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past to deny equal rights and opportunities to women and
minorities.1 This concern is especially relevant for demo-
graphic research in which race/ethnicity remains a key vari-
able of interest. Particularly for social demographers, the ex-
planation of racial/ethnic disparities across a variety of de-
mographic outcomes is a primary research focus (Hummer,
Rogers, and Eberstein 1998). For these reasons, as demogra-
phy moves toward an increasingly interdisciplinary relation-
ship with the biological sciences, demographers must be
clear on the relationship between race and biology, which has
long been misunderstood (Brace 1982; Cooper 1984; Cooper
and David 1986; Hirschman, Alba, and Farley 2000; Will-
iams, Lavizzo-Mourey, and Warren 1994).

The tensions inherent in incorporating biological in-
sights into demographic research were expressed most re-
cently in the area of racial/ethnic disparities in infant health
outcomes. According to the preliminary 1999 vital statistics
estimates, African American infants are more than twice as
likely as non-Hispanic white infants to be born at low
weights (< 2,500 grams) and almost three times as likely to
be born at very low weights (< 1,500 grams) (Curtin and
Martin 2000). In turn, slightly more than two-thirds of the
racial/ethnic difference in neonatal mortality (which accounts
for two-thirds of the difference in black and white infants’
mortality rates) is explained by the elevated rate of black in-
fants with birth weights of less than 1,500 grams (Wise
1993). The strong association between birth weight and in-
fant mortality, and the racial/ethnic differences involved in
this association, have led to intense scrutiny of the causes
and consequences of racial differentials in birth weight.

Social demographers typically argue that these differ-
ences are due to structural inequalities and historical lega-
cies of discrimination, which have formed intractable dis-
parities across a wide array of health outcomes. They main-
tain that more causally distant factors, such as socioeconomic
status and discriminatory histories, affect ultimate health out-
comes through an array of proximate determinants such as
access to health care and behavioral characteristics (Hum-
mer et al. 1998). Income, education, marital status, and re-
ceipt of financial assistance are among the numerous socio-
economic factors that have been implicated in contributing
to the racial gap in birth weight (Cramer 1995).

In an article in the August 2000 issue of Demography titled

“Racial Differences in Birth Health Risk: A Quantitative Genetic

Approach,” van den Oord and Rowe attempted to study the genetic

and environmental factors contributing to the black/white gap in in-

fant birth weight. Their findings indicate that this difference may be

explained by shared environmental influences rather than by fetal

genes. Yet the authors insisted in their conclusions that a strong ge-

netic component still must play a role in determining the racial gap

in birth weight, if only through maternal effects. The incompatibility

between the authors’ findings and their conclusions is due largely to

a weakness in their conceptualization of the relationship between

race and biology. Their insistence that racial groups represent dis-

crete genetic entities, coupled with a failure to account for interac-

tions between biological and environmental processes, illustrates

the methodological and ethical problems that threaten future inter-

disciplinary research on racial/ethnic disparities in health.

emography is a multidisciplinary field whose course is
determined in part by which disciplines are emphasized
(Crimmins 1993). In the past decade a relatively new per-
spective in demographic research, which certainly will play
an increasingly important role in the future of demography,
involves contributions from the biological sciences. The pro-
gram at the 2000 annual meetings of the Population Associa-
tion of America, for example, included sessions titled “Bio-
logical Data to Complement Demographic Approach” and
“Biosocial Perspectives on Demographic Behavior.” In a
1997 paper published in Demography, James R. Carey dis-
cussed how “demographers can benefit from knowledge of
new developments in biology and biomedicine” and argued
that studies of biology of death, mortality, longevity, and life
are all informed by biological processes that demographers
cannot afford to ignore (Carey 1997:26).

