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ABSTRACT
Objectives: The prevalence of asthma is highest in minority children living in urban areas. Pediatric
asthma research has focused on self-management education and trigger remediation using a multi-
trigger, multi-component educational intervention approach. The purpose of this systematic review
was to identify common educational parameters of these proposed interventions. The review also
sought to identifywhich clinical outcomes improvedwithmulti-trigger,multi-component educational
interventions. Data Sources: PubMed, SCOPUS and ProQuest Dissertations were searched between
2000 to 2014 using the following terms: asthma; urban population or poverty area; environmental
remediation; health education; allergens or dust mites or cockroaches or mold or mice or rats. Study
Selections: Studies were included if they met the following criteria: 1) participants were minority chil-
dren identified as underserved; 2) there was a multi-trigger and multi-component intervention; 3)
asthma severity was classified as persistent; and 4) asthma control was classified as not well con-
trolled. Results: A total of 531 articles were retrieved of which 17 met the inclusion criteria. The inter-
ventions lacked consistency in their explanation. Most studies were vague in reporting pedagogi-
cal methods and educational content. Few studies reported a theoretical framework to guide their
approach. Over half the studies did not report a learning assessment nor health literacy of the care-
giver or the child with asthma. Yet all of the findings demonstrated statistically significant results in
some or all of their primary outcomes. Conclusion:Overall, the research lacked clarity in the approach
to impact asthma outcomes and reduces the opportunity to substantiate the findings through
replication.

Introduction

In the United States, 1 in 11 children have asthma. The
chronic economic burden of asthma on the U.S. health
care system [1–4] and the social strain on children and
caregivers is well established [5,6]. Of those with cur-
rent asthma, 38.4% have uncontrolled asthma [7]. Chil-
dren with uncontrolled asthma often seek care in the
emergency department. In 2009, 1 in 5 children went to
an emergency department for asthma-related care. This
translates to $56 billion of healthcare cost for asthma
each year [8]. This is especially true for children liv-
ing in underserved, minority communities. In a recently
published report [9], the estimated current prevalence of
children 0–17 years with asthma was 8.3%, a decrease
from 2012 (9.3%). More specifically, there was a rising
prevalence trend for non-Hispanic Black children from
11.4% (2001) to 17% (2009); however, it appears the trend
stopped increasing after 2009 [9]. The disparity rate ratio
between non-Hispanic Black children andWhite children

CONTACT Paula Jo Belice paula_j_belice@rush.edu College of Health Sciences, Rush University Medical Center, West Van Buren, Suite B, Chicago,
IL , USA.

was 1.8 (95%CI: 1.5–2.1) in 2013, down from a high of 2.1
(95% CI: 1.7–2.4) in 2011.

This most recent data may indicate a slowing trend or
plateau in disparities between non-Hispanic Black chil-
dren and non-Hispanic White children. Current dispar-
ities appear to be driven more by socioeconomic status
than by race. Children living in poverty oftentimes reside
in dilapidated housing making them more vulnerable to
environmental triggers [9]. Living in impoverished neigh-
borhoods adds complexity to asthma management. Poor
housing conditions present many environmental triggers
contributing to the health disparity in minority children
with asthma [10]. Impoverished communities situated
near highways and factories pose additional risk of trig-
gering asthma symptoms [11,12]. To date, health care
providers and public health interventions have not been
successful addressing asthma control in these minority
communities.

Education is recognized as one essential element
of asthma self-management resulting in good asthma
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control and positive health outcomes [13]. According to
the Center for Disease Control and Prevention [8], chil-
dren are more likely than adults to learn how to man-
age their asthma. Multiple avenues such as clinic set-
tings, school-based programs and even phone apps have
been used to reach children with uncontrolled asthma.
However, there is a growing movement to provide edu-
cation in the home offering the missing link of teach-
ing in context and teaching the child and the caregiver
together. Research involving these home-based, multi-
trigger,multi-component interventions with children and
their families is beginning to show promising results.

