CHAPTER 8

Context and Complexity in Human
Biological Research

Thomas Leatherman and Alan Goodman

IOLOGICAL ANTHROPOLOGY takes as its object of study human biologi-

Bcal variation in the past and present. It draws on method and theory
from reductionist sciences such as evolutionary ecology, molecular biology,
and physiology. Yet biological anthropology also has a home in anthro-
- pology—a holistic and humanistic discipline that recognizes the diversity
- and complexity inherent in social and cultural systems—and practices an
ethnographic approach that attends to everyday life experiences. As a sub-
 discipline, biological anthropology thus provides a unique experiment in
. bridging C. P. Snow’s (1959) two cultures: the scientific and the humanistic,
The basic assumption of this chapter is that complex biology/behavior
~and human /environment interactions cannot be adequately understood
using only reductionist approaches that try to explain such interactions as
the product of a small number of independent and autonomous factors. A
more adequate biocultural approach must also take the “cultural” side of
the equation seriously by situating local peoples and environments within
global and historical contexts, and by examining social and behavioral vari-
ation in relation to structures of power that shape the way people interact
with their environments, cultures, and each other.
In this chapter, we first outline basic aspects of reductionism, oversim-
plification, and determinism in biological anthropology. We then provide
two examples to highlight how reductive oversimplifications can limit our
understanding of human biology. We argue that attention to the dialectical
relationship between people and their environments and to the contexts
- and dynamics of local-global interactions provides a more integrated, so-
cially contextualized, and ultimately more relevant understanding of hu-
man biology.
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Reductionisms, Complexities, and Contexts

Reductionist approaches in anthropology attempt to explain biological, be-
havioral, and social phenomena by the operation of a few invariant factors
and processes. For example, racial affiliation was long thought to predict bi-
ological constitution and behavior. Indeed, diseases such as hypertension,
osteoporosis, and diabetes are still discussed in direct reference to race. To-
day, the genome is metaphorically characterized as the “blueprint” for
building the organism,! and genetic differences are given primacy as expla-
nations for biobehavioral variations. External meteorological conditions
such as extreme cold, heat, and high-altitude hypoxia have been proposed
as primary determinants of patterns of child growth and adult morphology
{(understood as adaptations), largely apart from other intervening factors
such as nutritional status. The Cartesian model, which metaphorically treats
the operation of the body like a machine, and the reductionist methods that
follow from it have been highly successful, but they have also tended to ig-
nore a range of contexts (hence contributing factors) that we believe need to
be included in analyses, and therefore, they have restricted the sorts of ques-
tions we ask. It is this restriction of questions, contexts, and analyses that
limits the utility of reductionist approaches.

There are three main components of reductionist methodologies with
which we take issue. First, the phenomenon in question— for example, the
body or the ecosystem—is broken down into its constituent parts, each
taken as an independent and autonomous unit. The whole is taken as the
sum of the parts, and ideally the whole can be explained by the functional
characteristics of one or a few of its most important fundamental units. The
operation of the parts then takes on determinative qualities in cause-and-
effect relationships. Thus, germs or pathogens cause disease; the carrying
capacity of an environment is determined by the least abundant, “limiting
factor”; and disease, depression, and even risk taking are explained as a
function of genes. In this view, the most elegant explanation is the sim-
plest—that is, the one reduced to the smallest, most segregated, and auton-
omous units. And an even higher goal of biobehavioral reductionism is the
development of deterministic equations and universal laws of causation.

Second, reductionist evolutionary and ecological science separates or
“alienates” the organism from its environment. As Smith and Thomas put
it: “This is an analysis where the natural environment and organism assume
an independent and dependent variable relationship, and where finding out
how the parts work is expected to lead us to the dynamics of the whole.
Thus, the organism is seen mostly as a passive adjuster to environmental
conditions it cannot really control” (1998: 461). This is an alienated view of
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human-organism interaction and of adaptation in that it assumes that there
isa fixed, local, and external world and that individuals simply react to it and
are molded by it. It also follows that human-environment interactions can
be studied as relatively closed independent systems apart from global and
regional connections.

