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Abstract
Despite medical and scientific advances, racial and ethnic disparities persist in US asthma morbidity
and mortality rates. Progress in the elimination of these disparities will involve disentangling the
contribution of social constructs, such as race, socioeconomic status, and culture, from that of the
physical environment and genetic susceptibility. One approach to reducing asthma disparities is
through the traditional disease prevention stages of intervention. As such, primary prevention targets
reductions in asthma incidence; secondary prevention is the mitigation of established disease and
involves disease detection, management, and control; and tertiary prevention is the reduction of
complications caused by severe disease. Once causative factors at each level of disease prevention
are understood, this knowledge can be translated into clinical practice and public health policy.
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The United States and other industrialized countries struggle to understand the basis for the
worldwide increase in asthma and allergic disease.1,2 Researchers in the United States have a
dual burden in this regard because asthma morbidity and mortality are highest among persons
who are poor or of minority status.

Recent discussions concerning the concept of race in epidemiologic research are pertinent to
understanding asthma disparities, which are often unexplained by adjustments for
socioeconomic status (SES) and health care access.3-5 Within class strata, measures of income
and education seldom translate into the same level of wealth for minorities when compared
with whites.6 The consequence of this phenomenon means that a true adjustment for the
minority experience in the United States using traditional demographic variables is
problematic.

It is important to distinguish race as a risk marker as opposed to a risk factor.7 The former
implies a collinear relationship between race and a measured variable, whereas the latter is
better conceptualized as a shared ancestry, resulting in a genetic profile associated with
variations in disease susceptibility.7 Failure to determine this distinction can lead to spurious
associations. Progress in asthma research will involve disentangling the contribution of social
constructs, such as race, SES, and culture, from that of the physical environment and genetic
susceptibility.
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Source material for this review included English-language articles identified from the
MEDLINE and PubMed databases by using combinations of the following search terms: “racial
disparity,” “ethnology,” “asthma,” “allergy (and hypersensitivity),” and “atopy.” Included
were articles published from 1996 to the present, with the exception of key articles published
before this time period. Articles were also identified through experts in the field and the
bibliographies of pertinent studies.

ASTHMA DISPARITIES IN THE UNITED STATES
According to the 2002 estimates from the US National Center for Health Statistics, current
asthma prevalence is highest for Puerto Rican Americans (13.1%), followed by Native
Americans (9.9%), non-Hispanic blacks (9.5%), non-Hispanic whites (7.2%), and Mexican
Americans (3.6%). Asthma attack prevalence follows a similar trend (Fig 1).8

Despite overall decreases in US asthma morbidity and mortality over the last decade, racial-
ethnic disparities persist (Fig 2). Emergency department (ED) visit rates for 2002 for African
Americans are 2 to 4 times that of whites (21.7/1000 vs 4.5/1000), as are asthma
hospitalizations (11/1000 vs 3.6/1000) and deaths (3.7/100,000 vs 1.2/100,000). Age-adjusted
mortality rates for US Hispanics available for 1990 through 1995 were 4.1 per 100,000 for
those of Puerto Rican heritage, and 0.9 per 100,000 for Mexican Americans compared with
1.5 per 100,000 for non-Hispanic whites.9

RACE, ETHNICITY, AND ASTHMA PHENOTYPES
Phenotypically, asthma appears to vary by race and ethnicity. Differences in asthma
characteristics, such as bronchial hyperresponsiveness, IgE, and allergic sensitization, might
indicate different phenotypic expressions for one disease or perhaps be an indication of
different diseases.

Total IgE
The pivotal role of IgE in allergic asthma is undisputed, but the clinical significance of IgE in
nonallergic asthma is less understood. Recent studies suggest that among persons with asthma,
the nonatopic variant is more prevalent among African Americans when compared with whites.
10,11 These findings have implications for studying racial-ethnic differences in asthma
because dissimilarities often center on IgE. For example, studies in the United States and
Canada have shown that Hispanics, Asians, and blacks have higher cord blood IgE levels when
compared with non-Hispanic whites.12,13 In a cross-sectional study of middle-class children
in suburban Detroit, total IgE levels were higher for African Americans when compared with
those of whites.14 Total IgE levels were not associated with asthma status among African
American children, but this association was present in whites. In this study total serum IgE
level was related to bronchial hyperreactivity in whites but not African Americans. A better
understanding is needed of how the role of IgE in asthma might differ by race-ethnicity.