Since 2009, four systematic reviews have been pub-
lished addressing environmental interventions. Two
reviews [14,15] focused on the effectiveness of reme-
diation programs. Although the inclusion criteria were
different between the two reports, both concluded a
multi-trigger, comprehensive approach in the home was
most effective for asthma management. A third review
[16] sought to describe the composition of asthma inter-
ventions as provided by various providers. Based on a
review of 50 randomized clinical trials, Clark et al. [16]
suggested healthcare utilization and symptom reduction
are emerging as the gold standard for asthma inter-
ventions. The variability in program components and
providers, however, made it difficult to reach a conclu-
sion with regards to standards in program planning.
The fourth systematic review centered on the commu-
nity health worker as a provider of the environmental
intervention [17]. Community health workers were
determined to be a viable option as a delivery agent of the
intervention. The interventions evaluated in this review
were based on trigger reduction education and tailoring
the program to the individual. Interventions with greater
intensity and frequency demonstrated the most positive
outcomes. Although theoretical underpinnings existed
in the studies reviewed, Postma et al. [17] felt the studies
ignored the usefulness of a framework when conducting
the interventions.

The results of the systematic reviews lack consen-
sus on the most effective approach to control asthma
symptoms, although all agreed education was a neces-
sary key component. Themulti-trigger, multi-component
interventions included a multitude of educational factors.
Clark, Mitchell, and Rand [18] concluded study results
that change knowledge and not behavior may be due, in
part, to interventions lacking in basic educational prin-
ciples. A gap in the literature exists examining the design
ofmulti-trigger,multi-component interventions based on
common tenets of learning. The scope of this systematic
review included analysis of randomized control trials and
control trials for the purpose of identifying fundamental
effective education parameters for trigger remediation for

underserved children with uncontrolled or very poorly
controlled asthma and their caregivers. Specifically, the
review sought to identify methods of education, session
structure and content, providers of education, facilitators
and barriers to learning, andmeasurements of learning. A
second question involved identifying which clinical out-
comes improved with trigger remediation education. The
population included children 4–18 years old, identified
with low SES, living in underserved communities.

The research questions were: 1) What are the com-
mon educational parameters for multi-trigger, multi-
component interventions for minority children with
asthma? and 2) Which clinical outcomes improved
with multi-trigger, multi-component educational inter-
ventions?

Methods

Literature search

The search for potential articles for inclusion was con-
ducted during the period 2000 to 2014. PubMed, SCO-
PUS and ProQuest Dissertations were searched using the
following terms: asthma; urban population or poverty
area; environmental remediation; health education; aller-
gens or dust mites or cockroaches or mold ormice or rats.
The limiters placed on the initial searchwere age (children
and adolescents), language (English), peer-reviewed and
date (2000–2014). The year 2000 was selected as the cut-
off point for publication because the United States expe-
rienced a sharp rise in childhood asthma in mid-1990,
prompting the expansion of funding resources for asthma
research. For the purpose of the literature search it was
important to capture the outcomes of this initial influx of
investigations. In addition to these databases, Clinicaltri-
als.gov was scanned using the terms “childhood asthma
and environmental triggers” and “childhood asthma and
environmental remediation.” Lastly, reference lists from
the four previously conducted systematic review studies
[14–17] with a focus on asthma and environmental reme-
diation were scanned for articles to include in the review
process.

Study selection

After duplicates were removed, the remaining references
first underwent a title screening, and if appropriate, an
abstract review. References were excluded at the title stage
if they indicated the study was qualitative and/or an opin-
ion or editorial paper. The abstract review step deter-
mined relevant studies meeting all of the following cri-
teria and those studies were included in the final review:
1) participants were minority children identified as
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underserved; 2) the intervention contained an edu-
cational component; and 3) trigger remediation was
addressed. The full text articles underwent a third
examination using a refined set of criteria. The crite-
ria included: 1) interventions must be multi-trigger and
multi-component; 2) baseline asthma severity must be
classified as persistent; 3) baseline asthma control must be
classified as not well controlled or very poorly controlled;
and, 4) in the event of multiple publications from a pri-
mary study, only the primary results article was reviewed.
A second reviewer evaluated all studies included in the
final review.

For the purpose of this review, children were consid-
ered underserved if the reviewed article: 1) labeled their
population as underserved; or 2) described their pop-
ulation as low income, minority, inner city or urban,
with poor continuity of health care, reported the emer-
gency department as the primary source of asthma care
or received little to no previous asthma education. Trig-
ger remediation refers to the management of allergens
and irritants in the home environment, which can cause
or exacerbate asthma symptoms [13]. Asthma control
refers to the degree to which the manifestations of
asthma (symptoms, functional impairments, and risks
of untoward events) are minimized and the goals of
therapy are met. Not well controlled asthma and very
poorly controlled asthma definitions are based on guide-
lines published by the Expert Panel Report – 3 (EPR-3)
[13].

