. Luego describo tres de nuestros proyec-
tos bioetnograficos actuales que buscan hacer mejores nimeros acerca de cdmo (1) vecindarios, (2) distribucién de
agua, y (3) empleo y exposiciones quimicas impactan los procesos corporales en un mundo altamente desigual. Para
concluir, reflexiono sobre cémo podriamos aprovechar el exceso etnografico para hacer mejores nimeros y asi un

mejor conocimiento, y también como la colaboracion bioetnogréafica transforma inevitablemente la etnografia aun

cuando insistimos en su exceso. [colaboracion, metodologia, etnografia, big data, ciencia biomédical

“Y ou know too much! Ethnography is big data!”
Brisa, the biostatistician, buried her face in her
hands, partly in jest and partly in frustration. She and I
are two of many researchers working together as part of a
longitudinal birth-cohort study in Mexico City called Early
Life Exposures in Mexico to ENvironmental Toxicants (EL-
EMENT). Brisa’s comment crystallized the challenges of un-
derstanding and navigating the relationship between ethnog-
raphy and research methods that generate numerical data.
Before I arrived in Brisa’s office that afternoon, I had
been at a meeting with other ELEMENT team members dis-
cussing a hypothesis about the effects of chemical exposure

on menopause among study participants. In my mind the
hypothesis was flawed because it presumed that the experi-
ence of menopause was everywhere the same. To prove my
point to Brisa, I rattled off detail after detail about how rad-
ically different the participants’ lives are from those of the
researchers.

As a biostatistician, Brisa routinely works with data
sets of millions, but my exhaustive ethnographic knowledge
about the lives of a small subset of participants was just
“too much.” She voiced a concern I had heard from other
team members: ethnography is excessive and unruly in its
comprehensiveness, especially because its findings are not
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easily quantified or standardized. Over time, though, these
colleagues have come to tell me they value the ethnographic
excess I bring to our collaboration. Initially they expected
that I would offer ethnographic perspectives on numbers
they had already made. Now we were trying to make
numbers together, which means we were fundamentally
reworking the ways we all make knowledge.

This collaboration is an example of what I call bioethnog-
raphy, a method my team and I have been developing since
2012 in order to make knowledge about dynamic and sit-
uated bodily processes in a highly unequal world (Roberts
and Sanz 2017). Bioethnography secks to generate inte-
grated biomedical and ethnographic knowledge without sep-
arating natural from cultural processes. It insists that in-
tensive ethnographic engagement drive questions from the
start, instead of being retrospectively applied to numeri-
cal data already collected. Although ethnography is not well
suited for making numbers on its own, it can be understood
as a kind of “big data” that, in the long run, can be used
to ask questions that produce better numbers and better
knowledge.

On its own can, ethnography can bring valuable insights
to bear on complex problems, like the relationship of in-
equality to health, but because numbers drive policy, they
have specific authoritative power for making reality. Thus,
bioethnography harnesses ethnographic excess to make bet-
ter numbers, numbers better situated within the reality they
purport to represent. My point, of course, is that ethno-
graphic “excess” is not excessive at all. Knowledge that com-
bines numerical data with ethnographic insight has the po-
tential to identify and dislodge conditions that perpetuate
inequality and ill health.

In this article, I divide my discussion into two parts.
In part 1, “Bioethnographic Collaboration,” I narrate how
I came to work with ELEMENT and lay out the principles
of bioethnography as we have developed it so far. In part
2, “Making Better Numbers,” I describe three areas of col-
laborative investigation—neighborhoods, water quality, and
aging—to illustrate the complexities and advantages of inte-
grating critical ethnographic approaches and numbers-based
disciplines. In each case, I describe numbers we have made,
or could make together, that require ethnographic big data
to know the world better.

PART 1—BIOETHNOGRAPHIC COLLABORATION
Bioethnography

In 1993, a team of Mexican and US environmental health
researchers established the ELEMENT project with the
objective of understanding the effects of early-life nutri-
tion and exposure to toxicants (such as lead and phenols)
(Perng and al 2020). Since 1993, ELEMENT project re-
searchers have collected and analyzed biological samples
from about 1,600 participants (800 mother-child pairs)
recruited through publicly funded clinics in Mexico City
(Afeiche etal. 2011; Hu etal. 2006). ELEMENT’s epidemio-
logical findings have been detailed in over one hundred pub-

lications and have influenced policy decisions about lead and
fluoride exposure, especially in the United States. Collection
of additional biomarkers of toxicant exposure and molecu-
lar and other outcomes is scheduled to occur over the next
years.

Like many longitudinal birth-cohort studies, ELE-
MENT maintains a bank of participants’ biological samples
(which include blood, urine, hair, toenails, breast milk, and
teeth) and questionnaire data, which allows reanalysis of
samples in response to newly arising qucstions.] Over the
years, the project has expanded to include study of new
toxins (e.g., BPAs, mercury, and fluoride) and new health
concerns (e.g., obesity, menopause, sleep) that can be stud-
ied through both newly collected data and the retrospective
analysis of stored samples (Bashash 2017), using new frame-
works, such as epigenetics, by which researchers link toxi-
cant exposure to changes in gene expression that might affect
health outcomes.

In 2012, T began conversations with the ELEMENT
project PI, Karen Peterson, about conducting ethnographic
observations among study participants and ELEMENT team
members. Collaborating with ELEMENT would offer me
the opportunity to deploy insights from feminist and other
science and technology studies (STS), as well as from Latin
American studies, for understanding phenomena as always
relational, contingent, constructed, and enacted through
practice (Latour 2010; Mol 2002; Murphy 2013; Stepan
1991; Wade 1993; Weismantel 1995). Following Donna
Haraway, I wanted to study dynamic bodily conditions as situ-
ated within specific ecological niches (Fuentes 2018) and ac-
knowledge that scientific knowledge is always situated, as it
is produced in relation to these conditions (Haraway 1991).1
saw ethnography as crucial for documenting phenomena and
also for making them.

In particular, I wanted to deploy approaches from femi-
nist medical anthropology and STS like Margaret Lock’s sit-
uated biologies framework (Lock and Nguyen 2010) and
Anne Fausto-Sterling’s call for dynamic and developmen-
tal systems approaches (Fausto-Sterling 2005) to make bet-
ter knowledge about the relationship between health and
inequality. Thus, instead of combining objects of inquiry
(biology and culture), I conceived of bioethnography as
combining two different methods for knowing the world
(Mol 2002, 153)—ethnographic observation and biochemi-
cal sampling—in order to ask and answer research questions
that could not be addressed through either method alone.
This methodological focus involves exploring how our data
collection and analysis might be shaped if we suspended the
nature/culture binary. Thus, blood lead levels and house-
hold organization, body mass index (BMI), class hierarchy,
hospitality, international trade agreements, and biostatistical
and coded ethnographic data are designated as neither na-
ture nor culture. Instead, in bioethnographic collaboration,
researchers would ask questions about bodily and environ-
mental conditions together, while continuing to use different
methods to discover how these phenomena are produced.



Asking better questions would allow us to produce better
data, leading to better and more comprehensive knowledge.
The life scientists would hopefully come to understand bio-
logical processes as always dynamic and situated, and I would
have to become willing to stand by the numerical knowledge
we produced together.

Initially these aims were mine, not ELEMENT’s. EL-
EMENT researchers thought my work might provide so-
cial context for interpreting statistical findings after data
collection. But in bioethnography, ethnography is not
consultancy—it’s a driver. Most epidemiological studies de-
ploy standard data-analysis models, built and validated else-
where, that attempt to isolate the unidirectional effect of one
variable (e.g., a toxic exposure or DNA methylation pat-
tern) at a time. And even if they take a more complex ap-
proach (e.g., examining the effects of combined chemical ex-
posures), they pay relatively little attention to participants’
bodies as situated in a specific time and space. I wanted to de-
velop a means to carry out complex multivariate analysis (as-
suming that phenomena cause and are caused by more than
one variable), which in theory would illuminate how phe-
nomena, including geopolitical processes and the things that
matter to individual participants, are created through intra-
active looping (Barad 2007; Hacking 1995). The point, then,
was not to critique science-as-usual (although I have done
that as well), but to restructure how scientific knowledge is
made.

Bioethnography has thick connections to anthropolog-
ical efforts to combine quantitative with qualitative data
(Bledsoe and Cohen 1993; Colson 1971; Scrimshaw 1979).
A rich vein of research has combined cultural anthropology
and epidemiology throughout the twentieth and twenty-first
centuries (Heggenhougen and Shore 1986; Inhorn 1995;
Trostle 2005). Bioethnography, however, is perhaps more
akin to the proto-epidemiological studies carried out in the
mid-nineteenth century, before the rise of germ theory.
In their investigations of the conditions that caused illness,
these studies did not distinguish between what we now call
society and biology (Fleck and Ianni 1958; Virchow 1985).
Soon afterward, however, the bacteriological revolution set
epidemiologists on a narrower hunt for biological pathogens.
Although some researchers in the last century sought to re-
combine biological and cultural research (Inhorn and Janes
2007), epidemiology has tended to formulate nature and cul-
ture as different domains: nature as material entities like par-
asites, toxins, and genes, and culture as immaterial beliefs and
behavior.

This powerful nature/ culture binary has had long-term
effects, especially among public health researchers. Despite
medical anthropologists’ protestations, public health and
public policy researchers tend to regard culture as a variable
(e.g., beliefs that shape behavior) that can be captured and
quantified in surveys and transformed through health edu-
cation. They also tend to regard culture as divorced from
political and economic processes, as seen in the ignomin-
ious deployment of the “culture of poverty” concept (Bour-
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gois 2001) and their focus on indivdual belief and behav-
ior instead of analyzying how the worldwide privatization
of social welfare has devastaed health (Breilh 2008; Robin-
son and Pfeiffer 2015). Maintaining this Euro-American na-
ture/culture binary makes it easier to miss the intertwined
processes that shape phenomena (Meloni 2014; Roberts
2016; Stepan 1991).

