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Under the Skin: Using Theories From Biology and the Social Sciences to
Explore the Mechanisms Behind the Black—White Health Gap

| Tiffany L. Green, PhD, William A. Darity Jr, PhD

Equity and social well-
being considerations make
Black-White health dispar-
ities an area of important
concern. Although previous
research suggests that dis-
crimination- and poverty-re-
lated stressors play a role in
African American health out-
comes, the mechanisms are
unclear. Allostatic load is a
conceptthatcan be employed
to demonstrate how environ-
mental stressors, including
psychosocial ones, may lead
to a cumulative physiological
toll on the body.

We discuss both the use-
fulness of this framework
forunderstanding how dis-
crimination can lead to
worse health among African
Americans, and the chal-
lenges for conceptualizing
biological risk with existing
data and methods. We also
contrast allostatic load with
theories of historical trauma
such as posttraumatic slav-
ery syndrome. Finally, we
offer our suggestions for
future interdisciplinary re-
search on health dispar-
ities. (Am J Public Health.
2010;100:S36-S40. doi:10.
2105/AJPH.2009.171140)

THE BLACK-WHITE HEALTH
gap is a long-standing problem of
great concern to researchers and
policymakers. Evidence from the
social sciences and public health
has suggested that discrimination-
and poverty-related stressors can
affect health outcomes among Af-
rican Americans and other socially
dispossessed groups.* However,
the discrimination-based literature
has not elucidated the precise
mechanisms by which these
stressors lead to worse health
outcomes. To overcome these
shortcomings, a field of research
has emerged that integrates per-
spectives from the social and bi-
ological sciences.

Allostatic load is a concept that
can be used to demonstrate how
environmental stressors, including
psychosocial stressors, can lead to
a cumulative physiological toll on
the body.® We discuss the useful-
ness of this framework for under-
standing how discrimination can
lead to worse health in African
Americans, and we discuss the
challenges for conceptualizing bi-
ological risk with existing data and
methods.

We also contrast the allostatic
load framework with theories of
historical trauma. These theories,
such as posttraumatic slavery
syndrome, purport to explain
worse health and life outcomes
among African Americans
through the lens of cultural short-
comings caused by past injustices.
Finally, we offer our suggestions
for future research endeavors that
incorporate perspectives from
both the biological and social
sciences.
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PSYCHOSOCIAL
STRESSORS AND HEALTH

Much of the current science
focuses on how contemporary
psychosocial stressors from pov-
erty and discrimination can pre-
dispose individuals to suffer
poorer health. Research on non-
human primate models has pro-
vided intriguing evidence of a
strong relationship between social
hierarchy and health outcomes.
For example, 1 study of female
cynomolgus monkeys found that
low social status was associated
with ovarian dysfunction and ex-
acerbated coronary atherosclero-
sis or heart disease. Socially dom-
inant males did in fact develop
heart disease, but they did so only
under socially stressful condi-
tions.* Although these relation-
ships are complex, and certainly
do not hold over all primates (or
even “cultures” within the same
species), there seems to be consis-
tent evidence that when subordi-
nate ranking is associated with
harassment and a lack of social
support, poor health tends to
result.”

We find further evidence of the
link between socioeconomic status
(human rank) and health in
humans. The famous Whitehall
Studies demonstrated a clear so-
cioeconomic status gradient in the
British civil service for deaths from
coronary heart disease.® Poor so-
cioeconomic conditions in child-
hood contributed substantially to-
ward explaining health disparities
in nuns who shared otherwise
similar environments for many
years.” Racial discrimination and

unfair treatment also have been
linked to cardiovascular reactivity
in African Americans and have
been labeled chronic stressors
that may affect cardiovascular
health negatively.® Discrimination
compounded by poverty also has
been shown to be associated with
worse health outcomes. Chronic
discrimination from multiple
sources also has been indicated as
a risk factor for early coronary
calcification® and for higher pre-
term birth rates among Black
women. '

Still, there are serious chal-
lenges in quantifying the role of
discrimination-related stress in the
social sciences, including recall
bias (particularly over longer pe-
riods of time), underestimation of
the degree of unfair treatment,
and construct validity."™'* In short,
there is a fundamental difference
between an individual’s percep-
tion of discrimination and the po-
tential physiological impact of un-
fair treatment."® Although there is
ample research on the former,
there is little on the latter.