Data collection

One author systematically extracted the following data
from each article: 1) study characteristics; 2) research
design; 3) participant characteristics; 4) education param-
eters; and 5) clinical outcomes. The education parameters
included method and content of instruction used in the
intervention, completion of an environmental assessment
as a component of intervention, characteristics of the
intervention program (i.e., number of sessions, length of
program, providers, cost), components of physical reme-
diation (i.e., HEPA filters, mattress/pillow case covers,
mold removal), components of behavioral intervention
(i.e., medication instruction, asthma action plan, trig-
gers), measurement of learning, facilitators and barri-
ers to learning and study fidelity. The clinical outcomes
recorded included healthcare utilization data, missed
school days, use of controller medication, health-related
quality-of-life, caregiver quality of life, and health care
costs. A second author verified the data and the two
coders worked together to gain consensus for the final
analysis.

Results

Studies identified through the database search yielded
488 articles in peer-reviewed journals. An additional 57
studies were located through other sources such as ref-
erence lists. A total of 531 articles were screened after
duplicates were removed. The screening entailed a review
of title and abstract, if relevant, and resulted in 84 eligi-
ble studies. Sixty-seven articles did not meet the review
criteria and were excluded from the final critique. The
reasons for articles to be excluded at this stage included
non-pediatric population; editorial account; not research-
based; study lacked an educational component or an inter-
vention; and qualitative focus. A total of 17 articles com-
prised this systematic review (see Figure 1).

Study characteristics

Anoverview of the characteristics for each study reviewed
is listed in Table 1. Study designs included pre-post
design [19–25], randomized controlled trials (RCT) [26–
31], quasi-experimental [32,33], randomized cross-over
design [34] and observational [35]. All of the studies
except one met the review criteria for the participants to
be minority children identified as underserved. The set-
tings for the studies were large, urban areas and included
predominately African-American or Hispanic children
under the age of 18 years. Sample sizes ranged from 18
to 937 participants, with a median of 115 participants.

Caregiver education and health literacy were two
study attributes collected for the purpose of examin-
ing their impact on asthma education. The education
levels of caregivers varied greatly among the studies
but trended more toward caregivers with a high school
diploma or equivalent. Four studies showed a higher
population of caregivers with less than a high school
diploma [28,29,32,33]; 8 studies included predominately
caregivers with a high school diploma or equivalent
[20,22,24,26,27,30,34,35]; and 4 studies did not report
caregiver education [19,23,25,31]. Only one study had a
higher percentage of caregivers who were college edu-
cated [21]. Health literacy of the caregiver or the child was
not addressed in any of the studies.

Primary outcomes measured were categorized into 6
organizing themes for ease of analysis: healthcare uti-
lization, asthma control, medication use, home environ-
ment, quality of life, and other. All of the studies except
3 [28,30,34] measured healthcare utilization in various
degrees of scope.Most consistent were urgent or unsched-
uled clinic visits, emergency department visits and hos-
pitalizations. Intensive care unit admissions, inpatient
days, and hospital length of stay were other measures
included.
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Figure . PRISMA flowchart of the search and selection process for the sample of  articles included in this review.

Asthma control was cited as a primary outcome in
11 studies. Five studies referenced the EPR-3 Guidelines
as criteria to measure asthma control [22,24,32,33,35].
Most of the other studies were conducted prior to the
implementation of the EPR-3 Guidelines. Prescription for
asthma medication, adherence to medication and rescue
inhaler use fell under themedication use category.Quality
of life indicators included both child and caregiver assess-
ments. All of the studies reviewed were conducted with
some component in the participant’s home and included
an environmental assessment and/or physical remedia-
tion.However, a small number of the studies used changes
in the home environment such as trigger reduction
and home pollutant exposures as an outcome measure
[25,26,28,34]. The last theme for identifying primary out-
come measures is other. This included healthcare costs,
use of asthma action plans, and pulmonary function.