Nevertheless, in collaborative projects, anthropologists
tend to bring culture, while the life scientists bring biology.
This division of labor is similar to what US-based biological
anthropologists have formulated as a “biocultural synthesis,”
a form of inquiry that explores the role of culture in shap-
ing human biological evolution and adaptation. Biocultural
anthropologists have made essential contributions to the un-
derstanding of complex phenomena such as disease trans-
mission and dietary adaptation (Lindstrom et al. 2011; Wiley
2008), but they do not tend to engage in long-term ethno-
graphic work. And for the most part, biological anthropolo-
gists who use a biocultural framework designate in advance
which variables are cultural (e.g., poverty and food prefer-
ences) and which are biological (e.g., caloric expenditure
and disease rates) (Dufour 2006; Goodman and Leatherman
1998). This approach limits our understanding of interac-
tive processes. Within biocultural synthesis and cultural epi-
demiology, then, biology tends to remain the bedrock on
which the soft ideational world of culture rests.

Because of this history, I do not use the word culture in
my bioethnographic work, despite its importance for under-
standing how the meaning people attribute to their experi-
ence powerfully shapes everyday life. Researchers in STEM
fields too easily oppose culture and biology. Understanding
culture as only additive to biology, or designating certain
processes as either cultural or biological, or pairing the two
in dialectic (Goodman and Leatherman 1998), prevents us
from investigating the highly complex relationships through
which phenomena are made.

To examine how phenomena are made requires open-
ing up and scrutinizing “black-boxed” methodologies (La-
tour 1987) for making numbers, a time-consuming process.
Thus, in our bioethnographic collaboration with ELEMENT
researchers, my team and I have critically examined how
measurements and tools like participant socioeconomic sta-
tus (SES), BMI, and food frequency questionnaires (FFQs)
are constructed and how they reinforce preexisting inequal-
ity (Jansen et al. 2020; Téllez-Rojo et al. 2020). To do this
we have used my own ethnographic work in Mexico City
among both ELEMENT participants and researchers and the
insights of other social scientists about how bodily distinc-
tions reinforce hierarchy (Kulick and Meneley 2005). But
as my team and I have become complicit in making num-
bers, we also complicity “bracket” some of the practicalities
of making them (Mol 2002). For instance, in trying to un-
derstand the effects of neighborhood on health outcomes, we
decided to treat participant addresses as stable and singular,
bracketing our knowledge that people rarely remain at one
address throughout their lifetimes and that some ELEMENT
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participants move between neighborhoods on a regular
basis.

Bioethnography also differs from cultural epidemiology
and biocultural anthropology in the way research questions
are developed. Long-term ethnographic fieldwork fosters
what can seem like an excessive initial vagueness to scien-
tists who deductively make hypotheses in advance. In my
collaboration with ELEMENT, I have been able to insist on
long-term, open-ended ethnographic engagement, or “slow
research,” which does several things at once: it prevents the
anticipatory narrowing of research questions that “ignores
other types of data that do not fit the hypothesis-organized-
design” (Adams et al. 2014, and it allows the ethnographer
to avoid being positioned as a consultant after the fact on
data designated “behavioral” or “local” (for excellent exam-
ples of other multidisplinary projects driven by open-ended,
long-term ethnography, see Bond 2021; Messac et al. 2013;
Rosenblum et al. 2014; Straight et al. 2019). This also makes
bioethnography different from rapid ethnographic assess-
ment, which involves teams of anthropologists who assess
a situation quickly by involving community members in an-
swering a predetermined set of research questions (Taplin
etal. 2002). Instead, as I describe in more detail below, open-
ended, long-term ethnography is a key driver for iteratively
producing research questions, collecting data, and interpret-
ing results, and only then generatiing hypotheses.

Building Bioethnography

In 2012, I began observing and participating in ELEMENT
staff meetings and spending time in ELEMENT laboratories
at the University of Michigan and observing interactions be-
tween project staff and project participants in Mexico City.
In 2014, I obtained funding from the National Science Foun-
dation and the Wenner-Gren Foundation for a three-year
project titled “Mexican Exposures (MEXPOS),” involving
twelve months of ethnographic research in Mexico City and
two years of follow-up work. The title of the project re-
flected my interest in expanding the concept of exposure
ethnographically by examining whether and how both par-
ticipants and project scientists (including myself) theorize
and experience exposure (Roberts 2020).

Over a twelve-month period in 2014—2015, I carried
out ethnographic work with six ELEMENT participant
families in two different working-class neighborhoods
in Mexico City, with the goal of eventually combining
my ethnographic work among these families with their
biomarker data. I paid attention to what mattered within
these households: economic conditions, built environment,
hospitality, religious practice, beauty, gender, class divides,
cating, and bodily states. My familiarity with these house-
holds and neighborhoods, developed through wide-ranging,
long-term interactions, has allowed me to collect deeply
contextualized data about new areas of interest, such as
sleep, without much lead time.

My slow exposure to these participants’ life-worlds has
enabled me to guide ELEMENT researchers who lack this

experience. For instance, when researchers were designing
a new sleep survey, they were not aware that most partici-
pants did not have their own bedrooms. Even though I never
directly or explicitly studied sleeping arrangements, I knew
that in most participants’ homes, bedrooms accommodate
up to eight people at once. Although my excessive knowl-
edge of these households slowed down the design of this
survey, it made for a better survey. ELEMENT researchers
included a survey question about sleep arrangements, and
when they analyzed the data, they found that bedroom shar-
ing was associated with lower levels of mental/emotional
sleep disturbances (MESD) than adolescents that did not
share a bedroom (Zamora et al., ND). This collaborative ex-
perience also helped us design a new bioethnographic study
(described below) characterizing sleep and menopause that
does not assume we know in advance what either of those
phenomena are for the participants.

Constructing a bioethnographic framework has been
slow. Eight years into this collaboration, the scaffolding is
only now beginning to take shape. This feels akin to what
the chemist and philosopher Isabelle Stengers (2010) calls
“slow science,” a process that brings together disparate prac-
titioners and practices, whose obligations and hesitancies,
methods and politics, all contribute to the making of knowl-
edge. Because my colleagues in environmental health and
[ are situated in radically different research ecologies with
different obligations, combining our methods, data, and an-
alytic strategies is laborious. Combining quantitative and
ethnographic data is a task different and more challeng-
ing than combining numerical data from different quanti-
tative fields, such as toxicology and neuropsychology. This
makes bioethnography especially challenging for STEM re-
searchers, whose funding mechanisms require them to de-
liver results more quickly than anthropologists.

Cultural anthropology’s research ecology, which has
allowed me to engage in slow, open-ended ethnographic
work, has given me the time to develop three key principles
that I bring to the collaboration with ELEMENT, which I
illustrate through the examples in part 2: (1) that individuals
are not necessarily the most meaningful unit of analysis when
households, neighborhoods, nation-states, and political and
economic processes like NAFTA shape bodily processes like
endocrine response to toxicants; (2) that generating good
research questions requires an open-ended, ethnograph-
ically inductive stage before narrowing the aperture to a
limited hypothesis; and (3) that biological processes are as
dynamic and historically shaped as any other process. It’s
difficult, though, for ELEMENT researchers to absorb these
principles because their funding agencies, primarily the
NIH, require hypotheses in advance and assume that bodies
are basically the same for research purposes and that knowl-
edge should be produced through and about individuals.
To carry out our work together, we have had to find other
funding sources, like the NSF, that accommodate more
open-ended research. But this also creates other challenges
because the NSF does not support basic research on human



health. Thus, our proposals for new projects are designed
to focus on the environment or economic processes rather
than health outcomes.

When I returned in 2015 from my intensive fieldwork
year with ELEMENT families, I began to gather a team to
both theorize bioethnography and put it into practice. It in-
cludes a full-time postdoctoral fellow. MEXPOS projects
also include undergraduates in our qualitative coding lab
and graduate students and early-career researchers from bio-
logical anthropology, environmental engineering, nutrition,
public health, and political science. Unfortunately, the struc-
ture of graduate education in cultural anthropology, unlike
PhD work in environmental health and engineering, makes it
difficult to include graduate students in team-based multidis-
ciplinary work. If my environmental health colleagues have
noted the irony that I insist that they “give up” individuals
as meaningful units of statistical analysis while my discipline
continues to insist on “rugged” methodological individual-
ity for marketability, they, very politely, haven’t mentioned
it. My STEM colleagues have also had to grapple with some
of cultural anthropology’s techniques, which are strange to
them. For instance, my ongoing participation in fieldwork as
a means of maintaining and deepening my inductive analyt-
ical capacities complicates how we manage the project. In
their world, graduate students and stafi tend to collect field
data, not principal investigators. And the fact that I take copi-
ous notes about our own interactions in order to iteratively
loop our research process into our analytics of knowledge
production does not always sit comfortably.2

Many key ELEMENT researchers were initially wary of
my proposed collaboration. At first, Martha M. T¢llez Rojo
(Mara), the PI who directs the project in Mexico, regarded
my study of ELEMENT participant families as overly vague
and small-scale. Later, however, Mara came to call ethnogra-
phy a semillero, a seedbed, for generating new questions for
ELEMENT. This compliment allowed me to reflect on how
seedbeds are containers, like ELEMENT’s bank of biological
samples. But while the contents of the biobank can easily be
analyzed numerically, seedbeds need different kinds of tend-
ing to produce knowledge.

