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Conceptual Framework of the Controlling Asthma
in American Cities Project

Elizabeth Jane Herman

ABSTRACT The Controlling Asthma in American Cities Project (CAACP) was designed
to improve the control of asthma in inner-city populations of children with a disparate
burden of symptoms and adverse outcomes. As with many chronic diseases, asthma is
the manifestation of multiple biologic, environmental, and social determinants. In
addition to appropriate medical management, individuals with asthma must have
logistical, financial, and cultural access to environments that allow avoidance of asthma
triggers and encourage good asthma management practices. In recognition of this
complexity, the CAACP required the seven project sites to coordinate and synchronize
multiple interventions (education, healthcare access, medical management, trigger
reduction) at multiple levels (individual, home, school, community, and policy) through
the collaboration of relevant groups, institutions, and individuals. This paper describes
the “program theory” of the CAACP project—the assumptions about how the project
worked, how the components were linked, and what outcomes were anticipated. It
relates the subsequent papers in the supplement to the program theory and describes
how the papers can inform and guide other community-based interventions, and
advance the translation of scientific knowledge to effective interventions in communities
of need.

KEYWORDS Community health partnerships, Coalitions, Asthma, Inner-city,
Program theory, Ecological model of behavior change

INTRODUCTION

Asthma is a disease that inflicts a great burden in the United States at both the
individual and population level. Lifelong symptoms of cough, wheeze, and shortness
of breath can cause individuals with untreated or uncontrolled asthma to experience
activity limitations, poor sleep, and frequent sick days. In 2004, 6.7% of adults and
8.5% of children (G18 yrs) reported having current asthma.1 In 2007, 4,210 deaths,
504,000 hospitalizations, and 1,772,200 emergency department visits were attributable
to asthma1 at an estimated direct cost of $14.7 billion.2 Great racial disparities exist
in both the prevalence of asthma and its adverse outcomes.1

As with many other chronic diseases, asthma is the manifestation of multiple
biologic, environmental, and social determinants. How the interaction of environ-
mental factors with individual genetic susceptibility influences who will develop
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asthma is only partially understood.3 Indoor and outdoor allergens and irritants
(asthma triggers),4 as well as psychosocial stress,5,6 contribute to the frequency and
severity of symptoms among people with existing asthma. While low socioeconomic
status increases the burden of asthma, it is unknown whether this is primarily due
to a family_s limited access to healthcare, reduced ability to prioritize asthma
management activities, increased exposure to environmental triggers, other path-
ways, or a combination of factors.7,8

Although asthma cannot be prevented (except in limited cases of occupationally
induced asthma),9 research has improved the understanding of asthma as an
inflammatory disease, and produced more effective pharmacologic agents to control
the underlying inflammation. Guidelines for optimally assessing, classifying,
treating, and managing asthma have been issued,10 and studies have demonstrated
the effectiveness of asthma self-management education11 and environmental trigger
reduction12,13 in lowering the burden of asthma at the individual level. To benefit
from advances in medical management, however, individuals with asthma must also
have logistical, financial, and cultural access to a family and community environ-
ment that encourages good asthma management, and the support of asthma-friendly
institutions and policies.

The complexity of both the determinants of asthma_s burden on individuals, and
the factors necessary to control symptoms and reduce adverse outcomes demands a
comprehensive approach. To reduce the burden of asthma on a large scale,
population-based asthma projects must reach and enroll large numbers of people
with asthma, especially those who bear the greatest burden of the disease and, at the
same time, are often the most difficult to engage. The projects must also ensure that
providers who treat large numbers of individuals with asthma have the knowledge,
skills, and resources to deliver good quality of care. People with asthma and their
families need training and motivation to adhere to effective asthma self-management
practices and have access to necessary medication, devices, and follow-up.
Appropriate self-management practices should be encouraged and supported at the
family, institutional (school or workplace), and community levels. Measures must
also be taken at these different levels to reduce the exposure of persons with asthma
to environmental triggers.