ALLOSTATIC LOAD

The concept of allostatic load
attempts to bridge the gaps be-
tween the physiological, biological,
and social sciences. Both allostatic
load and related concepts such
as inflammation and metabolic
syndrome facilitate the explora-
tion of mechanisms whereby dif-
ferent environmental challenges
and stressors, broadly defined,
may get “under the skin.” Allo-
static load is a way to capture
the cumulative wear and tear

American Journal of Public Health | Supplement 1, 2010, Vol 100, No. S1



on the body that results from re-
peated exposures to stressful ex-
periences, whether physical or
psychosocial. "

For example, fluctuations in
blood pressure aid us in sleeping,
waking, and other physical activi-
ties in the short term. However,
repeated surges of blood pressure
(e.g,, potentially from racial dis-
crimination) can lead to physical
damage to blood vessels and,
ultimately, atherosclerosis.'* The
original allostatic load index was
developed with data from the
MacArthur Study of Successful
Aging'® and consisted of 10
biological parameters that are
markers of physiological activity
across the various bodily systems
(cardiovascular system, metabolic
system, hypothalamic—pituitary—
adrenal axis, and sympathetic
nervous system). It contained
the following 10 physiological
markers: systolic blood pressure,
diastolic blood pressure, waist-to-
hip ratio, ratio of total to high-
density lipoprotein cholesterol,
high-density lipoprotein choles-
terol, glycosylated hemoglobin,
cortisol, norepinephrine, epineph-
rine, and dehydroepiandrosterone
sulfate. (See Crimmins and
Seeman® for a more extensive
explanation of the development
of the original allostatic load in-
dex.) The index was a summary
measure, consisting of a count of
the number of biological risk fac-
tors for which each individual
scored in the upper quartile of the
sample distribution. This index
has been shown be strongly cor-
related with mortality risk as well
as a decline in physical and cog-
nitive functioning among the
elderly.®

Although allostatic load is often
used in aging research, it can be
used to compare differences be-
tween groups on the basis of social
hierarchies involving class and
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race. One study of children aged
as young as 6 years found that
children with low socioeconomic
status presented significantly
higher levels of cortisol compared
with their higher socioeconomic
status counterparts.'® Blacks had
higher allostatic load scores (sig-
naling early health deterioration)
compared with Whites, even after
control for impoverished condi-
tions.!” This race effect appears
to have a gendered component
as well. Chyu and Upchurch
reported results from their study
showing that the Black women
in their sample had higher allo-
static load scores compared with
White women.'® Black women
also gained the least benefit from
education in lowering allostatic
load scores.'®

Researchers also have found
links between race, neighbor-
hoods, and cumulative biological
risk profiles. Merkin et al., using
a national sample of US adults,
found that neighborhood socio-
economic status bears an inverse
relationship with allostatic load.
These results were strongest and
most consistently significant in the
African American subsample.'
Although these differential find-
ings by race are intriguing, it is
important to note that other re-
searchers have found that any
experience of unfair treatment is
associated with worse outcomes.
For example, in a recent study that
used an all-White subset of Midlife
in the United States (MIDUS)
data, respondents demonstrated
that greater lifetime exposure to
major discrimination and chronic
exposure to daily discrimination
predicted higher levels of e-selectin
(a marker of inflammation) in men
but not in women.?°

There are many challenges re-
lated to the conceptualization of
allostatic load in research. First,
there are issues of measurement.

Supplement 1, 2010, Vol 100, No. S1 | American Journal of Public Health

Many empirical tests, particularly
those subsequent to the original
MacArthur study,'® have been
limited by available survey data
typically not designed to answer
questions about the role of allo-
static load in disease outcomes.
Furthermore, many of these stud-
ies are based on cross-sectional
data, making it difficult to reach
any conclusions about the role

of allostatic load in dynamic
health processes.”" Also, it

is unclear whether the measures
used, such as high blood pressure,
succeed in capturing the underly-
ing biological processes, or are
outcomes associated with physio-
logical breakdown.? Finally, al-
though the simple count allostatic
load index has been shown to
predict health outcomes,® aggre-
gation across multiple measures
of system dysregulation (e.g., car-
diovascular and metabolic) still
may cause researchers to overlook
whether 1 or 2 systems are the
most important drivers of

disease outcomes and potentially
important interactive effects.