Similarly, Brisa Sanchez, the biostatistician, was initially
unimpressed with my proposal to study only six ELEMENT
families in two neighborhoods. To her, that was no data at
all. Later though, it was Brisa who was overwhelmed by my
excess of ethnographic big data. Her remark has become
a seedbed of its own, compelling me to use this article to
develop my thinking about what ethnography brings to our
collaboration.

My reflections on Brisa’s comment about ethnography
as big data are formed through the robust critical literature
in anthropology, medical anthropology, and STS on the prac-
tices and logics that produce numbers and data within fi-
nance (Zaloom 2009), health (Ruckenstein and Shull 2017),
and global health (Adams 2016). Scholars tracing the power

of the global health assemblage have delineated how numeri-

Roberts e Bioethnographic Collaboration 359

cal data and statistical evidence are virtually the only author-
itative coin of the realm. As these scholars point out, how-
ever, all of this data is “cooked” (Biruk 2018), just as all facts
are fabricated (Latour 2010).

For critical theorists of science and biomedicine, then,
it’s extremely easy to be skeptical of numbers when we
fully examine how these numbers are made. A case in point:
global health has developed in relation to the constriction
of state-funded health efforts and an agenda increasingly set
by foundations funded by corporations. Thus, data collec-
tion tends to reinforce the market logics of private rather
than public interventions (Birn 2014; Vasquez 2020). This
funding is increasingly predicated on privately funded fi-
nance instruments, like pandemic bonds that trigger payouts
only when a certain case count is reached. As Susan Erikson
(2019) has documented through her ethnographic investiga-
tions of the workings of global health finance, the thresholds
for pandemic bond payouts are based on complex algorithms
that incorporate data collected “on the ground.” But those
numbers are provided by underpaid workers, like those in
Sierra Leone who frequently hand their cell phones over to
truck drivers to give the impression that they are in the field
documenting disease counts while in fact they fill in disease
counts from home. Both these numbers and the algorithms
they feed are shaped by the colonial inequities baked into
global health efforts, including priorities set by the power-
ful, lack of electricity, bad roads, and in-country profession-
als who need to hustle to make a living. But even if the data
were “better,” it would not overcome the problems of a fund-
ing mechanism by which return on investment, not health,
is the metric of success (Erikson 2020).

In response, bioethnography asks, what if we created
numbers otherwise, upending the cooked data that rein-
forces inequality? In fact, bioethnography can enable us to
identify structural forces, such as NAFTA and the global
health apparatus itself, that are part of the bodily processes
that make ill health. In other words, while we know that all
data is cooked, it matters how it’s cooked.

And what then about the relationship of big data to
ethnography? Big data usually refers to very large numerical
data sets that can be analyzed computationally to discern
patterns “especially relating to human behavior and in-
teractions” (Pink and Lanzeni 2018) and used for policy,
diagnosis, marketing, and surveillance (Zuboff 2019). Some
critics of big data call it “dumb data” because it’s not accom-
panied by “big judgement” (Jain 2017, 51), which would
situate the data within the social, historical, and political
processes that make it. For instance, as Erikson demon-
strated, the Harvard researchers who were initially lauded
for using mobility data derived from cell phone usage to
“see” an Ebola outbreak before anyone else lacked “big
judgement.” The modelers assumed that each cell phone
represented an individual. But in resource-poor sites like
Sierra Leone, cell phones are shared widely (Erikson 2018).
Ethnographers could have told them this.
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Ethnography does, in fact, have some capacities also at-
tributed to big data. Proponents of big data claim that its all-
encompassing nature makes it unnecessary to establish re-
search questions in advance: “No one has to decide ahead of
time what constitutes the exact data that will answer a ques-
tion, they just need massive volumes of collected data from
which to ‘source’ the answer” (Erikson 2018, 319). While
this claim doesn’t hold up well for big data, ethnography’s
power to make knowledge comes precisely from the fact that
it does not, first, establish a narrow research question first.
Instead, ethnography provides a seedbed from which to ask
smart questions. It’s a different kind of big data.

Brisa has come to think of ethnography’s big data as
useful for understanding causality, which has been elusive
in biostatistics, owing to the many assumptions about di-
rectionality that statistical models must make in order to
make inference possible (Hubbard et al. 2019; Kreiger and
George 2016). Fortunately, when I met her, Brisa had al-
ready been working to develop multivariate statistical meth-
ods for measuring variables at spatially relevant scales, and
she has come to think that the unruliness of ethnographic
big data might help with her goals (Sanchez et al. 2017). She
now considers knowing “too much” about ELEMENT fami-
lies and these neighborhoods as a means to build more real-
istic assumptions into statistical models, enabling more reli-
able constructs, valid measurements, and big judgment. But,
as she points out, while my long-term ethnographic work
is a seedbed of good hunches for identifying generalizable
patterns that can be harnessed to collect data on a subset of
variables, it cannot demonstrate that those patterns have sta-
tistical validity. In order for Brisa’s research to inform health
policy, it is vital to demonstrate through numerical data that
these patterns exist. And I agree.

Now, across several related projects (three of which I de-
scribe below), Mara, Brisa, myself, and our collaborators are
experimenting with harnessing our seedbed of ethnographic
big data to produce numbers suitable for deposit in the EL-
EMENT biobank and to make testable hypotheses about as-
sociations between health and inequality. Our projects now
begin with an open-ended ethnographic stage. The informa-
tion we gather forms the basis for generating hypotheses,
questionnaires, and instruments that narrow the focus of our
inquiries and make the numbers. As we analyze the results,
we continuously “loop in” our ethnographic big data (Fortun
2012). We call this “making better numbers.”

PART II—MAKING BETTER NUMBERS
Neighborhoods, Not Individuals

From its inception, ELEMENT researchers brought partici-
pants into a clinical space for interviews, tests, and biosample
collection that measured them as individuals. Researchers
aggregate this data to make universalized knowledge about
the developmental effects of chemical exposure. When 1
secured funding for an ethnography of ELEMENT partici-
pants, I wanted to expand the focus to a different unit of

analysis, neighborhood, that allowed for a more spatial and
historical understanding of the effects of chemical exposure.

Mexico City is enormous and geographically diverse.
Colonias (neighborhoods) designate well-known municipal
administrative boundaries and play a robust role in infras-
tructure allocation and the organization of daily life. Before
I began fieldwork, I speculated that neighborhood charac-
teristics might influence exposure levels. And then, after a
year of living and working in two working-class neighbor-
hoods with a density of ELEMENT participants and spending
time in many others, I returned to ELEMENT researchers
with extensive ethnographic knowledge for making the case
that neighborhoods could be taken into account in assessing
toxic exposures and other health outcomes, and that neigh-
borhoods may increase certain harms while protecting from
others, often in unpredictable ways. This knowledge has al-
lowed us to develop bioethnographic methods to test my ob-
servations through numerical indicators.

One of the two neighborhoods where I lived, which
I refer to as Colonia Periférico, had a bad reputation. It
was surrounded by a sewage-filled dam, a freeway, and ce-
ment factories, and there was visible public drug use, graf-
fiti, and garbage. The standard neighborhood-effects liter-
ature categorizes these attributes as markers of “neighbor-
hood disorder” (Diez Roux and Mair 2010; Sampson 2011).
Yet my long-term ethnographic observations came to show
that children played on the streets, and residents cared for
drug users. Moreover, it seemed that neighborhood “disor-
der” might in fact protect residents by preventing the entry
of violent outsiders, including the police, and also by pre-
venting the post-NAFTA gentrification so prevalent through-
out Mexico City (Roberts 2017). The other neighborhood
where I lived, which I call Buena Vista, boasted fresh air,
beautiful views, and bustling commerce and transporta-
tion routes, but land speculation, evictions, water short-
ages, petty crime, and frequent police violence were com-
mon, making everyday life far less secure than in Colonia
Periférico.

Before I could incorporate my observations about neigh-
borhoods into ELEMENT projects, however, I needed to
demonstrate a connection between neighborhood and bod-
ily conditions. Eventually, Mara and I settled on a potentially
answerable question: do blood lead levels vary by neighbor-
hood? If the answer was “yes,” it might be worthwhile for
ELEMENT to include neighborhood as a variable when ex-
amining health outcomes.

Answering this question proved complicated. First, to
correlate blood lead levels with neighborhoods, we needed
a standardized and searchable database of study-participant
addresses. Developing this took over a year, because al-
though participant addresses (including neighborhood) had
been recorded, they were primarily used to enable project
drivers to pick up participants for visits at the clinic and
were not standardized. Eventually, we were able to use
geocoded coordinates, gathered by the drivers, to arrive at a
more accurate neighborhood designation. In addition, some



participants were associated with multiple addresses. We de-
cided to use only one address per participant. Although this
simplification involved “bracketing” some potentially useful
information about a participant’s life trajectory, it led us to
make an important new fact: ELEMENT participants live
in 338 neighborhoods (more or less). This new knowledge
could be used to ask future bioethnographic questions.

With ELEMENT participants sortable by neighbor-
hood, we could pose a question about lead levels, which also
took time to develop. Eventually, Mara’s preliminary statis-
tical correlations showed that the average blood-lead levels
of children in Colonia Periférico were nearly a full micro-
gram per deciliter higher than in Buena Vista and the EL-
EMENT cohort overall. Furthermore, my previous ethno-
graphic observations proved crucial for interpreting this new
information. High levels of toxicants like lead might not only
indicate bodily damage but also correlate to the ability of
neighborhoods to withstand other, larger dangers, like po-
lice violence. This finding is supported by literature in criti-
cal anthropology, geography, environmental justice, and ur-
ban studies that demonstrates how marginalized populations
use toxicity and other boundaries to keep oppressive author-
ities out (Aguirre Beltran and Walker 1979; King 2016). In
other words, toxicity might prevent other kinds of damage.
With neighborhood blood-lead-level data, I had now had a
bioethnographic understanding of the kinds of bodily bur-
dens that protective toxicity might entail.

