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Abstract
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Substantial research has documented pervasive disparities in the prevalence, severity, and morbidity
of asthma among minority populations compared to non-Latino whites. The underlying causes of
these disparities are not well understood, and as a result, the leverage points to address them remain
unclear. A multilevel framework for integrating research in asthma health disparities is proposed in
order to advance both future research and clinical practice. The components of the proposed model
include health care policies and regulations, operation of the health care system, provider/clinicianlevel factors, social/environmental factors, and individual/family attitudes and behaviors. The body
of research suggests that asthma disparities have multiple, complex and inter-related sources.
Disparities occur when individual, environmental, health system, and provider factors interact with
one another over time. Given that the causes of asthma disparities are complex and multilevel, clinical
strategies to address these disparities must therefore be comparably multilevel and target many
aspects of asthma care. Clinical Implications: Several strategies that could be applied in clinical
settings to reduce asthma disparities are described including the need for routine assessment of the
patient’s beliefs, financial barriers to disease management, and health literacy, and the provision of
cultural competence training and communication skills to health care provider groups.
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Introduction
Substantial evidence across multiple avenues of research has documented pervasive asthma
disparities between minorities and non-Latino whites. Higher rates of asthma prevalence are
consistently found among certain minority racial/ethnic groups, particularly African American,
American Indian and Puerto Rican populations.1-3 There is also substantial evidence of worse
asthma control among minority populations compared to non-Latino whites (NLW), including
significantly higher rates of asthma exacerbations and missed days from school or work,4-6
greater rates of emergency department (ED) utilization,7-9 higher hospitalization rates,9-12
as well as greater asthma mortality risk.13, 14
Although the literature in asthma disparities is evolving rapidly, considerably more research
has been conducted with certain minority groups, such as African Americans and Latinos,
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compared to others, such as Native Americans. Additionally, the manifestation of disparities
across different racial/ethnic groups may differ substantially. For example, Latinos of Mexican
origin present with lower asthma prevalence and morbidity compared to whites,1, 2 and
children of African American and Puerto Rican origin appear to have the highest prevalence
as compared to non-Latino whites,3 with Puerto Ricans exhibiting the highest prevalence of
any other ethnic/racial group.1 On the other hand, African Americans demonstrate higher rates
of hospitalization9, 10, 12, 15 and higher rates of asthma mortality13, 14 compared to NLW
and Latino populations. These findings suggest that what constitutes “disparity” may differ by
racial/ethnic group.
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Although ethnic/racial disparities in asthma have been well established, the underlying causes
of these disparities are poorly understood, and as a result, the leverage points to address them
remain unclear. In the present paper, we present a brief review of current findings that have
emerged in key areas of research on health care disparities in asthma, and propose a multilevel
framework for integrating this substantial literature. Our model is derived from the Institute of
Medicine’s 2002 landmark report on unequal care, which focused on 1) health care policies
and regulations, 2) operation of the health care system, and 3) provider/clinician-level factors.
In addition to these health care system factors, we also consider broader 4) social/environmental
factors, and 5) individual/family attitudes and behaviors that may have a role in asthma
disparities. Below we present empirical support for the processes included in the main domains
of our proposed model and suggest how this model can be helpful in advancing both future
research and clinical practice.

