
EDUCATIONAL OBJECTIVE: Readers will recognize barriers to asthma control in African American patients

Asthma in African Americans: 
What can we do about the higher 
rates of disease?

■■ AbstrAct

African Americans not only have a higher prevalence 
of asthma than whites, they also are encumbered with 
higher rates of asthma-associated morbidity and death. 
Factors such as genetics, socioeconomic status, health 
maintenance behaviors, air quality, and obesity likely 
contribute in combination to these burdens. Further 
work is needed to better understand these complex risk 
factors. To remedy these disparities, we need to ensure 
that patients at higher risk are given proper care and the 
knowledge to control their asthma.

■■ Key Points

To better identify those at risk, researchers are looking 
at genetic markers such as polymorphisms in ADRB2 and 
CD14.

Exposure to tobacco smoke and to cockroach allergen 
contribute to higher rates of asthma prevalence and 
morbidity.

African Americans are more likely to receive suboptimal 
care, in particular to be misdiagnosed with other condi-
tions, to not receive inhaled corticosteroids, and to not 
receive proper follow-up. 

Better physician-patient communication is one of the 
keys to improving this problem.
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The last several decades have seen a dra-
matic surge in the prevalence of asthma. In 

2009, there were an estimated 17.5 million adults 
and almost 7.1 million children with asthma in 
the United States,1 up from 9.5 million adults and 
slightly more than 5 million children in 1995.2 
 While better management has reduced the 
rates of asthma morbidity and death in recent 
years, specific groups remain at higher risk of 
poor outcomes. Compared with whites, African 
Americans are not only more likely to have asth-
ma, but they often also have more severe disease. 
For example, in a study in Philadelphia, PA, at 
all levels of poverty, asthma hospitalization rates 
for African Americans were substantially higher 
than for whites.3 African Americans with asthma 
are also more likely to die of asthma (Figure 1). 
 Multiple factors contribute to these dis-
parities, including genetics, socioeconomic 
factors, cultural factors, health maintenance 
behaviors, provider-patient communication, 
air quality, and obesity.
 This article is based on a literature review 
with PubMed conducted in November 2010 
using combinations of the following search 
terms: African American, asthma, epidemiol-
ogy, genetics, obesity, and environment. Below, 
we review the evidence regarding a number of 
these factors (Table 1) and their association with 
the higher asthma prevalence, morbidity, and 
mortality rates in African Americans.

 ■ GeneTICS: 70% of DeSTInY?
The trend towards personalized medicine has 
spurred extensive research into the genetics of 
asthma. Studies in twins and familial aggrega-
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tion studies suggest genetics plays a significant 
role, with estimates of the heritability of asth-
ma as high as 70%.4,5 More than 100 candidate 
genes have been shown to be associated with 
asthma and atopy, 30 of them in five or more 
independent studies.6

 Researchers face many challenges when in-
vestigating the genetics involved in asthma for 
a particular race. Race is both a biologic and 
a social construct and, as such, is a poor sub-
stitute for genetics. Race constitutes not only 
genetic differences in individuals, but also the 
behaviors, beliefs, and experiences that vary 
among races. 
 The clinical disease—the phenotype—is 
the product of the interaction of genes and 
these differing behaviors and exposures. Ge-
netics can affect how environmental factors 
found in association with socioeconomic fac-
tors relate to asthma morbidity and mortality. 
 For example, as we will discuss below, Af-
rican Americans are more likely than whites 
to be sensitized to cockroach allergen, even 
after controlling for socioeconomic variables 
that may be associated with greater exposure.7 
High-level exposure to cockroach allergen in 
sensitized children has been associated with 
poor asthma outcomes.8 This suggests that a 
genetic difference may exist between African 
Americans and whites with respect to the po-
tential to develop cockroach sensitization, and 
this difference may be of particular importance 
for those African Americans living in areas 
with higher levels of cockroach exposure.