Education parameters

The primary purpose of the review was to identify effec-
tive education parameters for underserved children with
asthma and their caregivers. Table 2 details the education
intervention characteristics for each study reviewed. An
asthma self-management intervention designed within a
framework offers a perspective on the approach to the
asthma education. Of the 17 studies reviewed, only 4
reported predicating their intervention on theory [21,29–
31]. Social Cognitive Theory was used by three of the
studies [21,29,31] and one study applied Social Learning
Theory [30]. Krieger et al.’s [29] RCT of a community
health worker intervention incorporated the Transtheo-
retical Stages of Changemodel with Social Cognitive The-
ory. A combined medical model with a social model gave
guidance to a study by Thyne et al. [25]. Authors who did
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not report a framework were approached for clarification.
Viable e-mail addresses could not be located for authors
of 2 studies [19,22]. Of the remaining 10, 4 authors
responded. Margellos-Anast [20] indicated the Transthe-
oretical Stages of Change model with Social Cognitive
Theory informed their study. Three authors reported not
using a theoretical framework [23,24,35].

Providers of asthma education included both health
professionals and trained community members. Hasan
et al. [19] used a team approach comprised of a physi-
cian, registered nurse, respiratory therapist and social
worker in both the home and the school setting.
Five studies reported using community health workers
[20,25,29,32,33]. Additional studies utilized trained lay
persons but applied other titles to the positions such as
lay health educator, home visitor, asthma outreach worker
and peer educator [21,22,27,34]. Three studies identified
personnel specific to providing environmental assessment
and education [28,31,35].

For inclusion in this review, the education needed to
be conducted in the home. Four studies held additional
sessions either at a school, clinic or community center.
The use of standardized existing curricula was the excep-
tion. The majority of studies were nonspecific in describ-
ing the method used to provide the educational program
stating that sessionswere interactive, using verbal instruc-
tion and demonstration. Some stated that their methods
were individualized to the family’s situation [20,31,32,35].
Most interventions included all threemajor content areas:
an initial environmental assessment, physical remediation
for triggers, and a behavioral intervention although they
were ambiguous on how the sessions were conducted.
Components of the physical remediation employed are
not reported here. Only 3 studies addressed barriers to
learning. Study fidelity was described in the majority of
the articles. The number and intervals of intervention
sessions and follow-up sessions were widely dispersed.
The length of the entire study, however, was typically 12
months.

One important aspect of any educational program is
assessment to determine if learning occurred. Over half
the studies did not report a learning assessment. Of those
remaining, four studies reported using self-created, non-
validated instruments [20,24,26,34]. Follow through with
environmental recommendations was reported through
observation and/or caregiver report.

Clinical outcomes

All of the studies demonstrated statistically significant
results in some or all of their primary outcomes. Health-
care utilization, reported as hospitalizations, emergency
department visits, unscheduled clinic visits, ICU days,

and urgent clinic visits was included as the primary out-
come for 14 studies. The diversity in research design
yielded a range of results. Pre-post designed 12-month
studies reported a significant decrease in hospitalizations
[19,20,23]. Programs three to six months in duration
demonstrated decreased emergency department visits
[22,24]. Studies with a quasi-experimental design showed
reduced healthcare utilization, however found no signifi-
cance for across group comparison [28,32].

Analysis reflecting within group comparisons between
baseline and exit visits was examined for the six random-
ized controlled trial (RCT) studies reviewed. All the RCTs
conducted exit visits at 12months. Three studies analyzed
healthcare utilization by combining data from ED visits,
unscheduled clinic visits and/or hospitalizations [29–31].
All reported statistical significance for decreased acute
care utilization. When dissecting visit types separately,
results were not significant. Brown et al. [26] reported
significance for a decline in the number of medical visits
for acute asthma, but did not capture other forms of uti-
lization. The remaining two studies were split on results.
Bryant-Stephens and Li [27] indicated significance for a
decline in hospitalizations, emergency department visits,
and unscheduled clinic visits, while Eggleston et al. [28]
presented no significance for ED visits and hospitaliza-
tions. Each of the 17 studies analyzed demonstrated at
least one positive utilization outcome. However, the pos-
itive outcomes lacked consistency across all the reports.
There were differences in outcome trends when taking
into account the length of the study, the use of commu-
nity health workers, use of physical trigger remediation
or a learning framework.