This evidence spurred us to develop two new bioethno-
graphic neighborhood-based projects, one focusing on water
(next section) and the other examining the effect of neigh-
borhood dynamics on health. Brisa, Mara, and I are working
on proposals to investigate how neighborhood social den-
sity (the frequency of spontaneous social interactions on the
street) might be integral to the health of working-class neigh-
borhoods writ large. In Colonia Periférico and Buena Vista,
I observed that residents were willing to walk farther, de-
spite garbage and graffiti and lack of sidewalks, if they could
interact frequently with others along the way. We plan to
train and deploy a team of ethnographers to at least twenty
neighborhoods to make intensive ethnographic observations
about the effects of social density. We would use this data to
develop epidemiological survey instruments for testing our
social-density hypothesis. In this case, open-ended ethnogra-
phy has allowed us to propose gathering a more narrow set
of observations that will help us understand complex phe-
nomena bioethnographically.

Our social-density hypothesis contradicts many stan-
dard assumptions in public health, global health, and ur-
ban planning. This literature usually identifies green space,
sidewalks, and visual appeal as key drivers of physical activ-
ity (Gomez et al. 2015). Critical literature in social science
and environmental justice, especially on green gentrifica-
tion, however, demonstrates that this vision reflects the class
position of most public health researchers (Gould and Lewis
2017; O’Guinn et al. 2015; Taylor 2014). The well-heeled

tend to value open space and aesthetically harmonious
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surroundings and regard crowded spaces and graffiti
as threatening, unattractive, and unhealthy. By contrast,
working-class and poor people appreciate social density for
facilitating collective social action and mobilization, espe-
cially when resources are scarce. Simply put, researchers
may have identified attributes of neighborhood environ-
ments that matter more to them than to residents. By incor-
porating unruly ethnographic big judgement into our study,
we will be able to make better numbers and knowledge
about what matters for supporting vibrant urban, working-
class neighborhoods. Additionally, not only individuals but
also neighborhoods can now serve as a unit of analysis within
ELEMENT.

open-Ended Water Worlds

My year of intensive fieldwork also gave rise to another
neighborhood-based investigation, focused on water. By
spending extensive amounts of unstructured time in ELE-
MENT participant homes, I came to realize that despite pub-
lic health campaigns that exhort Mexico City residents to
drink water instead of soda, drinking soda made sense when
the water supply is unreliable and soda is everywhere and
is reliable, cheap, and pleasurable (Roberts 2015). Accord-
ing to water ecologists in Mexico City, most tap water is
drinkable (Espinosa-Garcia et al. 2015), but I observed that
most residents don’t trust tap water and that in many neigh-
borhoods water supply is intermittent, running only two or
three days a week or only at certain times of day. I specu-
lated that part of resident’s distrust arose from their general
distrust of government institutions.

My observations about the complex and fraught reality
of water in working-class neighborhoods have become the
basis for an ongoing bioethnographic study, “Neighborhood
Environments as Socio-Techno-Bio Systems: Water Qual-
ity, Public Trust, and Health in Mexico City” (NESTSMX).
NESTSMX combines ethnographic, environmental health,
and environmental engineering methods to better under-
stand the discrepancy between health messaging about the
benefits of water when city residents don’t trust it. So far,
we have found that kinds of water intermittency matter
in residents’ experience of water as well as in preliminary
numerical water-quality measures. Our complex bioethno-
graphic understanding of intermittency has been made pos-
sible through our open-ended ethnographic aperture. When
the project commenced, we did not know enough to ask
good questions. A narrowed hypothesis would have fore-
closed the possibility of making better numbers about im-
portant phenomena like intermittency.

In NESTSMX, which is funded through the NSF for
four years, we collect data for understanding how neighbor-
hood trust or distrust of the water supply is produced and
in turn shapes household water management and consump-
tion, how these socio-technological systems shape biologi-
cal processes, and how these biological processes might in
turn shape neighborhood environments. We plan to explore
connections between the conditions of neighborhood and
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household water-supply management, molecular biomark-
ers (e.g., epigenetic DNA methylation), toxicant levels (e.g.,
blood lead), and anthropometric outcomes (e.g., BMI).

Slowed by the COVID-19 pandemic, the NESTSMX
fieldwork team is conducting what we call “water audits,”
consisting of three visits in each of sixty ELEMENT house-
holds in forty-seven disparate neighborhoods throughout
Mexico City. During visits to each household, fieldwork-
ers collect water samples and participant biosamples (urine,
saliva, hair), install water sensors for real-time chemical
analysis and monitoring of water flow and pressure (Bartos
etal. 2018), create household water maps of supply and us-
age, and facilitate discussions about water, health, neighbor-
hoods, and household organization, with specific attention
paid to residents’ trust in the water supply.

Even though NESTSMX has a relatively narrow fo-
cus (water) and involves very brief household visits from
an ethnographic standpoint, it is an extremely open-ended
project from the perspective of our collaborators in envi-
ronmental health and environmental engineering, who are
used to creating a much more focused set of variables to test
a predetermined hypothesis. But so far, we are generating
hypotheses, not testing them. By any ethnographic standard,
we simply don’t know enough to test a meaningful hypoth-
esis. Our first objective is to gather enough ethnographic,
water-quality, and biomarker data to understand the reali-
ties of water supply and use in working-class neighborhoods
and households in Mexico City. Generating big data in the
field will enable us to ask the right questions later on.

In several household visits, the NESTSMX team was
joined by a nutritional epidemiologist connected to ELE-
MENT, Jose Antonio de la Rosa, who supervised us in mea-
suring residents’ blood pressure and blood lead levels. Jose
Antonio’s first household visit with the team illustrated some
of the differences between standard epidemiological meth-
ods and our water audits. He was accustomed to survey
methods in which a single researcher leads a participant
through a series of predetermined questions with the an-
swers assigned numerical values. After the visit, Jose Anto-
nio, seemed worried about the fact that other family mem-
bers had been so involved with the visit. We explained to
him that we wanted as many household members as possible
to participate in these conversations. During that particular
visit with an ELEMENT mother, the participant’s sister-in-
law had been cooking as we carried out the audit. She started
teasing the participant about how she prophylactically medi-
cates her husband and children every six months for parasites
they might have ingested from food or water. Although the
other families in the compound joked about this habit, the
participant was not defensive, maintaining that it was what
her own mother had always done. This open-ended conver-
sation gave us knowledge about household water practices
that we might never have discovered otherwise. Interactions
like these will allow us to design more sensitive surveys that
can ask and answer the right questions, and on a larger scale
than most ethnographic investigations.

This open-ended style of interaction and observation has
also suggested how an intermittent water supply influences
water use. Some preliminary data indicate that distrust of
tap water does not stem from distrust of government, as I
had initially conjectured. Some residents do in fact trust the
municipally provided water, assuming it’s drinkable when it
arrives to their household. Their distrust kicks in after they
stored it themselves. Although storing water is necessary in
many households because of the erratic supply, the longer it
sits, the greater the likelihood of contamination.

These findings strengthened my earlier ethnographic
observations about public health messaging. If the intermit-
tent nature of the water supply leads to contamination dur-
ing storage, public health encouragement of water consump-
tion instead of soda, and the stigmatization of soda drinkers,
might be a harmful intervention. The damage is not nec-
essarily caused by bacteria or parasites but by the public
health campaigns themsleves. And, in fact, working-class
people seem to know that their household water infrastruc-
ture makes drinking water a risky proposition, which is per-
haps why some women regularly medicate their families for
parasites.

Additionally, we are learning to ask and answer better
questions by combining different kinds of data. During the
audits, we found that whether a household has continuous or
intermittent water can’t be answered with a simple “yes” or
“no.” How household residents experience their water sup-
ply is complex and can differ from how they are designated
as intermittent or continuous by the municipality. Through
carefully examining our ethnographic data, we have deter-
mined that thirty-six of the sixty NESTSMX households have
continuous water from the municipality. In some of these
households, though, there are variations in water pressure at
different times of day, so the supply feels intermittent. The
other twenty-four households receive water intermittently,
but intermittency varies there as well. Some households re-
ceive water only a few hours a day. Other households receive
water only a few days a week, but the supply can feel contin-
uous if they manage their water carefully.

Our use of water sensors in nineteen households has
helped refine our understanding of intermittency. The en-
vironmental engineers on our team consider adequate and
consistent chlorine levels to be the key index of water qual-
ity. Chlorine decays over time, so the longer water sits, the
more susceptible it is to contamination. The engineer’s pre-
liminary read of the sensor data indicates that in neighbor-
hoods with daily intermittency, household water tends to
have a narrower chlorine variance, ranging from 1 to 2.5
milligrams per liter, than households with weekly intermit-
tency, ranging from 0 to 2.5 milligrams per liter. In fact, in
terms of consistent and adequate chlorine, daily intermit-
tency looks similar to a continuous water supply.

This finding has implications for designing water dis-
tribution systems in the face of increasing scarcity. If in-
terruptions in supply are necessary, daily intermittency
may be preferable, in the sense that it results in more



consistently chlorinated water. However, our ethnographic
data demonstrates that some residents perceive heavily chlo-
rinated water as “bad.” Thus, even if we work with neigh-
borhood residents to advocate for continuous water or daily
water intermittency, we can’t automatically assume they will
be willing to drink it.