Two polymorphisms
Two polymorphisms have garnered attention 
for their influence on African Americans with 
asthma: 
 The ADRB2 gene. This gene codes for the 
beta-2 adrenergic receptor and resides at chro-
mosome 5q13.9 The receptor is found on sev-
eral types of cells in the lung, including airway 
smooth muscle and epithelial cells, and is re-
sponsible for the salutary effects of inhaled beta-
2 agonists such as albuterol (eg, Proventil). 
 Allelic polymorphisms of this gene are 
clinically relevant. The substitution of argi-
nine (Arg) for glycine (Gly) at codon 16 of this 
gene is responsible for differences in response 
to short-acting beta-2 agonists. The allelic fre-
quency of Arg16 is lower in white Americans 
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DAtA FROM CENtERs FOR DIsEAsE CONtROL AND pREVENtION. sURVEIL-
LANCE FOR AstHMA—UNItED stAtEs, 1980-2004. MMwR 2007; 56:1–60.
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(39.3%) than in African Americans (49.2%), 
and thus African Americans are more likely to 
be homozygous for Arg16 (ie, to have the Arg/
Arg genotype).10 
 People who are homozygous for Arg16 who 
use albuterol on a regular basis are at higher 
risk of untoward asthma outcomes.11 This is 
important, for several reasons. In general, ad-
herence to inhaled corticosteroids is poor (not 
only in African Americans),12 and patients 
who do not take their inhaled corticosteroids 
as they should may rely on short-acting beta-2 
agonists more frequently. Furthermore, Afri-
can Americans may have a poorer response to 
the repeated doses of albuterol that are typical-
ly given in the emergency department and in 
the hospital for severe asthma exacerbations.13 
Additionally, data suggest that Arg/Arg indi-
viduals have more frequent exacerbations 
independent of beta-agonist use,14 although 
curiously, patients who are homozygous for 
Arg16 have a greater benefit from single doses 
of short-acting beta-2 agonists than those who 
are Gly16 homozygous.15

 The CD14 gene. An interesting relation-
ship between innate immunity and asthma 
has recently been described. Polymorphisms 
of CD14, which codes for a receptor for endo-
toxin, have been uncovered. The single-nu-
cleotide polymorphism variant thymine (T) 
at position –260 has been found in greater fre-
quency in whites than in African Americans, 
who are more likely to have the cytosine (C) 
allele.16 An association between the CC geno-
type and atopy has been reported,16 although 
this has not been consistent.17 
 A possible explanation for these inconsis-
tencies may lie in complex gene-environment 
interactions. The amount of endotoxin expo-
sure may play a role in phenotypic expression. 
Individuals with the CC genotype were at 
lower risk of developing atopy when exposed 
to high levels of endotoxin; however, when 
exposed to lower levels of endotoxin, the CC 
genotype was associated with a higher risk of 
atopy.18 Nonfarm homes in westernized coun-
tries tend to have lower levels of endotoxin 
than farm homes, even in low-income urban 
areas.19 This implies that individuals with the 
CC allele, who are more likely to be African 
American, would be at greater risk for atopy 
in the United States. Greater knowledge of 

these types of gene-environment interactions 
may lead to improved understanding of the 
observations that have generated controversy 
concerning the “hygiene hypothesis.” 
 The details of how microbial exposure can 
influence the human immune response to anti-
gen exposure are still being elucidated.20

 These examples highlight not only the 
importance of genetics in the development of 
asthma, but also the role genes play in varia-
tion of treatment response and subsequent risk 
of morbidity and death. An understanding of 
these genetic differences among patients is 
clearly important for moving towards person-
alized treatment strategies for asthma.

Ancestry-informative markers
A developing strategy to assess the differences 
in asthma prevalence, severity, and response 
to treatment between racial groups is the use 
of ancestry-informative markers (AIMs). 
 AIMs are single-nucleotide polymor-

living 
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rates of asthma 
morbidity 
and death, 
regardless 
of race

TAble 1

Why do African Americans have 
more asthma and worse asthma?

Factors accounting for higher prevalence

Genetics—CD14 polymorphism

Environmental exposures 
   Tobacco smoke 
   Cockroach allergen

Obesity

Factors accounting for higher rates of 
asthma-related morbidity and mortality

Genetics—ADRB2 polymorphism

Health maintenance behaviors

Smoking

Cockroach allergen sensitivity

Environmental exposures 
   Air pollution 
   Tobacco smoke 
   Cockroach allergen

Obesity
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phisms that occur in varying allelic frequen-
cies between ancestral groups, eg, continental 
Africans or European whites.21 AIMs provide 
an estimate of an individual’s proportion of 
ancestry—ie, of how “African” an African 
American is genetically. 
 African ancestry, determined using AIMs, 
was found to be associated with asthma in peo-
ple living on the Caribbean coast of Colom-
bia.22 However, one study found that AIMs 
could not predict an individual’s response to 
inhaled corticosteroids.23 
 Further research is necessary to find a tech-
nique to determine how groups of individuals 
can be characterized more precisely and man-
aged more appropriately.