POSTTRAUMATIC
SLAVERY SYNDROME

In contrast to contemporary
demographic and biological re-
search, an emerging strand of lit-
erature calls for increased atten-
tion to be paid to the effects of
historical group trauma on health
outcomes in traditionally margin-
alized groups.?? In the case of
African Americans, the most well-
known variant is called posttrau-
matic slavery syndrome?* or
posttraumatic slavery disorder
hypothesis.>* The proponents of
posttraumatic slavery syndrome
and its variants posit that the
experience of the Middle Passage
and American slavery produced
a collective trauma that has been
transmitted across generations.

Collective dysfunction conse-
quent upon the race-related
traumatic events also is thought
to explain the propensity of
African Americans to engage in
self-defeating behaviors that
contribute to adverse health
outcomes.

However, there are major diffi-
culties with applying this approach
to African American health defi-
cits. The approach does not clarify
how daily indignities and discrim-
ination®? affect psychological
well-being above and beyond
the memory of slavery. It is diffi-
cult to sort between the effects
of an immediate, unexpected
trauma (e.g., an assault) and expe-
riences of slavery and discrimina-
tion that have lasted for many
generations.?® Moreover, how
does one determine, at least in
a quantitative sense, the most
relevant tragic historical event or
events; was it the Middle Passage,
slavery itself, or the White
terror campaign in the post-Re-
construction era conducted by
groups such as the Ku Klux Klan
and the Red Shirts, or contempo-
rary daily traumas associated with
the deaths like that of unarmed
Guinean immigrant Amadou
Diallo?*”

Second, groups that have been
subjected to collective trauma
are not all relatively low-perform-
ing with respect to health or
other indicators. European Jews
after the Holocaust and Japanese
Americans after mass incarcera-
tion during World War II indicate
that a shared history of group-
based trauma does not inevitably
lead to poor group outcomes
on social and economic achieve-
ment indicators. Indeed, one
can readily explain poor outcomes
for a number of racial/ethnic
groups by pointing to contempo-
rary discriminatory barriers and
inequalities without appealing to
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a syndrome driven by a past in-
justice.

Inevitably, postttraumatic slav-
ery syndrome and other historical
trauma theories, however well-
intentioned, make problematic as-
sumptions about marginalized
groups.® Alleged dysfunctional
traits might include oppositional
attitudes toward education (e.g.,
Fordham and Ogbu’s “acting
White” hypothesis>®) and higher
rates of consumerism.”> However
often these traits are refuted in
systematic research,2%! these ideas
have become common wisdom
echoed by influential public fig-
ures.>* A more useful approach
would be to examine the actual
biological pathways that explain
why less-educated individuals have
worse health and how grossly un-
even intergenerational transfers of
wealth may be far more salient in
affecting a group’s profile of well-
being than the alleged transmission
of psychological trauma across sev-
eral generations.*"33

Finally, a major flaw of histori-
cal theories is their lack of pre-
dictive power and the near im-
possibility of deriving independent
parameter estimates of the pure
“trauma” effect. To understand
the causal effect of slavery on
health, the researcher must at least
establish a quasi-experimental
framework that demonstrates dif-
ferences in health and behavior
pre- and posttrauma.>* For Afri-
can Americans, there is no clear
period that marks the termination
of trauma when we consider what
we know about the continued
influence of racism on socioeco-
nomic outcomes in the United
States. Thus, any remembrance of
historical trauma necessarily will
be correlated with current experi-
ences of discrimination and eco-
nomic hardship—both factors that
are associated with inferior health
outcomes.
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FUTURE RESEARCH