1) Health Care Policy Factors
There is evidence that certain health care policies may contribute to disparities in asthma
outcomes, and that cost control strategies implemented by public health plans may
differentially affect minority populations. Minorities are over-represented in government
sponsored health plans such as Medicare, which are federally and state regulated for cost
control. As a result, minority populations may receive restricted access to specialists and
preventive care, thus resulting in lower quality of health care.16, 17
Access to Care
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Factors common to publicly insured plans, such as decreased use of preventive care and limited
referrals to asthma specialists, have been associated with higher rates of hospitalization, ED
use and increased risk of mortality 18, 19. Restricted access to specialists may contribute to
disparities in asthma morbidity, given that there is evidence that specialists are more likely to
prescribe controller medications than primary care providers, independent of the patient’s
minority status.19, 20
Eligibility and Co-payment
In an effort to control costs, many states have enacted policies to reduce Medicaid eligibility
and manage prescription drug benefits, either by lowering the payments to pharmacies, or by
introducing co-payments.16 There is preliminary evidence that the introduction of these
restrictions may negatively affect asthma outcomes among minorities and the poor16, hence
increasing existing disparities. In support of this notion, one study demonstrated that doubling
existing co-payments resulted in a 21% reduction in the number of prescriptions filled for
asthma.21 Rand and colleagues22 found that among African American families covered by
Medicaid, out of pocket payments for health care were an important predictor of ED use for
an asthma exacerbation.22 These findings suggest that increasing out of pocket costs to
disadvantaged groups may diminish access to medication and to appropriate strategies for
preventive management of exacerbations.
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2) Operation of the Health Care System
Adherence with Guidelines
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National guidelines23 continue to stress that families and health care providers should
collaborate actively to manage asthma, with an emphasis on preventive management.
Preventive management includes strategies to avert asthma episodes through control of relevant
environmental triggers, regular use of controller medications for patients with persistent
symptoms, use of an asthma action plan, and referrals to specialists when indicated. In addition,
assessment of asthma severity at initial presentation should guide treatment initiation, with
repeated assessments of asthma control to determine if relevant treatment adjustments need to
be made. Research demonstrates that many health care providers have difficulty adhering to
these established guidelines24-26, particularly providers who treat minorities.27
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There is evidence that providers often fail to provide a prescription for controller medications
even when children present with symptoms of persistent asthma,28 and that this underprescription of controller medications is even more pronounced for minority children as
compared to NLW’s.29, 30 In a recent study of prescription practices of pediatricians treating
children with mild persistent asthma, pediatricians in practices with more than 25% of African
American children in their practice reported prescribing daily use of controller medications
less frequently (31%) than pediatricians in all practices (51%).31 Other research has shown
that African American and Latino children are less likely to have inhaled corticosteroids (ICS)
prescribed during an ED visit, and less likely to have ICS filled prior to the ED visit as compared
to NLW’s.8, 9, 32
Practice policies
Practice policies within managed care Medicaid setting may also have an impact on asthma
outcomes. For example, Lieu and colleagues33 found that settings in which the organization
provided reports about asthma screening to physicians, promoted access and continuity of care,
and implemented cultural competence training for staff had better asthma outcomes and higher
patient-rated quality of care after adjusting for patient demographics and baseline asthma
status. In practice settings that promoted these policies, patients were less likely to under use
controller medications, and demonstrated better indicators of physical status at follow up.

3) Health Provider/Clinician Factors
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Although less commonly studied, it should be acknowledged that individual provider
characteristics and beliefs have the potential to contribute to disparities in asthma outcomes.
The IOM report 17 proposes that, although most providers intend to provide equitable care,
subtle forms of discrimination may contribute to disparities in health care. The report proposes
three mechanisms that may produce discriminatory provider practices: Unintentional bias
against minorities in interpreting the patient’s symptoms and in decision making, greater
clinical uncertainty when interacting with minority patients, and beliefs or stereotypes held by
the provider. Unintentional bias results from the marked differences that often exist between
physicians and patients belonging to other socio-economic class or racial/ethnic groups.
Physicians are likely to share the same beliefs or stereotypes of minorities shared by the culture
in which they live and these in turn may affect the care they give. These three sources of practice
bias are more likely to occur when physicians have poor understanding of the patient’s ethnic
and cultural disease models, and limited knowledge of patient preferences regarding disease
management approaches.34 In what follows we provide some evidence that minorities with
asthma may receive poorer treatment within the clinical encounter as compared to NLW’s with
asthma.
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Bias/Stereotyping
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Asthma is a disease for which assessment of current level of asthma severity is crucial for
appropriate treatment. Provider assessment and interpretation of patient-reported symptoms
are crucial in determining asthma severity level. Thus, ineffective provider communication
often results in misclassification of asthma symptom severity among minority patients. One
study of patients enrolled in 15 managed care organizations showed that under classification
of asthma severity by physicians was significantly more common among African Americans
than NLW’s, and that this underestimation was associated with lower patient use of inhaled
corticosteroids (ICS).35
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Providers may unconsciously behave in ways that confirm their stereotypes, even though
consciously they intend to provide equal treatment.36 For example, some physicians believe
that African Americans are less adherent with treatment37, a notion which could lead to lower
prescription rates of controller medications, and less emphasis on preventive education.
Although this belief is supported by research showing that African-Americans and other
minorities are less likely to adhere to medication38,39 these findings do not reflect the behavior
of all members of a group, and should not be used to predict individual patient’s behaviors.
Further, non-adherence may result from remediable, but often hidden barriers such as
inadequate patient education, health beliefs or poor health literacy. Physicians who
communicate effectively and get to know their patients as unique individuals will therefore be
best able to identify and address patient barriers to adherence.
Cultural Competence
Providers’ greater misclassification of severity for minority groups may be due to cultural
differences. Asthma treatment relies on the accuracy of the patient’s symptom reporting, and
provider comprehension and interpretation of those reports for appropriate diagnosis and
treatment. When the family and provider come from different cultural backgrounds, and/or
speak different languages, difficulties in the cross cultural communication may compromise
the acquisition of the necessary information to make an accurate diagnosis, or assess severity,
develop a trusting relationship and treat adequately.40-42 Research in this area is limited, and
although investigations of the contribution of limited cultural competence and provider bias to
asthma disparities may be challenging to implement, such research may provide greater insight
into the mechanisms underlying disparities in disease management behavior and outcomes for
patients with asthma.