Bronchial hyperresponsiveness
Racial differences in bronchial hyperreactivity, a hallmark of asthma, have been reported. In
the Michigan study of middle-class suburban children, African Americans had lower forced
vital capacity and FEV1 values when compared with whites, and the former were also less
likely to respond to a bronchodilator.14 Burchard et al15 have reported reduced lung function
differences among Latino Americans. Puerto Ricans had significantly lower FEV1 when
compared with Mexicans, although all values were within the normal range. Additionally,
Puerto Ricans had, on average, 7.3% lower bronchodilator reversibility in FEV1. These results
might have implications for spirometry references values, which are already adjusted for
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African Americans and Hispanics; however, the relationship of these differences to asthma
incidence and severity should also be further explored.

Allergic sensitization
Differences in allergic sensitization by race-ethnicity have also been reported. Joseph et al14
reported a higher frequency of sensitization to bluegrass for African Americans compared with
whites in the Michigan study of middle-class children. A heightened risk of sensitization to
indoor (including cockroach) and outdoor allergens for Puerto Rican children was reported in
a multiethnic study conducted in Hartford, Connecticut.16 In that study African Americans
were also shown to have more sensitization to outdoor allergens. Litonjua et al,11 in a study
of 882 female Boston residents, also noted that certain environmental allergens were
significantly related to SES (eg, cockroach, mouse, and dust mite) and that sensitization to
these allergens was more prevalent among African American and Hispanic females in the study
when compared with non-Hispanic whites. Because race and SES were so tightly linked in
these last 2 studies, the independent contribution of each to observed differences in IgE levels
could not be fully assessed, despite efforts to adjust for poverty by using census-based
information. Nonetheless, a heightened susceptibility to allergic sensitization might translate
into increased risk or more severe disease among minorities. A case-control study conducted
by Gelber et al17 of mostly whites and African Americans showed that adults who present to
the ED for acute asthma were 7 times more likely to be sensitized to 3 or more allergens and
have high levels of allergen in the home when compared with control subjects.

Of note is that an Australian study by Ponsonby et al18 showed that atopy is overrepresented
among children with severe asthma. Thus, differences in allergic sensitization by race-ethnicity
in those with allergic asthma might influence both the development of asthma and its severity
once established.

RACE, ETHNICITY, AND ASTHMA GENETICS
The genetically complex nature of asthma is illustrated by the numerous polymorphisms that
have been associated with asthma diagnosis, disease severity, and response to therapy.19-24
Differences in the frequency of these polymorphisms by both race and ethnicity have also been
described.23,25-27 The relative contribution of these genotypic differences to asthma
disparities is currently unknown. It is important to note that although there is clearly genetic
variability between racial and ethnic groups, there is also substantial variability within groups.
28-30 Therefore current US census categories should not be considered monolithic. For
example, in a recent study of polymorphisms in the31 Β2-adrenergic receptor, Choudhry et al
showed that the Arg16 allele was associated with asthma severity and bronchodilator
responsiveness in Puerto Ricans but not in Mexicans, suggesting an additional gene-gene or
gene-environment interaction in one of these groups.

RACIAL DISPARITIES IN THE CONTEXT OF DISEASE PREVENTION
The concept of disease prevention encompasses an understanding of the cause and
consequences of disease in populations and is often described at the stage of intervention (ie,
primary, secondary, and tertiary). Ways to reduce racial disparities in asthma can also be
discussed in this context. As such, primary prevention targets reductions in asthma incidence
through the identification and elimination of exposure to risk factors that are more common
among minorities. Secondary prevention is the mitigation of established disease and involves
disease detection, management, and control, all of which might be suboptimal in minority
populations. Tertiary prevention, the reduction of disease complications, involves identifying
race differences in the treatment and control of severe disease and factors related to asthma
mortality. Reducing racial disparities in asthma will require that contributing factors at each
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level of disease prevention are understood and that this knowledge be translated into clinical
practice and public health policy.