Third, following from the above, a reductive simplification in the repre-
sentation of complex and differentiated features and processes occurs when
categorical constructs are assumed to be relatively homogeneous across
broad groups of people. For over half of the twentieth century, a rich array
of biological variation was reduced and simplified to a handful of racial
categories. Likewise, varying degrees of wealth, poverty, and even social
inequality are often categorized in terms of tripartite rankings of socio-
economic status (SES). In “modernization” approaches to studying the
biological correlates of social change, individuals, households, and commu-
nities differentially involved in complex social and economic changes asso-
ciated with the spread of capitalism into less capitalized areas are categorized
as “traditional” versus “modern.” Such reductive simplifications are often
found in statistical analyses that seek to “control for” a number of environ-
mental and social factors while seeking the influence of a single, indepen-
dent biological factor. But can we really account for the social environment
(and thereby remove it from consideration) by controlling for “occupa-
tion,” “years of education,” or “socioeconomic status” and thereby con-
clude that intelligence, disease, or infant mortality rates are primarily deter-
mined by racial or genetic characters?

The approach we advocate, in tontrast, pays attention to both the spe-
cifics of local human-environment interactions and to the need for situating
people and environments in broader global processes. In dealing with the
subject matter of biological anthropology and evolutionary biology, the
metaphor of the “triple helix” (Lewontin 2001) is particularly useful. The
triple helix calls attention to the dynamic interactions of genes, organisms,
and their environment. First, genes provide input, but in no way do they
compute organisms; rather, organisms use the information they provide to
construct themselves in specific environmental contexts (2001: 17). A great
deal of random developmental noise is involved in translating genetic infor-
mation to body parts and processes, and hence to the entire organism (2001:
36, 38). Second, organisms do not simply react to an autonomous external
environment; they interact with nature, selecting relevant resources and
modifying the environment as they construct niches (2001: 51). Just as there
isno organism without an environmental niche, so there is no niche without
an organism. The relationship between organism and environment is a di-
alectical one of codetermination— that is, each is mutually constituted in the
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other, and both organism and environment are at once sul?ject an(.i object
(Levins and Lewontin 1985). This interaction (and the relative sur\'lva.l and
reproductive success of individuals), in turn, mﬂuer@eS gene frequencies.

A starting point for any biocultural approach is a coFxceptual under-
standing of humanity’s place in nature. Eric Wolf summarizes suc(l‘i an un-
derstanding in rephrasing Marx’s concept of mode of production: The hu-
man species is an outgrowth of natural processes; at the same tlm_e the
species is naturally social. The human species 13, however, not mexel}z a
passive product of natural processes; it has also in thf course of evolution
acquired the ability to transform nature to human use” (1982: 73). In trans-
forming nature (through the production process? humans transform them-
selves—by developing specific modes and r‘elatlons of productxon_ and by
building webs of social relationships, institutions, practices, and behef‘s. The
point is that humans are not only part of nature but al§q mt§n.sely social. T.O
deal adequately with the social dimension, moreover, it is critical to locate it
within broad historical contexts.

Thus, a more synthetic biocultural approach must .recon.nect the' parts
with the whole and recognize subjects of study as actors in their own history.
It must place human biology and its study in hist.orxcal, economic, cultural,
and ideological contexts. It must take culture serlously—.attendmg both to
how it structures material reality and people’s lived experiences and to how
it shapes the questions we ask and the interpretations we make.

Using such an approach, we can clarify how genes or pathogeps and
other insults might best be seen as contributing agents as opposed to causes
of disease (Lewontin 2001; Singer 1989). The cause of disease pre\.falence in
a particular group ultimately lies in the social, biological, and env1rgnmen-
tal conditions that increase exposure to pathogens, as well as unh.e.althy and
unhygienic environments, stress, food insecurity (anc:I n‘lalnutrltlon), and
other factors that reduce disease resistance and that limit access to heglth
care and other means of coping with health problems wben they arise.
Hence, poverty, discrimination, violence, environmental racism, and dlfff?r-
ential entitlements to land, jobs, and income, as well as other structural in-
equalities, are certainly as relevant “causes” of dlse?s? as the pathogen's th;t
invoke biological or psychosocial dysfunction.l This is a key message in t s

metaphor often used by medical anthropologists when they say they nee
to search “upstream” for the broader causes and contexts of Fhe orlgmﬁ
of distress and disease (Goodman and Leatherman 1998; McKinley 1986;
Scheper-Hughes 1990; Singer 1989). . ' ;