These numbers showing how different kinds of inter-
mittency matter were made by combining inductive ethno-
graphic methods attuned to the specificity of phenomena
in time and place and environmental engineering methods
for testing water quality. They were not formed through a
predetermined hypothesis or through global health priori-
ties that define what will be counted. When completed, our
NESTSMX bioethnographic fieldwork and subsequent anal-
ysis will provide better knowledge for producing meaning-
ful hypotheses for generating even better numbers about the
complexity of working-class water worlds in Mexico City.
We might also have created data that could aid in designing
more equitable water-distribution systems in water-scarce
megacities beyond Mexico City.

Dynamic Bodily States

[ am now in the early stages of yet another bioethnographic
project with ELEMENT researchers, investigating poten-
tial relationships between aging, chemical exposures, sleep,
and menopause in Mexico City. This might seem like a de-
parture from neighborhood envrionments and water trust.
The project connects, however, to ELEMENT’s focus on
the long-term effects of chemical exposure, illuminates how
open-ended bioethnography first deploys ethnography to
generate questions without narrowing topics in advance, and
links to my own long-term interests in understanding repro-
ductive processes like menopause as dynamic and situated
bodily states linked to political-economic processes (Roberts
2012). We plan to conduct ethnographic research that estab-
lishes relevant questions about sleep, menopause, and chem-
ical exposure in working-class households without assuming
in advance that we know what these phenomena are or how
they are connected. As I will describe below, this goal con-
tinues to be easier said than done, especially since biomedical
researchers tend to assume that bodily phenomena are stable
across time and space (Lock and Nguyen 2010)

By 2015, the pregnant women ELEMENT recruited be-
tween 1994 and 2004 ranged in age from their thirties to
carly sixties. This provided an opportunity for ELEMENT
researchers to examine the relationship of chemical expo-
sure to aging, with menopause framed as a critical and plas-
tic period—just like infancy, adolescence, and pregnancy—
during which chemical exposures might have greater effects
than at other times of life. In 2017, ELEMENT researchers
conducted a pilot study with one hundred participant moth-
ers about menopause and chemical exposure. I accompanied
some participants on study visits. I also began to stage con-
versations about aging and menopause during regular vis-
its with the six MEXPOS participant families, sometimes in
the company of Erica Jansen, an ELEMENT nutritional epi-
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demiologist interested in sleep and aging. So far, we have had
open-ended conversations with eighteen women (ages sev-
enteen to seventy-three) in their homes, with many more
people adding to the conversation. When COVID-19 sub-
sides, we plan to work with larger sample of ELEMENT
participants to understand aging, menopause, and sleep in
extended-family households.

A conversation during an ELEMENT research meeting
in 2018 reinforced, for me, the importance of foreground-
ing the situated dynamism of bodily processes. The meet-
ing’s goal was to reassess the initial pilot study questionnaire
in preparation for expanding the aging study to the partici-
pant mothers in the larger cohort. At one point, the project
neuropsychologist, Christine Till, put forth a speculative hy-
pothesis about menopause.

It might be pie-in-the-sky, but I'm quite interested in how bone
fluoride is changing in menopausal women. I don’t know if there’s
any way to measure bone fluoride or even urinary fluoride in these
women. Maybe we could correlate urinary fluoride to memory
loss.

Christine’s inspiration came from a study of fifty-five
adults in Ontario that found, among other things, that
bone fluoride was lower in menopausal and post-menopausal
women than in all men and in younger women (Mostafaei
etal. 2015). Understanding her hypothesis, that high rates of
urinary fluoride will correlate to memory loss in menopausal
women requires an understanding of how bone absorbs and
stores calcium and chemicals with similar affinities, like flu-
oride and lead, as well as the importance of calcium to
metabolism. Without sufficient dietary calcium, calcium and
these other chemicals leach from bone into the blood and
then into the urine.

Christine was suggesting that the drop in estrogen lev-
els starting at menopause might cause calcium and fluo-
ride leaching from bone. She suspected that as a result,
menopausal women’s plasma fluoride levels would rise.
Since fluoride is increasingly associated with lowered or im-
paired cognitive function (Bashash 2017), then lower bone
fluoride, or higher urinary fluoride, might be related to
memory problems in menopause. Christine’s hypothesis was
founded on her deep knowledge about specific biological
processes and the relationship between fluoride and neuro-
logical outcomes (Green et al. 2019). Christine went on to
raise alternatives to her hypothesis. Higher levels of fluoride
in urine or plasma might result not from bone leaching but
instead from “behavior,” such as menopausal women drink-
ing more black tea (which is high in fluoride) than other
populations.

It seemed to me that Christine’s hypothesis opened up
new avenues for linking environmental chemical exposures
to bodily effects, but it also assumed a link between memory
loss and menopause in women everywhere. That assumption
did not jibe with what I knew about ELEMENT participants.
When T talked to menopausal women in ELEMENT and
their family members, they described a consistent set of
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symptoms: hot flashes, crying, anxiety, depression,
headaches, and insomnia. But not a single person men-
tioned memory loss. Likewise, I have found no mention of
memory loss in the epidemiological literature on menopause
in Latin America and Mexico (Leidy Sievert and Espinosa-
Hernandez 2003; Malacara et al. 2002).

ELEMENT participants also expressed the view that
women are entering menopause at a younger age. Older
women told me they experienced menopause in their late
forties and early fifties, some even in their sixties. The
younger women I spoke with told me that menopause oc-
curs in the late thirties and early forties. This potentially
earlier onset made me wonder if there is a connection to
the well-documented worldwide drop in age of first menar-
che (Biro et al. 2012). Additionally, we could speculate that
if women are experiencing menopause earlier and don’t ex-
perience memory issues, this might indicate that memory
issues have more to do with age at menopause and not the
menopause process.

Pharmaceutical ~ company  advertisements for
menopause medications might also elicit awareness of
earlier menopause symptoms. But to complicate things
even more, I have found that ELEMENT participants and
their families do not medicate menopause symptoms. This
struck me as strange because, after spending years with
these families, I know that they consume what to me seems
like an astonishing quantity and variety of medicines: an-
tibiotics, home remedies, tonics, and antidepressants for a
multitude of ailments. So why is there no enthusiasm for
medicating menopause? Perhaps, for these working-class
women, hot flashes aren’t considered worth medicating. In
talking about menopause with Antonia, one of my long-
term interlocutors who works cleaning houses, she laughed
and pantomimed mopping her brow with her shirt during
a hot flash while also mopping the floor of her employer’s
home. Maybe mopping up hot flashes while mopping a floor
is expected and doesn’t require treatment. And mopping a
floor in house-cleaning clothes while having a hot flash is a
different experience from sitting in an office and suddenly
becoming drenched with sweat while wearing a dry-clean-
only blouse. In a similar vein, because few ELEMENT
women have professional occupations, the kind of mental
fog some professional women experience might not be a
problem for them. Cleaning houses might require different
kinds of cognitive processes than working at a computer.

To bioethnographically understand the relationships be-
tween memory, fluoride, work, and menopause, then, we
would need to map out differences like these while also
avoiding classist assumptions that valorize “professional brain
work” over domestic labor. We would also need to attend
to the dynamism of chemical landscapes. What Christine
labeled “biology” is made through government health pol-
icy: nearly 70 percent of Ontario’s tap water is fluoridated,
compared with 0 percent of Mexico City’s. In Mexico,
fluoride is added to table salt, toothpaste, and sometimes
milk, but not water. And with respect to her speculation

about “behavioral” diet patterns, Mexicans, even middle-
aged women, don’t drink much black tea, although com-
pared to the United Kingdom and the United States, foods
and beverages in Mexico have a higher fluoride content over-
all (Luna Villa et al. 2018). All of this means we would have
a lot of work to do in trying to understand the relationship
between menopause, chemical exposure, aging, sleep, and
memory decline in Mexico City.

A bioethnographic approach illuminates why continu-
ing to distinguish between nature and culture, and biology
and behavior, is not useful. The paper about fluoride’s ef-
fects among women in Canada did not address memory
loss. It was Christine who made the hypothetical connec-
tion. Researchers, including me, make speculative leaps like
this all the time. Speculation is extremely important for ask-
ing questions, and we all make assumptions as we speculate.
This particular leap assumed that the exposure environments
and bodily processes of ELEMENT participants are similar to
those of ELEMENT researchers, so memory loss is part of
menopause.

Christine’s hypothesis prompted me to envision my own
“pie-in-the-sky” vision for how we might design bioethno-
graphic projects within ELEMENT. First, Christine might
read a paper about measuring bone fluoride in Canada and
wonder if bone fluoride might link menopause and mem-
ory loss, because she associates menopause with memory
problems. She proposes testing this on the ELEMENT study
population. At the same time, she might remember that
menopause might be different for working-class women in
Mexico than what she knows for Canada. Is memory and
menopause connected for women in the ELEMENT study?
Christine would then ask the ethnographer, who happens to
be marinating in a luxuriant seedbed of ethnographic big
data about ELEMENT participants, whether the ethnogra-
pher has observed any connection between menopause and
memory. The ethnographer’s complex but nonnumerical re-
sponse might overwhelm Christine. But this response would
not necessarily derail her from trying to establish whether
there is a relationship between fluoride, menopause, and
mental fog. Ultimately, this data would allow us to ask
and answer better questions and make better numbers and
knowledge together.

Admittedly, there is actually nothing simple about the
process I envision. It would be a radical departure from stan-
dard practice if life scientists took time to de-universalize
their own bodily experience and situate their subjects
through ethnography before honing their hypotheses. That’s
why Brisa buried her face in her hands. She might have
thought I wanted to shut down inquiry around menopause,
cognition, and chemical exposure because the density of
my knowledge about the participants made it impossible
to ask narrow research questions. But I don’t. We can
and should study the adverse effects of chemical exposures
bioethnographically.