This cross-pollination of disciplines has been fruitful in
that it has increased the depth of demographic research with
respect to processes such as aging, health, and mortality. Yet
it is also plagued by a conceptual imprecision regarding the
relationship between race and biology. In his 1999 presiden-
tial address to the Population Association of America, An-
drew Cherlin (1999) alluded to this potential problem: he
noted social scientists’ reluctance to incorporate biological
research, specifically genetics, into their work, and cited po-
litical concerns involving the use of genetic arguments in the
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1. J. Richard Udry made a similar statement in his 1994 PAA presiden-
tial address, in which he argued that one reason why social scientists have
been reluctant to consider a biological gender theory is that it is considered
“politically incorrect; some call it ‘sexist’ and ‘ideological’” (Udry
1994:563).
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Yet despite the substantial portion of the gap in infant
birth weight that is explained by sociodemographic factors,
large racial differences remain unexplained. The failure of
statistical models to account for these differences have led
many researchers to question the quality of existing measure-
ments, controls, and data (Kaufman, Cooper, and McGee
1997; LaVeist 1996; McDermott 1998). These critics cite a
failure to adequately measure other dimensions of economic
status, such as duration of poverty and assets of wealth, as
well as a reluctance to consider the importance of race and
racism apart from economic status (Williams 1997; Williams
and Collins 1995). In addition, we lack data on contextual
effects and have insufficient information on specific behav-
ioral and biological pathways through which socio-
demographic differences are realized. As a result we are lim-
ited in our ability to explain many of these racial/ethnic dif-
ferentials (Collins and David 1997; LeClere et al. 1997).

In an alternative explanation for statistical models’ fail-
ure to explain racial/ethnic differences in birth weight, some
researchers claim that genetic factors are responsible: that is,
genetic differences between racial groups result in differen-
tial distributions of infant birth weight (e.g., Wilcox and
Russell 1989). This latter argument was articulated most re-
cently in the August 2000 issue of Demography, in a paper
titled “Racial Differences in Birth Health Risk: A Quantita-
tive Genetic Approach” (van den Oord and Rowe 2000).
There the authors attempt to study the genetic and environ-
mental factors contributing to the black/white gap in birth
weight. Citing the failure of previous analyses to explain this
differential, they directed their attention toward genetic ex-
planations. They argued that it is reasonable to expect that
genetic differences may partially explain the gap because ra-
cial groups are “both genetic and social categories” (p. 286).
The authors argued that races constitute genetic entities be-
cause “generations of ‘reproductive isolation’ have led to dif-
ferences in gene frequency across racial groups” and be-
cause, “[d]uring prehistoric times, the physical barrier of the
Sahara Desert reduced gene flow between Europeans and
sub-Saharan Africans” (van den Oord and Rowe 2000:286).2

In past literature, this conceptualization of race was la-
beled “a biological concept of race” in that racial taxonomies
are viewed as meaningful classifications of genetic differ-
ences between human population groups (Cooper 1984; Wil-
liams 1997; Williams et al. 1994; Witzig 1996). With respect
to health outcomes, it follows that as races have evolved sepa-
rately, they have come to possess different gene pools with
different gene frequencies, which in turn result in differential
health outcomes across racial groups (Templeton 1999).

The authors used this conceptualization of race and ge-
netics as the cornerstone of their analysis, even though it runs
afoul of the available scientific evidence showing that racial
categories cannot appropriately capture biological distinc-
tiveness because human biological variation is not racially

patterned.3 Because racial groups do not meet any scientific
criteria (Brace et al. 1993), the biological nature of a widely
distributed population cannot be understood sufficiently if
racial categories are used as the starting point. For this rea-
son anthropologists, in whose discipline the concept of race
most naturally belongs, have argued that races do not exist
(Brace 1964, 1982, 1996; Livingstone 1964; Montagu 1942,
1964). This means, at the very best, that in health research,
the use of racial categories as genetic markers is equivalent
to basing fine-grained statistical analyses on an imprecise,
constantly changing, contextually loaded categorization
(Goodman 1997; Marks 1994, 1995). At worst, the use of
racial groups as rough proxies for biological variation im-
pinges on empirical design, restricts exploration of additional
causal factors, and reinforces the arguments of a small num-
ber of researchers who argue that genetic racial differences
actually connote hierarchical differences between racial
groups. The article by van den Oord and Rowe illustrates all
three of these attendant dangers.

