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Minority groups with diverse racial and ethnic heritages and
persons living in poverty are much more likely to die of asth-
ma and to require emergency care for exacerbations of asthma
than white persons not living in poverty. The National Heart,
Lung, and Blood Institute convened a multidisciplinary group
of expert scientists and clinicians to review current research
aimed at understanding risk factors for these disparities in
asthma health outcomes, to describe key barriers to improving
asthma outcomes, and to establish priorities for future
research. Education programs for asthma and other chronic
diseases were reviewed. Successful elements of clinic and com-
munity-based programs were identified. Factors potentially
involved in producing disparities include gene-environment
interaction, psychologic and social factors, and socioeconomic
status. Stress potentially contributes to asthma morbidity at
both the individual and community level. Recommendations
are made to stimulate research to understand risk factors for
disparities and their mechanisms (eg, gene-by-environment
interactions and the role of stress), to define appropriate
research designs and methods for evaluating behavioral and
community interventions, and to examine how differential
access to care contributes to morbidity. Research is encour-
aged to identify strategies that improve cultural adaptation
and adoption of proven programs in a variety of populations.
(J Allergy Clin Immunol 2002;109:229-37.)
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In the United States minority groups with diverse
racial and ethnic heritages experience disparities in asth-
ma care that result in differentially high morbidity and
mortality.! African Americans are 3 times more likely to
be hospitalized and 4 times more likely to die from asth-
ma.2? Increasing information is becoming available indi-
cating that morbidity and mortality from asthma is also
high in US Hispanic populations, particularly Hispanics
from Puerto Rico. For example, in New York City the
average annual rate of hospitalization was 62.9 per
10,000 among Hispanics, 59.9 among African Ameri-
cans, and 12.2 among whites.!0 Hispanic residents of
New York City had a higher annual mortality (1.3 per
100,000) than among non-Hispanic whites (0.4 per
100,000).10

In general, morbidity from asthma is higher in urban
populations. In urban African American children this
increase in asthma morbidity parallels overall poor out-
comes from health problems.2!1-17 Prominent among
issues resulting in increased morbidity from asthma is
the absence of regular care.!6-18-20 Urban children
experience more difficulty managing their asthma for a
variety of reasons, including poverty, stresses of living
in an urban area, lack of family and community sup-
port, and lack of knowledge of asthma and its treat-
ment.12.13.21

The National Heart, Lung, and Blood Institute con-
vened a multidisciplinary group of expert scientists and
clinicians for a 1/2—day workshop with the goals of
reviewing current research aimed at understanding risk
factors for the disparities in asthma health outcomes that
are experienced by minority populations and persons liv-
ing in poverty and describing key barriers to improving
asthma outcomes. A major outcome of the workshop was
identifying promising opportunities for research and
research translation aimed at overcoming barriers and
reducing disparities in asthma outcomes.
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LESSONS FROM APPROACHES TO CHRONIC
DISEASE IN MINORITY COMMUNITIES

Education of patients about asthma
management

A number of randomized trials have demonstrated that
education about asthma and encouragement for self-
management substantially reduces the risk of emergency
department visits, hospitalizations, and lost days of work
when compared with usual care.22 Characteristics of
effective programs are (1) teaching patients to self-mon-
itor, (2) giving patients a written treatment plan that
allows self-adjustment of medications, and (3) offering
or providing regular appointments to review the progress
of care. Patient education is most effective when linked
closely to clinical care, especially when this care has a
preventative focus. Program efficacy has been most con-
vincingly demonstrated for programs targeting adults,
but there is considerable evidence that asthma self-man-
agement programs can be effective with children.

Although there is consensus that self-management
skills are valuable,?3 there is no definitive knowledge
about which of the broad range of skills taught are most
important and which components of asthma-education
programs promote these skills most effectively. With
regard to disparities in asthma outcomes encountered by
minorities, asthma-education programs can be equally
successful in minority and majority populations.24
Strategies used in asthma-education programs for
minorities that appear to be important in their success
include presentation in the language of the community,
use of methods appropriate for people with low literacy
skills, and use of needs assessment and learner-centered
teaching methods to access concerns of program partici-
pants. The greatest problem in reaching minority popula-
tions is not lack of effectiveness but lack of understand-
ing about how to establish patient programs in different
settings and how to encourage patients to become
engaged in the education process.

There has been considerable research on the education
of physicians about asthma management. There is evi-
dence that following key recommendations in clinical
practice guidelines for appropriate pharmacologic thera-
py?5 and for patient education?? reduces hospitalization
rates substantially. Most methods used to promote use of
asthma guidelines by physicians, as with general continu-
ing medical education, have had limited success. Howev-
er, there is encouraging evidence that interactive learning
by small groups of physicians26-28 and problem-based
learning and feedback on care provided through practice
profiling can effect significant change. The issue is not
whether there are effective methods of improving asthma
outcomes through physician education but how to intro-
duce and sustain effective physician education programs
in the larger health care system. Forming regional
alliances with managed-care organizations serving minor-
ity populations may create opportunities for studies to test
more widespread implementation of physician education.
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Development of programs to improve both patient and
physician education must take into account health care
beliefs and attitudes about the seriousness of asthma and
the possibility of controlling it. This is true both for the
patient and the health care provider. The clinician’s abil-
ity to address his or her patients’ beliefs can augment the
capacity to diagnose and manage asthma in accordance
with practice guidelines. For example, a program
designed to improve physicians’ communication skills,
emphasizing the need to elicit and address patient con-
cerns, results in improved asthma outcomes.26-28

Evaluation of approaches to other chronic
diseases

Asthma is only one of many health conditions in
which there are disparities in care and outcome among
minority populations and persons living in poverty. Over
the past 2 decades, substantial research has explored
community approaches to cardiovascular risk reduction
and diabetes management. One objective of community-
based programs is to include larger numbers of individu-
als, especially currently healthy adults and children who
may not be reached through clinical channels but who are
at risk for development of disease. The results of many of
these programs have been modest or disappointing,29-31
in part because development of interventions by investi-
gators often prevents audience members from having a
substantial role in program governance and does not
offer flexible implementation to suit local needs and
preferences.3? Programs that have emphasized local
authority in program direction have achieved significant
community-wide effects in smoking cessation,33-35 as
well as in asthma outcomes.3¢ Interventions in hyperten-
sion care and control and childhood obesity prevention
have also indicated the importance of multiple and flexi-
ble interventions in producing favorable outcomes.

