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A B S T R A C T

Background: Rates of asthma morbidity, mortality, and resource use are highest among African American
individuals residing in inner-city locations, yet factors associatedwith adverse outcomes arenotwell established.
Objective: To identify modifiable factors associated with asthma exacerbations.
Methods: A total of 104 adult patients who presented to an inner-city hospital or emergency department
(ED)with an asthma exacerbation fromOctober 1, 2009, through June 31, 2010, completed surveys of clinical
status, acute events, sociodemographic characteristics, current asthma knowledge, self-efficacy, attitudes
toward asthma self-management, and perceived barriers to asthma care questionnaires. Associations with
asthma hospitalizations and ED visits were assessed.
Results: Themean age of the patients was 42 years, 91%were African American, 33%were insured, 57%were
taking a controller medication, and 63% had an income level below the federal poverty line. On bivariate
analysis, males, years of asthma, history of smoking, self-classification of asthma severity, history of admis-
sion to intensive care unit or intubation, use of peak flowmeter or asthma action plan, controller medication
use, and history of oral corticosteroid bursts were positively associated, whereas self-efficacywas negatively
associated with number of ED visits or hospitalizations. No association was found for asthma knowledge,
perceived barriers to care, or attitudes toward asthma management. On multivariate analysis, low self-
efficacy remained associated with both asthma hospitalizations and ED visits.
Conclusion: Short-term use of health services for asthma is negatively associated with asthma self-efficacy.
Self-management programs that enhance self-efficacy, rather than those that focus on knowledge or atti-
tudes,may be effective in reducing adverse asthmaoutcomes for inner-city, predominantly AfricanAmerican
populations.
� 2012 American College of Allergy, Asthma & Immunology. Published by Elsevier Inc. All rights reserved.

t
n

p
t
a
o
m
c
a
h
s
A

a
i
i
k
o

Introduction

Asthma is a common and costly public health problem in the
United States, affecting approximately 34.1million Americans during
their lifetime, with an annual cost of $34 billion.1–3 Rates of asthma
morbidity, mortality, and resource use are highest among inner-city
populations.4 Among these, African Americans within urban areas
have significantly higher rates of both asthma mortality and health
care use thanwhties.1,4,5 A recent report from the Centers for Disease
Control and Prevention found that African Americans were 4.5 times
more likely to have an emergency department (ED) visit and were 3
times more likely to die of asthma-related causes than the whites.1

Unfortunately, little progress has beenmade in decreasing the hospi-
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alization or relapse rate for asthma in urban areas with predomi-
antly African American populations.
Asthma exacerbations and hospitalizations in many different

opulations have been associated with various factors. Some of
hese factorsmay be difficult tomodify, such as pollution,6 temper-
ture/humidity,7 and aeroallergens levels.8–11 However, there are
ther factors associated with adverse asthma outcomes that are
odifiable, such as asthma knowledge,12 perceived barriers to
are,11,13,14 asthma self-efficacy,10,15–19 attitudes toward asthma,16

nd lack of an asthma action plan.16,20 To our knowledge, no study
as attempted to assesswhich of these factors ismost influential on
evere asthma exacerbations in urban areas with a predominantly
frican American population.
Determining which modifiable patient-level factors are associ-

ted with adverse asthma control will provide targets for future
nterventional trials. The objective of this studywas to evaluate the
nfluence of demographic data along with asthma clinical features,
nowledge, self-efficacy, attitudes, and perceived barriers to care
n number of hospitalization and ED visits in the inner city with a

redominantly African American population.

munology. Published by Elsevier Inc. All rights reserved.
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Methods

A prospective, cross-sectional study was conducted in the ED
and inpatient wards of Detroit Receiving Hospital and Harper Uni-
versity Hospital, 2 tertiary care teaching hospitals affiliated with
Wayne State University. Data were collected from October 1, 2009,
through June 31, 2010, from a convenience sample of patients
presenting to the ED or hospital with a chief symptomof an asthma
exacerbation. We intentionally administered the survey during an
exacerbation because patients might be most reflective on their
illness at that time. This study was approved by the Wayne State
University institutional review board.

Patients were eligible to participate if they had a history of
physician-diagnosed asthma, were older than 18 years, and were
English speaking. Patients were excluded if they had a history of
chronic obstructive pulmonary disease (COPD), a greater than 20
pack-year smoking history (to exclude patients likely to have
COPD),21 or mental impairment such that completion of the survey
or institutional review board consent would not be possible. Writ-
ten informed consent was obtained from all eligible patients. After
enrollment, patients completed the survey either in person (for
those who were hospitalized or could complete the survey in the
ED) or on the telephone (for patientswhowere discharged from the
ED before the survey could be administered).