Using data from the National Longitudinal Survey of
Youth (NLSY), the authors examine six separate survey
years in which they divide the children into groups of full
and half-siblings. Then they decompose the variation in their
outcome variable, “birth health risk,” into three theoretical
components of variation: heredity, shared environment, and
nonshared environmental influences.4 The shared environ-
ment component involves the influences that are identical for
siblings and are estimated from the resemblance of siblings’
birth health risks. The nonshared environmental influences
refer to environmental effects that are uncorrelated across
pairs of biological relatives and are estimated according to
siblings’ dissimilarity in a trait. Heredity or genetic similar-
ity is estimated by comparing biological half-siblings with
biological full siblings according to whether correlations in
birth health risk occupy the same rank order as the biologi-
cal relatedness of the pairs.

Relevant to the present discussion is that the authors
constrained their causal model so that “the genetic and envi-
ronmental factors do not correlate or interact” (p. 287). This
assumption contradicts the fact that traits are influenced by
many factors, typically several or many genes acting together
with environmental factors (Hartl and Clark 1997:41). In this
sense, most polygenic traits are considered multifactorial:
that is, they are influenced by several genes acting in con-
junction with environmental effects. For example, as
Cartmill (1999) noted, “[E]verything in principle is 100%
limited by both heredity and environment…with the environ-
ment determining to the extent to which a given trait is in-
fluenced by genetic factors” (p. 657).

2. Reproductive continuity and gene flow across the Sahara have been
sufficient to ensure that differences were never a product of isolation by
distance or genetic drift, as the authors implied.

3. In an alternative conceptualization set forth in the anthropology lit-
erature, human biological variation is captured with a cline and cluster ap-
proach: clines represent geographic gradients of particular biological traits,
and clusters involve those trivial biological traits that are not connected to
any particular selective force but instead are perpetuated by heredity. This
approach and its application in anthropology have been discussed exten-
sively elsewhere (see Brace 1964, 1996; Brace and Hunt 1990).

4. The authors used three variables to measure birth health risk: birth
weight, length of gestation, and birth length.
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ignored other well-known and widely disseminated research
examining how physiological pathways for growth are influ-
enced by environmental and social factors, and in turn affect
the uterine environment across pregnancies.

In human biology research, extensive literature examines
the ways in which physiologic pathways for growth are
changed in direct response to environmental and social influ-
ences, such as access to health care, better nutrition, educa-
tion, and positive health practices (Bogin 1995; Pritchard
1995). These indices vary systematically by racial/ethnic
group and are much more likely to contribute to between-
group differences in birth weight through interpregnancy
physiologic influences on the uterine environment. In a re-
view of research on racial/ethnic differences in diabetes
prevalence, McDermott (1998) observed that the overriding
concern with racial genetic effects has come at the cost of
further investigation into more mutable causes of diabetes,
such as inherited (or metabolically adapted) and therefore
changeable susceptibility. Indeed, the importance of evaluat-
ing these more mutable causes of racial/ethnic disparities in
health, as opposed to racial genetic effects, is underscored by
Lasker, who stated,

[T]oday there is resurgent nationalism based on racism
(the false notion that all of what one can do is predomi-
nantly imbedded in genes derived from a circumscribed
biological race). Therefore a full understanding of the role
and extent of biological plasticity by which the messages
of DNA are modified in the anatomy and behavior of
people deserves wide dissemination. (Lasker 1995:113)

An even more egregious set of ethical violations comple-
ments the methodological errors committed when racial
groups are conceptualized as discrete genetic entities.
Goodman (1997) argued that researchers fall into a number
of groups with regard to understanding race and biology. The
most malignant are the “true believers,” who subscribe to the
typological distinctions that imply hierarchical rankings of
worth across different races. Although this group remains
small, the members’ work is often widely publicized and well
known (e.g., Herrnstein and Murray 1994; Rushton 1991). At
the opposite extreme are those who believe that biologically
distinct races do not exist and that “race-as-bad-biology has
nothing to do with race-as-lived-experience” (Goodman
1997:22).