Elements of successful community programs
in diverse settings

There is diversity in beliefs and practices that are
based on culture, social class, education, and minority
status, all 4 of which interact and contribute to health dis-
parities. Beliefs and practices affect both the type of pro-
gram likely to be effective and the research conducted in
a community to develop and test interventions. Cultural
beliefs and practices form a significant part of a patient’s
approach to health and wellness, with individual patients
combining personal, cultural, and biomedical beliefs and
practices and suggesting individual approaches.3” Use of
traditional complementary and alternative medicine
approaches may be powerful in many communities and
should be taken into account in programs and research.
Approaches to care must include obtaining a health-
beliefs history and asking about folk, home, and alterna-
tive therapies being used. Combining traditional biomed-
ical treatment with alternative therapy may be the most
effective approach to delivery of care for the patient by
integrating biomedical treatments into cultural beliefs.
Most cultural practices are internally logical and consis-
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tent. Synthesis and negotiation between medical and
patient-held beliefs and practices can be successful.38

Successful community intervention programs have
drawn on areas of strength within minority communities
rather than solely addressing deficiencies to help imple-
ment health-behavior change programs. Successful pro-
grams have taken advantage of communities with strong
extended-family ties and community involvement, a tra-
ditional heritage of strength and wellness, healthful
native foods, cultural sharing and family cohesion, and a
high valuation of children. The involvement of the com-
munity is crucial for program success.

Research needs to focus not only on the behavior of
individuals but also on the multiple social forces within
the environment that shape and support individual behav-
ior both positively and negatively. For example, research
is needed to identify how cultural beliefs and practices
influence health-seeking behaviors and how interventions
can build on these influences to maximize behavior
change. Improving access to care must thus include
approaches not only to resolving problems in the structure
of health care delivery but also to addressing psychologic
issues and beliefs and practices within the culture.

Research in minority communities should disaggre-
gate the effects of contextual factors, such as culture,
social class, and minority status. These variables con-
tribute separately and interactively to disparities in care
and outcome of chronic diseases. Likewise, traditionally
used racial and ethnic descriptors (eg, non-Hispanic
black, Hispanic, and white) often lump groups together
that have different epidemiologic, social, and cultural
profiles.39 Differences in acculturation also account for
intragroup variations in chronic illness prevalence, as
well as approaches to health, illness, prevention, and
treatment.40 Sensitivity to these contextual variables is
essential to providing high-quality research, health edu-
cation, and clinical care.

Successful community-based research to reduce the
risk of chronic disease among minority populations
appears to have common themes. These include building
academic-community partnerships, maximizing commu-
nity participation, creating and maintaining a community
advisory board that participates in all aspects of the
research, employing and training indigenous community
workers, integrating the study into the life of the com-
munity, locating the study office in the community, using
academic investigators as resources to the community,
and providing technical assistance in areas not always
related to the study. Involving students from local col-
leges or universities in a study may help build sustainable
health programs. Intervention teams must be multidisci-
plinary and include community health workers to provide
outreach services. Motivated staff is an important factor
in both study completion and producing effects. Patient
incentives are very important for initial recruitment and
ongoing retention.

An important lesson of previous community health
interventions is that considerable time is needed to devel-
op a strong trusting relationship between minority com-
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munities and academic institutions. Seed grants are prob-
ably needed to build the relationships with communities
and to develop the infrastructure necessary before grants
are written or certainly before interventions are begun.
Development of instruments that are applicable to the
culture involved in the intervention, in addition to being
valid and reliable for the collection of the research data,
is part of this process of building relationships. Avail-
ability of culturally valid research instruments is particu-
larly important when designing interventions for diverse
cultural groups or when there is a limited knowledge
base on effective models for intervention. Communities
are more responsive when there is trust and involvement
from known and respected community members. Train-
ing, education, and mentoring of local staff members will
extend the benefits of the program beyond the life of the
grant. Outcomes of treatment studies in the area of reduc-
tion in treatment seeking for acute myocardial infarction
indicate that traditional approaches seem to work as well
in minority as in nonminority populations but only with
significant attempts to involve the active participation of
community members.4!:42 Multicomponent studies seem
to offer promise for producing the greatest gains and
affecting broader societal segments involving working
with community members to organize the community in
support of the intervention, with providers to better
incorporate methods to educate patients with targeted
patient education materials, and broad-scale community
education efforts to enlist the support of unidentified
patients and the community at large.4!