Demographic data, asthma clinical features, and health care use
information were obtained. Demographic data included age, sex,
race, highest educational level, body mass index, insurance status,
employment status, median household income, and smoking sta-
tus. Asthma clinical features included self-classification of asthma
(mild, moderate, or severe), years of diagnosis of asthma, oral
corticosteroid use in prior year, history of intensive care unit (ICU)
admission or intubation, availability of an asthma specialist, trig-
gers of current exacerbation, indoor allergen exposure (pet, mold,
or cockroach), social support (presence of friends or family who
assisted in asthma management), and use of a controller medica-
tion. Health care use was assessed by the self-reported number of
ED visits and hospitalizations for asthma during the past year.

Validated questionnaires were used to assess the current asthma
knowledge,22 self-efficacy,23 attitudes toward asthma self- manage-
ment,24 and perceived barriers to asthma care.14 Current asthma
knowledge was assessed with the 12-item Consumer Asthma Ques-
tionnaire developed by Kritikos et al.22 Response categories of the
questionnaire were true or false. One point was allocated to each
correct answer and zero for each incorrect answer or each question
that was left unanswered for the maximum possible score of 12.
Attitudes toward asthma self-management were assessed with the
20-item attitude subscale of the Knowledge, Attitude, and Self- Effi-
cacy scale developed by Wigal et al.24 Each of these 20 questions is
answered on a 5-point Likert scale. Themaximum score a patient can
attain on the attitude subscale is 100. The higher an individual’s score,
themorepositive the individual’s attitude regardinghis orher asthma
and the more the person is willing to work in cooperation with a
physician tomanage the illness.

Asthma self-efficacy was assessed by using the 11-item Per-
ceived Control of Asthma Questionnaire developed by Katz et al.23

Individuals were asked to respond to each item using a 5-point
Likert scale. Responses were scored from 1 to 5 for each of the 11
items, yielding a possible score range of 11 to 55. A lower score
indicated the perception of less control over one’s asthma. The
validated 39-item Barriers to Care Questionnaire developed by
Seid14 was used to assess the barriers to care perceived by the
inner-city patientswith asthma. The Barriers to Care Questionnaire
yields a score ranging from 0 to 100. Higher scores denote fewer
perceived barriers.

Presence of asthma education provided by a health care profes-

sional was based on answering yes to either of the following ques- i
ions: “Has a doctor or other health professional ever taught you
ow to use a peak flowmeter to adjust daily medications?” or “Has
doctor or other health professional ever given you an asthma
anagement plan?” These questions were adopted from the Na-

ional Asthma Survey conducted by the Centers for Disease Control
nd Prevention.25 Finally, patients who believed that they only had
sthmawhen they had symptomswere identified using the follow-
ng question: “Do you think you have asthma all of the time ormost
f the time or some of the time or only when you are having
ymptoms?” These patients are referred as “no symptom, no
sthma.” This question has previously been used to identify pa-
ients who do not think about or manage their asthma as a chronic
isease and subsequently have worse outcomes.26 The entire sur-
ey took approximately 45 minutes to complete. Because of a high
nown rate of illiteracy in this patient population, every question
as individually read by the research staff, who then marked the
nswers on the questionnaire.
Data were analyzed using SPSS statistical software, version 17.0

SPSS Inc, Chicago, Illinois), and comparisons were made using �2

nd multivariate linear regression. The �2 analysis was performed
o identify associations between health care use and demographic
haracteristics and health care use and asthma clinical characteris-
ics. Next, multivariate linear regression analysis with backward
election was conducted to identify factors associated with health
are use, while controlling for demographic, asthma clinical fea-
ures, and asthma education characteristics of the study popula-
ion. Independent variables used inmultiple linear regression anal-
sis included all demographic and asthma clinical features with a
� .20 on �2 analysis.

