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Abstract

Objective: To synthesize the growing body of literature about the role of social determinants of
health (SDoH) in asthma and asthma disparities.

Data Sources: A pubmed.gov search was performed to identify published literature on SDoH,
asthma, asthma disparities, and race/ethnicity. CDC current asthma statistics were reviewed.

Study Selections: Relevant articles on SDoH, asthma, asthma disparities, and race/ethnicity
were reviewed in detail.

Results: Black and Latinx Americans have a higher asthma prevalence and greater asthma
morbidity than White Americans and also bear a disproportionate burden of SDoH. Inequities in
SDoH are rooted in structural racism, population-level injustices that affect the socioeconomic
status, physical environment, and health care access/quality of Black and Latinx Americans. There
is evidence that racial/ethnic inequities in SDoH, such as socioeconomic status, neighborhood
environment, housing, environmental exposures, and health care access/quality, contribute to
excess burden of asthma prevalence/incidence, morbidity, exacerbations, and abnormal lung
function among certain racial/ethnic populations. Additionally, Black and Latinx communities
experience high levels of chronic stress, which may increase asthma risk through direct effects on
the immune system and hypothalamic-pituitaryadrenocortical activation. Chronic stress may also
mediate the effects of SDoH on asthma.

Conclusion: Although there is clear evidence linking SDoH to excess asthma risk and
implicating SDoH in asthma disparities, the extent to which asthma disparities are explained

by inequities in SDoH, and the relative contributions of each of these SDoH to asthma
disparities, remain unclear. This knowledge is needed to effectively develop and test systems-
level interventions targeting SDoH, with the ultimate goal of meaningfully reducing racial/ethnic
asthma disparities.
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Introduction

Social determinants of health (SDoH) are defined by the World Health Organization as the
“non-medical factors that influence health outcomes,” which can include the “conditions in
which people are born, grow, work, live, and age, and the wider set of forces and systems
shaping the conditions of daily life.”! There is a growing appreciation of the substantial
impact SDoH, such socioeconomic status, physical environment such as housing and air
pollution exposure, and barriers to high quality health care, have on asthma generally, and
racial and ethnic asthma disparities in particular.

Asthma affects more than 25 million children and adults living in the United States (US),?
but some racial and ethnic minority populations are disproportionately affected by asthma,
and the scientific literature suggests SDoH play an important role in this disparity. In the US,
Non-Latinx (NL) Black individuals have a higher prevalence of asthma (10.6%) compared
to NL Whites (7.7%), NL Asians (3.8%), and Latinx individuals (6.6%), with the exception
of Puerto Rican and Dominican Americans.2~* Additionally, Black Americans have higher
rates of emergency room (ER) visits, hospitalizations, and death due to asthma than White
Americans.3 Latinx of Afro-Caribbean descent, e.g., Puerto Ricans and Dominicans have
higher asthma prevalence, more frequent asthma exacerbations, and higher rates of ER
visits due to asthma than White individuals.*-8 Other Latinx populations have tended to
have a lower burden of asthma in the past, but recent data show that asthma prevalence

is increasing among Mexican American children and that the rates hospitalization for
asthma among Mexican American children are higher than White children and similar to
the hospitalization rates for Black children.” In this review, we focus primarily on the
SDoH of Black and Latinx populations as compared with White individuals, as more has
been published regarding disparities between these racial and ethnic populations. However,
other minority racial and ethnic groups such as Asian Americans, Pacific Islanders, Native
Americans, and multiracial Americans also experience inequities, which influence their
health, and immigrants may also contend with language and cultural barriers, which can
increase their risk for poor health outcomes.8:2 More research is needed to bring to light
unique SDoH facing other racial and ethnic minority populations.

Upstream of the differences in SDoH between different racial and ethnic groups in the
United States is the historic and ongoing racism which affects the everyday lives of millions
of individuals. Structural and individual racism experienced by Black and Latinx Americans
influence socioeconomic status, physical environment, and health care access and quality, all
of which in turn affect asthma, thereby implicating racism as a cause of asthma prevalence
and morbidity. In order to meaningfully shrink racial and ethnic disparities in asthma
prevalence, morbidity, and mortality, SDoH must be addressed directly in asthma research,

Ann Allergy Asthma Immunol. Author manuscript; available in PMC 2023 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Grant et al. Page 3

care delivery, and advocacy. The purpose of this paper is to describe how differences in
SDoH contribute to asthma disparities in the US (Figure 1).