Between these two extremes falls a third group, by far
the largest. Goodman called this the “confused category,” in
which racial biology is perceived as an issue of political cor-
rectness, and in which race continues to be applied in a
quasi-genetic manner. As Hoffman (1994) observed, “[I]n
certain respects scientists are as confused as the rest of us
about how race matters” (p. 4). Goodman concluded that the
“soft” use of racial categories is omnipresent and that its con-
tinued use in health research only reinforces the “hard”
conceptualization of race as advocated by a small group of
researchers. In a discussion of the controversial book The

Bell Curve, in which Herrnstein and Murray (1994) argued
that racial differences in intelligence exist, Muntaner, Nieto,
and O’Campo (1996) asserted that a parallel exists between

Health outcomes are created by various physiologic pro-
cesses that are preceded by an elaborate schema involving
interactions between biological and social factors. One must
be capable of integrating the complex of interactions that
may intervene between gene products and their ultimate phe-
notypic expression (Roberts 1995; Stern and González
2000).5 The failure of van den Oord and Rowe to allow for
these interactions, coupled with their insistence that racial
groups constitute appropriate categories with which to un-
derstand human biological variation, culminates in their
analysis of the findings.

To evaluate the relative importance of the various com-
ponents in explaining the racial gap in “birth health risk,” the
authors specified an independent pathway model. For each
variable in the model, they computed the total genetic and
environmental contribution to the racial differences in means
by multiplying in each group, for each given component, the
path coefficient and the deviation from the overall mean. The
authors then compared the contributions to the mean differ-
ence in order to determine which components most fully ex-
plain the racial differential in birth weight. The main finding
from the model is that although shared environmental influ-
ences may account for this difference, fetal genes do not ap-
pear to contribute to racial differences in birth weight.

Yet despite their finding, or lack thereof, regarding a ge-
netic contribution to the racial gap in birth weight, the au-
thors insisted that a strong genetic component must play a
role. When their analysis failed to provide the genetic con-
tribution in the form of fetal genes, they cast around for an
alternative genetic explanation and settled on maternal ge-
netic effects, which are not measured explicitly in their
analyses. Because shared environmental effects must be
stable across pregnancies, the authors argued that maternal
genetic effects are the source of this shared influence, rea-
soning that these effects are unlikely to change substantially
between births. Again, they stated that these maternal genetic
effects can reasonably be expected to differ systematically
across racial groups; they did so by invoking their assump-
tion that racial groups are reliable categories with which to
capture human genetic variation.

Williams and Collins (1995) maintained that fundamen-
tal assumptions about what race is will shape the research
questions on racial disparities in health and will influence
the interpretation of findings. In the analysis by van den
Oord and Rowe, the underlying assumption is that, “in addi-
tion to the obvious environmental differences, there are de-
monstrable genetic differences consisting of variations in
gene frequencies across racial groups” (p. 297). Furthermore,
the genetic component in their model is immutable in that
the environmental and the genetic contributions to determin-
ing infant birth weight are not permitted to interact. These
assumptions are the most obvious explanation for why their
conclusions so blatantly contradict their own findings. It is
also likely that these assumptions explain why the authors

5. For an excellent diagram and summation of the multifaceted role of
race in determining health outcomes, see Williams (1997).
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coupled with increased scrutiny of the measurements, con-
trols, and data currently available, will allow demographers
to push past anachronistic conceptualizations of race in
their attempt to explain the persistent racial gap in birth
weight.