esults

emographic characteristics

Of 133 individuals identified as eligible for enrollment in the
tudy, completed survey responses were received from 104
78.2%). The demographic characteristics of the population are
isted in Table 1. Notably, 91% of the participants were African
merican, 63% had an income level below the federal poverty line,
3% had a smoking history, and 33% did not have insurance. All
hese characteristics are representative of the patient population

able 1
emographic characteristics of the study populationa

haracteristic No. (%) of patients (N � 104)

ge, mean (SD), y 42.7 (13.4)
ale 38 (35.9)
ace
White 4 (3.8)
Black 95 (91.3)
Other 5 (4.8)
ver smoked 55 (53.4)
ducational level (high school or less) 83 (80.6)
ncome (�$10,0000) 63 (63)
ody mass index
Normal 27 (26.2)
Overweight 15 (14.6)
Obese 60 (58.3)
as a primary care physician 65 (63.7)
elf-reported indoor allergen exposure
Pet 22 (21.4)
Cockroach or mold 17 (16.5)
mployment status
Full time 20 (19.2)
Part time 9 (8.7)
Not employed 75 (72.1)
ave social support 79 (79)
ave insurance 69 (67)
Data are represented as number (percentage) of patients unless otherwise
ndicated.
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served by the 2 inner-city, university-based hospitals participating
in the study.

Asthma clinical characteristics

Fifty-five percent reported their asthma as severe on the asthma
self-classification scale (Table 2). Fifty-six percent had either been
intubated or been to an ICU at least once in their lives. Twenty-six
percent had been to the ICU without being intubated. Forty-three
percent were not using any controller medication, and 86.5% had
required a course of oral corticosteroids for an asthma exacerbation
in the prior year. Themean (SD) number of hospitalizations and ED
visits in theprior yearwere 3.12 (3.48) and5.74 (6.09), respectively.

The mean asthma knowledge score was 7.39, where the maxi-
mum possible score was 12 (Table 3). On assessment of barriers to
care, the mean score was 73.6 (a higher score indicates fewer
perceived barriers) of a maximum possible score of 100. The mean
attitude toward asthma management score was 77.7 (a higher
score represents a more positive attitude regarding asthma and a
greater likelihood to work in cooperation with a physician to man-
age the illness) of a maximum possible score of 100. The mean
self-efficacy scorewas 36.8 (a higher score indicates a greater sense
of control over one’s asthma), and the range of possible scores on
this scale was 11 to 55. Table 3 compares the possible ranges,
current study scores, and values from previously published litera-
ture using this questionnaire. As noted, the mean values of this
study were all slightly lower than the values from previously pub-
lished literature.

Factors associated with health care use

Multiple variables were associated with ED visits or admissions
to the hospital in the prior year on bivariate analysis (Table 4).Male
sex, years of asthma, history of smoking, self-classification of
asthma severity, history of admission to ICU or intubation, use of
peak flow meter or asthma action plan, controller medication use,

Table 2
Asthma clinical features of the study population

Feature No. (%) of patientsa

Self-classification of asthma
Mild 20 (19.8)
Moderate 26 (25.7)
Severe 55 (54.5)

Has an asthma specialist 21 (20.6)
Duration of asthma, y

�10 19 (18.4)
10–25 32 (31.1)
25–40 27 (26.2)
�40 25 (24.3)

Use controller medication 58 (56.9)
Ever been to ICU or intubated 58 (56.3)
Have PFM or AAP 77 (75.5)
No symptom, no asthma belief 14 (14.3)
Oral corticosteroid use
Use in prior year 90 (86.5)
Mean (SD) No. of courses 4.77 (4.9)

Abbreviations: AAP, asthma action plan; ICU, intensive care unit; PFM, peak flow
meter.
aData are presented as number (percentage) of patients unless otherwise indicated.

Table 3
Mean asthma scores

Scale Possible range Previously published
mean (SD)

Study
mean (SD)

Asthma knowledge 0–12 8.20 (1.89)22 7.39 (1.6)
Barriers to care 0–100 86.32 (14.09)14 73.6 (19.5)
Attitude 20–100 82 (8)41 77.7 (7.8)

Self-efficacy 11–55 38.8 (6.7)23 36.8 (6.4)

A
c

nd history of oral corticosteroid bursts were positively associated,
hereas self-efficacy score was negatively associated. No associa-
ion was found for availability of primary care physician, asthma
pecialist, indoor allergen exposure, household income, bodymass
ndex, social support, asthma knowledge score, barriers to care
core, or attitudes toward asthma management score.
Onmultivariate analysis, we found that asthma hospitalizations

ontinued to be significantly associated with a low self-efficacy
core, number of courses of oral corticosteroid burst in the prior
ear, and history of admission to ICU or intubation (Table 5). ED
isits in the prior year were found to be significantly associated
ith a low self-efficacy score and number of courses of oral corti-
osteroid burst in the prior year. The total health care use was
ignificantly related to the number of courses of oral corticosteroid
urst and history of ICU or intubation. All other factors no longer
emained significant after multivariate analysis.