The Controlling Asthma in American Cities Project
In 2001, community-based collaborative groups in seven cities (Chicago, Minneapolis/
St. Paul, New York, Oakland, Philadelphia, Richmond, St. Louis) received funding
from the Controlling Asthma in American Cities Project (CAACP) to develop
comprehensive, culturally appropriate community asthma control plans targeting
children (0–18 years) in inner-city areas with large, unmet asthma control needs. In
2003, these sites were awarded funds to implement their plans over a 5-year period.

The CAACP design reflected the belief that “it takes a community” to address the
multiple social, environmental, and medical interventions necessary to control asthma,
particularly in populations with a disparate burden of asthma symptoms and adverse
outcomes. Funded by the National Asthma Program of the National Center for
Environmental Health, Centers for Disease Control and Prevention (CDC), the project
required the coordination and synchronization of multiple interventions (education,
healthcare access, medical management, trigger reduction) atmultiple levels (individual,
home, school, community, policy). The project design required the collaboration of
relevant groups, institutions, and individuals through formal asthma coalitions.
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The CAACP drew heavily upon previous community-level, disease-specific
projects,14,15 particularly the design and experience of the Allies Against Asthma
(Allies) Initiative, which was planned and implemented between January 2000 and
July 200616 with funding from the Robert Wood Johnson Foundation and direction
and technical assistance from the University of Michigan School of Public Health.
Allies supported the development of seven community-based coalitions of profes-
sional and grassroots leaders to improve asthma care and coordination, and used
standardized tools to evaluate coalition functioning and progression through
previously described stages of coalition development.16,17 Building on the Allies_
experience, CDC encouraged the CAACP sites to invest in coalition development,
conduct regular self-assessments of coalition functioning, and use findings to
improve coalition performance.

CAACP project guidance gave the sites maximum flexibility for selecting
interventions and evaluating coalition functioning, processes, and outcomes. The
funding mechanism did not permit research or a requirement that the sites use a
common set of evaluation measures and methods, but the funding terms required
each site to conduct a comprehensive evaluation of their entire project, using CDC's
Framework for Program Evaluation in Public Health18 as a guide. CDC anticipated
that all sites, in addition to evaluating the coalitions and tracking the implementa-
tion and outcomes of individual interventions, would measure changes in hospital-
ization rates and other population-based indicators (emergency department
utilization, school absenteeism, or asthma-prescription-fill data) appropriate to their
settings and resources.

The CAACP Program Theory
Program theory is the articulation of assumptions about how a project works, how
the components are linked, what contextual factors mediate the project_s effective-
ness, and what outcomes are anticipated.19,20 An overview of the CAACP_s program
theory is summarized in a conceptual model (Figure 1) that is adapted from a
framework developed by Chen.21 As indicated in Figure 1, the CAACP_s core
purpose was to transform a population of children with uncontrolled asthma into a
population of children with well controlled asthma. The services that, based on the
literature and on preceding projects, were assumed essential to drive improved
outcomes were (1) reduction of asthma triggers; (2) access to quality healthcare; (3)
support in relevant institutional settings (schools and daycare facilities); (4)
acquisition of asthma self-management skills, including access to appropriate
medications and devices; and (5) assistance with competing needs and concerns
such as unemployment, substance abuse, housing problems, or other family illnesses.
The achievement of better asthma control would ultimately be reflected in the more
distal outcomes of better healthcare utilization, better academic performance,
improved school or daycare attendance, increased tolerance for physical activity,
and better asthma-related quality of life.