 ■ SoCIoeConomIC fACTorS

African Americans living in low-income ur-
ban areas have an even greater prevalence of 
asthma and a greater risk of asthma-related 
morbidity and death than African Americans 
overall.3,24,25 Urban areas typically have a high 
proportion of residents living at or below the 
poverty level, and minorities often constitute 
a substantial proportion of the population in 
these areas. Evidence suggests that both Afri-
can American race and lower socioeconomic 
status are independent risk factors for asthma 
prevalence, morbidity, and death.3,25 
 To provide better care for African Ameri-
cans living in low-income urban areas, it is 
important to understand the factors that may 
be contributing to the higher morbidity and 
mortality rates in low-income urban areas.

Inadequate follow-up
Proper and routine follow-up for evaluation 
of asthma symptoms is essential for appropri-
ate management. The Expert Panel Report 3 
(EPR-3) of the National Education and Pre-
vention Program Guidelines for the Diagno-
sis and Management of Asthma,26 published 
in 2007, recommends that patients be seen at 
least every 6 months if they have been expe-
riencing good control. While gaining control, 
patients should be seen every 2 to 6 weeks.26 
 Despite these recommendations, numerous 
studies have suggested that African Americans 
do not receive adequate follow-up. Children 
who are poor, are nonwhite or Hispanic, or are 

underinsured are more likely to lack routine 
health care27 and, more specifically, routine 
asthma care.28 Low-income patients are also 
more likely to receive care in a large hospital-
run clinic or neighborhood clinic,27,28 where 
continuity of care may be less than ideal.29 Even 
among patients enrolled in Medicaid or Medi-
care, African American children with a primary 
care provider have fewer asthma visits compared 
with white Medicaid-insured children.30 
 Insufficient follow-up care contributes to 
greater asthma morbidity, resulting in, for ex-
ample, more emergency department visits for 
asthma in African Americans.27,31,32

Suboptimal care
Data also suggest that the quality of care that 
residents of low-income urban areas receive is 
often suboptimal. Many people living in low-
income urban areas are not provided with the 
knowledge and tools to treat asthma exacerba-
tions at home.33 African Americans are also 
less likely to be seen by an asthma special-
ist31,34 as recommended for those with moder-
ate or severe asthma.26 
 The EPR-3 guidelines also stress the im-
portance of inhaled corticosteroids as the pre-
ferred therapy for all patients with persistent 
asthma. Even after controlling for the number 
of primary care visits, insurance status, and 
disease severity, African Americans are less 
likely to receive a prescription for inhaled cor-
ticosteroids, or they receive the same dosage 
of inhaled corticosteroids in the face of more 
severe disease.31,33,35,36

 The reasons for these differences in treatment 
are not fully understood but are likely multiple. 
Lack of access to an asthma specialist and finan-
cial or formulary constraints are some of the po-
tential barriers to optimal asthma care outcomes. 
 Misdiagnosis in the acute setting may also 
be a source of less-than-ideal care, as patients 
seen in emergency departments may be misdi-
agnosed with viral infection or bronchitis. 

African Americans may report  
different symptoms than whites
Intriguing studies suggest that African Ameri-
cans report different symptoms while describ-
ing asthma exacerbations. 
 In one study, compared with whites, Afri-
can Americans were less likely to report noc-
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turnal symptoms, dyspnea, or chest pain dur-
ing exacerbations.37 In another study, when 
given a methacholine challenge that induced 
a significant drop in forced expiratory volume 
in 1 second (FEV1),  African Americans with 
asthma  were more likely to complain of upper 
airway symptoms as opposed to lower airway 
symptoms, compared with white patients.38 
 The symptoms that African Americans de-
scribe, such as having a tight throat or voice, 
are not typically regarded as related to asthma; 
for this reason, such descriptions may be an 
obstacle to correct diagnosis, management, 
and follow-up. 
 Asthma care providers should be aware 
of these observations to ensure that their pa-
tients are managed appropriately.

lack of social support
Living in a low-income urban area presents 
many challenges that can interfere with prop-
er asthma control. 
 Asthma diagnosis, management, and mor-
bidity are affected by family support.39 Patients 
with asthma who lack sufficient financial sup-
port for treatment, who lack adequate psy-
chological support, and who have more ma-
jor life stressors are at higher risk of untoward 
outcomes. Disruption and dysfunction of the 
family and the supports available have been 
associated with greater asthma morbidity.40–42 
Unfortunately, these types of stressors are all 
too common in families living in low-income 
urban areas.43–45 
 Multiple stressors that can occur more of-
ten in low-income urban areas, including ex-
posure to violent crime, have also been linked 
to greater asthma morbidity.45–47