Social Determinants of Asthma

Racism

Race and ethnicity are self-identified social constructs. The American Sociological
Association defines race as “physical differences that groups and cultures consider socially
significant” and ethnicity, such as Hispanic or Latinx ethnicity, as “shared culture, such

as language, ancestry, practices, and beliefs.”19 Racism is the prejudicial treatment of
individuals and communities based on the belief that one race or ethnic group is superior or
inferior to another. Racism structures and affords opportunities and assigns value and worth
based on an individual’s self-identified race or ethnicity. Racism occurs at the individual and
population level. Structural racism, which is population-level racism, exists in our social,
legal, economic, medical, housing, criminal justice, and political systems and unfairly denies
opportunity and disadvantages racial and ethnic minority populations.1! In this review

we will focus on structural racism and its effects on population-level asthma disparities,
however, individual or interpersonal racism can also have negative effects on health.11

There is now a clear recognition that racism has negative effects on health and directly leads
to health inequities, and professional societies such as the American College of Physicians,
the American Academy of Pediatrics, and the American Medical Association have recently
come out with strong statements declaring racism a threat to public health.12-14 A recent
review in The Lancet provides evidence for structural racism’s direct effects on health
inequalities through discriminatory practices in housing, education, income, employment,
environmental exposures, health care, politics, and the legal system.1! The effects of
structural racism on health are supported by the fact that racial and ethnic minority
populations having overall higher disease prevalence and burden that are not entirely
explained by socioeconomic status. For example, Black Americans have a lower life
expectancy than White Americans at all income and education levels.1® Racism acts on
health through multiple pathways, including socioeconomic status (SES), environment, and
health care access and quality, all of which are SDoH risk factors for increased asthma
incidence, prevalence, morbidity, and mortality (Figure 1).

Socioeconomic Status

Socioeconomic status is a broad marker of an individual’s, family’s, or community’s

social standing. Socioeconomic status affects the ability to access and attain basic needs,
such as housing, food, and education, and amass the resources and wealth needed to

affect one’s upward mobility in society. Researchers often attempt to capture SES through
income, highest educational degree obtained, occupation, type of health insurance, or zip
code. However, these markers of SES often fail to capture the entire picture of SDoH,

as they do not account for other aspects of SES such as wealth, quality of education,
employment benefits, and material hardship. Below we describe income, wealth, education,
and employment as SDoH and their roots in structural racism and link to asthma disparities.
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Income and Wealth—Low income has been repeatedly linked to increased asthma
prevalence, exacerbations, hospitalizations and ICU admission.16-1° Black and Latinx
families earn significantly less money than White families,2? with the US Census Bureau
reporting in 2018 a median household income of $41,361 for Black families, $51,450 for
Latinx families, and $70,642 for White families.2! In addition to higher incomes, White
families also have more family wealth or net financial worth, which takes into account

all assets including money, property, business ownership, and possessions. In 2019, White
families reported a median wealth of $188,200, Black families reported $24,100, and
Latinx families reported $36,100.22 Black and Latinx homeownership, the major source
of intergenerational wealth, continues to trail White homeownership, with the Black-White
homeownership gap increasing over the last 30 years.23 Homeownership inequities today
can be traced back to structural racism in the housing sector, including racial covenants
dating back to 1910, redlining, discriminatory lending practices and other types of housing
discrimination, which still exist today.24:25 Compounding this wealth gap is that homes in
primarily Black neighborhoods are devalued compared to homes in neighborhoods with
<1% Black residents.26

There is thus strong evidence that the income and wealth gaps between White Americans
and racial and ethnic minority populations are rooted in structural racism, and these
measures of socioeconomic status as SDoH are strongly linked to asthma. In 2019, the
Centers for Disease Control and Prevention (CDC) reported an asthma prevalence of 11.8%
for individuals with a family income below 100% of the poverty threshold, 8.5% for those
with a family income 100% to <250% of the poverty threshold, 7.3% for those with a family
income 250% to <450% of the poverty threshold, and finally 5.9% for those with a family
income of >450% of the poverty threshold,? demonstrating a dose response relationship
between poverty level and asthma prevalence. Similarly, Keet et. al. found a 7% increase in
the odds of prevalent asthma for each one-unit decrease in the household income to poverty
ratio.1® Low income also is a risk factor for asthma treatment failure, asthma exacerbations,
and ICU admission for asthma.16:17 In one study, adults with a household income of
<$50,000 had a 1.6-fold higher rate of asthma treatment failure and 2.0-fold higher rate of
asthma exacerbations compared with those with a household income >$50,000.16 In a study
of characteristics of life-threatening asthma, children living in extreme poverty (household
income <$10,000) had 125% higher odds of having a prior ICU admission for asthma.1’
Additionally, home ownership is associated with a decreased odds of ER visit for asthma in
children,2” highlighting wealth in addition to income as a risk factor for asthma morbidity.