able 4
actors associated with hospitalizations or ED visits (bivariate linear analysis)

ariable Factors

ospitalization Sexa

Duration of asthmaa

Ever smokeda

Self-classification of severitya

Ever in ICU or intubateda

PFM or AAPa

Self-efficacy scorea

Controller usea

Oral corticosteroid usea

Asthma specialist
D visit Sex

Educational level
Self-efficacy scorea

Oral corticosteroid usea

PFM or AAP
ospitalization or ED visit Sex

BMI
Duration of asthma
Self-classification of severity
Ever in ICU or intubateda

Have insurancea

Oral corticosteroid usea

Asthma specialist
PFM or AAP
Social support

bbreviations: AAP, asthma action plan; BMI, body mass index; ED, emergency
epartment; ICU, intensive care unit; PFM, peak flow meter.
P � .05; for all others, P � .20.

able 5
actors associated with hospitalization, ED visit, and total health care use
multivariate linear analysis)

haracteristic � (95% CI) P value

ospitalization
Ever in ICU or intubated 0.888 (�0.108 to 1.884) .08
Self-efficacy score �0.093 (�0.165 to �0.022) .01
Oral corticosteroid use

in prior year
0.487 (0.381 to 0.593) �.001

D visit
Self-efficacy score �0.130 (�0.229 to �0.031) .01
Oral corticosteroid use

in prior year
0.917 (0.788 to 1.046) �.001

Hospitalization or ED
visit

Ever in ICU or intubated 1.839 (�0.276 to 3.953) .09
Oral corticosteroid use

in prior year
1.381 (1.166 to 1.596) �.001
bbreviations: CI, confidence interval; ED, emergency department; ICU, intensive
are unit.
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Discussion

Asthma exacerbations, such as ED visits and hospitalizations,
have been associated with various factors. Some of these factors
may be difficult to modify, whereas others may be more appropri-
ate targets for interventions. This study identified modifiable fac-
tors for an asthma exacerbation while controlling for demographic
factors, asthma clinical features, and other nonmodifiable factors. Af-
ter controlling for these factors, we found that asthma self-efficacy
remained associated with poor outcomes in inner-city adult pa-
tients. Self-efficacy appeared more influential than asthma knowl-
edge, perceived barriers to care, and attitudes toward asthmaman-
agement. This information is particularly useful for physicians
treating African American patients to decrease the tremendous
health care disparities seen in asthma. Asthma self-efficacy is de-
fined as a patient’s belief about his or her ability and capacity to
accomplish asthma control or to deal with the challenges of this
chronic disease.23 Self-efficacy differs fromattitudes about asthma;
self-efficacy refers to a patient’s perceived ability to control an
illness, whereas attitude indicates a positive or negative evaluation
of the disease state. Patientswith greater self-efficacymay bemore
motivated to adhere to maintenance medication regimens, to in-
crease the amount of effort they are willing to devote to managing
their asthma, and to be more persistent when difficulties are en-
countered.27 After controlling for multiple modifiable and non-
modifiable factors, our study found that lower self-efficacy re-
mained associated with increased asthma morbidity. Previous
studies have also found a positive role of self-efficacy as a factor
associated with asthma health-related outcomes.10,15–19,23 How-
ever, this is the first study to control formultiplemodifiable factors,
including perceived barriers to care, asthma knowledge, and atti-
tudes toward asthma management.

In regard to asthma education programs, previous trials have
shownmixed results in improvement of outcomes,12,28–34 although
few of these trials have included self-efficacy training in their
curriculum. Previous educational interventions that included self-
efficacy as part of the curriculum typically demonstrate an added
benefit and decreased asthma symptoms.12,35–37 However, none of
these trials were performed in a predominantly African American
population. Further trials are needed to determine whether these
interventions can benefit inner-city, African American asthma pa-
tients with a lower socioeconomic status.

Our study found that asthma knowledge, perceived barriers to
care, and attitudes toward asthma self-management were not as-
sociated with increased asthma-related health care use when con-
trolling for other factors. Previous studies have demonstrated
mixed results for these factors. Scherer and Bruce38 reported lack of
association of asthma knowledge with asthma morbidity, but atti-
tudes toward asthma self-management and self-efficacy were
found to be significantly associatedwith asthmamorbidity. A study
conducted by Leroyer et al39 demonstrated a positive association
between asthma knowledge and quality of life. Furthermore, pre-
vious trials conducted to increase patients’ asthma knowledge
through asthma education sessions showed varied results in terms
of increasing their asthma quality of life or self-management
skills.28,29,34