 ■ Poor PHYSICIAn-PATIenT  
CommunICATIon

A consistent theme in focus groups of African 
Americans living in inner-city areas is the per-
ception that health care providers are not ef-
fectively communicating and taking the time 
to listen to their concerns.48,49 Respondents 
believed they had better insight into their ill-
ness than their providers, and for this reason 
were better able to manage their disease. 
 The importance of an optimal provider-
patient relationship was highlighted by a pro-

spective cohort study in which Medicaid chil-
dren receiving care at physician’s offices with 
the highest cultural competency scores were 
more adherent with their asthma controller 
medications.50

 ■ meDICATIon ADHerenCe rATeS 
Are DISTurbInGlY low

Rates of medication adherence for chronic 
diseases is disturbingly low, and may be even 
worse for pulmonary diseases.51 Reported rates 
of adherence to asthma medications among all 
patients range from 50% to 60%.52,53 Several 
studies showed that African Americans have 
a lower rate of adherence than do whites,53–55 
even after adjusting for multiple socioeco-
nomic variables.56 
 Many explanations have been proposed for 
this discrepancy, and all likely play a role in par-
ticular environments. For example, the incidence 
of crime in the surrounding area was inversely re-
lated to medication adherence after adjusting for 
socioeconomic factors.57 African Americans may 
have more concern about side effects associated 
with inhaled corticosteroid use and may be less 
likely to understand how these drugs work.52,53 A 
poor provider-patient relationship has also been 
cited as a barrier to adherence.55,57 Finally, phy-
sicians are more likely to underestimate asthma 
severity in an African American patient than in 
a white patient.58 
 Taking the time to ensure that patients 
truly understand all aspects of their disease 
and establishing a health care environment 
that is culturally appropriate may have a sig-
nificant impact in patients with asthma.

 ■ envIronmenTAl exPoSureS

Air quality contributes to the greater asthma 
morbidity observed in urban residents, includ-
ing African Americans. While poor outdoor 
air quality has not been clearly linked to a 
higher incidence of asthma, it has been as-
sociated with greater asthma morbidity. Poor 
air quality may affect individuals of all races, 
but with respect to ambient pollutants such as 
particulate matter and diesel exhaust, outdoor 
air quality is worse in urban environments 
where greater proportions of people of low so-
cioeconomic status reside.59,60 

the higher the 
body mass 
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to receive 
a prescription 
for inhaled 
corticosteroids

 The most extensively studied components 
of air pollution are ozone, sulfur dioxide, and 
particulate matter. These pollutants have 
been associated with a higher rate of emer-
gency department visits,61,62 worse asthma 
symptoms,63,64 and higher exhaled nitric oxide 
levels.65

Tobacco smoke
Despite the substantial success of smoking ces-
sation efforts nationwide, exposure to tobacco 
smoke continues to be common and is a sig-
nificant risk factor for poor asthma control. 
Recent data suggest that African Americans 
and whites have a similar prevalence of smok-
ing,66 but a study found a very high prevalence 
in low-income African Americans.67 

 Active smoking has been associated with 
worse asthma control and a higher risk of 
death.68 People with asthma who smoke are 
less likely to improve in their lung function 
and symptom scores when treated with short 
courses of oral glucocorticoids compared with 
both nonsmokers and former smokers.69 
 Secondhand smoke hurts too. Many chil-
dren living in low-income urban areas are ex-
posed to secondhand smoke or environmental 
tobacco smoke.70,71 Passive exposure in chil-
dren has been associated with worse asthma 
outcomes, and data suggest such exposure may 
be a cause of asthma.68,72–74

 Environmental tobacco smoke has also 
been implicated in gene-environment inter-
actions. Patients who are either homozygous 
or heterozygous for the Arg allele at codon 
16 of the ADRB2 gene (discussed above) had 
significantly lower FEV1 and forced vital ca-
pacity (FVC) values when exposed to passive 
tobacco smoke. This difference was not seen 
in people who were not exposed.75