4) Individual/Family Factors
NIH-PA Author Manuscript

Emerging research has examined the role that biologic and genetic risk factors may play in
asthma disparities.43, 44 While these inherent risk factors likely contribute to susceptibility
and/or severity, it is also clear that substantial variation in asthma outcomes may be mediated
through the influence of individual behavioral and psychosocial differences on selfmanagement. We describe below these potentially modifiable individual/family factors that
may contribute to asthma disparities.
Health Beliefs
Given that one of the most central recommendations for management of persistent asthma
symptoms is the use of daily controller medications, and that the use of quick-relief medications
is recommended for all patients with asthma45, attitudes toward medication use are an
important factor to consider in understanding disparities in disease management and course.
Attitudes towards medication impact utilization of physician-recommended as well as
alternative medications, and, ultimately, health outcomes. For example, use of home remedies
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to manage asthma has been reported frequently among Latinos46, 47 and African Americans.
48, 49 The use of home remedies as an initial response to symptoms may delay timely treatment,
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causing symptoms to progress and become more severe. There is evidence that many patients
never tell their physicians about the use of home remedies,50 and that greater discussion of
how to integrate home remedies with conventional asthma treatment would be well-received
by patients with asthma.48
In addition to use of alternative medications, there is some evidence that general beliefs about
medication efficacy and concerns about medication use vary widely by ethnicity. One
qualitative study with African-American parents documented numerous concerns and barriers
to medication use.49 Parents noted many concerns about medication and side effects, such as
the belief that children would become addicted to asthma medicines. A recent survey
study51 indicated that relative to non-minority parents of children with asthma, minority
parents’ concerns about medication more frequently outweighed belief in the need for
medication. Other research has indicated that Latino and NLW parents hold different beliefs
in medication necessity relative to concern, with Latino parents acknowledging higher levels
of concern about medication use and addiction in relation to medication necessity.52
Adherence with therapy
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Even if families receive and fill a prescription for controller medication, adherence is generally
poor53 and most compromised among minority patients.38, 39 In one early study, Apter and
colleagues38 found adherence to ICS among adults with moderate to severe asthma to be
approximately 63% of prescribed doses. Racial/ethnic minority status, Spanish as primary
language, and poor patient-clinician communication were all associated with poor adherence.
38 In another more recent study, African American adults were found to have low ICS
adherence relative to NLW’s (40% vs. 58%).54 Studies with pediatric groups demonstrate a
similar pattern. A recent investigation found that minority children (predominately AfricanAmerican) took significantly fewer doses of inhaled steroids relative to non-minority children
(35% vs. 62% of prescribed doses, respectively).55 Another study found a similar difference
in medication adherence rates between minority and nonminority children with asthma (37%
vs. 53% of prescribed doses, respectively), and that these differences remained when
controlling for socioeconomic status.56
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There is some evidence that the concerns about medications more frequently held by minorities
may be a factor in low medication adherence however, study findings have been mixed. In one
study, negative beliefs were associated with poor self-reported adherence among parents of
children with asthma, although actual medication use was not measured.51 Among adults with
asthma, there is some indication that medication beliefs may mediate the association between
minority status and low adherence to ICS, and that “readiness to take ICS” may predict
adherence for African Americans with asthma.57 In other words, culturally different
medication beliefs may be a factor in explaining the observed association between minority
status and low adherence to ICS. Another study however, found that although attitude toward
ICS use was predictive of adherence, it did not mediate the association between race-ethnicity
and adherence.58 Negative beliefs about controller medications, and associated underuse, may
be an important factor in the observed ethnic disparities in asthma morbidity however, the
mechanisms through which these factors interface with other sources of disparity, such as
health care access and financial resources, merit further investigation.
Health Literacy
Health literacy may also be a barrier to patient understanding of physician educational
information. In one study of elderly patients insured by a large private health care plan, 33.9%
of English-speaking and 53.9% of Spanish-speaking respondents were found to have
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inadequate or marginal health literacy.59 Poor health literacy is also more common among low
income and minority patients.60 Substantial research has confirmed that low health literacy is
associated with overall poorer health outcomes for several conditions including asthma.60,
61 There is some evidence that providing tailored asthma self-management education can be
a useful strategy among low-literacy adults with asthma,62 suggesting that how providers
identify and communicate with patients with low health literacy may have an impact on disease
management outcomes.