PRIMARY PREVENTION: ELIMINATION OR REDUCTION OF FACTORS
RELATED TO ASTHMA INCIDENCE
Race, ethnicity, and asthma incidence

Few US studies specifically provided detailed asthma incidence rates and none by race.
32-35 Beckett et al35 used data from a large multicenter study on coronary artery risk to
evaluate weight gain and, in this case, cumulative incidence of asthma. Among the 4547 young
adults aged 18 to 30 years, the 10-year cumulative incidence of asthma was 6.7%, 10.5%, 5.4%,
and 9.7% for black males, black females, white males, and white females, respectively. The
Children’s Health Study, a prospective study of 3792 fourth through tenth graders did report
an overall incidence rate of asthma (2.5/100 person-years) but not race-specific rates.33
Compared with non-Hispanic whites, the relative risk of new-onset asthma was 1.05 (95% CI,
0.70–1.57) for Hispanics and 1.53 (95% CI, 0.77–3.02) for blacks, although the latter made up
less than 6% of the study population.33 A recent study of lead exposure used claims and
encounter databases for 4634 managed care enrollees (70% African American) and reported
incidence rates by race. The incidence rate of asthma for African American children was 3.0
per 100 person-years versus 1.2 per 100 person-years for white children (P < .01). Adjusting
for birth weight, sex, and SES did not alter this difference.5 Clearly, basic knowledge regarding
racial differences in asthma incidence rates is lacking.

Race, ethnicity, and risk factors for asthma
Risk factors prevalent in minority populations, such as obesity and low birth weight, might
affect asthma risk. It has been suggested that obesity might be directly related to the
development of asthma through histologic changes in lungs, alterations of hormonal patterns
and immune function, or mechanical stress on the respiratory system, such as decreased airway
caliber or pulmonary vascular congestion.35-38 Obesity is more prevalent among African
American and Latino populations when compared with non-Hispanic whites. According to
recent data, almost 50% of US African American women are obese.39 Indirectly, obesity might
be associated with a sedentary lifestyle, leading to an increase in exposure to indoor allergens.
36 Prospective studies in US populations are consistent in finding an interaction between
obesity and asthma risk by sex but do not agree on whether the risk is higher in female or male
subjects.32,33,35 As a modifiable risk factor, the role of obesity in asthma incidence warrants
exploration and might provide further insight into racial-ethnic disparities. To date, no studies
of racial differences in the relationship of obesity to asthma have been conducted.

Low birth weight is more prevalent among African Americans and is also a risk factor for
asthma. Results of 2 different analyses found that low birth weight accounted for 30% to 68%
of the racial differences in asthma observed in the populations studied.40,41

Residential segregation has the potential to shape socioeconomic conditions that can influence
the risk of asthma development, including community-level and individual-level exposures.
42-44 Outdoor pollution has not been associated consistently with incident asthma, although
it has been associated with increased symptoms among prevalent cases and is more often a
problem in areas where people of less means reside.45 The built environment, defined as the
physical environment humans have constructed,46 might also have an effect. For example, if
one’s surrounding provides little opportunity for physical activity, this might in turn result in
increased obesity and an increased incidence of asthma. Children from poor areas have been
shown to spend less time outdoors because of a lack of playgrounds and recreational programs
and concerns about safety.47
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Individual-level exposures have been investigated in urban and nonurban settings. For
example, in some studies early exposure to pets or some related factor have been found to be
protective for the development of persistent allergic sensitization or asthma.48-50 Pet keeping,
however, has been found to be less common among African Americans.51 Cockroach exposure
has been associated with an increased risk for incident disease, with cockroaches found to a
higher degree in urban areas compared with suburban areas, as are rodents.52

SECONDARY PREVENTION: EARLY DETECTION AND REDUCTION OF
MORBIDITY
Early detection

Presumably, early detection of asthma symptoms will facilitate treatment and curb disease
progression. Screening programs identifying children with asthma symptoms but no formal
diagnosis (“undiagnosed asthma”) might provide an opportunity for treatment and a reduction
in morbidity. In a population-based study of more than 122,000 schoolchildren, factors
independently related to undiagnosed frequent wheeze included African American race or
Hispanic ethnicity (25% to 35% increase in risk) and low SES (50% increased risk) but not
urban residence (odds ratio, 0.91; 95% CI, 0.89–0.96).53 Children with undiagnosed frequent
wheeze reported less health care and lower self-rated health status. In contrast, a recent study
using data from the 1999 National Health Interview Survey found that after adjusting for
disease severity, minority children were actually more likely to be given diagnoses than non-
Hispanic whites.54 Regardless of race, the prevalence of undiagnosed asthma is not easily
compared across studies because estimates in the literature range from 5.3% to 20% depending
on the symptoms, criteria, or both used.55-57