And, indeed, when Christine read a draft of this pa-
per, she quickly envisioned a numerical measure that could



attend to women’s dynamic chemical and economic land-
scapes and the relationship of class, gender, and memory to
aging. Absorbing my description of ELEMENT participants’
lives, she agreed that women would be less likely to report
memory problems if these were not affecting their daily lives.
Then she imagined memory tests among a statistically signif-
icant sample size of women who all work as domestics, com-
paring those with higher and lower burdens of chemicals like
fluoride.

I deeply appreciated Christine’s response. In her new
scenario, she no longer centered menopause, instead mak-
ing associations between chemical exposure, age, and gen-
dered labor. To take up her response seriously, I might then
need to agree that we can place women in categories of high
or low chemical exposure. Creating that threshold would be
a complex process that would involve bracketing out some
ethnographic big data that I would consider relevant. Nev-
ertheless, Christine’s reimagined approach, foregrounding
the specificity of economic activities in working-class house-
holds in Mexico City in relation to ELEMENT data, demon-
strates how ethnographic big data can help researchers pose
different questions to make better knowledge about the ef-
fects of chemical exposures. And, crucially, making bet-
ter numbers about chemical exposure that are ethnograph-
ically trustworthy makes better anthropological knowledge
about everyday life, including bodily experience, in unequal
environments.

CONCLUSION

In 2018, ELEMENT’s general project manager, Laura
Arboledo, an epidemiologist, visited Mexico City to
understand more about data collection and biosample
management. While she was there I took her to visit some
ELEMENT neighborhoods and families. Back in Ann Arbor,
Laura reported feeling overwhelmed.

When I went to the neighborhoods, I started questioning every-
thing. Wow, we’re getting all of these numbers, and we have never
been to the communities. So, you're relating a bunch of numbers
to something that you've never seen. After I came back, I didn’t trust
the [ELEMENT] data! And I'm in the lab reading the papers and
worrying that if I keep that train of thought, I can’t do anything.

Laura then described realizing then that team had to
trust each other’s numbers “so we can move on.”

While Laura’s recognition that standard epidemiolocal
approaches might simplify reality (making numbers about
communities that researchers had never seen) is somewhat
gratifying, I find it urgent to address her sense that know-
ing “communities” makes it impossible to “do anything.” The
slow science of bioethnography does not demand paralysis
or descent “into a mire of doubt and criticism” (Pigg 2013,
128). It does, however, insist on long-term, labor-intensive
“sitting,” which is also a form of “doing” that, as Stacey Leigh
Pigg (2013) argues, can counter the normalized moralized
global health ethic of speed and efficiency. Bioethnography

involves taking the time to know how places and people are
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situated and to facilitate what Laura knew to be crucial—for
researchers to trust each other enough to transform the way
they make knowledge.

It’s taken years for ELEMENT researchers to experience
ethnography as worth slowing down for. And in these years
the ethnographic MEXPOS team has had to speed up. We
have had to learn to work collaboratively and at a quicker
pace. We have had to learn what kinds of information to
bracket for now. Most challenging of all, we have had to learn
to tame, then harness, the excessiveness of ethnographic big
data, turning the unruly seedbed of ethnographic knowl-
edge about neighborhood dynamics, toxicity, and women’s
lives into clear questions that can be asked and answered in
numerical terms. Understanding how neighborhoods shape
bodies has required bracketing some of the dynamism of
ethnographic observations—for instance, by limiting par-
ticipants to one residential address. But this limitation has
led us to new findings about neighborhood diversity, toxic-
ity, and vitality. To produce numbers that may demonstrate
a link between water availability and bodily states, we visit
more households for a shorter time than is ethnographically
ideal. To construct ameans to link chemical exposure to gen-
dered labor, ethnographers and epidemiologists would have
to agree on well-defined thresholds of chemical exposure.
These compromises are part of constructing a bioethno-
graphic approach that integrates ethnography into the com-
plex work of making legible numerical knowledge about en-
vironmental health.

This process can be uncomfortable. Critical cultural
and medical anthropologists aren’t usually willing to narrow
their aperture of engagement. Nor do we typically become
complicit in making numbers, because we know that no mat-
ter how fervently critical theorists of science and medicine
might insist that all numbers are cooked through contin-
gent relations, they tend to be treated as autonomous things
by those who make them and policy experts (Nelson 2015;
Poovey 1998). We also know that, like any tool, if bioethnog-
raphy is successfully applied, it will become an apparatus that
shapes the reality it measures (Barad 2007), which is an enor-
mous responsibility. In multidisciplinary bioethnography, it
will likely be the anthropologists who have the responsibil-
ity for keeping numbers tethered to the “big judgement” of
ethnographic big data—for instance, by acknowledging that
the toxicants that pollute a neighborhood and harm its resi-
dents might also play a role in protecting them from police
violence. It’s our “big judgement” that will be essential for
ensuring that the intra-active complexity of dynamic bod-
ily, neighborhood, and geopolitical phenomena informs the
better numbers and the better knowledge that we and our
collaborators slowly produce together.

Elizabeth F. S. Roberts Department of Anthropology, Univer-
sity of Michigan, Ann Arbor, MI 48109, USA, lfsrob@umich.edu
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moving parts that could only come together with a multitude of social

This manuscript involved a multitude of

science colleagues and collaborators in environmental health and en-
vironmental engineering. Helena Hansen first asked me to write this
for the American Anthropologist biocultural series, and she provided in-
valuable feedback and criticism along the way. Deborah Thomas was a
wise, critical, and generous editor, and the four anonymous reviewers
she selected to critique the manuscript provided extremely challeng-
ing and engaged reviews that made this a much better piece. Elizabeth
Chin took on the A4 editor mantel near the end and made terrific
suggestions for tightening up my arguement. Sean Mallin guided me
through the editing process with thoughtful finesse. Funding and sup-
port for this work over the last decade came from the Institute for Re-
search on Women and Gender and M-Cubed funds at the University
of Michigan, the Wenner-Gren Foundation, and most of all the NSF,
through Deborah Winslow’s capacious vision as Cultural Anthropol-
ogy program officer. At the University of Michigan, the Department
of Anthropology, the Center for Social Dynamics at the Institute for
Social Research, and the Institute for Research on Women and Gen-
der have been extraordinarily supportive homes to do this kind of
work over the last few years. Long-term conversations with Vin-
canne Adams, Charles Briggs, Joe Dumit, Joe Eisenberg, Kim Fortun,
Sahra Gibbon, Eduardo Kohn, Hannah Landcker, Stephanie Lloyd,
Margaret Lock, Joe Masco, Michelle Murphy, Jorge Nunez, Rayna
Rapp, Eugene Raikhel, Sandra Rozental, Lisa Stevenson, Scott Ston-
ington, Maka Suarez, Jim Trostle, and Kate Zaloom shaped this piece
through and through. Erika Buky, Katie Hendy, Michelle Pentecost,
Sharon Kauffman, Matt Hull, and Stuart Kirsch provided invaluable
critical feedback on the manuscript. Near the end, Lynn Morgan and
Susan Erickson pushed me hard to do more to demonstrate how cur-
rent and past anthropological research made my work possible. Thank
you, universe, for friends who tell it like it is! My deepest thanks
and gratitude go to my collaborators, researchers, and participants
within the ELEMENT, Mexican Exposures, and NESTSMX teams and
the Mexican Exposures Undergraduate Coding lab, all who have be-
come my guides for thinking about what bioethnography can be. Laura
Arboledo, Ana Bernal, Jose Antonio de la Rosa, Paloma Contreras,
Alyssa Huberts, Erica Jansen, Branko Kerkez, Ernesto Martinez, An-
geles Martinez Mier, Mary Leighton, David Palma, Karen Petersen,
Christine Till, and Krista Wigginton gave me excellent comments
and criticisms on the paper’s argument, correcting what I got wrong
with grace. Mara Téllez Rojo and Brisa Sanchez, did that as well and
also have become colleagues and companeras who have reshaped how
I think and what I do. This is for you both.

1. Biosampling among marginalized groups is an ethically complex
issue that I cannot adequately address here (Benjamin 2016; Pruss-
ing 2018; Radin 2017; TallBear 2013). Through the examples be-
low I try to make the case that making better numbers through
bioethnographically analyzed biosamples can be one powerful tool
for intervening on the conditions that produce inequality.

2. See (Leighton and Roberts 2020) for an ethnographic analysis
of how the different disciplines involved in this collaborative ap-

proach phenomena like trust and the contingencies of fieldwork.

REFERENCES CITED

Adams, Vincanne. 2016. Metrics: What Counts in Global Health.
Durham, NC: Duke University Press.

Adams, Vincanne, Nancy ]. Burke, and lan Whitmarsh. 2014. “Slow
Research: Thoughts for a Movement in Global Health.” Medical
Anthropology 33 (3): 179-97.

Afeiche, Myriam, Karen E. Peterson, Brisa N. Sanchez, David Can-
tonwine, Hector Lamadrid-Figueroa, Lourdes Schnass, Adri-
enne Ettinger, et al. 2011. “Prenatal Lead Exposure and Weight
of 0- to 5-Year old Children in Mexico City.” Environmental Health
Perspectives 119 (10): 1436-41.

Aguirre Beltran, Gonzalo, and Deward E. Walker. 1979. Regions of
Refuge. Washington, DC: Society for Applied Anthropology.

Barad, Karen Michelle. 2007. Meeting the Universe Halfway: Quantum
Physics and the Entanglement of Matter and Meaning. Durham, NC:
Duke University Press.

Bartos, Matthew, Brandon Wong, and Branko Kerkez. 2018. “Open
Storm: A Complete Framework for Sensing and Control of Ur-
ban Watersheds.” Environmental Science: Water Research and Tech-
nology 3:346-58.