5) Social/Environmental Factors
Americans with low socioeconomic status (SES), whether measured by income or occupation
have higher levels of illness than higher income populations.63 People with low incomes in
general have poorer health and shorter life expectancy.64 For certain racial groups such as
African Americans, mortality rates in almost every illness including asthma are higher than
whites independent of income level.63 Furthermore, minorities and individuals with low SES
are more likely to engage in high risk behaviors associated with asthma exacerbations such as
smoking, and are also less likely to quit smoking than high income populations.65, 66
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It is well known that a vast majority of minorities live in neighborhoods where most families
are below the federal poverty level and in segregated neighborhoods where the majority of
families belong to the same minority group (68). 67 Although poverty has been associated with
poor health in general, in the case of asthma the evidence has been equivocal, with three studies
finding an association between neighborhood poverty and increased asthma prevalence
independent of individual risk factors64, 68 and two other studies finding no association,
particularly for Hispanic adults.67, 69
It is well demonstrated, however, that individuals of low SES often live in urban neighborhoods
characterized by greater exposure to environmental toxins and violence, and higher levels of
stress.70 A growing number of studies have shown that these multiple social and economic
stressors characteristic of poor urban neighborhoods affect health independent of individual
vulnerabilities.71, 72
Environmental Factors
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Housing in impoverished areas is more likely to have above average exposure to indoor
allergens such as dust mite, rodent allergens, cockroach allergens, mold and mildew.64, 73
Low-income communities have higher concentration of buildings that emit environmental
pollutants into the ambient air.74 Although it is not clear whether air pollutants cause asthma,
level of air pollution is correlated with morbidity of respiratory illnesses.75 Minority children
are also significantly more likely to be exposed to passive cigarette smoke, which is a known
contributor to asthma prevalence and morbidity.76, 77
Stress/violence
Residents of poor neighborhoods may experience stress related to lack of neighborhood safety,
violence and discrimination.78 There is increasing evidence that stress may influence the onset
and course of asthma, particularly for those in urban environments. In addition, levels of
maternal stress79 and distress80 have been associated with increased risk for asthma onset.
Stress related to exposure to violence in high risk neighborhoods has been associated with
asthma exacerbations.81 Several other studies have found an association between stress,
asthma and atopy.82-84 In one novel study, chronic stress was associated with immunological
profiles in a sample of children with asthma.85 Specifically, the pathway between SES and
immune function (higher production of IL-5 and increased eosinophil counts) was explained
by differences in chronic stress and threat perception.
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Depression
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Poverty is linked with a markedly higher risk of depression.86 An emerging literature links
depression in low-income individuals with less confidence in asthma treatment effectiveness,
less self-efficacy to cope with asthma episodes, poor adherence to therapy, higher use of
emergency, hospitalization and outpatient services, higher functional impairment, higher
number of asthma episodes and decreased use of preventive services.87-89
Stress and socioeconomic disadvantage clearly increases risk for asthma and places additional
burdens on asthma management. One recent study of urban children with asthma found that
although poverty was independently associated with increased risk for asthma morbidity, a
cumulative risk index consisting of multiple risks associated with urban neighborhoods (e.g.,
neighborhood unsafety), urban living (e.g., exposure to ETS), and cultural experiences (e.g.,
acculturative stress) and accounted for additional variance in morbidity indexes than poverty
alone.47 These findings suggest that models that attempt to depict social and economic
influences on asthma outcomes among minority groups will need to capture multiple levels of
risk.