Do those without a diagnosis benefit from treatment? A positive-intervention effect was
reported in phase II of the National Cooperative Inner-City Asthma Study, which involved a
randomized trial to evaluate the effectiveness of an asthma counselor in reducing asthma-
related morbidity among children with and without diagnoses.58 In another randomized trial
of Open Airways, an asthma management program for school-aged children, subanalyses
showed that children with undiagnosed asthma also benefited from treatment when compared
with control subjects.59 A caveat in interpreting the results of these studies is the lack of
information on persons categorized as having undiagnosed asthma. For example, in one study
8.4% of those without a diagnosis reported being prescribed asthma medications for symptoms.
59 In light of evidence that treatment delays might prevent improvements in quality of life and
other health outcomes, such as missed work or school, further exploration of early detection
as a means of reducing asthma morbidity in minorities is warranted, accompanied by consistent
definitions and phenotypic classifications of asthma for use in epidemiologic studies.

Culture, attitudes, and beliefs
Establishing or maintaining optimal functioning in persons with physician-diagnosed asthma
requires that health care providers understand how culture, attitudes, and beliefs influence
disease management. Mistrust of the medical care system is still voiced by African Americans.
60,61 Among Latino communities, variations in family structure (eg, extended families), as
well as health beliefs and coping mechanisms, are likely to influence disease management.
62,63 The same is true for other minority groups. In a study of 310 Hispanic and African
American parents of children with asthma, 89% of the parents had treated their child in the
past year with some form of complementary or alternative medicine, most without telling the
child’s physician.64 Of these, 59% believed the alternative therapy was at least as effective as
pharmacologic therapy, and many used the alternative therapy first for acute attacks. Ford et
al65 found that compared with whites, African Americans had lower scores in asthma
knowledge but were less likely to believe asthma was best managed by a health care
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professional. Apter et al66 found that attitudes toward inhaled corticosteroids, such as fear of
adverse effects and doubts in the benefit of these drugs, although significantly higher for
African Americans compared with whites, did not entirely explain the relationship between
race and adherence in multivariate models. These findings illustrate cultural differences toward
standard medical care and emphasize the need for a better understanding of factors that
influence its use.

Language barriers, in addition to cultural barriers, can undermine quality asthma care. Chan
et al67 reported that deficiencies in asthma management skills and knowledge about asthma
were associated with a Spanish-speaking home.43,44,59 These limitations were related to a
higher frequency of adverse outcomes among children from Spanish-speaking families relative
to English-speaking Latino, African American, and non-Hispanic white families. Language
barriers might contribute to disparities in asthma morbidity through direct hampering of
communication, collaboration, and education.

The residential environment also plays a key role in observed disparities in asthma morbidity
related to environmental management.43,44 Crowding and substandard housing translate into
an inability to regulate indoor temperature and humidity and increased exposure to indoor and
outdoor allergens and irritants. Moreover, prolonged exposure to allergens might in turn
prevent adequate asthma control.68-70 Other environmental exposures, such as tobacco
smoke, have been associated with ED visits for asthma and with school absenteeism in children
with asthma.71-73 In 2 studies of urban children with asthma, the prevalence of smoking
among caregivers in the home was approximately 60%.56 However, interventions must take
into account that tobacco is a coping strategy for individuals dealing with the stress and
deprivation of economically disadvantaged settings and perhaps from the added stress of caring
for a family member with asthma.74

Obesity
Because obesity is more prevalent among African American and Latino populations when
compared with whites, reducing differences in adiposity might mitigate racial disparities in
asthma control. Obesity has been associated with severity and persistence of symptoms from
childhood into adolescence.32 National Cooperative Inner-City Asthma Study findings
suggest that clinical management of asthma might be more difficult in urban obese children.
75 Randomized trials of weight reduction and exercise in persons with asthma suggest these
measures can improve asthma control, and although sample sizes are small, results are fairly
consistent.76,77

Stress and violence
Stress is higher among residents of economically disadvantaged neighborhoods.78 Parental
stress was found to be a significant predictor of infant wheeze in a prospective study of infants
with a family history of asthma, allergy, or both.79 In support of this concept, experiences of
racial discrimination are significant predictors of preterm and low-birth-weight deliveries and
other adverse health outcomes.80 Stress can be linked to asthma exacerbations through several
pathways, including the upregulation of mediators of the allergic response.42 Research on the
association of chronic exposure to violence and asthma morbidity is emerging. Using data from
the Inner-City Asthma Study, Wright et al81 found a significant gradient increase in
symptomatology with increasing exposure to violence after adjusting for SES and negative life
events.