The trend toward an increasing collaboration between
biological and demographic researchers has belatedly exposed
demographers to complications that other disciplines have
grappled with for a long time. Yet the recency of our exposure
to these problems is also advantageous in that it gives demog-
raphers the opportunity to avoid making those mistakes that
are so deeply entrenched in the research of other disciplines.
Writing with regard to epidemiological research, Bhopal
(1999) warned that those in the twenty-first century may view
much of the present-day research on race no more favorably
than we view the work of race scientists of the nineteenth
century. As demographers we are in a position to take advan-
tage of the cross-disciplinary nature of our field and to wel-
come a new era of research—one that is not based on an out-
dated conceptualization of race but instead acknowledges the
social, environmental, and biological complexity underlying
the existence and persistence of racial/ethnic disparities.

REFERENCES

Bhopal, R. 1999. “Comment.” American Journal of Public Health

89:784–85.

Bogin, B. 1995. “Plasticity and the Growth of Mayan Refugee Chil-

dren Living in the United States.” Pp. 46–74 in Human Vari-

ability and Plasticity, edited by C.G.N. Mascie-Taylor and B.

Bogin. Cambridge, UK: Cambridge University Press.

Brace, C.L. 1964. “A Nonracial Approach Towards Understanding

of Human Diversity.” Pp. 103–52 in The Concept of Race, ed-

ited by A. Montagu. New York: Free Press.

———. 1982. “The Roots of the Race Concept in American Physi-

cal Anthropology.” Pp. 11–29 in A History of American Physi-

cal Anthropology, 1930–1980, edited by F. Spencer. New York:

Academic Press.

———. 1996. “A Four-Letter Word Called ‘Race.’” Pp. 106–41 in

Race and Other Misadventures: Essays in Honor of Ashley

Montagu in His Ninetieth Year, edited by L.T. Reynolds and L.

Lieberman. Dix Hills, NJ: General Hall.

Brace, C.L. and K.D. Hunt. 1990. “A Nonracial Craniofacial Per-

spective on Human Variation: A(ustralia) to Z(uni).” American

Journal of Physical Anthropology 82:341–60.

Brace, C.L., D.P. Tracer, L.A. Yaroch, J. Robb, K. Brandt, and A.R.

Nelson. 1993. “Clines and Clusters Versus ‘Race’: A Test in

Ancient Egypt and the Case of a Death on the Nile.” Yearbook

of Physical Anthropology 36:1–31.

Carey, J.R. 1997. “What Demographers Can Learn From Fruit Fly

Actuarial Models and Biology.” Demography 34:17–30.

Cartmill, M. 1999. “The Status of the Race Concept in Physical

Anthropology.” American Anthropologist 100:651–60.

Cherlin, A. 1999. “Going to Extremes: Family Structure, Children’s

Well-Being, and Social Science.” Demography 36:421–28.

Collins, J.W. and R.J. David. 1997. “Urban Violence and African-

American Pregnancy Outcome: An Ecologic Study.” Ethnicity

and Disease 7:184–90.

those authors’ epistemological stance and mainstream health
research. They stated that the main conclusion in The Bell

Curve is that the variable “race” has a fundamentally bio-
logical interpretation, and that research in public health has
done nothing to reject this understanding but rather every-
thing to support it (p. 531).

The point here is not that a biological conceptualization
of race should be avoided for fear of supporting a racist
agenda. Rather, such a conceptualization should not be used
in health research because human biological variation is not
racially patterned. The use of racial categories as a starting
point for understanding genetic variation represents shoddy
and imprecise research, leading to the misspecification of
models and the misinterpretation of findings. In addition to
these methodological flaws, researchers should be aware that
the tacit support of a biological conceptualization of race sets
a dangerous precedent. It gives credence to the discredited
findings of disreputable researchers: those who argue explic-
itly that there are many measurable genetic differences be-
tween racial groups, and implicitly that these racial differ-
ences connote hierarchical differences in worth.