Low income’s link to prevalent asthma and asthma morbidity is likely multifactorial, as low
income influences other SDoH such as education, housing, exposure to pests and pollution,
and access to food and health care, all of which are risk factors for asthma and asthma
morbidity which are addressed below.

Education and Employment—\Wealth and property values are also directly linked to
education as the main source of funding for public education in the US is property taxes.
Educational structural racism is highlighted by the fact that Black and Latinx children are
more likely to attend schools in areas with concentrated poverty.28 Data from the National
Assessment of Educational Progress analyzed by the Economic Policy Institute showed that
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in 2017 Black children were five times more likely to attend racially-segregated schools and
twice as likely to attend schools in areas of high poverty compared to White children.2®

In 2016, researchers at Stanford concluded that attending a school with high numbers

of low-income students is the biggest driver of the racial educational achievement gap.3°
These continued practices contribute to White children continuing to outperform Black and
Latinx children in math and reading in elementary school and middle school3! and lead

to higher college graduation rates in Whites (64%) compared to Latinx (54%) and Black
Americans (40%).32 Educational inequalities have been linked back to underinvestment in
early education and low quality early education,33 which are perpetuated by lower home
values and concentrated poverty.

Lower educational attainment contributes to limited health literacy, which directly affects
health. The CDC defines individual health literacy as “the degree to which individuals have
the ability to find, understand, and use information and services to inform health-related
decisions and actions for themselves and others.”34 In a 2005 systematic review on limited
health literacy, low education, low income, and Black race were all associated with limited
health literacy.3®> A 2019 article on the effect of low health literacy on pediatric health
summarized the impact of low health literacy on pediatric asthma, describing how low
health literacy leads to decreased asthma understanding and the perceived increased need for
asthma medications, the inability to follow an asthma action plan, lower likelihood of being
treated by an asthma specialist, poorer asthma control, more missed days of school, and
increased ER visits and hospitalizations for asthma.3® In a recent analysis of adults living in
Chicago with persistent asthma, low health literacy and low income mediated the association
between race/ethnicity and lower quality of life and ER visits due to asthma.37

Connected to both low income and lower educational achievement, racial and ethnic
minority populations have reduced employment opportunity, which is reflected clearly in
the current US unemployment rates which continue to be higher for Black and Latinx
Americans than White Americans.38 Lack of employment benefits, such as paid leave,
sick time, and employer health insurance, contributes to health inequities.}! Additionally,
educational inequalities continue to perpetuate income inequalities which in turn drive
asthma disparities. Taken together, educational structural racism, which keeps Black and
Latinx children in segregated schools with concentrated poverty, leads to lower educational
achievement and employment opportunities and benefits, which in turn affects health
literacy and asthma care, control, acute visits, and quality of life.

Environment

Along with SES, environmental exposures affect asthma risk and are important SDoH.
Low-income and racial and ethnic minority families live in neighborhoods with increased
exposure to violence, decreased access to healthy food (food deserts), and increased
exposure to poor housing, pest infestation, mold, and pollution.

Neighborhood Safety—Low-income and racial and ethnic minority communities
experience more exposure to neighborhood violence, which is another manifestation of the
effects of structural racism on concentrated poverty and racial segretation.3%-41 Children
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in low-income and disadvantaged communities are frequently exposed to violence, with
Black youth having the highest level of exposure to neighborhood violence.4243 There

is evidence that prenatal exposure to neighborhood violence could increase the risk of
asthma as a 2014 study out of Boston found that maternal report of increased community
violence during pregnancy was associated with increased risk of wheeze at age 2 in the
offspring.44 Furthermore, violent neighborhood crime has been associated with increased
asthma prevalence and morbidity.#>46 In a study of children with asthma living in Chicago,
the annual neighborhood crime rate was associated with increased asthma prevalence,