A Multi-level Conceptual Model for Explaining and Addressing Asthma
Disparities
NIH-PA Author Manuscript

The body of research in this area suggests that no single risk factor has emerged as the primary
cause of disparities. Instead, asthma disparities have multiple, complex and inter-related
sources. Therefore, to move forward in our understanding of asthma disparities and
development of effective interventions it will be necessary to frame our future research within
a conceptual model that incorporates a range of risk factors at multiple levels of influence. We
propose a multilevel multifaceted, conceptual model to explain the mechanisms involved in
the observed disparities in asthma. (See Figure 1). The model is based on an expanded definition
of the IOM model that depicts disparities as racial and ethnic differences in access, health care
quality or health care outcomes not due to differences in appropriateness of care, health status
or patient preferences.17, 90 This definition considers racial/ethnic disparities as requiring
remediation even if they arise through differences in income, insurance and other mechanisms
outside the clinical condition.91 Given that the effect of social class in explaining disparities
is likely to be as potent as that of race/ethnicity, and there are likely to be interactions between
class and ethnicity92, we include income and access factors as important contributors to asthma
disparities.
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The key domains relating to the health care system are depicted on the left-hand side of Figure
1. As in our previous model4 and because of the increasing evidence of genetic and biological
differences related to the risk for asthma and its course, we add emphasis on individual-level
variables, as well as individual-based processes that are modifiable, but may contribute to
disparities (e.g. medication beliefs, and illness management behaviors). Additionally, we
include a fourth domain of external environmental factors (e.g., indoor/outdoor allergens,
pollution and neighborhood stresses), which may be particularly critical for the onset and
progression of asthma (See right hand side Figure 1). The components within and across the
domains are assumed to interact with each other to affect the process of care that, in turn,
influences disparity outcomes.

Practical Implications of Applying a Multi-level Asthma Disparities Model for
Research and Clinical Practice
It is apparent from this review that understanding ethnic and/or cultural disparities in asthma
morbidity and prevalence is a complicated process. While multiple risk factors have been
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identified, no single variable directly accounts for large differences in outcomes. If we are to
reduce asthma disparities there is a need to obtain a better understanding of the complex ways
in which multiple variables interact, and the relative weight that each one contributes to
inequalities in asthma morbidity and prevalence. Research that examines the complex
relationships among factors at the socioeconomic, health system and individual level that
increase the risk for poor asthma outcomes among the poor and racial/ethnic minorities is
needed.
For example, it is possible that genetic variations in medication response found among some
African Americans and some subgroups of Latinos with asthma44, 45 may relate to individual
beliefs about the efficacy of medication. The process of care in which these beliefs are discussed
and addressed is shaped by the health care literacy of the patient, the health care system, and
elements of the patient-provider interaction (e.g., provider biases about patient receptivity to
medication use). Health care policies then influence the accessibility of medication to patients.
Asthma management occurs through multiple channels, and to truly understand the
mechanisms underlying health care disparities we need to use a broad lens to consider the wide
range of influence on health care behavior. For this reason, the next generation of research will
require a more sophisticated analytic tool box that incorporates such strategies as multilevel
modeling.93
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It is important to note that some domains within the model may be more important or modifiable
than other domains. For example, although genetic factors clearly influence the onset and
expression of asthma2, 43, other factors such as those within the health care system, the patientprovider relationship, and the individual/family domain are more amenable to intervention.
Research regarding the efficacy and cost effectiveness of treatment approaches that affect
changes in these various levels of influence is needed to inform treatment course.
Culturally sensitive clinicians, who are well trained facilitate effective communication with
the family and provide the appropriate prevention education, intervention, and evidence based
treatment can offset many of the disparities related to asthma morbidity. Providers can make
special efforts with minority children to monitor changes in clinical status, and to modify
therapy more frequently when needed. Clinicians may need to spend more time with minority
patients so that they are able to better understand the patient’s context, medication and health
beliefs that may be interfering with treatment adherence and to more effectively meet the needs
of patients with low health literacy. We acknowledge, however that this recommendation may
be difficult to implement given the managed care health care policies in many states that require
high productivity of providers in order to remain financially solvent.
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Finally, asthma cannot be controlled effectively unless people have affordable access to a full
range of services and quality of care. Health policies can make insurance plans more accessible,
expand Medicaid and S-CHIP coverage and reimbursement to physicians, as well as reimburse
for prevention interventions that are culturally sensitive. Quality management strategies such
as “pay for performance”, as well as electronic health records that facilitate monitoring show
promise to improve quality of care if implemented in Medicaid.16