In the following sections, we offer an alternative to reductive method-

ologies. First, taking diabetes as an example, we critique disease etiology that -

focuses only on a part—racialized genetics—and that fails to situate the
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growing epidemic of obesity and diabetes within the larger context of in-
creasingly delocalized food systems in which the most affordable foods
are high in sugars and fat. We then consider how this epidemic can be bet-
ter comprehended, in the case of the Yucatec Maya, by attention to the
commoditization of food systems, dietary change, and nutrition. We un-
derscore the need to situate local-level analyses of individuals, households,
and communities within broader social fields of power, including interre-

gional, national, and global economies—that is, we seek to contextualize
human biology.

“Race” and Disease: The Limitations of Genetic Explanations

The idea of race was invented and is constantly being maintained, rein-
vented, reconfigured, or rejected by scientists in the contexts of specific so-
cial and cultural ideologies, technologies, and geographic locations. While
most scientists no longer see races as separate and unchanging biological
types, race still frequently stands in for genetics, and genetic analyses and ex-
planations currently dominate the study of biological variation (Goodman
1997). As chameleon-like and flexible as the idea of race is, it nonetheless re-
mains a concept that continues to carry analytic force in anthropology and
human biology. However defined, race is employed as a categorizing vari-
able in the U.S. census, on birth and death certificates, and on the first line
of patients’ medical records. The deployment of a “racial discourse” in
analyses of diabetes in Native Americans demonstrates the limitations of ge-
netic and “race”-based explanations and points to the importance of con-
sidering the cultural and political-economic contexts within which such a
disease manifests itself.

Two reductionisms are necessary to accept the idea that “racial” differ-
ences in disease patterns are due to genetic differences among “races.” The
first reductionism involves geneticization: the belief that most biology and
behavior is “in the genes.” Genes, of course, are often a part of the complex
web of disease causality, but they are almost always a minor, unstable, and
insufficient cause. The presence of a Gm haplotype that is common in Na-

- tive Americans, for example, might correlate with increased rates of diabetes

in Native Americans (Knowler et al. 1988), but the causal link is unknown.

The second reductionism involves scientific racialism: the belief that
races are real and useful constructs. This leap propels one from an explana-
tion of disease variation in terms of genetic variation to one that sees differ-
ences in disease frequency as due to genetic variation among “races.” To ac-
cept this reductive proposition, one must assume not only that races exist
but also that most genetic variation occurs among (rather than within)



184 THOMAS LEATHERMAN AND ALAN GOODMAN

“races.” However, we know from the work of Lewontin (1972) and Temple-
ton (1998)—and from the results of the Human Genome Project—that
this assumption is false.

The presumption that so-called racial differences in disease are due to ge-
netic differences illustrates the flaws in both these reductionisms. For ex-
ample, the rise in diabetes among some Native Americans is often thought
to be due to a genetic variation that separates Native Americans from Euro-
pean Americans (Weiss, Ferrell, and Hanis 1984). Along with obesity, gall-
stones, and heart disease, type 2 diabetes is part of what has been called a
New World Syndrome (Weiss, Ferrell, and Hanis 1984). The assumption
that there is a panracial syndrome helps to reify the idea of race as a bounded
and homogeneous entity that is marked by genetically determined features,

In fact, there is enormous variation in diabetes rates among Native
North American groups. This variation is almost as great as the variation be-
tween European groups and Native Americans. Furthermore, the rise in di-
abetes rates is a relatively recent phenomenon (Young 1994). Finally, other
groups such as Polynesians, West Africans, and poor whites in the United
States, who are all experiencing similar shifts in diet and physical activity
(from complex carbohydrates to colas, from rigorous exercise to inactivity),
have experienced similar increases in the rates of the same diseases that are
part of the New World Syndrome. Rather than fatalistically assuming that
diabetes is “in our blood,” as the Pima have (Kozak 1996), it would be more
productive to contextualize the rising incidence of diabetes within.a Fhang-
ing political economy that has reverberations in changing diet, activity pat-
terns, ideas about health, and disease rates.

