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3 The Role of Individual and Neighborhood Factors on Racial Disparity in

Respiratory Outcomes
Won’t You Be My Neighbor?

Racial disparity is not new. Although usually considered within the
context of the criminal justice system (1), it has also recently been
brought to the fore in relation to the coronavirus disease (COVID-19)
pandemic (2). Although often associated with discrimination, it
is not the same thing; by definition, disparity highlights a difference
in experience, with racial disparity being defined as that usually
associated with biology, linked with physical characteristics such as
skin color or hair texture, and certainly racial discrimination and
segregation have biological effects (3). Additionally, there is an
evidence base around health disparities and “weathering” as a risk
factor (4). So, although the discussion around racial disparity and
health care is not new (5), it is important to understand how far we
have come, so that we can learn what we can do better. Implicit in
that is appreciating what we can and cannot change.

In this issue of the Journal, Ejike and colleagues (pp. 987-997)
investigate to what extent both individual and neighborhood
socioeconomic status (SES) factors contribute to racial disparities
in chronic obstructive pulmonary disease (COPD) outcomes (6).
They included more than 2,500 current and former smokers, with
and without COPD, recruited to SPIROMICS (Subpopulations and
Intermediate Outcomes in COPD Study) (7) and assessed whether
racial differences in symptoms, functional and imaging outcomes,
or exacerbation risk could be explained by individual and/or
neighborhood SES factors. They separately and sequentially
adjusted for individual-level SES (income and education) and
neighborhood SES (poverty rate, educational attainment,
unemployment rate, median household income, Area Deprivation
Index, and food access) in the models. Individual-level information
was obtained at baseline enrollment into the SPIROMICS cohort.
Neighborhood-level data were obtained from the 2010 U.S. Census
Bureau American Community Survey and SPIROMICS AIR, with
food access information from U.S. Department of Agriculture food
stores at census-tract level. Each model provided a measure of
association between race and the outcome of interest, and then
the difference in strength of the measures was evaluated using
the difference method (8). Following this, mediation proportion

8This article is open access and distributed under the terms of the Creative
Commons Attribution Non-Commercial No Derivatives License 4.0
(https://creativecommons.org/licenses/by-nc-nd/4.0/). For commercial
usage and reprints, please contact Diane Gern (dgern@thoracic.org).
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(proportional reduction in exposure-outcome from before and after
adjustment with mediators by both neighborhood and individual
level) was tested.

It is important to note that very few people in the original data
set were mixed or other race, and in fact only 529 Black people were
included. People of mixed race, those of “other” race, and those
not reporting race or having missing data around race were all
excluded from the analyses, and yet they may have been the most
important to include to understand in this setting. Although the
paper may have been easier to follow if only those with COPD had
been included, it is worth noting that Black individuals were less
likely to have a COPD diagnosis before enrollment, perhaps due in
part to access to health care or insurance access, and in these
analyses, people needed to have a 20 pack-year smoking history to
have a diagnosis of COPD.

The authors found that Black individuals were younger and less
educated, had lower income, were more likely to be current smokers,
lived in areas with worse poverty, had lower household income and
higher unemployment, and were more likely to have limited food
access than white individuals. With respect to outcomes, Black
individuals had worse symptoms and quality of life, were at higher
risk of exacerbation, and had more air trapping on computed
tomographic imaging than white individuals.

The authors reported that individual-level SES contributed up
to 35% of the racial disparities seen, with the largest explanatory
effect for 6-minute-walking distance (6MWD) and quality of
life (St. George’s Respiratory Questionnaire). When considering
neighborhood SES, associations between race and outcomes were
generally attenuated, and neighborhood SES explained more of the
variance compared with individual SES alone for 6MWD and rate
of hospitalization. In the models including both individual and
neighborhood SES, the associations between race and dyspnea, quality
of life, and 6MWD were no longer statistically significant. Overall,
combined individual and neighborhood SES accounted for up to 69%
of the race outcome association with COPD health-related outcomes,
with individual-level and neighborhood-level SES explaining 12-35%
and 26-54% of the racial disparities in respiratory outcomes,
respectively. Additional neighborhood factors were considered in
sensitivity analyses, including urban/rural status and region. The
influence of SES on healthcare coverage was also briefly discussed.

The relationship between race and individual and
neighborhood SES with respect to COPD outcomes is complex.
Although there have been some studies investigating racial
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disparities in COPD previously (9), none have combined individual
and neighborhood SES factors in this way. However, most have
included some determinant of SES (such as index of multiple
deprivation). Race as an explanation itself for health differences is
controversial. Here, the authors state that there may still be other
societal and personal factors that require further investigation,
particularly as in this study, the measures of neighborhood-

level SES focused mainly on material deprivation, rather than
dependency, crime, or residential instability. In addition, the
outcomes mainly focused on clinical and humanistic aspects, but
there is an important precursor outcome ahead of these outcomes,
the use of healthcare resources, which, although briefly touched
upon as a limitation, was not included in this study.

It is not always clear how missing data was handled. Around
20% of individuals did not answer the income question. Few Black
people earned more than $35,000, preventing the obvious stratified
analysis with separate models for each stratum and thus making the
question “Do Blacks have worse outcomes than whites in the same
bracket based on education, income, and area SES?” impossible to
answer. In addition, the data presented in this paper are cross-
sectional, and thus, no causality can be inferred or temporal
relationships investigated. There were clinically and statistically
significant differences between the white and Black individuals
included in terms of age, socioeconomic status, and so on, and
although acknowledged, it is possible covariate adjustment was
insufficient. The authors tested the variance inflation factor to
assess potential collinearity of exposures, and although appropriate,
there is no directed acyclic graph (10), and overadjustment or
inclusion of variables on the causal pathway is not inconceivable
here. For example, data on education and income were obtained
from both individual- and neighborhood-level information and
both were included. It is likely they are related or possibly one
source is more accurate than the other; however, this is not
discussed. Of course, racial discrimination has well-documented
biological effects, and the fact that inclusion of both individual- and
neighborhood-level information in the SPIROMICS analysis did
not completely eliminate racial disparities does not mean that there
is a genetic basis for the disparities.

Perhaps most importantly, however, is the concept of ethnicity
and culture relative to race here. Ethnicity itself implies both SES and
culture and can include the health beliefs of the individual, attitudes
toward complementary/alternative medicines, styles of seeking health
care, language barriers, and sense of community. Ethnicity is not the
same as race. Culture in the context of health behavior may even be
more important than ethnicity and may be directly or indirectly
associated with a health-related behavior, or even influence
acceptance and adoption of a health education message (11).

So what can we take home from this? As other studies have
found, both person-level and area-level SES are important. These data
cannot explain away all the associations between SES and outcomes,
and given the complexity around race, it is unlikely that race itself
explains very much. What is key is that this paper gives us pause for
thought. It is not just who you are and how you live but where you live
that is important. Racial, ethnic, and cultural disparities are rife, and
understanding modifiable and nonmodifiable factors is essential if we
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are to improve society. After all, we can but strive to have “a beautiful
day in the neighborhood” (12).
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