In their conclusion, van den Oord and Rowe asserted that
“to produce a comprehensive picture, the possible role of ge-
netic factors should be evaluated empirically, or at least con-
sidered” (p. 297). I argue, however, that before demographers
attempt to account empirically for the role of genetic factors
in contributing to racial/ethnic disparities in health outcomes,
they should be conceptually clear on the relationship between
race and biology. This includes the understanding that race
is not a valid biological category but a second-rate, contex-
tually loaded proxy for an infinitely complex pattern of hu-
man biological variation.6

In conducting analyses based on the assumption that
races connote discrete biological entities, perhaps the most
troublesome consequence is a lack of attention to the ways
in which biological processes and social categories in fact
interact to produce differential health outcomes. With refer-
ence to the relationship between racial categories and health
status, Hayward et al. (2000) observed that “(b)iology’s ma-
jor role is to define the array of possible physiologic re-
sponses to the social, economic, and environmental
conditions...these conditions influence the expression of ge-
netic susceptibility although the specific relationships are not
well documented” (p. 913).

In regard to racial disparities in birth weight, future re-
search need not avoid contributions from the biological sci-
ences. Yet these contributions must not be forced to fit an
outdated conceptual framework that posits discrete genetic
differences between racial groups. Instead, more attention
should be given to deciphering the biological pathways
through which sociodemographic differences are realized. A
growing appreciation for gene-environment interactions,

6. In a paper that appeared in the same issue of Demography as van
den Oord and Rowe’s article, Hirschman et al. (2000) favored recognizing
“the artificial nature of the concept of race and the increasing patchiness of
the schema of measurement” (p. 390).



REPLY TO VAN DEN OORD AND ROWE 567

Cooper, R. 1984. “A Note on the Biological Concept of Race and

Its Application in Epidemiologic Research.” American Heart

Journal 108:715–23.

Cooper, R. and R. David. 1986. “The Biological Concept of Race

and Its Application to Public Health and Epidemiology.” Jour-

nal of Health Politics, Policy and Law 11(1):97–115.

Cramer, J.C. 1995. “Racial and Ethnic Differences in Birth Weight:

The Role of Income and Financial Assistance.” Demography

32:231–47.

Crimmins, E.M. 1993. “Demography: The Past 30 Years, the

Present, and the Future.” Demography 30:579–91.

Curtin, S.C. and J.A. Martin. 2000. Births: Preliminary Data for

1999. National Vital Statistics Reports 48(14). Hyattsville, MD:

National Center for Health Statistics.

Goodman, A.H. 1997. “Bred in the Bone.” The Sciences March/

April:20–25.

Hartl, D.L. and A.G. Clark. 1997. Principles of Population Genet-

ics. 3rd ed. Sunderland, MA: Sinauer Associates.

Hayward, M.D., E.M. Crimmins, T.P. Miles, and Y. Yang. 2000.

“The Significance of Socioeconomic Status in Explaining the

Racial Gap in Chronic Health Conditions.” American Sociologi-

cal Review 65:910–30.

Herrnstein, R.J. and C. Murray. 1994. The Bell Curve: Intelligence

and Class Structure in American Life. New York: Free Press.

Hirschman, C., R. Alba, and R. Farley. 2000. “The Meaning and

Measurement of Race in the U.S. Census: Glimpses Into the

Future.” Demography 37:381–93.

Hoffman, P. 1994. “The Science of Race.” Discover, November, p. 4.

Hummer, R.A., R.G. Rogers, and I.W. Eberstein. 1998.

“Sociodemographic Differentials in Adult Mortality: A Review

of Analytic Approaches.” Population and Development Review

24:553–78.

Kaufman, J.S., R.S. Cooper, and D.L. McGee. 1997. “Socioeco-

nomic Status and Health in Blacks and Whites: The Problem of

Residual Confounding and the Resiliency of Race.” Epidemiol-

ogy 8(6):621–28.

Lasker, G.W. 1995. “The Study of Migrants as a Strategy for Un-

derstanding Human Biological Plasticity.” Pp. 110–14 in Hu-

man Variability and Plasticity, edited by C.G.N. Mascie-Taylor

and B. Bogin. Cambridge, UK: Cambridge University Press.

