N A L

C OM M U N I

C A TI1 O N

The Impact of Literacy Enhancement
on Asthma-Related Outcomes among

Underserved Children

Lawrence D. Robinson Jr., MD; Daphne P. Calmes, MD; and Mohsen Bazargan, PhD

Financial support: Analysis and manuscript development
were supported by the National Center for Research
Resources (#G12-RR03026), and the National Center on
Minority Health and Health Disparities (#P20MD000148).

Statement of Problem: Despite the availability of improved
healthcare access, self-management programs, disease
management protocols, and advances in pharmacologic
and immunotherapy therapy, the prevalence of asthma
in the urban inner city remains one of the major health dis-
parities in the United States. Additionally, sustainability of
effective intervention programs after the funding has ended
remains a significant issue for asthma programs.

Objective: This study examines the effectiveness of a lon-
gitudinal intervention program that was designed with the
assumption that improved literacy plays a role in improving
asthma-related health outcomes among high-risk children
with the most severe forms of asthma.

Methods: A longitudinal intervention over 6 months prospec-
tively addressed the literacy and asthma self-management
skills of 110 minority children in South Los Angeles utilizing
weekly Saturday-school format.

Results: The results demonstrated that there was a statistically
significant decrease in both hospitalization and emergency
department (ED) visits during the intervention. In addition, all
the children showed significant improvement in their read-
ing level and self-efficacy. Multivariate logistic analysis dem-
onstrated that enhanced self-efficacy was directly related
fo decreased hospitalizations and ED visifs.

Conclusion: This intervention demonstrated that literacy
enhancement is an important factor in improving self-effi-
cacy and impacting asthma-related outcomes. Improved
literacy is a sustainable factor that will not only improve
asthma outcomes but will enhance the potential for educa-
tional success.
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INTRODUCTION

ince the 1970s, self-management interventions
Shave been utilized among children and adults

with persistent forms of asthma to improve their
knowledge of asthma and health-related behaviors."'
The programs directed at children have utilized various
strategies to improve their self-management skills with
designs ranging from group instruction to individual-
ized computer-based problem-solving. These particular
interventions have demonstrated a statistically signifi-
cant reduction in asthma recidivism with individualized
facilitation leading to improved adherence to disease
management protocols.'”" On the other hand, compre-
hensive multisite programs such as the National Coop-
erative Inner-City Asthma Study and the Inner-City
Asthma Study have demonstrated that addressing major
environmental issues in the urban inner city is essential
to improving asthma outcomes.”* Although a number
of interventional strategies have attempted to reduce
asthma morbidity and mortality in the urban inner city,
the morbidity and mortality statistics remain unchanged
for children of African Americans and Hispanic children
of African decent. Additionally, sustainability of effec-
tive intervention programs following the termination of
funding cycles remains a significant issue for asthma
programs and may attenuate prolonged intervention
effects. Studies conducted in low-income urban popula-
tions have documented that low literacy is a predictor of
poor health outcomes, even after other sociodemograph-
ic variables are considered.”** Other studies have also
reinforced the concept that literacy is vital to health-
related outcomes.**** To the best of our knowledge,
there have not been any asthma-related interventions
which have evaluated the relationship between literacy
and health by improving both areas simultaneously.
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Comprehensive long-term intervention programs that
target underserved minority asthmatic children must
employ innovative strategies to empower these children
to understand their disease and to obtain new informa-
tion regarding their long-lasting disease management
and health status.

The objective of this longitudinal intervention was to
determine whether improving literacy among a group of
children with low rates of literacy would improve their
asthma-related health behavior. Through a Saturda-
school format, the proposed intervention provided lit-
eracy enhancement and asthma education for children
with moderate and severe asthma. We have proposed
a long-term intervention to provide asthmatic minor-
ity underserved children from South Los Angeles with
weekly asthma education, literacy enhancement and life
skills training. This longitudinal intervention has been
designed with the assumption that improved literacy
plays a vital role in improving asthma-related health out-
comes among high-risk children with the most severe
forms of asthma.