Combined with geneticization, racialization can be deadly in practice—
a sort of ideological iatrogenesis, a disease produced by contact with West-
ern medicine. To label the Native American epidemic of diabetes, obesity,
heart disease, and related conditions as a racial syndrome focuses causality
and research dollars on genetics rather than larger cultural and political-
economic factors. For those who suffer from these diseases, it encourages
both fatalism and the hope that a miracle cure will be found sometime in the
future through genetic medicine. But what if we looked at the etiology of
these chronic diseases in the interconnections of developing bodies, local
conditions, and globalizing processes? What understandings might be pro-
duced if we began to call these conditions “diseases of mal-development”??

The “Coca-colonization” of Diets in the Yucatan

The Maya of Mexico’s Yucatan Peninsula are one of the populations cited as
examples of the epidemic of obesity and diabetes among Native Americans.
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Indeed, studies from urban locales such as Merida find a substantial num-
ber of men and women-—over 50 percent—either clinically overweight or
obese (Arroyo et al. 1999; Bastarrachea-Sosa, Laviada-Molina, and Vargas-
Ancona 2001; Dickinson et al. 1993). Diabetes has become the fourth lead-
ing cause of death in this region (Arroyo et al. 1999). We argue that the eti-
ology of these chronic diseases is best understood not in terms of genetic
risk but rather in relation to larger political-economic and cultural forces
that shape food systems and dietary change on the local level. Specifically,
we situate the changing patterns of diet, nutrition, and health in Mayan
communities in the context of the global tourism industry and the ways in
which individuals, households, and communities differentially experience
tourism-led development.

To be discussing problems of overnutrition among the Yucatec Maya is
something new: the Maya have frequently and correctly been depicted as
economically marginal, impoverished, and undernourished (Bastarrachea-
Sosa, Laviada-Molina, and Vargas-Ancona 2001). Indeed, studies of Maya
child growth—one key indicator of community-level nutrition—have
shown severe stunting (low height-for-age), with little change in stature be-
tween the 1930s and early 1980s (Daltabuit 1988; Leatherman, Stillman, and
Goodman 2000). Increases in both heights and weights occurred in the
1980s and mid-1990s (Leatherman, Stillman, and Goodman 2000; Gurri,
Balam, and Moran 2001), yet indications of chronic undernutrition per-
sist—suggesting that the caloric content in diets has increased but dietary
quality has not. Moreover, alongside indications of childhood malnutrition
there is adult obesity, a situation that Dickinson and coworkers have termed
the “double-edged sword of malnutrition” (1993: 315). How has this pattern
of “undernutrition” coupled with “overnutrition” emerged in the Yucatan?

A notable aspect of tourism development is the commoditization of
food systems, that is, the increased distribution and consumption of com-
mercialized foods, including junk foods. Thus, a proximate answer to the
above question would cite a trend toward high fat and sugar consumption
typical of Western diets. Yet, to gloss dietary trends as “Westernization”
misses the local and regional dynamics of food systems and diets that are the
result of processes linked to tourism-based social and economic change.

“Westernization” of the Yucatecan diet is one form of what has been
called “dietary delocalization,” a process whereby local peoples consume
foods produced outside the region (Pelto and Pelto 1983). Since ancient
times, trade, internal colonization, and migration have promoted the ex-
change of foods across regions. After 1492 such exchanges became world-
wide as well as regional, and more recently, dietary delocalization has been
linked increasingly to global and regional economic development and to the
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commoditization of food systems and diets (Dewey 1989; Pel_to?ndfPelto
1983). Shifts from locally produced to marke.ted a-nd com.mercxahz,ed oods
have been associated with increased dietary diversity and improved levels of
nutrition in industrialized nations (Pelto and Pelto 1?83), and a‘t .1east for
some sectors of the population, such shifts have prov1.ded a nutrltlon?l.ra-
tionale for economic development. However, growth in Fhe commoditiza-
tion of foodstuffs typically also means higher market prices that strzss the
budgets of the poor, thereby resulting in a decreased diversity of fc?ohs and
nutrients in local diets. Junk foods, including soda's and colgs, are hlg ly ad-
vertised, widely available, inexpensive, and prominently displayed in local
stores. When funds are limited, poor Mayans may reach for these foods,
which are high in sugars, calories, and fats, but little else.. . .