with neighborhoods with a high incidence of violent crime having a 27% increased odds

of prevalent neighborhood asthma compared with neighborhoods with low incidence of
violent crime, independent of neighborhood race/ethnicity.#° In a separate study of Mexican
American children in Chicago, living in a neighborhood with increased property and violent
crimes was associated with a child having increased odds of parent-reported wheezing,
lifetime asthma, and ER use and hospitalization due to asthma.*6 The exact mechanism by
which neighborhood violence increases the risk of asthma and asthma morbidity is not clear,
but some research suggests that the associations between neighborhood violence and asthma
may be mediated by chronic stress.47:48

Access to Affordable, Healthy Food—Multiple inequities also exist for racial and
ethnic minority populations when it comes to access and affordability of healthy food.
Compared to high-income communities, low-income communities have fewer healthy food
options and poorer quality produce®® and low-income Black families are less likely to live
in neighborhood with access to affordable healthy food.50 Additionally, healthy food is
more expensive and low-income family budgets are not sufficient to afford healthy food,
which contributes to racial inequities in optimal nutrition and diet quality.>? In observational
studies, healthier foods, such as diets rich in fruits and vegetables, have been associated with
fewer asthma symptoms and higher lung fuction.>2 Lack of affordable healthy food has also
been linked to obesity which is associated with asthma incidence and asthma morbidity.>3
Proposed mechanisms for how healthier diets could result in decreased incident asthma

and improved asthma morbidity include anti-inflammatory effects, changes in the intestinal
microbiome, and reduced risk of obesity.>2

Housing and Exposure to Pest, Mold, and Pollution—Poor housing quality

and home disrepair have been associated with risk of childhood asthma and asthma
morbidity.27:54:55 Structural racism in lending and other housing discrimination, which lead
to the aforementioned disparities in home ownership, also result in racial and ethnic minority
populations being more likely to live in poor quality housing. A disproportionate number of
Black and Latinx families live in housing classified as moderately or severely substandard.56
Additionally, children with asthma living in low-income communities are disproportionately
exposed to pest allergens such as mouse and cockroach®’~0 since poor housing conditions
contribute to pest infestation.61-63 Pest allergen exposure has been repeatedly linked to risk
of asthma, asthma prevalence, morbidity and abnormal lung function.59-64-67 Recent data
suggests that pest allergen exposure may lead to reduced lung function growth,58 which

has implications for future risk of adult lung disease and mortality.5%-72 Similarly, poor
housing quality and housing disrepair is associated with risk of exposure to mold’3 and
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exposure to mold is associated with childhood wheeze and asthma prevalence as well as
asthma morbidity.”4~77 Moreover, children in racial and ethnic minority urban communities
are also exposed to higher levels of indoor air pollution, which is associated with asthma
symptoms.”8

Similarly, structural racism has also resulted in inequities in outdoor air pollution exposure,
as persons living in poverty, Black residents, and individuals with lower education are

more likely to be exposed to higher levels of outdoor air pollution.”®-82 An ecological

study of eight California cities found higher diesel particle emissions in historically redlined
communities.83 These historically redlined communities were also found to have a 2.4 fold
increase in age-adjusted ER visits for asthma compared with historically lowest lending

risk neighborhoods.83 Qutdoor air pollution is associated with incident asthma, asthma
morbidity, and lung function decline.52 Although there is a lack of studies that directly
estimate the effects of these environmental injustices on disparities in asthma prevalence,
morbidity, and lung function, the fact that Black and Latinx individuals are at greater risk

of allergen, mold, and pollutant exposures, which are in turn linked to increased asthma
prevalence and exacerbations, strongly suggests that the physical environment contributes to
racial and ethnic asthma disparities.