METHODS

Sample

This longitudinal study was performed with a non-
probability sample of 110 children between the ages of
6-14 from the pediatric allergy clinic at King/Harbor
MAC (formerly known as the King/Drew Medical Cen-
ter) who met the criteria for moderate or severe persistent
asthma according to the 1997 National Guidelines.” This
study was approved by the institutional review board of
the Charles Drew University of Medicine & Science.

The service area of this medical center represents
the most impoverished and medically underserved com-
munity in Los Angeles County.’' Asthma is a very com-
mon condition in Los Angeles County. Research among
school children in urban Los Angeles indicates that
14% are likely to have asthma.’’ Approximately 37%
of the population in this portion of Los Angeles lives
below the federal poverty level, and 41% have less than
a high-school education.” According to the 2002-2003
Los Angeles County Health Survey, the public high
school drop-out rate in South Los Angeles (SPA-6) is
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27.4%.” Prior to the reorganization of the medical sys-
tem in Los Angeles County which reduced the services
at King/Drew Medical Center to those of an ambulatory
care center, the King/Drew Medical Center provided the
only asthma specialty care for approximately 600,000
minority children. The Allergy Division consisted of 4
board-certified allergists, 2 allergy fellows and a mid-
level provider.

Of the 110 children who were enrolled in the study,
94 (86%) were retained in the program for 26 months.
Of'this remaining sample, 57% were between 6—10 years
old, and 43% were between 11-14 years old. Exactly
47% of respondents were female. Eighty percent of the
participants identified themselves as African American,
and 22% Hispanic Americans. Almost 77% of partici-
pants reported living with their parent(s), whereas the
other 23% lived with relatives or foster parents.

Statistical Analysis

Descriptive statistics were used to identify the dis-
tribution and frequency of all items which were subse-
quently used to construct the independent scales and
indices for examination. Paired t test and analysis of
variance tests were performed to measure the impact of
demographic characteristics and independent variables
on the outcome variables.

Measurements

The severity of asthma was assessed by the allergy and
immunology attending physician who provided medical
supervision and a chart review for each child. Enrollment
in the program was voluntary, and parental informed con-
sent was provided. The parents were assisted by a trained
facilitator to complete a database questionnaire relating
to demographic information, socioeconomic status, home
environment, asthma severity and current management
practices. Each child had his/her reading level assessed
using the Gilmore Oral Reading Test.** This instrument
evaluates reading accuracy, vocabulary and reading com-
prehension.** Each child completed a self-efficacy survey
and asthma knowledge questionnaire prior to beginning
the intervention. Similar data were collected 6 months
after initiation of the intervention. In addition, urgent
care/emergency (ED) and hospital admissions related to

postintervention program (n=94)

Table 1. Hospitalization, emergency room visits, asthma-related self-efficacy and reading levels pre- and

Preintervention (%)

Outcome Variables (Mean * SD)
Hospitalization within 6 months 37.2
Emergency visits within 6 months 62.8
Self-efficacy (scale 40-100) (65.8 £12.6)
Reading level (scale 1-11) (3.2+2.3)

During Intervention (%) P Value
22.3 <0.001
33.2 <0.010
(76.2 £12.4) <0.001
(4.7 £2.3) <0.001
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asthma were documented from patient history and medi-
cal records for 6 months prior to and after enrollment into
program/intervention.

The Intervention

The ARAP was based on the Saturday-school format,
with sessions held each Saturday from 9-12. The pro-
gram was designed to provide each child with 2 hours
of literacy training and 30 minutes of asthma education,
separated by a 15-minute break. The minimum interven-
tion period for each child was 6 months; however, 60%
of participants enrolled for =1 year. The educational
curriculum was designed by an educational specialist
based on information collected from focus groups and
needs-assessment surveys. The educational curriculum
stresses reading accuracy, reading comprehension, writ-
ing and oral language skills. The facilitators consisted of
college students, medical students and volunteer physi-
cians who participated in a 3-hour orientation and fol-
lowed the prescribed workbook educational plan. The
results of the Gilmore Oral Reading Test determined the
appropriate reading curriculum at which the child would
begin.** An adult facilitator supervised a maximum of 3
children for 2 hours of reading instruction during each
session. Each child’s reading progress is reassessed
every 6 months. Asthma education was provided in a 6-
week module utilizing the Open Airways Program.”*
The American Lung Association of Los Angeles certi-
fied each asthma education instructor. After the initial
6-week intervention, each child had a refresher asthma
class every 4-6 weeks.