RESEARCH ISSUES ON CAUSATIVE
FACTORS PRODUCING DISPARITIES

Gene-environment interaction

Asthma is a heritable trait, but genetic factors alone
cannot explain the rise in asthma prevalence, morbidity,
or mortality.43 However, a small change in the prevalence
of relevant environmental exposures could explain a sig-
nificant rise in disease prevalence among genetically sus-
ceptible individuals.** Gene-environment interaction,
defined as the coparticipation of genetic and environ-
mental factors,45:40 is particularly relevant to the cause of
asthma morbidity in racial-ethnic minorities because
these groups experience a disproportionate burden of
environmental exposures that influence asthma morbidi-
ty.47 Relevant exposures include smoking, stress, nutri-
tional factors, infections, allergens, and occupational
exposures. In addition, racial-ethnic variability in the dis-
tribution of genetic polymorphisms can potentially mod-
ify the response to pharmacotherapeutic agents.48:49 For
example, the prevalence of functional polymorphisms in
the gene encoding B,-adrenergic receptor varies across
race*849; it is unknown, however, whether pharmacoge-
netic differences contribute to disparities.49 Moreover,
obesity occurs disproportionately in US minority popula-
tions30:51 and increases the risk for asthma.>2 A genetic
polymorphism in the P,-adrenergic receptor has been
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found to be associated with asthma severity.49-53 3,-
adrenergic receptor polymorphisms are currently being
evaluated as disease severity modifiers.# There is pre-
liminary evidence that physical activity, a modifiable risk
factor, modifies the risk conferred by this polymor-
phism.>* Thus interaction between a genetic variant and
decreased physical activity, an environmental exposure,
may contribute to disparities. Because of the significant
racial-ethnic differences in both genetic and environmen-
tal risk factors for asthma, studies with adequate sample
size to detect meaningful gene-by-environment interac-
tions would help address disparities in asthma-related
morbidity.

Psychosocial factors, including stress

Although racial groups share certain genetic attributes,
social and cultural attributes of race seem more likely to
significantly affect health status. The definitions of major
racial groups vary across time and location, and self-
reports of racial identity often differ from the racial clas-
sification of the individual by others. Racial identity may
be more relevant to the individual’s cultural practices
than his or her phenotypic identification as assigned by
others.55:56 Race and ethnicity are often used in studies as
a proxy for biology, lifestyles, and exposure to racism,
poverty, and material deprivation. However, the assump-
tions underlying such uses of race are often not valid.

Perhaps a more productive focus for future research
would rely not on proxy variables but instead examine
the nature of more direct variables and the mechanisms
by which they affect asthma. One key variable emerging
in recent studies is stress.57 A variety of psychologic fac-
tors potentially contribute to asthma morbidity at both
the individual and community level. These include psy-
chologic state, as indicated by depression, anxiety, and
denial; stressful life experiences, whether acute, chronic,
recent, or remote; and moderating factors, such as per-
sonal disposition, perception of symptoms, social sup-
port, coping strategies, health beliefs, adherence, and
help-seeking behavior. Numerous publications have
shown a relationship between fatal asthma and depres-
sion,38-62 anxiety,03.64 stress,58.64.65 symptom percep-
tion,58:64.66 poor adherence, and delay in seeking medical
care.62:67-69 Indeed, psychologic factors have been impli-
cated throughout the continuum of severe asthma exacer-
bations, including emergency department visits,’0 hospi-
talizations,”! and near-fatal asthma episodes.59.72.73

It has been suggested that African Americans as a group
are more likely than their white counterparts to experience
chronic stress because of lower socioeconomic status
(SES), higher unemployment, lower status occupations,
crowding, crime, and even racism.’475 It has also been
hypothesized that African Americans, because of their his-
torical experiences with racism, maintain a heightened
state of awareness and are more likely to appraise chal-
lenging events and interactions as stressful (ie, incurring
harm or loss or posing a threat to the individual).”> Thus
stress may present a mechanism to account for racial dis-
parities, at least among African Americans.
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Multiple measures exist for psychologic stressors that
potentially influence asthma morbidity. Both exposure and
response to these stressors can be measured quantitatively
to identify both pathogenetic and protective mechanisms
that contribute to asthma severity and health care use.
Exposure to psychologic and social risk factors occurs
either at single points in time or at multiple points with
cumulative effects. The level of exposure to stress can be
assessed through measures of the types of stressors, the
variability within stressors, and the focus of stressors. It is
possible to assess the duration and timing of psychosocial
exposures (ie, whether they are acute or chronic and
whether they have the most effect during periods of vul-
nerability). In addition, the psychologic, behavioral, and
physiologic response to stress and perceived stressfulness
can be assessed, not only in individuals with asthma but
also in members of the individual’s social network, includ-
ing children, parents, and siblings. Assessment of stressors
for members of the social network should include the same
domains as for the individual of interest.

Socioeconomic status

SES refers to the level of access persons have to
resources, as well as their relative status within prestige-
based hierarchies. SES has 3 main components: educa-
tion, occupational prestige, and income (including indica-
tors of wealth and poverty). Alternative indicators exist
for each component, and each indicator (eg, highest
degree obtained, maternal education, wealth, home-auto
ownership, material hardship, ratio of income to needs,
changes in economic status, community characteristics,
and timing of material deprivation) has specific advan-
tages and disadvantages. Studies of a hypothesized effect
of SES on disparities should incorporate measures of SES
at multiple levels (individual, household, and neighbor-
hood). It is also important to incorporate such measures at
different points in the life course because there may be
temporally defined (eg, early childhood vs adolescence)
windows of susceptibility to the effects of SES. There is a
need for studies of intervening mechanisms to enable
interpretation of contemporary associations of race and
SES with health. At the same time, however, those studies
may have limited application beyond the specific setting
in which they were conducted because of historical and
contextual differences in the mechanisms that link SES
and race to health. SES and race should be viewed as fun-
damental social causative factors that contribute to dis-
parities through access to resources, avoidance of risks,
and minimization of the consequences of disease.’0 The
specific resources and risks that are implicated in their
relationships with health may change over time.