A major assumption of the CAACP program theory was that successfully
functioning, community-based asthma coalitions would greatly facilitate delivery of
the services in the shaded box of Figure 1, and ultimately the achievement of the
desired distal outcomes. The expectation, as summarized in the Community Asthma
Coalition box (Figure 1) and expanded in Figure 2, was that the coalitions would
progress through a formative period with inputs from interested community and
professional members, external funding, local expertise and resources, paid staff,
and technical assistance. During that period, the coalitions would execute the
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important internal processes of recruiting key members, identifying strong leader-
ship, defining operating procedures and ways of working together, and ensuring
benefits to its members that would keep them engaged and productive. During a two-year
planning period, coalitions were expected to assess community needs and resources,
solicit community input, network with relevant change leaders and non-member
organizations and plan the type and sequence of interventions to be implemented. The
anticipated outputs from the formative and planning periods included a comprehensive,
culturally appropriate community asthma action plan that would be widely supported
by the community, change leaders, policy makers, and healthcare payers. The
interventions specified in that plan were expected to be coordinated and synergistic;
have good reach and coverage; have a system for monitoring, evaluation, feedback,
and modification; be effective in achieving the desired outcomes; and eventually be
institutionalized and sustained through community ownership and supportive
policies.

CDC encouraged the sites to develop their community asthma action plans
using an ecological model of behavior change that encompasses multiple levels of
influence on health behavior.22 Each CAACP site, in addition to targeting children
with asthma and their families (intrapersonal level), was expected to implement
interventions involving healthcare providers and other individuals who interact with
children and families with asthma (interpersonal level), faith- and community-based
organizations (community level), healthcare payers and systems (institutional level),
and the achievement of a physically and psychosocially asthma-friendly environment
(policy level). Figure 3 lists the types of asthma interventions that might be
appropriate to these levels, and the asthma services (shaded box in Figure 1) to
which they map. The program theory acknowledged that these interventions would
be implemented in, with, and through the local social, cultural, and political context
as well as in the context of other non-CAACP asthma initiatives.
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FIGURE 1. Program theory of the CAACP.

HERMANS10



The parts of this program theory were envisioned to interact in a dynamic and
iterative way that cannot be captured in two-dimensional figures. The coalitions
were expected to evolve as tasks changed from planning to implementation, new
members joined, and opportunities for funding or collaboration arose. Monitoring
and evaluation results would lead to changes in the community action plan and its
interventions. As interventions were implemented and linkages created, the relation-
ships between institutions were likely to change. Institutionalizing new interventions
or services and asthma-friendly policies and procedures would also result in change
within member organizations. Just as the local political, social, and cultural context
would influence efforts to implement and coordinate the interventions, it was
anticipated that the planning and implementation of the project would lead to
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FIGURE 2. Expansion of CAACP program theory related to community asthma coalitions.
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increased awareness, more supportive policies, and other improvements in the
political, social, and cultural context of asthma.

Thus the program theory of the CAACP assumed a complex, continuously
changing dynamic. The design, which maximized flexibility and autonomy for the
sites, defied concise project description, site comparisons, or a simple definition of
success. Moreover, the incorporation of ongoing evaluation, feedback, and
modification ensured the evolution of interventions and measures over time.

Use of Program Theory to Understand Program
Implementation and Evaluation
CDC used a multi-faceted approach to its evaluation of the CAACP. At a basic level,
the CDC leads sought to assure that the interventions implemented by the sites
reduced the burden of asthma suffered by participating children, and that the
coalitions functioned effectively. More broadly, the project was intended to contribute
to the knowledge base about project implementation, particularly the implementation
and evaluation of complex community-level projects. The articles in this special
journal supplement represent a sample of the CAACP accomplishments and map to
different parts of, and different assumptions underlying, the program theory.

Two papers in this supplement focus on the community-based asthma
coalitions. The paper by Davis and Herman23 draws on the experiences of the
CAACP coalitions to outline the decisions that must be made, either implicitly or
explicitly, when developing a community asthma action plan. It was written as a
resource to inform the decision making of government agencies, community groups,
program managers and funders of complex community-based interventions. The
paper on the added value of coalition by Herman et al.24 tests the assumption that
implementing projects through coalitions yields benefits beyond what can be
achieved by single organizations or through other methods of collaboration. It
focuses on the dynamic aspect of the program theory by documenting increased
linkages among health systems, community-based organizations, schools, and other
institutions; changes within institutions; achievement of policy changes; and

FIGURE 3. Level and range of possible asthma interventions following the ecological model of
behavior change. *Numbers in parentheses indicate the services (shaded box in Figure 1) to which
the interventions map.
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empowerment of community members to sustain interventions and influence their
local social, political, and cultural contexts.