In addition to the Saturday program, the Asthma
Reading Advocacy (ARAP) Camp is held on a univer-
sity site. This unique experience provides the children
with exposure to the university campus in lieu of the tra-
ditional wilderness camp sites. The university site pro-
vides the campers with access to classroom, computer
services and the resident college students who serve as
passive role models. The camp experience included 4
hours of daily activities consisting of reading and lan-
guage instruction, computer-based asthma education,
activities that accentuate team building, communication
skills, goal-setting, cultural diversity and interpersonal
skills. The 5-day camp provides the children with onsite
allergy and immunology specialists as well as nursing,

educational and recreational specialists with expertise
and experience in teaching urban inner-city children.

Each child in the intervention received follow-up in
the pediatric allergy and immunology clinic at the medi-
cal center. Each child had his/her current asthma sta-
tus monitored by a weekly questionnaire that included
information regarding asthma exacerbations during the
past week and peak flow measurements before each Sat-
urday school class. The data from the weekly asthma
questionnaire and peak flow measurements were com-
piled on a prospective basis for the duration in which the
child participated in the program.

Additionally, each child’s asthma status was moni-
tored using the data compiled from the weekly asthma
data sheets as well as retrospective surveillance of ED and
hospital recidivism using the medical record chart review.
The self-efficacy rating of each child is measured using
the Drew Self-Efficacy Scale. The Asthma Self-Efficacy
Scale was developed after the Asthma Adult Scale by
information based on focus groups to tailor the measure-
ment to children from this underserved community.

RESULTS

The baseline assessment of asthma severity of this
sample demonstrated that 80% had at least moderate
persistent asthma. Our data show that 5% of children
who participated in this study had been intubated within
6 months prior to the intervention. Furthermore, 37%
of the subjects had been hospitalized =1 time within 6
months prior to entering the study. Finally, 63% of par-
ticipants had asthma-related ED visits within the 6-
month period prior to entering the intervention program.
However, our data show that hospital and ED admis-
sions were reduced to 22% and 33 during the six months
of the intervention program, respectively (Table 1). The
mean and SD of the self-efficacy scale reported in Table
1 indicate that in addition to the decrease of recidivism,
the children have developed more internal mastery and
control over their asthma.

The multivariate logistic regression technique was
employed to examine independent correlates of asthma-
related ED visits and hospitalizations. Independent vari-
ables included in the equation are age, gender and eth-
nicity, changes in reading levels in baseline and 6-month
follow-up assessment, and changes in asthma-related self-

Hospitalization
Independent Variables
Self-efficacy 0.33 (0.20-0.54)
Reading level 1.31 (0.82-2.10)

Adjusting for age, ethnicity, and gender

Table 2. Multivariate logistic analysis (adjusted odds ratio and 95% confidence interval of self-efficacy
and reading level for hospitalization and emergency room visits (n=94)

Adjusted Odds Ratio (95% Confidence Interval)

ER Visits

0.27 (0.17-0.43)
0.34 (0.22-0.52)
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efficacy. The estimated Nagelkerke R-square indicates
that after adjusting for age, these independent variables
explain >13% and 12% of the variance in the emergency
visits and hospitalization from pre- to postinterven-
tion program, respectively [(ER -2 log likelihood 667,
p<0.0001; percent of correctly predicted=64%) (Hospi-
talization -2 log likelihood=570; p<0.0001; percent of
correctly predicted=74%)]. Adjusting for age and con-
trolling for gender and ethnicity, participants whose read-
ing had improved were less likely to experience asthma-
related ED recidivism (OR=0.34, p<0.001). In addition,
our data show that adjusting for age and controlling for
gender and ethnicity, improvement in self-efficacy was
directly linked to both asthma-related emergency vis-
its (OR=0.27, p<0.01) and hospitalization (OR=0.33;
P<0.001). Even though, improvement in reading was not
directly related to reduction of asthma-related hospital-
ization, it indirectly reduced hospitalization by improving
self-efficacy. (Table 2)