We briefly offer some sugges-
tions for future interdisciplinary
research in population health that
integrates biological and social
determinants. First, we urge a con-
tinued emphasis on the collection
of comprehensive longitudinal
data. This will enable researchers
to study individuals and social
groups over the life course, as well
as pinpoint critical periods where
health disparities begin to emerge
or worsen. Most notably, increas-
ing evidence suggests that adult
diseases can be traced back to
developmental and biological dis-
ruptions during the prenatal and
early childhood periods.>®

In addition, it is vital to collect
data on biological markers over
time to be able to understand the
connections between racism, other
forms of stress, and health. Al-
though cross-sectional studies can
be useful starting points, they can
be misleading in the context of
interpreting biomarker data. For
example, hormones such as corti-
sol have natural cycles that fluc-
tuate over the course of the day
and vary from weekdays to
weekends."**® Thus, in order for
studies to yield meaningful find-
ings, researchers must collect both
baseline (resting) measures and
measures over time to evaluate
whether any significant differ-
ences between groups are present.
Using these improved data, inves-
tigators will be able to develop and
test more precise measures of
allostatic load at the population
level. One promising example of
a long-term, longitudinal study
that incorporates these elements is
the upcoming National Children’s
Study.>”

Last, we emphasize the poten-
tial for allostatic load research to
continue to move the field of

S38 | Commentaries | Peer Reviewed | Green and Darity

population health away from
race as a fundamental determinant
of health. Geneticists repeatedly
have shown that there is not
enough genetic variation among
human groups to constitute bio-
logically valid subspecies or
“races.”>®% Tt is also spurious

to assume that phenotypical traits
correspond to “race” differences
in propensity for diseases.* In
spite of this, many researchers in
biomedicine and the social sci-
ences, clinicians, and others con-
tinue to treat race as an immutable
scientific category. For example,
Graves and Rose discussed the
position of physicians Alastair
Wood and Sally Satel,* both of
whom advocated in print for
racial profiling in medical research
and practice. This mode of
thought also is promulgated in
the popular media. Distressingly,
whereas the “success” of race-
specific drug therapy on cardio-
vascular disease rates among
Blacks was widely reported,*?

the lack of consistency across trials
as well as the type I error that
drove the original result®® was
not reported.

Moreover, there is extensive
historical, sociological, and an-
thropological research that dem-
onstrates clearly how the meaning
of race in the United States has
shifted over time. Before 1930,
when all Blacks were collapsed
into 1 category on the Census,
mixed-race Blacks were counted
as a separate category ostensibly
for “scientific purposes.” Census
data also reveal the attempt to
categorize Whites as well, where
immigrant groups such as Italians,
Hebrews, and Greeks were ini-
tially considered separate (and
lesser) races from the White, An-
glo-Saxon founders of the United
States. Again, post-1930, these
different “White” races became
consolidated into 1 group. However,

there were still exclusionary bar-
riers in employment and housing
imposed against some White
ethnic groups such as Jews.*>

In short, we must, as Cooper
and Kaufman stressed, soundly
reject race as a legitimate measure
of intrinsic risk in etiological re-
search.** As Michael Omi noted,

the idea of ‘race’ and its persis-
tence as a social category is only
given meaning in a social order
structured by forms of inequal-
ity—economic, political, and cul-
tural—that are organized, to a sig-
nificant degree, along racial

lines. #5®25%

Employing interdisciplinary
perspectives from the biological
and social sciences will allow re-
searchers to continue to decon-
struct the black box of race. We
can gain insight into how the dis-
proportionate life stressors that
African Americans tend to experi-

enc e46—48

physiologically translate
into worse health over time. We
also can use this work to under-
stand why some individuals have
better health outcomes than
others in the same marginalized
group, even when faced with the
same stressors. Also, allostatic load
research may help to explain
some of the relatively superior
health outcomes initially experi-
enced by Afro-Caribbean immi-
grants compared with native-
born Blacks,*® and why their
health outcomes deteriorate over
time.>°

A major task in population
health research is to examine the
ways in which underlying social
hierarchies produce an unjust dis-
tribution of health and other life
outcomes. This entails the rejec-
tion of spurious theories involving
the assumption of inherent racial
or cultural shortcomings in favor
of insights based upon meaningful
and systematic research. Work
involving allostatic load may in-
spire researchers to understand
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how economic and emotional
deprivation may help prompt
physiological breakdown. At the
same time, researchers in the
biological sciences must marry
their laboratory findings with
work from social scientists

that examines the role that insti-
tutions play in creating conditions
that lead to poor health. Thus,
the analysis of the problem of
health disparities is fundamentally
an interdisciplinary endeavor
that will require creative ways

of thinking about how social
conditions get “under the skin.” m
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to Intervention Research: The Intersection of Science
and Practice to Improve Health Equity

Community-based partic-
ipatory research (CBPR) has
emerged in the last decades
as a transformative research
paradigm that bridges the
gap between science and
practice through community
engagement and social ac-
tiontoincrease health equity.

CBPR expandsthe potential
for the translational sciences
to develop, implement, and
disseminate effective inter-
ventions across diverse com-
munities through strategiesto
redress power imbalances;
facilitate mutual benefit
among community and aca-
demic partners; and promote
reciprocal knowledge transla-
tion, incorporating commu-
nity theories into the research.

We identify the barriers
and challenges within the
intervention and implemen-
tation sciences, discuss how
CBPR can address these
challenges, provide an illus-
trative research example,
and discuss next steps to
advancethetranslationalsci-
ence of CBPR. (Am J Public
Health. 2010;100:S40-S46.
doi:10.2105/AJPH.2009.
184036)
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ALTHOUGH MUCH EVIDENCE
exists of health and social dispar-
ities within populations of color
and other marginalized groups,
the real challenge lies ahead—to
develop, implement, and sustain
effective strategies to eliminate
disparities in clinical and public
health systems and population
health status. Community-based
participatory research (CBPR)
represents a transformative re-
search opportunity to unite the
growing interest of health profes-
sionals, academics, and communi-
ties in giving underserved com-
munities a genuine voice in
research, and therefore to increase
the likelihood of an intervention’s
success." In this article, we add to
the literature on intervention and
implementation sciences by iden-
tifying barriers and challenges to
building bridges between science
and community-based practice
and policy. We illustrate ways to
address these challenges through
an example of successful CBPR
work done among American
Indians in the Southwest, and
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through presenting CBPR as an
overall translational strategy for
diverse communities to improve
health equity.

Several definitions of CBPR
circulate widely. In their 1995
study of participatory research in
Canada, Green et al. defined CBPR
as an “inquiry with the participa-
tion of those affected by an issue
for the purpose of education and
action for effecting change.” In
the definition offered by the
Agency for Healthcare Research
and Quality in 2004, CBPR is an
approach that incorporates for-
malized structures to ensure com-
munity participation.® Focusing on
disparities, the Kellogg Foundation
Community Health Scholars Pro-
gram states that CBPR

equitably involves all partners . . .
with a research topic of impor-
tance to the community with the
aim of combining knowledge and
action for social change to im-
prove community health and
eliminate health disparities.*®

These definitions set the stage for
CBPR to be able to address core

race/ethnicity and education. Pediatrics.
2005;115(1):e20-e30.

50. Williams DR, Haile R, Gonzalez
HM, Neighbors H, Baser R, Jackson JS.
The mental health of Black Caribbean
immigrants: results from the National

Survey of American Life. Am J Public

Health. 2007;97(1):52-59.

challenges in intervention
research.

CHALLENGES WITHIN
TRANSLATIONAL
INTERVENTION RESEARCH

The widening socioeconomic
and racial/ethnic health disparities
documented in the past 20
years,*® the chasm in the quality
of health care delivery, and the
extended time it takes for research
findings to translate into practice®
have created a national urgency to
design effective interventions, in-
cluding an increased emphasis by
the National Institutes of Health
(NIH) on public health significance
and impact. This context for the
translational intervention sciences
has produced an important new
area of investigation that is now
emerging as its own discipline—
implementation science”~*—with
a new Implementation Science jour-
nal, conferences, and calls by the
NIH for proposals. According to the
NIH, “Implementation [research] is
the use of strategies to adopt and
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