The papers on interventions demonstrate the successes and failures of project
implementation and of reaching the targeted “children with uncontrolled asthma”
across sites. Given the age of the target population, all sites conducted interventions
in the schools, three of which appear in this supplement. The paper from Oakland
by Shrimali et al.25 describes changes in asthma medication use following a program
offered in middle schools. Two case studies from the St. Louis site describe
innovative approaches to increasing the number of asthma action plans submitted to
school nurses26 and to integrating asthma education into the routine school
curriculum.27 All sites brought asthma self-management training and indoor-trigger
reduction directly into the home, thus directly providing two of the necessary
services listed in the program theory (Figure 1). The cross-site paper by Brown et al.28

contrasts different approaches to designing these home-based interventions as well as
strategies for recruiting participants for, staffing, and sustaining them.

The CAACP sites struggled with engaging physicians and other healthcare
providers in interventions to ensure optimal quality of care for children with asthma.
Although all started with off-site group trainings, they had to expand their strategies
to reach providers unable or unwilling to attend training sessions. The Richmond
site took their quality improvement intervention directly to pediatric practices, using
problem-based leaning within an academic detailing model.29 Richmond_s experi-
ence, as described Ragazzi et al., emphasizes the importance of flexibility and
adaptability in reaching out to providers and designing practice-based interventions.

The evaluation of project implementation was not limited to specific interventions
and their direct impact on individuals. An equally important part of the CAACP
program theory was the project_s effect on policies and procedures within the
participating organizations, changes in the asthma culture within the community, and
continuation of successful interventions and linkages created during the funding
period. The set of papers under the heading Creating Community Linkages, describes
some of these more abstract achievements. The paper on Asthma Friendly Pharmacies
by Berry et al.30 describes success in institutionalizing communication between
pharmacists, patients, and primary care providers. Nesvold and Brust31 demonstrate
a model of cooperation that benefited health plans, healthcare providers, and patients
in the Minneapolis/St. Paul metropolitan area. The paper on asthma interventions in
the daycare setting by Findley et al.32 demonstrates the effectiveness of reinforcing
asthma messages by exposing children and caregivers to multiple levels of intervention
including training daycare staff, providing self-management training for parents of
children with asthma, improving the medical management of providers, and
implementing community-based interventions to increase awareness and interest.

Each of the papers in the final group demonstrates an innovative approach,
supplementary to measuring hospitalization and emergency department utilization,
to measuring the project_s impact at a population level. The paper by Davis et al.33

uses prescription-fill data from a commercial pharmacy database in Chicago to trace
improvements in asthma medication prescription/use in the intervention zip codes.
Bryant-Stephens_ paper on a community street-corner survey demonstrates an
affordable approach to identifying trends in awareness and knowledge among
community members.34 The paper on the added value of coalitions24 summarizes
project-related outcomes ranging from the professional development of individual
coalition members, to changes within institutions, to increased linkages among
institutions within and outside of the coalition, to policy changes related to asthma.
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CONCLUSION

The design of the Controlling Asthma in American Cities Project was complex. Its
flexibility and accommodation to local context produced countless permutations of
interventions, implementation methods, and evaluation strategies. A single outcome
is incapable of measuring the project_s success. Each paper in this supplement
addresses an aspect of the CAACP program theory. The many complementary
stories offered in the following pages aim to inform and guide other community-
based asthma control efforts and advance the translation of scientific knowledge to
effective interventions in communities of need.
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