LaVeist, T.A. 1996. “Why We Should Continue to Study Race...but

Do a Better Job: An Essay on Race, Racism and Health.”

Ethnicity and Disease 6:21–29.

LeClere, F.B., R.G. Rogers, and K.D. Peters. 1997. “Ethnicity and

Mortality in the United States: Individual and Community Cor-

relates.” Social Forces 76:169–97.

Livingstone, F.B. 1964. “On the Nonexistence of Human Races.”

Pp. 46–60 in The Concept of Race, edited by A. Montagu. New

York: Free Press.

Marks, J. 1994. “Racial Categories and Cultural Constructs Mas-

querading as Biology.” Natural History, December, pp. 32–35.

———. 1995. Human Biodiversity: Genes, Race, and History. New

York: Aldine.

McDermott, R. 1998. “Ethnics, Epidemiology and the Thrifty

Gene: Biological Determinism as a Health Hazard.” Social Sci-

ence and Medicine 47:1189–95.

Montagu, A. 1942. Man’s Most Dangerous Myth: The Fallacy of

Race. New York: Harper.

———. 1964. “The Concept of Race.” Pp. 12–28 in The Concept

of Race, edited by A. Montagu. New York: Free Press.

Muntaner, C., F.J. Nieto, and P. O’Campo. 1996. “The Bell Curve:

On Race, Social Class and Epidemiologic Research.” American

Journal of Epidemiology 114:531–36.

Pritchard, D.J. 1995. “Plasticity in Early Development.” Pp. 18–45

in Human Variability and Plasticity, edited by C.G.N. Mascie-

Taylor and B. Bogin. Cambridge, UK: Cambridge University

Press.

Roberts, D.F. 1995. “The Pervasiveness of Plasticity.” Pp. 1–17 in

Human Variability and Plasticity, edited by C.G.N. Mascie-Tay-

lor and B. Bogin. Cambridge, UK: Cambridge University Press.

Rushton, J.P. 1991. “Mongoloid-Caucasoid Differences in Brain

Size From Military Samples.” Intelligence 15:351–59.

Stern, M.P. and C.V. González. 2000. “Are There Differences in

the Incidence and Prevalence of Diabetes Between Mexican

Americans and Mexicans Living in Mexico?” Presented at the

Seventeenth International Diabetes Federation Congress,

Mexico City.

Templeton, A.R. 1999. “Human Races: A Genetic and Evolution-

ary Perspective.” American Anthropologist 100:632–50.

Udry, J.R. 1994. “The Nature of Gender.” Demography 31:561–73.

van den Oord, E.J.C.G. and D. Rowe. 2000. “Racial Differences in

Birth Health Risk: A Quantitative Genetic Approach.” Demog-

raphy 37:285–98.

Wilcox, A.J. and I.T. Russell. 1989. “Birthweight and Perinatal

Mortality: III. Towards a New Method of Analysis.” Interna-

tional Journal of Epidemiology 15:188–96.

Williams, D.R. 1997. “Race and Health: Basic Questions, Emerg-

ing Directions.” Annuals of Epidemiology 7:322–33.

Williams, D.R. and C. Collins. 1995. “U.S. Socioeconomic and

Racial Differences in Health: Patterns and Explanations.” An-

nual Review of Sociology 21:349–86.

Williams, D.R., R. Lavizzo-Mourey, and R.C. Warren. 1994. “The

Concept of Race and Health Status in America.” Public Health

Reports 109:26–41.

Wise, P.H. 1993. “Confronting Racial Disparities in Infant Mortal-

ity: Reconciling Science and Politics.” American Journal of

Preventative Medicine (supp.) 9(6):7–16.

Witzig, R. 1996. “The Medicalization of Race: Scientific Legiti-

mization of a Flawed Social Construct.” Annals of Internal

Medicine 125:675–79.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