Bashash, M., D. Thomas, H. Hu, E. A. Martinez-Mier, B. Sanchez, N.
Basu, K. Peterson, et al. 2017. “Prenatal Fluoride Exposure and
Cognitive Outcomes in Children at 4 and 6—12 Years of Age in
Mexico.” Environmental Health Perspectives 125 (9).

Benjamin, Ruha. 2016. “Racial Fictions, Biological Facts: Expanding
the Sociological Imagination through Speculative Methods.” Cat-
alyst 2 (2): 1-28.

Birn, Anne-Emanuelle. 2014. “Philanthrocapitalism Past and Present:
The Rockefeller Foundation, the Gates Foundation, and the Set-
ting(s) of the International/Global Health Agenda.” Hypothesis
12 (8): 1-27.

Biro, Frank, Louise Greenspan, and Maida Galvez. 2012. “Puberty
in Girls of the 21st Century.” Journal of Pediatric Adolescence and
Gynecology 25 (5): 289-94.

Biruk, Crystal. 2018. Cooking Data Culture and Politics in an African Re-
search World. Durham, NC: Duke University Press.

Bledsoe, Caroline, and Barney Cohen. 1993. The Social Dynamics of
Adolescent Fertility in Sub Saharan Africa. Washington, DC: US Na-
tional Academy of Sciences Press.

Bond, David. 2020. “Understanding PFOA.” Medical Anthropology
Quarterly website, November 16. http://medanthroquarterly.
org/2020/11/16/understanding-pfoa/.

Bourgois, Philippe. 2001. “Culture of Poverty.” In International Ency-
clopedia of the Social & Behavioral Sciences. Long Grove, IL: Wave-
land Press.

Breilh, Jamie. 2008. “Latin American Critical (Social) Epidemiology:
New Settings for an Old Dream.” International Journal of Epidemi-
ology 37 (4): 745-50.

Colson, Elizabeth. 1971. The Social Consequences of Resettlement: The Im-
pact of the Kariba Resettlement Upon the Gwembe Tonga. Manchester:
Institute for African Studies.

Diez Roux, Ana, and Christina Mair. 2010. “Neighborhoods and
Health.” Annals of the New York Academy of Science 1186:
125-45.

Dufour, Darna. 2006. “Biocultural Approaches in Human Biology.”
American Journal of Human Biology 18:1-9.


http://medanthroquarterly.org/2020/11/16/understanding-pfoa/
http://medanthroquarterly.org/2020/11/16/understanding-pfoa/

Erikson, Susan. 2018. “Cell Phones # Self and Other Problems with
Big Data Detection and Containment during Epidemics.” Medical
Anthropology Quarterly 32 (3): 315-39.

Erikson, Susan. 2019. “Global Health Futures? Reckoning with
a Pandemic Bond.” Medicine Anthropology Theory 6 (3): 77—
108.

Erikson, Susan. 2020. “Pandemics Show Us What Government Is for.”
Nature—Human Behavior 4:441—42.

Espinosa-Garcia, Ana C., Carlso Diaz-Avalos, Fernando ]J. Gonzalez
Villarreal, Rafael Val-SeguraVelvet Malvaez-Orozco, and Marisa
Mazari-Hiriart. 2015. “Drinking Water Quality in a Mexico City
University Community: Perception and Prefernces.” EcoHealth
12:88-97.

Fausto-Sterling, Anne. 2005. “The Bare Bones of Sex: Part 1—Sex
and Gender.” Signs 30 (2): 1491-527.

Fleck, Andrew C., and Francis A. J. lanni. 1958. “Epidemiology
and Anthropology: Some Suggested Affinities in Theory and
Method.” Human Organization 16 (4): 38—40.

Fortun, Kim. 2012. “Ethnography in Late Industrialism.” Cultural An-
thropology 27 (3): 446—64.

Fuentes, Augustin. 2018. “Niche Construction.” In The International
Encyclopedia of Primatology, edited by Agustin Fuentes, Michelle
Bezanson, and Christina J. Campbell. Hoboken, NJ: John Wiley
& Sons.

Gomez, 8., 8. Shariff-Marco, M. DeRouen, T. H. Keegan, M. Mujahid,
W. A. Satariano, and S. L. Glaser. 2015. “The Impact of Neigh-
borhood Social and Built Environment Factors across the Cancer
Continuum: Current Research, Methodological Considerations,
and Future Directions.” Cancer 121 (14): 2314-30.

Goodman, Alan H., and Thomas L. Leatherman. 1998. Building a New
Biocultural Synthesis: Political-Economic Perspectives on Human Biol-
ogy. Ann Arbor: University of Michigan Press.

Gould, Kenneth Alan, and Tammy L. Lewis. 2017. Green Gentrification:
Urban Sustainability and the Struggle for Environmental Justice. New
York: Routledge.

Green, Rivka, Bruce Lanphear, Richard Hornung, David Flora, An-
geles Martinez-Mier, Raichel Neufeld, Pierre Ayotte, Gina
Muckle, and Christine Till. 2019. “Association between Mater-
nal Fluoride Exposure during Pregnancy and I1Q Scores in Off-
spring in Canada.” JAMA Pediatrics 173 (10): 940-48.

Hacking, Ian. 1995. “The Looping Effects of Human Kinds.” In Causal
Cognition: A Multidisciplinary Debate, edited by D. Sperber, D.
Premack, and A. J. Premack, 351-94. New York: Oxford Uni-
versity Press.

Haraway, Donna J. 1991. Simians, Cyborgs and Women: The Reinvention
of Nature. London: Free Association.

Heggenhougen, H. K., and L. Shore. 1986. “Cultural Components
of Behavioral Epidemiology: Implications for Primary Health
Care.” Social Science and Medicine 22 (11): 1235-45.

Hu, Howard, Martha Maria Téllez-Rojo, David Bellinger, Donald
Smith, Adrienne S. Ettinger, Hector Lamadrid-Figueroa, Joel
Schwartz, et al. 2006. “Fetal Lead Exposure at Each Stage of
Pregnancy as a Predictor of Infant Mental Development.” En-
vironmental Health Perspectives 114 (11): 1730-35.

Hubbard, Alan, James Trostle, Ivan Cangemi, and Joseph N. S.
Eisenberg. 2019. “Countering the Curse of Dimensionality:

Roberts e Bioethnographic Collaboration 367

Exploring Data-Generating Mechanisms through Participant
Observation and Mechanistic Modeling” Epidemiology 30 (4):
609—14.

Inhorn, Marcia. 1995. “Medical Anthropology and Epidemiology: Di-
vergences or Convergences?” Social Science & Medicine 40 (3):
285-90.

Inhorn, Marcia, and C. R. Janes. 2007. “The Behavioural Research
Agenda in Global Health: An Advocates Legacy.” Global Public
Health 2 (3): 294-312.

Jain, V. K. 2017. Big Data and Hadoop. New Delhi: Khanna.

Jansen, E., H. Marcovitch, ]J. Wolfson, M. Leighton, K. Peterson, M.
Téllez-Rojo, A Cantoral, and E. Roberts. 2020. “An Analysis of
Dietary Patterns in a Mexican Adolescent Population: A Mixed
Methods Approach.” Appetite 147 (1): 1-10.

King, Tiffany Lethabo 2016. “The Labor of (Re)Reading Plantation
Landscapes Fungible(ly).” Antipode: A Journal of Radical Geography
48 (4): 1022-39.

Kreiger, Nancy, and Davey Smith George. 2016. “The Tale Wagged
by the DAG: Broadening the Scope of Causal Inference and Ex-
planation for Epidemiology.” International Journal of Epidemiology
45 (6): 1787-808.

Kulick, Don, and Anne Meneley. 2005. Fat: The Anthropology of an Ob-
session. New York: Jeremy P. Tarcher/ Penguin.

Latour, Bruno. 1987. Science in Action: How to Follow Scientists and Engi-
neers through Society. Cambridge, MA: Harvard University Press.

Latour, Bruno. 2010. On the Modern Cult of the Factish Gods. Durham,
NC: Duke University Press.

Leidy Sievert, Lynnette, and Graciela Espinosa-Hernandez. 2003.
“Attitudes toward Menopause in Relation to Symptom Ex-
perience in Puebla, Mexico.” Women and Health 38 (2): 93—
106.

Leighton, Mary, and Elizabeth Roberts. 2020. “Trust and Distrust in
Multi-Disciplinary Collaboration: Some Feminist Reflections.”
Catalyst 6 (2): 1-27.

Lindstrom, D., T. Belachew, C. Hadley, Dennis Hogan, and Fasil
Tessema. 2011. “Nonmarital Sex and Condom Knowledge
among Ethiopian Young People: Improved Estimates Using a
Nonverbal Response Card.” Studies in Family Planning 1 (4): 251—
62.

Lock, Margaret, and Vinh-Kim Nguyen. 2010. An Anthropology of
Biomedicine. Oxford: Wiley-Blackwell.

Luna Villa, Lynda Cristina, Alejandra Cantoral, Andrés Alfredo Man-
tilla Rodriguez, Frank Lippert, Karen E. Peterson, Howard Hu,
et al. 2018. “Fluoride Levels in Mexican Foods and Beverages.”
Environmental Health Perspectives Abstracts.

Malacara, Juan Manuel, de Thelma Canto Cetina, Susana Bassol,
Nancy Gonzalez, Leticia Cacique, Maria Luisa Vera-Ramierz,
and Laura Eugenia Nava. 2002. “Symptoms at Pre and Post-
menopause in Rural and Urban Women from Three States of
Mexico.” Maturitas 43:11-19.

Meloni, Maurizio. 2014. “How Biology Became Social, and What It
Means for Social Theory.” The Sociological Review 62 (3): 593—
614.