Thus, our assessment of changing food systems, nutrition, agd health'm
the context of tourism-based economic and social transfo‘rmatlons begins
- with the identification of contradictions. Child growth has 1rpproved some-
what but nutritional deficiencies persist, and at the same time there is an
epidemic of obesity and diabetes in adults. Corr.1mc?41tlzat10n of food sys-
tems can lead to an overall increase in food avallabll%ty and consumption,
but it can also heighten inequalities in access and detr‘lm'entally affect nutri-
tion and health. From our perspective, these contradictions reveal hgw Fhe
social, cultural, and health impacts of tourism-led development are dls.tr.1b-
uted unevenly and experienced unequally among Ma)'/an cgmmumtxes,
families, and individuals. This variation reflects the way in wh1§h commu-
nities, households, and individuals articulate with local production systems
and with the tourism-based economy.

GLOBAL CONTEXTS AND LOCAL DIETARY CHANGE

Throughout much of the developing world, nations'are tuming.to tourllsm
as a means of attracting foreign capital and generating economic de.ve op-
ment. Mexico leads this trend in Latin America, and the primary destination
for tourists in Mexico is the Caribbean coast of the Yucatan Penmsgla. Over
the last three decades, this region has experienced a .tran.sformauor? from
one of the most economically marginal areas of Mexico into a tou.r1st bf;'
nanza. Cancun, the center of this development, grew from a fishing \t/lll e
lage of 426 inhabitants in the early 1970s to become, by the early 1‘;90.? iy
state’s most important city, numbering over 400,000 people (Daltabuit a
g 98).

Lea?;;;nsglilipilent has been an unqualified ecqmmic success for tfclg
Mexican government, and even more so for fore'lgn mvestors.lButl SL; i
rapid and totalizing development does not come without costs to local pop
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ulations (Pi-Sunyer and Thomas 1997; Daltabuit and Leatherman 1998). As
environmental resources, labor, and food become increasingly commodi-
tized and as symbols of prestige become increasingly Western, substantial
disruptions to local patterns of life are inevitable.

Our concern here is with one form of change: the commoditization of
food systems and the way it might be linked to the dietary changes and con-
tradictory patterns of nutrition and health that have emerged in the Yucatan.
To examine these links, we studied food systems, diet, and nutrition in
several Mayan communities that differ in subsistence base and articulation
with the tourist industry. One set of communities (Akumal and Ciudad
Chemuyil) comprises service villages to a popular resort on the Caribbean
coast. The local economy here is based on wage work and small-scale com-
merce. There are no agricultural lands and little land for home gardens; thus,
households are totally dependent on local markets for their food. Coba is an
inland farming village with direct local involvement in the tourist economy
through archaeotourism. Yalcoba, another inland farming community, has
little direct exposure to tourists but experiences substantial out-migration of
men to Cancun on a weekly basis, primarily for work in construction.?

DIETARY DELOCALIZATION AND FOOD COMMODITIZATION
IN CONTEXTS OF CHANGE

While all communities in the Yucatan are increasingly consuming foods
from farther and farther away, the nature of changing food systems is mark-
edly different for the coastal and inland communities. In the coastal com-
munities, a fully commercialized system is now in place. Most foods are
purchased year-round from local stores and traveling vendors that often
specialize in particular foodstuffs from different growing regions. In the two
inland communities, products from local slash-and-burn milpa agriculture
(primarily corn, beans, and squash) and home gardens are key components
of many households’ diets, at least for part of the year. By the mid-1980s,
however, Daltabuit (1988) had already noted for Yalcoba the decreased con-
sumption of local foods, such as honey, tubers, posole, and wild meat, and
an increased consumption of commercial foodstuffs, including rice, pasta,
sodas, and snack foods.

This trend was accentuated in the 1990s. Even maize and beans, two key
staples, are now imported and purchased from government-subsidized
stores or small local variety stores (tiendas). Compared to ten years ago, the
varieties of food are greater but they come at high prices. As one resident
of Coba said, “there are more foods available now, but no money to buy
them.” The experience of change is thus unequal: many informants in Coba
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and Yalcoba view the past twenty years as a time of steadily decreasing
food availability, while others see it as a time of growth in opportunity and
consumption.