DISCUSSION

Among California children, the prevalence of active
asthma varies by racial and ethnic groups with the highest
prevalence among African Americans (17%) and Ameri-
can Indians/Alaska natives (17%), followed by Cauca-
sians (10%), Latinos (7%) and Asians (7%).” The ARAP
is a unique intervention as it addresses both the aca-
demic and specialty healthcare needs of minority chil-
dren with moderate and severe persistent asthma in this
underserved community. Although the children’s hospi-
tal service population was 70% Hispanic, African Ameri-
cans represented 65% of the children in the allergy clinic
population, and the majority of children with moderate
and severe persistent asthma. The program provided each
participant with literacy training, asthma education and
self-management skills, as well as access to high-qual-
ity care from board-certified allergists. The literacy com-
ponent of the intervention provided the children with
the substrate to initiate significant enhancement of their
reading aptitude. The asthma self-management compo-
nent provided the children with the necessary informa-
tion, problem-solving skills and techniques to improve
their asthma-related health behavior.

Children who reside in the service area of the King/
Harbor MAC, which is predominately comprised of
Latino and African-American families, have the least
access to lung care specialists, the worst performance
on standardized tests scores for reading and mathemat-
ics, and represent the most impoverished population in
Los Angeles County.”" Asthma severity is highest among
African Americans and Latinos with African heritage.”*
Therefore, this unique population provided the opportu-
nity to evaluate the effectiveness of this intervention by
implementing it in the highest-risk population with an
elevated prevalence of asthma severity and poor academic
performance.
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The National Assessment of Adult Literacy, based on
a large survey conducted by the National Center for Edu-
cation Statistics, recently estimated that 14% of adults in
the United States are unable to use printed and written
information to function in society.*’ Our data show that
only 1 parent of the 110 children who participated in
the intervention had attended college and >40% had not
completed high school (data not shown). Therefore, an
intervention that provides children in an urban inner-city
environment with literacy enhancement provides them
with an essential tool that a poorly performing educa-
tional system and even their parents often cannot ade-
quately address.

The ARAP provided these children with asthma self-
management skills as well as improved literacy, which
has the potential to enhance their ability to understand
their disease, to obtain knowledge independently and
to build self-efficacy.”* The enhancement of literacy is
the differentiating element of the ARAP. Unlike other
asthma interventions that dissipate with time, literacy
enhancement in most cases will provide the impetus for
continued academic success.” Improved literacy pro-
vides children in urban inner-city communities with a
sustainable benefit that in the future globally will give
them the opportunity to become successful productive
citizens. Academic achievement not only improves a
child’s career and economic opportunities, but concom-
itantly will provide the asthmatic child with the ability
to purchase high-quality asthma specialty care in adult-
hood if necessary.

Our findings are subject to limitations related to the
study design. This study was conducted using a pre-
and postintervention design with no comparison group.
Additionally, we documented the impact of this educa-
tional intervention in a 6-month period; however, its sus-
tainability subsequent to the intervention period is not
known. Finally, the potential seasonal effects on asthma
exacerbations were not evaluated by this intervention.

Prospective

Unlike in their white counterparts, asthma preva-
lence, morbidity and mortality in African-American
and Hispanic children of African decent remain higher
despite improved access, evidence-based treatment algo-
rithms and advances in pharmacologic therapy in the
past 10 years. In this study, we have demonstrated that
literacy enhancement coupled with asthma self-man-
agement skills significantly improve self-efficacy (or
internal mastery) resulting in improved asthma-related
outcomes. We recommend that interventions with this
underserved population prioritize the enhancement of
literacy concomitantly with any asthma related research
or service intervention.
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