Messac, Luke, Daniel Ciccarone, Jeffrey Draine, and Philippe
Bourgois. 2013. “The Good-Enough Science-and-Politics of
Anthropological Collaboration with Evidence-Based Clinical



368 American Anthropologist e Vol. 123, No. 2 e June 2021

Research: Four Ethnographic Case Studies.” Social Science &
Medicine 99:176—86.

Mol, Annemarie. 2002. The Body Multiple: Ontology in Medical Practice.
Durham, NC: Duke University Press.

Mostafaei, F., F. E. McNeill, D. R. Chettle, B. C. Wainman, A. E.
Pidruczny, and W. V. Prestwich. 2015. “Measurements of Flu-
orine in Contemporary Urban Canadians: A Comparison of the
Levels Found in Human Bone Using in Vivo and Ex Vivo Neutron
Activation Analysis.” Pysiological Measurement 36 (3): 465—87.

Murphy, Michelle. 2013. “Distributed Reproduction, Chemical
Violence, and Latency.” The Scholar and the Feminist Online. http:
/ /sfonline.barnard.edu/life-un-ltd-feminism-bioscience-race/
distributed-reproduction-chemical-violence-and-latency/ .

Nelson, Diane M. 2015. Who Counts? The Mathematics of Death and Life
after Genocide. Durham, NC: Duke University Press.

O’Guinn, Thomas Clayton, Robin ]. Tanner, and Ahreum Maeng.
2015. “Turning to Space: Social Density, Social Class, and the
Value of Things in Stores.” Journal of Consumer Research 42 (2):
196-213.

Perng, Wei, M. Tamayo-Ortiz, L. Tang, B. Sanchez, A. Cantoral, .
Mecker, D. Dolinoy, et al. 2020. “Cohort Profile Paper: The
Early-Life Exposure in Mexico to Environmental Toxicants (EL-
EMENT) Project.” British Medical Journal 2019 (9): ¢030427.
https://doi.org/10.1136/bmjopen-2019-030427.

Pigg, Stacey Leigh. 2013. “On Sitting and Doing: Ethnography as Ac-
tion in Global Health.” Social Science & Medicine 99:127—34.
Pink, Sarah, and Debora Lanzeni. 2018. “Future Anthropology Ethics
and Datafication: Temporality and Responsibility in Research.”

Social Media and Society: 1-9.

Poovey, Mary. 1998. A History of the Modern Fact: Problems of Knowledge in
the Sciences of Wealth and Society. Chicago: University of Chicago
Press.

Prussing, Erica, 2018. “Critical Epidemiology in Action: Research for
and by Indigenous Peoples.” Social Science and Medicine—Population
Health 6:98—106.

Radin, Joanna. 2017. Life on Ice: A History of New Uses for Cold Blood.
Chicago: University of Chicago Press.

Roberts, Elizabeth F. S. 2012. God’s Laboratory: Assisted Reproduction in
the Andes. Berkeley: University of California Press.

Roberts, Elizabeth F. S. 2015. “Food Is Love: And So, What Then?”
BioSocieties. 10:247-52.

Roberts, Elizabeth F. S. 2016. “When Nature/Culture Implodes:
Feminist Anthropology and Bio-Technology.” In Mapping Femi-
nist Anthropology in the Twenty-First Century, edited by Ellen Lewin
and Leni M. Silverstein, 105-25. New Brunswick, NJ: Rutgers
University Press.

Roberts, Elizabeth F. S. 2017. “What Gets Inside: Violent Entangle-
ments and Toxic Boundaries in Mexico City.” Cultural Anthropol-
ogy 32 (4): 592-619.

Roberts, Elizabeth F. S. 2020. “Exposure.” In Anthropocene Unseen: A
Lexicon, edited by Anand Pandian and Cymene Howe, 169—76.
Goleta: Punctum Books.

Roberts, Elizabeth E. S., and Camilo Sanz. 2017. “Bioethnography: A
How To Guide for the Twenty-First Century.” In A Handbook of
Biology and Society, edited by Maurizio Meloni, 749—75. London:

Palgrave Macmillan.

Robinson, Julia, and James Pfeiffer. 2015. “The IMF’s
Role in the Ebola Outbreak—The Long-Term Con-
sequences of Structural Adjustment.” Global  Research.
https:/ /www.brettonwoodsproject.org/2015/02/
imfs-role-ebola-outbreak/.

Rosenblum, Daniel, Fernando Montero Castrillo, Philippe Bourgois,
Sarah Mars, George Karandinos, George Unick, and Daniel Ci-
ccarone. 2014. “Urban Segregation and the US Heroin Mar-
ket: A Quantitative Model of Anthropological Hypotheses from
an Inner-City Drug Market.” International Journal of Drug Policy
25:543-55.

Ruckenstein, Minna, and Natasha Dow Schill. 2017. “The Datafica-
tion of Health.” Annual Review of Anthropology 46:261-78.

Sampson, Robert J. 2011. Great American City: Chicago and the Enduring
Neighborhood Effect. Chicago: University of Chicago Press.

Sanchez, B., S. Kim, and M. Sammel. 2017. “Estimators for Longitu-
dinal Latent Exposure Models: Examining Measurement Model
Assumptions.” Statistics in Medicine 36 (13): 2048—66.

Scrimshaw, Susan C. M. 1979. “Families to the City: A Study of
Changing Values, Fertility, and Socioeconomic Status Among
Urban Immigrants.” In Peasants, Primitives, and Proletariats: The
Struggle for Identity in South America, edited by David L. Browman
and Ronald A. Schwarz, 339-58. New York: Mouton.

Stengers, Isabelle. 2010. Cosmopolitics. Minneapolis: University of
Minnesota Press.

Stepan, Nancy. 1991. The Hour of Eugenics: Race, Gender, and Nation in
Latin America. Ithaca, NY: Cornell University Press.

Straight, Bilinda, Belinda L. Needham, Georgiana Onicescu, Pun-
tipa Wanitjirattikal, Todd Barkman, Cecilia Root, Jen Farman,
et al. 2019. “Prosocial Emotion, Adolescence, and Warfare:
DNA Methylation Associates with Culturally Salient Combat
Variables.” Human Nature 30:192-216.

TallBear, Kimberly. 2013. Native American DNA: Tribal Belonging and the
False Promise of Genetic Science. Minneapolis: University of Min-
nesota Press.

Taplin, Dana H., Suzanne Scheld, and Setha M. Low. 2002. “Rapid
Ethnographic Assessment in Urban Parks: A Case Study of Inde-
pendence National Historical Park.” Human Organization 61 (1):
80-93.

Taylor, Dorceta E. 2014. Toxic Communities: Environmental Racism, In-
dustrial Pollution, and Residential Mobility. New York: New York
Univeristy Press.

Téllez-Rojo, Martha M., B. Trejo-Valdivia, E. Roberts, T. Munoz-
Rocha, L. Bautista-Arredondo, K. Petersen, and A. Can-
toral. 2020. “Influence of Post-Partum BMI Change on
Childhood Obesity and Energy Intake.” PLoS ONE: 1-16.
https:/ /journals.plos.org/plosone/article?id https://doi.org/
10.1371/journal.pone.0224830.

Trostle, James A. 2005. Epidemiology and Culture. Cambridge: Cam-
bridge University Press.

Vasquez, Emily. 2020. “Redefining Diabetes Risk in Mexico.” American
Anthropologist 122 (3): 661-62.

Virchow, Rudolf. 1985. Collected Essays on Public Health and Epidemiol-
ogy. Canton, MA: Publishing International.

Wade, Peter. 1993. “Race, Nature and Culture.” Man 28 (1):
17-34.


http://sfonline.barnard.edu/life-un-ltd-feminism-bioscience-race/distributed-reproduction-chemical-violence-and-latency/
http://sfonline.barnard.edu/life-un-ltd-feminism-bioscience-race/distributed-reproduction-chemical-violence-and-latency/
http://sfonline.barnard.edu/life-un-ltd-feminism-bioscience-race/distributed-reproduction-chemical-violence-and-latency/
https://doi.org/10.1136/bmjopen-2019-030427
https://www.brettonwoodsproject.org/2015/02/imfs-role-ebola-outbreak/
https://www.brettonwoodsproject.org/2015/02/imfs-role-ebola-outbreak/
https://journals.plos.org/plosone/article?id
https://doi.org/10.1371/journal.pone.0224830
https://doi.org/10.1371/journal.pone.0224830

Roberts e Bioethnographic Collaboration 369

Weismantel, Mary. 1995. “Making Kin: Kinship Theory and Zuboff, Shoshana. 2019. The Age of Surveillance Capitalism: The Fight for
Zumbagua Adoptions.” American Ethnologist 22 (4): 685— a Human Future at the New Frontier of Power. New York: Hachette
704. Book Group.

Wiley, Andrea S. 2008. “‘Drink Milk for Fitness’: The Cultural Poli- Zamora, Astrid N, Laura, Arboleda-Merino, Martha M. Téllez-
tics of Human Biological Variation and Milk Consumption in the Rojo, Louise M. O’Brien, Elizabeth F.S. Roberts, Libni, Torres-
United States.” American Anthropologist 106 (3): 506—-17. Olascoaga, Karen E. Peteresen, Margaret, Banker, Erica, Fossee,

Zaloom, Caitlin 2009. “How to Read the Future: The Yield Peter X. Song, Alejandra, Cantoral, and Erica C., Jansen. n.d.
Curve, Affect, and Financial Prediction.” Public Culture 21 (2): Sleep Difficulties among Mexican Adolescents: Subjective and

245-68. Objective Assessments of Sleep. Behavioral Sleep Medicine.