Clinical Implications and Recommendations
Our review of the literature and proposed model underscores that the causes of asthma
disparities are complex and multilevel. Clinical strategies to address these disparities must
therefore be comparably multilevel and targeted. We believe that disparities occur when
individual, environmental, health system, and provider factors interact with each other in
multiple ways, and that these interactions may vary according to the person’s particular needs
that change with time. With this preamble in mind we offer a number of suggestions that may
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begin to ameliorate the asthma disparities observed among ethnic racial groups. (see Table I).
The first step is for the clinician to acknowledge the complexity of the issues that may contribute
to poor asthma outcomes among minorities.94 Poor outcomes are often due to divergence
between physician recommendations and the implementation of a treatment plan. Patients’ lack
of adherence to recommended treatment is likely related to a cascade of factors that include
patient health literacy, medication beliefs, patient-provider communication, and health care
access.
At the level of the provider group or clinic, clinical strategies that routinely assess asthma
control and appropriateness of treatment, as well as interventions designed to improve
provider-patient communication about patient preference, asthma beliefs and barriers to care
are promising strategies for addressing the disparity observed in the quality of care received
by minority populations.33, 95
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Population-based projections indicate that the proportion of the United States population that
is considered “minority” will continue to increase over the next several decades, ultimately
surpassing the NLW majority by 2050.96 In addition, increasing pressures on the economy
may limit publicly available resources and initiate further restrictions on health care coverage,
heightening the risk that existing disparities in asthma will not just continue, but will increase.
The most effective intervention for addressing asthma disparities would likely be the
abolishment of poverty and racial bias. Until then, our asthma research and our clinical
strategies will necessarily have to become increasingly integrated, multi-faceted and
multilevel.
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Figure 1.

Multilevel Asthma Disparities Model
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Table I

Clinical Practice Strategies to Address Asthma Disparities
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Disparity Observed

Clinical Practice Strategies

Increased likelihood that health care
providers will under treat asthma

Incorporate routine clinic screening for asthma control
Audit asthma treatment plans for appropriateness

Increased risk of patient non-adherence

Assess patients’ treatment expectation, beliefs and concerns about asthma and asthma therapy
Inquire about use of complementary medications or complementary therapies
Routinely assess financial barriers to adherence
Reduce or eliminate co-pays

Increased risk of patient-provider
communication/language barriers

Implement cultural competence and communication skills training for staff and physicians
Increase availability of translators
Increase work force diversity

Increased exposure to high-risk
environments

Offer counseling and referral for smoking cessation/passive smoke avoidance assistance –.e.g.
1-800-QUITNOW. Public health departments may also offer free or low-cost programs.
Offer education on allergens and triggers

Increased risk of low health literacy

Avoid complicated medical terms
Use “tell me back” strategy to confirm understanding
Use low-literacy asthma educational materials

Increased risk of depression

Consider routine screening for depression with appropriate referral
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