Other methodological issues

As reviewed in the workshop, causative factors con-
tributing to observed social and racial-ethnic disparities
in asthma include genetic polymorphisms, cultural prac-
tices, psychologic adjustment, stress-related biologic fac-
tors, variations in exposures to allergens, and socioeco-
nomic conditions. Such factors influence asthma rates
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both independently and jointly, so that research designs
to study cause must have the ability to test possible inter-
action effects. For example, the role of stress in the cause
and exacerbation of asthma may involve interactions
between immune, neuroendocrine, and behavioral fac-
tors.”7 In addition, immunologic sensitivity is thought to
interact with exposure to allergens to influence asthma
outcome.”8 Another example of possible interaction
effects is illustrated by the increase in asthma rates
among inner-city children and young adults,” which
may reflect the joint occurrence of both urban living and
higher levels of stress.80 Selection of appropriate study
designs to test such effects is critical. If resources permit
a prospective cohort design, investigators may want to
use a stratified sampling procedure to include individuals
with various combinations of risks, such as urban chil-
dren with and without socioeconomic adversity or indi-
viduals representing different ethnic groups with varying
levels of environmental exposures.

A second methodological issue that frequently plagues
causative research studies is the confusion of individual
risk factors with conditions that determine group differ-
ences in asthma rates. This has been referred to as a Type
I error or getting the right answer to the wrong question.8!
This occurs when (1) individual risk factors do contribute
to the likelihood of a person developing asthma but do not
contribute to group differences in asthma rates or (2) the
causes of interindividual differences interact with the caus-
es of group differences to create the current asthma rates.
This kind of error can pose problems in the effectiveness of
interventions, which may be effective in reducing individ-
ual risk but have no effect on disparities in asthma rates.

RETHINKING THE FRAMEWORK OF ASTHMA
CARE

Various strategies can improve asthma management,
including asthma-education interventions focused on
building patient self-efficacy and self-management skills,
diagnostic and treatment support, and use of specialty
services. In addition, system performance measurement
and more complex strategies, such as case-management
interventions and disease-management programs, have
been and continue to be tested. These differing types of
health care delivery strategies have begun to form the
foundation for more complex interventions.

The chronic-care model is an approach for improving
asthma care. This model is based on the theory that asth-
ma is one of many chronic conditions the care of which
depends on complex multiprovider and multisystem sup-
port systems.82-84 Central to this approach is the per-
spective that the patients should be assisted to view their
condition as one in which disease control, rather than
cure, is the goal, and self-management is a critical com-
ponent of successful therapy. The chronic care model
integrates medical-care system and social-support sys-
tem intervention, as integral components of a larger,
comprehensive intervention. Studies of this model in the
care of the frail elderly and patients with diabetes have
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proven successful.85 Evaluations of the chronic-care
model in asthma programs, through comprehensive case-
management systems and quality-improvement pro-
grams, are currently under way. The question remains as
to how cost-effective the chronic care model is in helping
integrate the complex care needs of minorities and low
SES populations who are at greatest risk for unnecessary
asthma-related morbidity and mortality.

Disparities in quality of care, defined as “the degree to
which health services for individuals and populations
increase the likelihood of desired patient outcomes given
the current state of knowledge . . . ;86 likely contribute to
disparities in asthma outcomes. The quality-improvement
approach uses a systematic program to improve care,
either through reduction of medical errors and variability
in practice or through innovation.34:87 In this context care
is the product of the system that produced it. Thus various
components of the health care system are potential targets
for quality-improvement strategies, including the broad
environmental context of patient care: the organizational
environment, defined microsystems (eg, a clinic),
patients-consumers, and the community. Delineation of
these components permits formulation of testable
hypotheses on which approaches to quality improvement
(eg, focus on organization and its leadership vs focus on
the role of data) can be associated with changes in care
and outcomes in different settings. Although it is likely
that efforts to improve quality will likely result in changes
in care, significant questions remain as to what specific
approaches are most likely to help reduce disparities in
asthma care and in what settings.

EVALUATION DESIGNS FOR
COMMUNITY-BASED BEHAVIOR-CHANGE
INTERVENTIONS

Because disparity in the outcome of asthma care is a
public health problem, approaches to reduce disparities
are often studied at a community level. Such approaches
are complex and ever changing, operating on multiple
levels with multiple strategies and often changing as com-
munity members work together. Research on community-
based behavior-change interventions should not only
identify ways to improve asthma care but should also
increase understanding of the processes associated with
program success (eg, description of programs and policies
developed by the intervention and the program’s ability to
address issues that matter to the local community itself).
Data required in community evaluation can be gathered
across a broad range of community subgroups involved in
the intervention, and multiple goals of asthma care and
control need to be included. Changes in asthma outcomes
can be assessed with data from health care delivery sys-
tems, schools-employers, insurers, ongoing vital and
health statistic systems, and patients and families.

Randomized clinical trials are a powerful test of
causality but may be infeasible for study of complex sys-
tems or multilayered interventions, such as those deliv-
ered on a community-wide basis. Most difficult is that
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factors that are not manipulated over time. In fact, evalu-
ation of previous community-organization programs
using conventional research designs may have led to
underestimation of the potential of community-organiza-
tion programs to change health outcome. Alternative
designs for approaching questions of effectiveness of
community organization programs include the following:

1. reversal and multiple baseline designs in which all
who are studied are offered different treatments as
part of a central research plan;

2. sequential analysis of achievement of program objec-
tives and implementation, audience engagement
effect, and outcomes relative to data-based criteria;

3. multivariant modeling of the effects of the dose of
treatment amidst control variables and individual- or
community-level background variables; and

4. once overall effect is proven, research should focus
on evaluating the relative importance of separate pro-
gram components rather than overall program effect.

RECOMMENDATIONS
Fundamental research to advance
understanding of disparities in
asthma outcomes

Definition of risk factors underlying disparity. Although
asthma is a heritable trait, it is unlikely that genetic factors
alone explain either the rise in asthma prevalence or the
disparities in outcome. However, gene-by-environment
interactions likely play a role in determining disease sever-
ity and possibly prevalence. Two fundamental environ-
mental areas, psychologic and social factors, as well as
physical environment, were discussed, and their interac-
tions were considered. Psychosocial factors, such as stress,
depression, cultural beliefs, and discrimination, often track
with physical environmental issues, such as exposure to
irritants and allergens in poor housing stock and the pres-
ence of crowding and multiple caregivers. There are stud-
ies evaluating the roles of many of these factors. However,
the interaction between different factors, such as stress-
depression and irritants-allergens, needs study to deter-
mine final common pathways in producing disparity.