Access and health care delivery
Disparities in access to and receipt of quality asthma care are well documented. These include
but are not limited to less prescribing of inhaled corticosteroids, less follow-up of acute
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exacerbations, and less availability of pharmacy resources in urban communities.82 The
importance of health care coverage should also be underscored. In New Jersey, extension of a
safety-net program to poor families who did not qualify for Medicaid resulted in significant
increases in asthma diagnosis and treatment in a predominantly Latino community.73 Access
to health care does not always explain these trends because disparities in care have also been
documented among insured individuals.83,84

TERTIARY PREVENTION: MITIGATING DISEASE COMPLICATIONS
Whether differences by race-ethnicity reflect different phenotypes as opposed to variations in
disease incidence, prevalence, or severity is not clear. Putative markers of severity (eg, ED
use) might also be influenced by culture, access, and behavior, such that distinguishing use
patterns from actual disease severity can be difficult. There is general consensus in the literature
that severe asthma, as indicated by frequency of hospitalization or by the rate of asthma deaths,
is higher among minorities. A study from Charleston, South Carolina, showed that over the
interval from 1956 through 1997, African Americans experienced a 20-fold increase in the rate
of hospital discharge for asthma compared with a 5-fold increase for whites.85 In another large
multicenter study of ED visits by adults, asthma management did not vary by race in the ED;
however, blacks and Hispanics were twice as likely to be hospitalized for their asthma episode
and to experience symptoms 2 weeks after hospital discharge.86 These findings suggest either
that the asthma episodes are more severe in African Americans and Hispanics by the time they
arrive in the ED or that their asthma is less responsive to treatment. McConnochie et al87
studied all asthma hospitalizations in Rochester, New York, occurring in a 5-year period.
Asthma hospitalization rates were 5.21 per 1000 (95% CI, 4.83–5.58) and 1.05 per 1000 (95%
CI, 0.98–1.13) for “inner-city” versus suburban areas, respectively. Asthma severity was
determined by arterial oxygen saturation, nebulized treatment frequency, and length of stay.
Results indicated a higher incidence of hospitalization for severe acute asthma among inner-
city residents compared with residents from other areas. The authors concluded that higher
hospitalization rates in these areas signaled a greater morbidity burden, as opposed to excess
use.

Recent studies on racial and ethnic variations in response to asthma medication underscore the
importance of extricating disease management from disease severity in asthma. Results of the
National Jewish Medical and Research Center study suggested that African American patients
with asthma have a diminished response to glucocorticoids, as determined by the amount of
dexamethesone needed to suppress in vitro T-lymphocyte activation.88 Also relevant are the
results of Choudhry et al,31 discussed earlier, regarding a differential response to bron-
chodilators between Puerto Ricans and Mexicans. Clearly, more research in this area is needed,
but results suggest that racial and ethnic differences in response to medication must be
considered, along with management, behavior, and access, as a potential contributor to
disparities in asthma severity.

SUMMARY
Concepts of disease prevention can be applied to the elimination of racial-ethnic disparities in
asthma. Asthma primary prevention will require continued advances in research on factors
related to incidence, the ability to disentangle effects caused by race-ethnicity from those
caused by SES and related factors, and the ability to perform successful interventions. Although
genetic differences might be important in learning more about the natural history of asthma,
the potential for modification is low. A possible exception is the tailoring of treatment regimens
on the basis of the patient’s predisposition to respond to therapy.

Joseph et al. Page 7

J Allergy Clin Immunol. Author manuscript; available in PMC 2007 July 2.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Disease management would seem an area most amenable to changes that could reduce asthma
morbidity in US minorities and ultimately mitigate disparities. Recent reports of continued
discrimination, unequal treatment, and poor access for many poor and minority US citizens,
despite major advances in science and medicine, demand a renewed focus. Understanding the
biologic and social concepts driving disparities is central to their elimination.
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FIG 1.
Current asthma and asthma attack prevalence, 2002. Rates are age adjusted to 2000 population.
Source: Centers for Disease Control and Prevention/National Center for Health Statistics/
National Hospital Ambulatory Medical Care Survey and National Hospital Discharge Survey.
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FIG 2.
Asthma ED and hospital visits, 2002. Rates are age adjusted to 2000 population. Source:
Centers for Disease Control and Prevention/National Center for Health Statistics/National
Health Interview Survey.

Joseph et al. Page 14

J Allergy Clin Immunol. Author manuscript; available in PMC 2007 July 2.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript


