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Diabetes is more prevalent and its consequences more severe in African Americans than in Whites. Efforts to
understand and eliminate the root causes of disparities in the prediabetic state offer the potential to reduce the
tremendous ‘‘downstream’’ costs of diabetes for patients and society. The accompanying study by Schootman
et al. (Am J Epidemiol 2007;166:379–387) presents provocative new data on the apparently significant role of an
individual’s own housing condition in the odds of subsequent diabetes development. Despite methodological
limitations in measurement and adjustment for confounding, this paper offers new insights into potential mediators
of diabetes development. Efforts to effectively address the problem of disparities in the prediabetic state will require
greater interdisciplinary collaboration between unfamiliar disciplines and wider implementation of the randomized
clinical trial design.
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African Americans have a higher prevalence of diabetes
(1), poorer control of diabetes-related risk factors (2, 3), and
a greater burden of diabetes-related complications com-
pared with Whites (4, 5). Efforts to reduce disparities in this
population have been expensive (6) and have had limited
success (7, 8). A recent finding that African Americans con-
tinuously enrolled in a high-quality health maintenance or-
ganization had higher hemoglobin A1c levels at time of first
diagnosis underscores the concept that disparities in disease
progression begin even prior to diagnosis and treatment (9).
Moreover, African Americans tend to have higher blood
pressure at time of initial diabetes diagnosis compared with
their White counterparts (10), placing them at an early in-
creased risk of cardiovascular complications, the leading
cause of death in diabetes (11).

Given that the disparities in disease severity between Af-
rican Americans and other US racial/ethnic groups begin
early and worsen over time (12), it is imperative to search
for the fundamental cause of these differences during the

prediabetic period. Focusing attention on the ‘‘root sources’’
of racial/ethnic differences in the prediabetic state offers the
potential to better understand the social, individual, and
physiologic factors driving health disparities; ideally, such
understanding would provide a blueprint for interventions
that effectively eliminate disparities before they inflict their
full burden on our patients and society (13).

The paper by Schootman et al. (14) in this issue of the
Journal provides provocative new data on predictors of in-
cipient diabetes among African Americans. The authors
used prospective cohort data from the African-American
Health Study to examine the association of both neighbor-
hood and individual housing conditions with subsequent
diabetes incidence among 644 African-American subjects
without diabetes at baseline. After 3 years of follow-up, the
condition of the respondents’ houses at baseline (cleanli-
ness, physical condition of the building’s interior and exterior,
and condition of the furnishings as rated by the interviewers)
was strongly predictive of new diabetes, whereas conditions
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of the neighborhood and block face were not. Unadjusted
odds ratios for these housing condition associations ranged
from 1.8 to 2.5.

No one believes that the status of one’s home is a causa-
tive factor in the development of diabetes (putting aside the
very unlikely potential role of toxins, which—as the authors
point out (14)—would be expected to be a neighborhood-
level rather than individual-home-level factor). Rather, the
condition of an individual’s home appears to serve as
a marker for some important underlying factor(s). Two pos-
sibilities that come immediately to mind are that poor hous-
ing conditions may be a much more sensitive measure of
relative poverty; alternatively, perhaps the status of one’s
home is correlated with health-related behaviors (exercise,
eating patterns) that influence subsequent risk of diabetes.

Given the strength of the signal transmitted by individual
housing conditions in this study (14), the key next step is to
more clearly understand the underlying causal agent(s) driv-
ing this association with subsequent diabetes diagnosis. To
further explore these associations, the authors presented
four mutually exclusive ‘‘mediating pathways’’ for diabetes
development (health behaviors, psychosocial factors, health
status, and medical care access) and found that including the
variables from each of these pathways had minimal impact
on the crude odds ratios for the primary exposure of housing
conditions, leading them to conclude that ‘‘housing condi-
tions may produce the observed effect by another untested
pathway’’ (14, p. 385).

Two critical shortcomings of this ‘‘mediating pathway’’
approach are 1) the limited capacity of the chosen variables
to fully capture a given pathway, and 2) the inability to
accurately model the temporal and combined interactions
between pathways. These limitations undermine the mea-
surement precision of the proposed mediating pathways. For
example, the ‘‘health behavior’’ pathway included the Yale
Physical Activity Index and smoking, but not medication
adherence or diet (a critical factor in diabetes development).
Similarly, the ‘‘psychosocial’’ pathway included social support
(from the Medical Outcomes Study) and depression (Center
for Epidemiologic Studies Depression Scale), but not
health-related motivation or desire to avoid complications
of diabetes. Complicating matters further, the ‘‘health
behavior’’ pathway could be a consequence of the ‘‘psycho-
social’’ pathway, or vice versa. Similar arguments can be
made for insufficient measurement of ‘‘health status’’ (e.g.,
body mass index, diagnosis of hypertension, and several
other factors, but not insulin resistance or types and doses
of medications used) and ‘‘access’’ (e.g., insurance status
and ability to see a physician in the prior year, but not mea-
sures of patient-physician trust or continuity of care).
Clearly, health care access will influence one’s subsequent
health status, and both of these pathways are intimately re-
lated to both health behavior and psychosocial status.

To address concerns about their mediating pathways, the
authors (14) used propensity scores to integrate all potential
mediators into a single predictive model; this strategy also
had limited impact on the calculated odds ratios. This find-
ing is not too surprising given the measurement limitations
of potential confounders. For example, exercise should be
measured over a long period of time (rather than a cross-

sectional association between health status and the past 7
days of exercise) to avoid the problem of reverse causation
whereby people who are obese or in poor health are less
likely to exercise. Moreover, the study was conducted in two
neighborhoods (inner-city and suburban) in and around St.
Louis, Missouri. The somewhat restricted variability in
neighborhoods (and, by extension, the health behaviors that
tend to cluster by neighborhood) tends to emphasize the
predictive value of the more variable housing condition re-
sults within neighborhoods.

How should we interpret the impact of individual housing
conditions on incident diabetes from these adjusted analyses?
Known predictors of diabetes include family history, higher
body mass index, and risk factor clustering (the so-called
metabolic syndrome) (10, 15–17). Family history presum-
ably reflects both genetic risks and the gene-environment
interactions that determine disease expression. These environ-
mental factors (ranging from prenatal and childhood weight
to adult exercise and smoking behavior) influence adult
body weight, physical fitness, and ‘‘endothelial health’’
(18). An intriguing implication of the Schootman et al. pa-
per (14) is that there may be a family-level ‘‘subculture’’—
how one family cooks, shops, and feels about his or her
personal health—in addition to the higher-order environ-
mental factors captured by local neighborhood, economic
stratum, or racial designation. Because this study was con-
ducted among African Americans only, we have no way of
knowing the relative effect of housing conditions in other
race/ethnic groups.

In the United States, race is a complex marker for socio-
cultural and historical factors with limited genetic validity
(19, 20). Studies focused specifically on racial differences in
diabetes onset tend to fall into the distinct disciplines of
genetics, physiology, health services research, and environ-
mental/public health. Genetics effects are small, are difficult
to justify in the context of US ‘‘racial’’ categories, and are
influenced by gene-environmental interactions. These envi-
ronmental influences include the social and cultural behaviors
that may lead to weight gain or detrimental food choices,
which in turn modify the (genetically determined) physiol-
ogy. The local and society-level effects of racism, poverty,
and quality of care add another layer of mediators to more
proximal ‘‘causative’’ factors. Efforts to move this field for-
ward will require greater interdisciplinary collaboration and
exchange of ideas between researchers from very different
backgrounds: geneticists with social epidemiologists, phys-
iologists with health services researchers, economists with
nutritionists.

Successful strategies to address the fundamental causes
of disparities in the prediabetic state have the potential
to markedly reduce or eliminate the severe ‘‘downstream’’
complications of diabetes. In attempting to parse confound-
ing, colinearity, and causality in observational studies of
incipient diabetes, it becomes clear that nothing is clear
(21). In the hierarchy of clinical study designs, observa-
tional studies such as this one (14) are well suited for gen-
erating hypotheses; we now need an increased commitment
to randomized trials for nonconfounded tests of hypotheses
directed at eliminating disparities in the prediabetic state.
For example, if we hypothesize from Schootman et al.’s data
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that family-level health behaviors are the confounder link-
ing housing condition to future diabetes risk, a reasonable
next step could be to implement a home-based randomized
intervention that directly addresses family health-related
attitudes in high-risk homes.
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