Stress is emerging as a major area for further study.
Issues needing study include the importance of stress at
individual, family, and community levels; the differential
roles of exposure and perception of exposure; and possi-
bly the timing or trajectory of stress (ie, whether a criti-
cal period for a single trauma or a persistent high level of
stress is necessary to produce an adverse effect). Other
questions include the contributions of family-social roles
to the generation and reaction to stress, whether the effect
of stress on asthma is different than on other diseases,
and whether different types of stressors affect asthma
than affect other diseases.

Studies to design and evaluate interventions. Although
there have been a number of studies and advances in the
area of quality of life, development of instruments specif-
ically to address quality of life in minority and low-liter-
acy populations could facilitate research and understand-
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ing of outcomes. Similarly, although many advances
have been made in the area of patient education, the
mechanisms to effectively reach different populations
need to be expanded and defined.

Components of therapeutic regimens and patient-educa-
tion strategies to promote successful outcomes differ
depending on the target audience and perhaps even on indi-
viduals within audiences. There is a need to define this vari-
ability, particularly because regimens and programs need to
be adapted culturally for specific groups. Two general
issues for intervention were discussed, one at a provider
level (patients often do not get the best care) and a second
at the personal-community level (patients cannot use effec-
tively the best care when it is offered). In both these areas
there is need for study of the role-advantage of giving
choices among alternative interventions to test strategies to
change behavior at both the provider and individual level,
to study the integration of complementary alternative med-
icine into more traditional care, and to study interactions
and attempts to change systems as opposed to only chang-
ing individual behavior. Studies of the role of social support
in change are needed. There is a need to involve the target
communities in both research and behavior change.

Study of how differential access to care contributes to
morbidity. Although it seems apparent that differential
access to care contributes to morbidity, the specific roles
of cultural perceptions of risk and prioritization of illness
and seeking care need definition. There is a need to bet-
ter characterize attributes of access that contribute to suc-
cessful care. Research might be carried out to test differ-
ent approaches to partnerships that would link hospital
and medical system—based programs to community orga-
nizations that serve homeless, migrant worker, and immi-
grant populations.

Identify most suitable outcome measures. The tradi-
tional outcomes used to evaluate asthma interventions
(ie, asthma hospitalizations and emergency department
visits) are still relevant but need to be supplemented by
measures of intermediate outcomes, such as the extent of
engagement of a community in planning and executing
the intervention, to evaluate programs and processes.
These intermediate outcomes must be sensitive to multi-
cultural settings and be common to studies across differ-
ent sites to permit comparisons among different inter-
ventions. Cost-effectiveness needs to be included in
program evaluation. The social effect of disease must
also be measured.

Research to identify strategies for
dissemination and diffusion of ideas on
reducing disparity

Although fundamental research is needed to advance
the understanding of disparity, considerable knowledge
is already available. One challenge has been to dissemi-
nate currently available knowledge into models of care
that will improve disparities in asthma outcomes.
Changes both in systems and individual physician prac-
tice need to be further evaluated. Systems for considera-
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tion would include all aspects of providing asthma care.
Specific issues could include scheduling appointments,
monitoring patients’ pulmonary function and symptom
status between visits, ensuring easy access to medication
and medication-delivery devices, and insuring that the
entire clinic staff intervenes with the patients to link
medical care to the home and work environments. Com-
parison between community organization strategies with
hospital-based outreach programs may be important as a
way to identify the best pathways and strategies for dis-
semination-diffusion and institutionalization of best
practices. The role of financing redesign was considered,
as was the development of programs in conjunction with
approaches to other chronic diseases.

Research to improve application
(dissemination) of interventions to defined
populations

Experience with many health problems has shown the
importance of working with the community and involv-
ing its members in deciding which issues are to be
addressed and how programs should be designed. Time
to establish the infrastructure for requisite communica-
tion needs to be built into intervention trials. Although
each individual community requires somewhat different
approaches, there is a need to evaluate interventions
across communities and thus a need to develop core ele-
ments and evaluation systems that can be used in a num-
ber of different settings. It is possible that intensive
efforts tailored to the needs of and directed exclusively to
specifically defined groups at risk of high asthma mor-
bidity are necessary to reduce disparities in outcomes,
rather than taking a more general approach to improving
care for all. For example, several different programs tai-
lored to patients from different ethnic groups who are
treated at a particular emergency department more than
twice in 1 year may be more beneficial than a general
community program. Research is needed to test this pos-
sibility and to link program outcomes to specific reduc-
tions in disparities.

Cooperative research centers

Cooperative centers of research that foster partnerships
among minority-serving institutions (MSIs), research-
intensive institutions, and the communities in which asth-
matic patients live accelerate development of our capaci-
ty to improve health outcomes among minority and
economically disadvantaged populations. In these centers
a 2-way partnership for research would be promoted in
which (1) research-intensive institutions will be stimulat-
ed to get involved in research on reducing disparities and
will be guided by the MSI on how to conduct such
research in a culturally sensitive manner that promotes
community participation and (2) the MSI will be men-
tored by the research-intensive institution to help build its
resources, capacity, and skills to conduct research that
merits National Institutes of Health support. A sustained
partnership is envisioned in which the collaborators will
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prepare joint investigator-initiated proposals and will
exchange training opportunities over the long term. Col-
laborative research would be promoted in a combination
of research areas, such as epidemiology, pathophysiolog-
ic mechanisms, pharmocogenetics, clinical trials, comple-
mentary and alternative medicine, or education (for
patients or health care professionals) aimed at elucidating
and ameliorating disparities in prevalence, effective treat-
ment, and management of asthma among minority and
economically disadvantaged populations. The coopera-
tive centers would also identify a career-development pro-
gram that expands the scientific cadre of investigators
dedicated to research on asthma in minority populations.

REFERENCES

1. Coultas D, Gong H, Grad R, et al. Respiratory diseases in minorities of
the United States. Am J Respir Crit Care Med 1993;149:S93-131.

2. Taylor W, Newacheck P. Impact of childhood asthma on health. Pedi-
atrics 1992;90:657-62.

3. Evans R, Mullally D, Wilson R. National trends in the morbidity and
mortality of asthma in the US: prevalence, hospitalization and death from
asthma over two decades: 1965-1984. Chest 1987;91:65s-74s.

4. Centers for Disease Control. Asthma United States 1980. MMWR Morb
Mortal Wkly Rep 1990;39:493-7.

5. Weiss K, Wagener D. Changing patterns of asthma mortality: identifying
target populations at high risk. JAMA 1990;264:1683-7.

6. Lang D, Plansky M. Patterns of asthma mortality in Philadelphia from
1969-1991. N Engl J Med 1994;331:1542-6.

7. Mannino D, Homa D, Pertowski C, et al. Surveillance for Asthma—Unit-
ed States, 1960-1995.CDC Surveillance Summaries, April 24, 1998.
MMWR Morb Mortal Wkly Rep 1998;47:1-27.

8. Weiss K, Wagener D. Geographic variations in U.S. asthma mortality:
small-area analyses of excess mortality, 1981-1985. Am J Epidemiol
1990;1328:S107-15.

9. Malveaux F, Fletcher-Vincent S. Environmental risk factors of childhood
asthma in urban centers. Environ Health Perspect 1995;103(suppl):59-62.

10. Carr W, Zeitel L, Weiss K. Variations in asthma hospitalization and
deaths in New York City. Am J Public Health 1992;82:59-65.

11. Weiss K, Budetti P. Examining issues in health care delivery for asthma:
background and workshop overview. Med Care 1993;31:MS9-19.

12. Evans R. Asthma among minority children: a growing problem. Chest
1992;101:368s-371s.

13. Weiss K, Gergen P, Crain E. Inner-city asthma: the epidemiology of an
emerging US public health concern. Chest 1992;101:362S-367S.

14. Weitzman M, Gortmaker S, Sobol A, Perrin J. Recent trends in the preva-
lence and severity of childhood asthma. JAMA 1992;268:2672-7.

15. Gergen P, Weiss K. Changing patterns of asthma hospitalization among
children: 1979 to 1987. JAMA 1990;264:1688-92.

16. Crain E, Weiss K, Hersh M, Westbrook L, Stein R. Wheezy illness with-
out asthma: the burden of illness in an inner-city pediatric population
[abstract 102]. Am J Dis Child 1993;147:439.

17. Birkhead G, Attaway N, Strunk R, Townsend M, Teutsch S. Investigation
of a cluster of deaths of adolescents from asthma: evidence implicating
inadequate treatment and poor patient adherence with medications. J
Allergy Clin Immunol 1989;84:484-91.

18. Halfon N, Newacheck P. Childhood asthma and poverty: differential
impacts on utilization of health services. Pediatrics 1993;91:56-61.

19. Eggleston P, Malveaux F, Butz A, et al. Medications used by children
with asthma living in the inner city. Pediatrics 1998;101:349-54.

20. Rand C, Butz A, Kolodner K, Huss K, Eggleston P, Malveaux F. Emer-
gency department visits by urban African American children with asth-
ma. J Allergy Clin Immunol 2000;105:83-90.

21. Finkelstein J, Brown R, Schneider L, et al. Quality of care for preschool
children with asthma: the role of social factors and practice setting. Pedi-
atrics 1996;95:389-94.

22. Gibson P, Coughlan J, Wilson A, et al. Self-management education and
regular practitioner review for adults with asthma (Cochrane Review).
Oxford: The Cochrane Library (Update Software); 1999.



%

ooy

pUuD SM:

236 Strunk, Ford, and Taggart

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

Partridge M, Hill S. Enhancing care for people with asthma: the role of
communication, education, training, and self-management. Eur Respir J
2000;16:333-48.

Ford M, Havstad S, Tilley B, Molton M. Health outcomes among African
American and Caucasian adults following a randomized trial of an asth-
ma education program. Ethn Health 1997;2:329-39.

Donahue J, Weiss S, Livingston J, Goetsch M, Greineder D, Platt R.
Inhaled steroids and the risk of hospitalization for asthma. JAMA
1997;277:887-91.

Clark N, Gong M, Schork M, et al. Impact of education for physicians on
patient outcomes. Pediatrics 1998;101:831-6.

Clark N, Gong M, Kaciroti N, et al. Long-term effects of asthma educa-
tion for physicians on patient satisfaction and use of health services. Eur
Respir J 2000;16:15-21.

Clark N, Gong M, Schork M, et al. Long-term effects of asthma educa-
tion for physicians on patient satisfaction and use of health services. Eur
Respir J 2000;16:15-21.

Fortmann S, Taylor C, Flora J, Jatulis D. Changes in adult cigarette
smoking prevalence after 5 years of community health education: the
Stanford Five-City Project. Am J Epidemiol 1993;137:82-96.

Lando H, Pechacek T, Pirie P, et al. Changes in adult cigarette smoking
in the Minnesota Heart Health Program. Am J Public Health 1996;
85:201-8.

Leupker R, Murray D, Jacobs D Jr, et al. Community education for car-
diovascular disease prevention: risk factor changes in the Minnesota
Heart Health program. Am J Public Health 1994;84:1383-93.

Fisher E Jr. The results of the COMMIT trial. Editorial. Am J Public
Health 1995;85:159-60.

Secker-Walker R, Flynn B, Solomon L, Skelly J, Dorwaldt A, Ashikaga
T. Helping women quit smoking: results of a community intervention
program. Am J Public Health 2000;90:940-6.

Voorhees C, Stillman F, Swank R, Heagerty P, Levine D, Decker D.
Heart, body, and soul: impact of church-based smoking cessation inter-
ventions on readiness to quit. Prev Med 1996;25:277-85.

Fisher E, Auslander W, Munro J, Arfken D, Brownson R, Owens N.
Neighbors For a Smoke Free North Side: evaluation of a community
organization approach to promoting smoking cessation among African
Americans. Am J Public Health 1998;88:1658-63.

Beasley R, D’Sluza W, TeKaru H. Trial of an asthma action plan in the
Maori community of the Wairarapa. N Z Med J 1993;106:336-8.
Pachter L. Culture and clinical care: folk illness beliefs and behaviors and
their implications for health care delivery. JAMA 1994;271:690-4.
Pachter L, Cloutier M, Bernstein BA. Ethnomedical (folk) remedies for
childhood asthma in a mainland Puerto Rican community. Arch Pediatr
Adolesc Med 1995;149:982-8.

Homa D, Mannino D, Lara M. Asthma mortality in US Hispanics of Mexi-
can, Puerto Rican, and Cuban heritage. 1990-1995. Am J Respir Crit Care
Med 2000;161:504-9.

Mendoza F. Health risk profiles and race, culture, and socioeconomic sta-
tus. In: Pachter L, editor. Child health in the multicultural environment,
report of the 31st Ross Roundtable on Critical Approaches to Common
Pediatrics Problems. Columbus, Ohio: Ross Products Division, Abbott
Laboratories; 2000. p. 5-18.

Raczynski J, Finnegan J, Zapka J, et al. REACT theory-based interven-
tion to reduce treatment-seeking delay for acute MI. Am J Prev Med
1999;16:325-34.

Luepker R, Raczynski J, Osganian S, et al. Improving patient delay and
ambulance use in acute coronary disease: the REACT randomized com-
munity trial. JAMA 2000;284:60-7.

Weiss S. Gene by environment interaction and asthma. Clin Exp Allergy
1999;2(suppl):96-9.

Cookson W. The alliance of genes and environment in asthma and aller-
gy. Nature 1999;402(Suppl 6760):B5-11.

Rothman, Greenland S. Modern epidemiology. Philadelphia: Lippincott-
Raven; 1998.

Khoury M, Beaty T, Cohen B. Fundamentals of genetic epidemiology.
New York: Oxford University Press; 1993. p. 383.

Sexton K, Gong H, Bailar J, et al. Air pollution health risks: do class and
race matter? Toxicol Ind Health 1993;9:843-78.

Liggett S. The pharmacogenetics of B2-adrenergic receptors: relevance to
asthma. J Allergy Clin Immunol 2000;105:S487-92.

Weir T, Mallek N, Sandford A, et al. B2-Adrenergic receptor haplotypes

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74,

75.

76.

J ALLERGY CLIN IMMUNOL
FEBRUARY 2002

in mild, moderate and fatal/near fatal asthma. Am J Respir Crit Care Med
1998;158:787-91.

Savage P, Harlan W. Racial and ethnic diversity in obesity and other risk
factors for cardiovascular disease: implications for studies and treatment.
Ethn Dis 1991;1:200-11.

Kumanyika S. Special issues regarding obesity in minority populations.
Ann Intern Med 1993;119:650-4.

Camargo C, Weiss S, Zhang S, Willett W, Speizer F. Prospective study of
body mass index, weight change, and risk of adult-onset asthma in
women. Arch Intern Med 1999;159:2582-8.

Reihsaus E, Innis M, Maclntyre N, Liggett S. Mutations in the gene
encoding for the beta 2-adrenergic receptor in normal and asthmatic sub-
jects. Am J Respir Cell Mol Biol 1993;8:334-9.

Barr R, Cooper D, Speizer F, Drazen J, Camargo C Jr. Beta 2-adrenergic
receptor gene polymorphism and body mass index are associated with
asthma in sedentary women. Chest 2001;120:1474-9.

Dreachslin J. Conducting effective focus groups in the context of diver-
sity: theoretical underpinnings and practical implications. Qual Health
Res 1998;8:813-20.

Pena J, Bland I, Shervington D, Rice J, Flulks E. Racial identity and its
assessment in a sample of African American men in treatment for cocaine
dependence. Am J Drug Alcohol Abuse 2000;26:97-112.

Busse W, Kiecolt-Glaser J, Coe C, Martin R, Weiss S, Parker S. Stress
and asthma. NHLBI Workshop Summary. Am J Respir Crit Care Med
1995;151:249-52.

Strunk R, Mrazek D, Fuhrmann G, LaBrecque J. Physiologic and psy-
chological characteristics associated with deaths due to asthma in child-
hood. A case-controlled study. JAMA 1985;254:1193-8.

Miller B, Strunk R. Circumstances surrounding the deaths of children
due to asthma. Am J Dis Child 1989;143:1294-9.

Miller T, Greenberger P, Patterson R. The diagnosis of potentially fatal
asthma in hospitalized adults. Patient characteristics and increased sever-
ity of asthma. Chest 1992;102:515-8.

Rea H, Scragg R, Jackson R, Beaglehole R, Fenwick J, Sutherland D. A
case-control study of deaths of asthma. Thorax 1986;41:833-9.

Hessel P, Mitchell I, Tough S, et al. Risk factors for death from asthma.
Prairie Provinces Asthma Study Group. Ann Allergy Asthma Immunol
1999;83:362-8.

Tietz W, Kahlstrom E, Cardiff M. Relationship of psychopathology to
death in asthmatic adolescents. J Asthma Res 1975;12:199-206.
Friedman M. Psychological factors associated with pediatric asthma
death: a review. J Asthma 1984;21:97-117.

Tough S, Hessel P, Ruff H, Green F, Mitchell I, Butt J. Features that dis-
tinguish those who die from asthma from community controls with asth-
ma. J Asthma 1998;35:657-65.

Picado C, Montserrat J, de Pablo J, Plaza V, Agusti-Vidal A. Predispos-
ing factors to death after recovery from a life-threatening asthmatic
attack. J Asthma 1989;26:231-6.

Milgrom H, Bender B. Nonadherence to asthma treatment and failure of
therapy. Curr Opin Pediatr 1997;9:590-6.

Hindi-Alexander M, Middleton EJ. Asthma deaths: are they preventable?
N Engl Reg Allergy Proc 1986;7:462-6.

McFadden EJ, Warren E. Observations on asthma mortality. Ann Intern
Med 1997;127:142-7.

McLean D, Ford J, Richardson L, Findley S, Misra D, Felton D. Stress,
emotions and environmental triggers for asthma: determinants of emer-
gency department use in Harlem [abstract]. Am J Respir Crit Care Med
1996;153:A227.

Weil C, Wade S, Bauman L, Lynn H, Mitchell H, Lavigne J. The rela-
tionship between psychosocial factors and asthma morbidity in inner-city
children with asthma. Pediatrics 1999;104:1274-80.

Patterson R, Greenberger P, Patterson D. Potentially fatal asthma: the
problem of noncompliance. Ann Allergy 1991;67:138-42.

LeSon S, Gershwin M. Risk factors for intubation of adult asthmatic
patients. J Asthma 1995;32:97-104.

Anderson N, Myers H, Pickering T, Jackson J. Hypertension in blacks:
psychosocial and biological perspectives. J Hypertens 1989;7:161-72.
Outlaw F. Stress and coping: the influence of racism on the cognitive
appraisal processing of African Americans. Issues Mental Health Nurs
1993;14:399-409.

Link B, Phelan J. Social conditions as fundamental causes of diseases. J
Health Soc Behav 1995;Spec No:80-94.



J ALLERGY CLIN IMMUNOL
VOLUME 109, NUMBER 2

77. Wright R, Rodriguez M, Cohen S. Review of psychosocial stress and asth-
ma: an integrated biopsychosocial approach. Thorax 1998;53:1066-74.

78. Rosenstreich D, Eggleston P, Kattan M, et al. The role of cockroach aller-
gy and exposure to cockroach allergen in causing morbidity among inner-
city children with asthma. N Engl J Med 1997;336:1356-63.

79. Eggleston P, Buckley T, Breysse P, Wills-Karp M, Kleeberger S, Jaakko-
la J. The environment and asthma in U.S. inner cities. Environ Health
Perspect 1999;107(Suppl 3):439-50.

80. Marshall GJ, Agarwal S. Stress, immune regulation, and immunity:
applications for asthma. Allergy Asthma Proc 2000;21:241-6.

81. Schwartz S, Carpenter K. The right answer for the wrong question: con-
sequences of type III error for public health research. Am J Public Health
1999;89:1175-80.

82. Renders C, Valk G, Griffin S, Wagner E, Eijk J, Assendelft W. Interven-
tions to improve the management of diabetes mellitus in primary care,
outpatient and community settings (Cochrane Review). Cochrane Data-
base Syst Rev 2001;1:CD001481.

83. Wagner E, Austin B, von Korff M. Organizing care for patients with
chronic illness. Milbank Q 1996;74:511-44.

84. Wagner E, Glasgow R, Davis C, et al. Quality improvement in chronic ill-
ness care: a collaborative approach. Jt Comm J Qual Improv 2001;27:63-80.

Don’t miss a single issue of the journal! To ensure prompt service when you change your address, please photocopy and

complete the form below.

Please send your change of address notification at least six weeks before your move to ensure continued service.
We regret we cannot quarantee replacement of issues missed due to late notification.

JOURNAL TITLE:
Fill in the title of the journal here.

N THE MIOVE?

Send us your new address at least six weeks ahead

Strunk, Ford, and Taggart 237

85. Coleman E, Grothaus L, Sandju N, Wagner E. Chronic care clinics: a ran-
domized controlled trial of a new model of primary care for frail older
adults. J] Am Geriatr Soc 1999;47:775-83.

86. Crossing the quality chasm: a new health system for the 21st century.
Washington, DC: National Academy Press; 2001.

87. Tilly W, Garvey N, Gold M, Powell E, Proudlock M. Outcomes manage-
ment and asthma education in a community hospital: ongoing monitoring
of health status. Qual Manag Health Care 1996;4:67-78.

APPENDIX

Workshop participants: Robert C. Strunk, MD (cochair); Jean G.
Ford, MD (cochair); Lee Bone, RN, MPH; Randy Brown, MD; Car-
men Chavez; Edith Chen, PhD; Noreen Clark, PhD; Michelle
Cloutier, MD; David Evans, PhD; Edwin Fisher, PhD; Charles
Homer, MD, MPH; Augusto Litonjua, MD, MPH; Floyd Malveaux,
MD, PhD; Diane McLean, PhD, MPH; Jane McLeod, PhD, MPH;
Lee Pachter, DO; James Raczynski, PhD; Cynthia Rand, PhD; Vir-
ginia Rauh, PhD; Mary Story, PhD; Virginia Taggart, MPH; Kevin
Weiss, MD; Sandra Wilson, PhD

OLD ADDRESS:
Affix the address label from a recent issue of the journal here.

COPY AND MAIL THIS FORM TO:
Mosby

Subscription Customer Service

6277 Sea Harbor Dr.

Orlando, FL 32887

OR FAX TO:
407-363-9661

N/ Mosby

NEW ADDRESS:
Clearly print your new address here.

Name

Address

City/State/ZIP

OR PHONE:
800-654-2452
Outside the U.S., call
407-345-4000