Shifts in the local food systems have occurred in the context of a decline
in milpa production, a shift toward wage work, and an expansion of local
and global markets and of commercialized foods in the regional economy.
A common complaint in both inland communities is that the productivity
of local communal (ejido) lands has decreased markedly in the past several
decades. Very few families grow enough corn to last a year, and many of the

houscholds more fully engaged in wage work or commercial enterprises no.

longer plant their fields or else hire someone to plant for them. Mayan
youths now prefer to seek their fortune in Cancun rather than in the milpa.
* Some speak of the drudgery of the trabajo rudo (coarse, rough work) of the
milpa and hope for a future in the service and construction jobs to be found
at tourist centers.

Despite a continued practice of patrilocal residence, some young fami-
lies supported by wage work have ceased to pool resources and labor or even
to share food and meal preparation with their parents and in-laws. The
young welcome this social independence, but for their parents it signifies an
erosion of the very meaning of family and community. Thus, Pi-Sunyer and
Thomas (1997) speak of tourism as a “totalizing” experience that impacts
not only the way people produce and consume but also the core fabric of so-
cial and cultural life.

The most dramatic aspect of commercialization of food systems in the
region is the pervasive presence of Coke, Pepsi, and a variety of chips, cook-
ies, candies, and other snack foods—known locally as comidas chatarros
(junk foods). Mexico is one of the world’s largest consumers of soft drinks,
accounting for over 20 percent of Pepsi’s and 15 percent of Coke’s inter-
national sales (Jabbonsky 1993). Indeed, the Mexican market is so impor-
tant that it is the site of an ongoing “Cola War” between Coke and Pepsi.
Company executives see it as a fight over the “stomach share” of the Mexi-
can people. Coke’s goal and company slogan is “an arm’s length from de-
sire”—to make Coke available at every corner in every town or village in
every part of Mexico. Pepsico has waged its version of the Cola War using a
strategy of “the Power of One.” This entails marketing Pepsi in conjunction
with junk foods, and indeed Pepsico’s logo is found on most of the chips,
cookies, candies, and other processed snack foods prominently displayed in
tiendas. As this fight for “stomach share” intensifies, we can expect to see an
even greater penetration of sodas and snack foods into the diets of the Yu-
catec Maya.
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DIET AND NUTRITION

As shifts in food systems unfold at the intersection of global and local econ-
omies, so also do local diets and nutrition. Using a food-frequency ques-
tionnaire (see Leatherman and Goodman, in press), we assessed food and
nutrient intakes in the coastal and inland communities. We also compared
nutrient profiles in households from Yalcoba that have steady employment
in the tourist economy with those of households that rely more on subsis-
tence production and irregular wage work to meet basic needs. This com-
parison sought to further register differential experiences in the local and
tourist economies and their impacts on diet and nutrition.

The leading food categories in the diets of the communities we studied
were tortillas, fats (oil and lard), sodas, snacks and sugar, beans, meat, and
rice or pasta. We found that people in the coastal communities and inland
residents with steady wage employment consume half the tortillas and over
twice the fruits, meat, dairy, and junk foods of those in the inland com-
munities without steady employment. Although sugar and junk foods ac-
counted for 16 percent of calories in the coastal communities and around
10 percent in the inland communities, these calculations are underestimates
because our dietary surveys recorded primarily foods eaten in the house-
hold, and most sodas and snacks are consumed away from home. Local sales
of soft drinks reflected an average per capita consumption of one soda per
day in inland communities and at least 50 percent more in the coastal com-
munities. School-aged children in Yalcoba reported average weekly intakes
of over seven soft drinks and ten snack foods (e.g., chips or cookies). Dur-
ing school breaks, it was typical for children to buy a soda and a snack,
amounting to about 350 calories, or a fifth of a child’s daily caloric require-
ment (Daltabuit 1988; McGarty 1995). The marketing of chips and sweets
in one-peso packages— something everyone can afford—encouraged the
choice of these foods.