Health Care Access and Quality

Stress

In addition to inequities in SES and environmental exposures, structural and individual
racism results in racial and ethnic minority communities experiencing disparities in asthma
health care. Black and Latinx patients are more likely to be uninsured than White patients®
and Black and Latinx families are more likely to live in zip codes with primary care
physician shortages,8° limiting their access to asthma health care. Even among individuals
with the same military health care insurance, Black and Latinx children were significantly
less likely to see a specialist for asthma than White children.88 Similarly, barriers to asthma
specialty care and health care access lead to the underuse of asthma biologics in Black

and Latinx patients. A 2021 study found patients with public insurance were less like to

be prescribed a biologic for asthma treatment.8” Additionally, among patients with public
insurance, racial and ethnic minority patients were less likely to be prescribed an asthma
biologic compared with White patients.8” Lack of health insurance, access to primary care,
and fewer referrals to asthma specialists all result in higher ER utilization for asthma,
increased school and work absences, decreased provider consistency, uncontrolled asthma,
and overall worse asthma care.88:89

Inequities in SDoH influence asthma risk and morbidity through multiple mechanisms

as discussed above and, furthermore, these SDoH contribute to chronic stress, which

may be another mechanism by which SDoH cause asthma disparities. Families living

in poverty and racial and ethnic minority populations experience higher levels of stress
from many sources including income instability, lower education, fewer assets, barriers

to employment, food insecurity, higher rates of incarceration, social disadvantage, and
exposure to violence.%° Chronic stress is proposed to have direct effects on asthma

through chronic hypothalamic-pituitary-adrenocortical activation, which leads to a decrease
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in B2 adrenergic and glucocorticoid receptors and, thus, a decreased responsiveness to
asthma medication and an increase in asthma symptoms.9! Maternal prenatal stress has
been associated with altered and allergic immune responses and incident asthma in the
offspring,?2:93 with high stress being associated with an increased IL-13 response and

a decreased IFN-y response to allergen/mitogen stimulation in cord blood mononuclear
cells, 92 providing evidence for stress as a risk factor for a Th2 allergic phenotype. Early
life (age <3 years) exposure to environmental stressors and maternal diagnosis of depression
and anxiety is also associated with asthma diagnosis.93 High levels of chronic stress in
children and adults have been associated with increased asthma exacerbations, decreased
asthma control, increased hospitalizations, decreased quality of life, and decreased lung
function,47.48.94

Conclusion

Historical and present-day structural racism has resulted in Black and Latinx communities
experiencing disproportionate SDoH, including poverty, inequities in education and
employment, poor housing quality, greater risk of exposure to pests, mold, and pollution,
unequal health care access and quality, and high levels of chronic stress. All of these SDoH
are implicated in asthma prevalence/incidence, morbidity, exacerbations, and abnormal lung
function, which suggests that they are also likely a major cause of asthma disparities.
Importantly, asthma exacerbations are associated with decline in lung function,?2:96 which is
a risk for adult lung disease and mortality,5-72 suggesting that SDoH that are implicated in
exacerbations may adversely affect lung growth. There is also evidence that environmental
exposures, including pest allergen and air pollution, impede lung growth, which suggests
that the physical environment, and possibly other SDoH, may have far-reaching effects

on children, potentially increasing the risk of COPD and even mortality in adulthood.

In fact, observational data suggest that intervening on environmental exposures, including
pest allergen exposureb8 and outdoor air pollution,®’ could alter lung function trajectory in
childhood and decrease the risk of abnormal lung function in adulthood. Future research
should seek to better understand the long-term effects of SDoH, including their role in racial
and ethnic disparities in lung health in adulthood.

While these SDoH are known to contribute to asthma risk within racial and ethnic minority
populations, there are few, if any, studies that have sought to determine how much they
explain differences in asthma burden befween racial/ethnic populations, i.e., disparities.
Instead, the majority of the literature on these SDoH and their associations with asthma
examines their effects on asthma within an ethnic minority population. Understanding the
degree to which these SDoH contribute to disparities, and which ones contribute most, is
critical for developing and testing systems-level interventions targeting SDoH and structural
racism (Table 1), but would require studies designed explicitly for this purpose. Information
from such studies would help inform how best to design and target policies aimed at
reducing racial and ethnic asthma disparities.
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Table 1:

Knowledge gaps in understanding the effects of SDoH on racial and ethnic asthma disparities

- Degree to which SDoH contribute to racial and ethnic asthma disparities

- Which SDoH contribute most to racial and ethnic asthma disparities

- Mechanisms by which SDoH cause asthma disparities

- What are the most impactful approaches to mitigating economic barriers to asthma care and self-management

- Which environmental exposures should be prioritized for targeting to reduce racial and ethnic asthma disparities

- What are the most impactful approaches to improving health care access and quality for racial and ethnic minority populations

- Which individual-level and systems-level interventions are most effective at reducing racial and ethnic asthma disparities
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