Discussion

The goal of self-management education for children with
asthma is to improve the quality of participation in life’s
activities by reducing the impact of asthma on their daily
routines. The EPR-3: Guidelines for the Diagnosis and
Management of Asthma [13], identified four components
for the effective management of asthma. Two of these,
education for a partnership in asthma care and control
of environmental factors and co-morbid conditions that
affect asthma, provide direction in the design of interven-
tion studies. Both components were inclusive in the stud-
ies presented in this systematic review.

A Cochrane review on educational interventions for
asthma in children found a general lack of rigor in report-
ing the methods of intervention studies [36]. One area of
reporting weakness is the adoption of a conceptual frame-
work to guide the self-management education. Clark,
Mitchell, and Rand [18] advocated a need for asthma
research to be grounded in a theoretical frame to assess
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behavioral change. Only four of the 17 studies reviewed
were explicit in their reporting of a guiding theory [21,29–
31]. A conceptual framework sets the premise of beliefs
and attitudes and gives an organized direction for the edu-
cational intervention.Without this structure, the research
lacks clarity in the approach to impact asthma outcomes
and reduces the opportunity to substantiate the findings
through replication.

Instructional delivery is most often conducted by
health care professionals, i.e., nurses, respiratory thera-
pists, or trained lay persons, such as community health
workers. In this review of underserved minority children
with asthma, the majority of the studies utilized com-
munity health workers. Overall, community health work-
ers are found to have a positive impact on asthma self-
management outcomes. Their therapeutic role as a social
support for the family should not be minimized. How-
ever, variability in the level of CHW education and train-
ing makes it difficult to compare results with those stud-
ies utilizing healthcare professionals. Their role in home-
based asthma education needs to be further explored to
untangle the impact of their therapeutic processes on the
outcomes, their cost-effectiveness and their responsibility
as liaisons to healthcare providers [17].

Multi-component interventions were provided in all
of the studies reviewed. The educational element was
often described as one-on-one instruction with a tailored
approach to individual needs. The length of each session
was more often not reported and the number of sessions
provided was widely dispersed, from as little as two to as
many as nine. However, this vast variation in the admin-
istration of the education sessions makes it challenging
to replicate or generalize results. Reporting an algorithm
describing variables that guide specific tailored decisions
would provide a flexible, yet replicable intervention.

Interventions designed to impact behavior change are
oftenmodified tomeet the needs of the individual. Learn-
ing theories applied to patient education view the pro-
cess as active, influenced by the social and physical envi-
ronment. The teaching approach is often an individual
interplay of motivation and control. The application of
a learning theory to guide the intervention would give
the researcher a valid base to build reliable and effective
patient education sessions. Identifying consistent edu-
cational components driven by theory that demonstrate
positive results would be valuable for subsequent studies.

Formal assessment of learning was deficient in the
studies reviewed. The effectiveness of teaching, when
reported, was determined through subjective means of
observation and self-report. In addition, an account of the
barriers and facilitators to learning was not consistently
stated. Valid assessments need to be developed and uti-
lized to determine the permanence of learning and both

the positive and negative aspects to the process need to be
identified. The omission of these two design components
prevents future researchers from developing reasonable
and impactful interventions.

The most frequently reported outcome measure in the
asthma intervention studies was healthcare utilization,
however study authors reported this metric differently.
Development of a consistent reporting metric to evalu-
ate utilization would allow for better comparison across
future studies. Multi-component interventions even in
randomized controlled trials are complex and add to the
multitude of variables affecting asthma self-management.
Education elements of the interventions are either not
standardized or well-described which further obscures
the path to a reasonable conclusion. All of these elements
make it difficult to discern the source of improved asthma
care.

Limitations

Although multiple databases were accessed in the search,
the search terms may not have been comprehensive or
were insufficient in detail to produce adequate results. A
second limitation may be the inclusion of studies con-
ducted prior to the implementation of -EPR-3 guide-
lines. The revised guidelines introduced a strong empha-
sis on education. Studies conducted prior to EPR-3 may
have showed less attention to education in reporting
results.

Conclusion

The multi-component home-base intervention studies
reviewed demonstrated mixed clinical outcomes. The
effectiveness of the educational components was diffi-
cult to ascertain due to exclusion of basic characteristics.
The adoption of a learning theory to guide the interven-
tion and valid measures of learning are both essential to
sound educational practice. Future studies should adopt
pedagogical constructs to develop compelling and effec-
tual interventions that follow an appropriate theoretical
framework, which would allow for comparisons across
studies.
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