Cockroach allergen
The type and condition of a person’s housing 
also plays a role in asthma-related morbidity 
and death. Across several socioeconomic lev-
els, it has been suggested that African Ameri-
cans have poorer-quality housing compared 
with whites.76 Some of the conditions found 
in low-quality houses, such as interruptions 
in heat, plumbing leaks, and the presence of 
rodents, have been associated with a higher 
prevalence of asthma in the household.77 

 Cockroach allergen exposure and sensitiza-
tion is a major contributor to asthma morbid-
ity in African Americans, particularly those 
living in poorer urban areas where cockroach 
allergen may be the most common indoor al-
lergen.8 Living in older housing in urban areas 
is associated with higher exposure to cock-
roach allergen, and with subsequent sensitiza-
tion.78,79 Exposure to high levels of the major 
cockroach allergen, Bla g 1, in sensitized indi-
viduals has been linked to a greater risk of hos-
pitalization and unscheduled medical visits for 
asthma. This was not found to be the case for 
other common indoor allergens, such as dust 
mite and cat dander.8 
 However, it is not only exposure to high 
cockroach allergen levels that puts African 
Americans at risk. African Americans living 
in low-income urban areas may also be more 
likely than whites living in low-income urban 
areas to become sensitized to cockroach al-
lergen.7,80 This suggests a gene-environment 
interaction that may be unique to African 
Americans. Moreover, cockroach sensitiza-
tion may occur early in life.81,82 
 While successful cockroach avoidance 
measures and environmental control may be 
challenging, such measures have been shown 
to decrease rates of asthma morbidity.83

 ■ obeSITY

Obesity has been linked to an ever-growing 
list of diseases, one of which is asthma. Obe-
sity is not a unique challenge for African 
Americans, but recent data from the US Cen-
ters for Disease Control and Prevention show 
that African Americans have a 51% higher 
prevalence of obesity compared with whites.84 
 Obesity is a risk factor for greater asthma 
morbidity and is a significant challenge in the 
African American community. The rise in 
obesity rates has paralleled the rise in asthma 
in recent decades. The higher one’s body mass 
index, the higher one’s risk of asthma.85 This as-
sociation appears to be stronger in people with-
out concurrent atopic disease.86 Obesity has also 
been associated with a poorer response to in-
haled corticosteroids and a higher risk of asthma 
exacerbations.87 Interestingly, significant weight 
loss has been associated with improvements in 
both asthma control and lung function.88,89
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what is the mechanism?
The underlying pathogenic mechanisms have 
not been completely elucidated, and they are 
likely multiple. 
 Adipokines (cytokines secreted by adipo-
cytes) have been implicated. Two of the most 
extensively studied adipokines are leptin and 
adiponectin. Leptin production is increased 
in obesity, and it has inflammatory effects on 
both the innate and adaptive immune sys-
tems.90 The opposite is true for adiponectin, 
which may have anti-inflammatory properties 
and which decreases as the body mass index 
increases.90 The precise role these molecules 
may have in lung disease is undergoing further 
investigation.
 Mechanical alterations in lung function 
may also contribute. Obese people have a 
lower functional residual capacity and expira-
tory reserve volume. Breathing with a lower-
volume functional residual capacity results in 
decreased airway diameter and contributes to 
increased airway resistance.90 The decreased 
airway diameter may alter the contractile 
properties of airway smooth muscle and lead 
to increased airway responsiveness.90 These 
differences are in addition to the lower mean 
values of common spirometry indices such as 
the FEV1 and FVC, found in nonasthmatic 

African Americans compared with whites.91 
 Data suggest these differences are primar-
ily due to anthropometric factors, with nu-
tritional and environmental factors playing a 
less significant role.92 On this basis, the Amer-
ican Thoracic Society recommends applying 
race-specific reference standards for use with 
spirometry in order to accurately gauge lung 
function in African Americans.

 ■ APProPrIATe CAre AnD eDuCATIon

The cause of greater asthma prevalence and 
severity among African Americans is multifac-
torial. It is likely that a number of factors work 
together, rather than separately, in influencing 
the development of asthma and its course. 
 Some risk factors are avoidable, and it is im-
portant to identify and ameliorate them. Others 
are not preventable, but knowledge of them may 
provide more specific management strategies and 
may lead to new therapies in the future. 
 While more work is needed to further un-
ravel the complex risk factors associated with 
asthma, ensuring that higher-risk patients are 
provided the appropriate care and the knowl-
edge to help control their disease is a necessary 
step in improving the disparities in asthma care 
outcomes.	 ■
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