We found that the diets in all the communities were fairly adequate for
macronutrients— carbohydrates, fats, and protein—but exhibited micro-
nutrient deficiencies that can affect both nutrition and growth. The coastal
and inland households with steady employment consumed more high-
quality animal protein and also exhibited a better micronutrient profile;
only the mineral zinc was deficient. In the inland community of Coba we
found deficiencies of zinc and vitamins B, (riboflavin), B, (cobalamin), and
A. In addition, poorer Yalcoba households without steady incomes, reliant
on irregular wage work and marginal milpa production, experienced defi-
ciencies in vitamins A and C as well as in the B vitamins and zinc.
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These potential micronutrient deficiencies gain importance in the con-
text of diets high in maize and junk foods. Plant-based diets, high in fiber
and phytates, are associated with increased requirements and low bioavail-
ability of a number of micronutrients such as zinc, iron, calcium, and vita-
min B,, (Allen, Backstrand, and Stanek 1992; Calloway et al. 1993). Thus,
when the remaining nonmaize calories come from sugar, soft drinks, and
snack foods, micronutrient status inexorably worsens.

In sum, food consumption patterns in these communities reflect an in-
creased level of fats, sugars, and other foods with “empty calories” (i.e., with
few nutrients) in the diet-——the sort of diet often associated with increases in
obesity and diabetes. When coupled with poor nutritional quality, such as
the micronutrient deficiencies we found, such a diet could contribute to the
pattern of stunted but heavy individuals found in studies of adult obesity in
the Yucatan (Bastarrachea-Sosa, Laviada-Molina, and Vargas-Ancona 2001;
Dickinson et al. 1993).

THE DOUBLE-EDGED SWORD OF MALNUTRITION

Our research bears out Dickinson’s description of a “double-edged sword”
in the Yucatan, whereby undernourished and stunted children grow up to be
obese adults (Dickinson et al. 1993: 315). Children in Yalcoba are growing
taller but are still stunted by Mexican and international standards of growth
(Leatherman and Goodman, in press). This may well reflect persistent mi-
cronutrient deficiencies, since caloric intakes appear to be adequate. An
analysis of adult weights collected from clinic records in Yalcoba in the 1990s
found that about 40 percent of the men were overweight and 10 percent
obese, and that 64 percent of the women were overweight and 20 percent
obese (Leatherman and Goodman, in press). While these rates of obesity are
not as high as in urban areas of the Yucatan, where obesity and diabetes have
reached epidemic proportions (Bastarrachea-Sosa, Laviada-Molina, and
Vargas-Ancona 2001), the trends are clearly moving in that direction.

The Yucatan, historically an area of peréistent hunger and malnutrition,
is now the site of an epidemic of overnutrition— of obesity and diabetes.
Diets with limited nutritional quality but high in calorie-dense foods, such
as sodas and snack foods, are associated with overweight individuals in ur-
ban locales (Bastarrachea-Sosa, Laviada-Molina, and Vargas-Ancona 2001),
and this appears increasingly to be the case in the communities we studied
as well. The Cola Wars and consumption of junk foods show no sign of
slowing, and the emerging pattern of childhood undernutrition and adult
overnutrition is a serious threat to well-being. These dietary changes are 2
product of the commoditization and commercialization of foods linked to
a growing tourist economy, and they are differentially experienced —for
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better and for worse—by communities, households, and individuals de-
pending upon their position within this economy.

To return to the larger themes of reductionism and complexities, our
point is that the changing biological realities and lived experiences in the
Yucatan are shaped by the intersection of global and local processes of
change, and that individuals experience and respond to these changes un-
equall){ and in different ways. Perspectives that homogenize global trans-
formations into monolithic entities such as “Westernization” or “modern-
ization”—and that essentialize how the Yucatecan population experiences
these transformations— cannot comprehend the contradictions that define
the culture, biology, and health of these and similar groups worldwide.

Contexts and Complexities

Biocultural anthropologists today face a set of tensions that are difficult to
resolve. To what extent do we follow the simplifying assumptions of a mech-
anistic and reductionist natural science and so earn our “science” creden-
tials (and funding)? Can we remain true to the founding principles of
holism and recognize the diversity and complexity inherent in social and
cultural systems? Do we ignore new ideas that are seemingly antithetical to
dominz-mt positions in the field, or do we take seriously theoretical develop-
ments in anthropology that might open up new lines of inquiry and new
avenues of dialogue? These tensions are not limited to biological and bio-
cultural anthropologists, but they are especially challenging for those com-
mitted to connecting biology and culture.

The evolutionary and ecological frameworks that have guided biological
anthropology over the past three decades provide an incomplete framevz\jrork
for inquiry into many of the factors shaping human biclogy now and in the
futur‘e. They may help us detail some of the consequences of global eco-
nomic change such as increased inequalities in wealth and health, environ-
mental degradation, impaired production, heightened food insecurity, and
the growing numbers of displaced peoples and communities ravaged by
new and resurgent diseases. But, they will not, in themselves, provide suffi-
cient and satisfying explanations of how such problems arise, why some
groups are more vulnerable than others, or how the consequences and re-
sponses to such conditions set the stage for future change. We will need to
expand our theories, the kinds of questions we ask, and the range of con-
texts we examine.

In Fhlg chapter, we have argued that reductionist approaches to the ex-
Qlanann of biology and behavior restrict possible research questions, over-
simplify measurement and analysis, and ignore the broader contex’ts and
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social dynamics of human-environment interaction. First, such approaches
break down environmental systems into constituent parts for analyses by
rarely put them back together so as to obtain a picture of the whole or 4
description of how the parts relate to the whole. Second, they tend tq
essentialize variables and processes as autonomous and “natural”—de.
historicized and alienated from their interactions with other components of
the system. Such naturalized processes are often seen as inevitable and as af.
fecting all members of a population in the same way. Rarely, do environ-
mental descriptions include extralocal (interregional, national, global) pro-
cesses that influence local-level environments or confront the complexities
of human-environment interactions. And even when we do attempt to ex-
plain biology in terms of social factors such as social inequalities, we fail to
ask what created these inequalities and why some people are more vulner-
able than others. Third, human-environment interaction is too often
viewed as a one-way process whereby autonomous external environments
stimulate adaptive responses. In this view, people are often treated as passive
agents who adjust and accommodate to environmental variations rather
than participate in constructing the environments in which they operate
(Leatherman 1996, 1998; Lewontin 1995).
Thus, we advocate for a different approach— one that investigates the
dialectics of human-environment interactions. Just as the environment
makes humans, so the environment is human made—made by direct phys-
ical manipulation and made relevant by the cultural meanings humans as-
sign it. Resources are not just “out there” but are made relevant as people
mobilize them within a framework of cultural meanings and as they become
sites of power struggles over who will or will not control them. Global-local
interactions need to be part of environmental analyses, and social dimen-
sions of biological variation need to be analyzed in terms of relations of
power, not taken as natural. Indeed, whatever the unit of analysis may be—
individuals, households, communities, populations, or others—this unitis
always embedded in webs of relationships, which are directly and indirectly
tied to both local and global systems and histories. If we cannot acknowl-
edge these broad connections and frame our questions and interpretations
within them, how can we hope that our analyses will have relevance in the
real world?

Notes

1. Lewontin, however, argues that the current idea that “the development of an individual -

is the unfolding of a genetic program immanent in the fertilized egg” (2001: 17) is not much
different from the eighteenth-century preformationist notions that viewed the organism’s de-
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velopment as the unfolding and enlarging of the miniature person (called a homunculus) con-
rained in the sperm. He states, “there is no essential difference, but only one of mechanical de-
tails, between the view that the organism is already formed in the fertilized egg, and the view
that the complete blueprint of the organism and all the information necessary to specify it is
contained there, a view that dominates modern studies of development” (2001: 6).

2. Here we refer to the consequences of economic and social development that affect
peoplg’s diet and activity level (i.e., overnutrition and underactivity). However, by “mal-
development” we can also refer to problems of physiological growth and development that re-
sult from these broader social changes. Recent proposals of a “thrifty phenotype hypothesis”
(in contrast to a “thrifty genotype”) suggest that the physiological development of a malnour-
ished fetus and infant increases the risk of obesity and non-insulin-dependent diabetes melli-
tus (NIDDM; type 2) later in life (Hales and Barker 1992).

3. We draw on research begun by Magali Daltabuit (1988) and continued by us in collab-
oration with Daltabuit, other colleagues, and students (Leatherman and Goodman, in press).
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