Another factor that was not found significantly related to
asthma health care use in our studywas barriers to care. In a recent
study performed by Seid,14 barriers to care were reported to be
associated with poorer access, lower primary care quality, and
worse health-related quality of life. Similar results have been dem-
onstrated by Halm et al13 and Warman et al.11 However, in our
population the mean score on the Barriers To Care Questionnaire40

was above 70%, indicating thatmost of the patients in this study did
not believe that barriers to receive medical care were a significant

problem with asthma management.
Attitudes toward asthma self-management have been found to be
elated to short-term use of health care services in a study performed
ith 293 inner-city adult patientswithmoderate to severe asthma in
000 by Adams et al.16 Similar results were reported by Scherer and
ruce38 and Mancuso et al.41 However, our study did not find an
ssociation of attitudes toward asthma self-management and asthma
xacerbationsorhospitalizationswhencontrolling for other factors. A
ossible explanation for the difference is that these studies did not
oncurrently examine self-efficacy.
Previous studies have demonstrated a mixed association be-

ween health care use and lack of primary care physician,44,45 lack
f availability of asthma action plan,46,47 peak flow meter use,48

onadherence to inhaled corticosteroid therapy,49 and care from
sthma specialists.50 Our study did not find any correlation be-
ween these factors and asthma morbidity. Some of these factors
ere found to be associatedwith the ED visits or hospitalization on
he univariate analysis (summarized in Table 4); however, these
actors lost statistical significance on accounting for all the factors
ogether on multivariate analysis (Table 5). This potentially indi-
ates that self-efficacy can compensate for traditionally studied
redictors in the prevention of adverse asthma outcomes. Also,
nlike previous studies, this cohort was predominantly African
merican patients, perhaps accounting for the discrepancy.
The current study has some limitations.We studied amoderate-

ized cohort from 2 inner-city hospitals without inclusion of a
ontrol group. The participants were predominantly African Amer-
can, and although we intentionally sampled this population be-
ause of the significantly higher rates of both asthmamortality and
ealth care use,1,5 the applicability to other cohorts is unclear.
here was a lack of any objective conformation of an asthma diag-
osis, although we intentionally chose participants with a prior
hysician diagnosis to increase applicability. In fact, a study dem-
nstrated that despite recommended guidelines, less than 50% of
atient presenting with an asthma exacerbation to the ED received
pirometric analysis.42

The validated questionnaires have not been previously used
uring an acute illness. In this study, the questionnaire was pro-
ided to the patients during their acute illness, which might have
ffected the patient’s perception of asthma knowledge, self-effi-
acy, attitudes, and barriers to care; hence, the mean values of this
tudy were slightly lower then the previously published literature.
owever, the low mean values can also be attributed to the study
opulation comprising predominantly low-income, urban, African
merican, asthmatic patients. Findings fromour study are based on
elf-report and are subject to recall bias. In addition, our questions
reated a tendency for some respondents to give socially desirable
esponses. However, as mentioned, we intentionally administered
he survey during an exacerbation so that patients might be most
eflective on their illness at that time.43

In conclusion, our study found that asthma self-efficacy is asso-
iated with asthma-related ED visits and hospitalizations even af-
er controlling for other factors. Greater self-efficacymay therefore
e more important than asthma knowledge, perceived barriers to
are, or attitudes toward asthma self-management as a potential
nterventional target. Asthma management programs designed to
nhance self-efficacy may be beneficial to reduce the use of acute
ealth care services in inner-city populations.

cknowledgments

We thank Dr Noreen Clark for her guidance in choosing appro-
riate asthma questionnaires and for her careful review of the
anuscript.

eferences
[1] Centers forDisease Control and Prevention. National Surveillance for Asthma—
United States, 1980–2004.MMWR Surveill Summ. 2007;56:1–54.



[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

N. Talreja et al. / Ann Allergy Asthma Immunol xx (2012) xxx 5
[2] Kamble S, BharmalM. Incremental direct expenditure of treating asthma in the
United States. J Asthma. 2009;46:73–80.

[3] American Lung Association, Epidemiology & Statistics Unit, Research and Pro-
gram Services. Trends in Asthma Morbidity and Mortality. Washington, DC:
American Lung Association; 2007.

[4] Carr W, Zeitel L, Weiss K. Variations in asthma hospitalizations and deaths in
New York City. Am J Public Health. 1992;82:59–65.

[5] Centers for Disease Control and Prevention. 2007 National Health 11. Interview
Survey Data. Table 4-1. Current Asthma Prevalence Percents by Age, United States:
National Health Interview Survey, 2007. Atlanta, GA: US Dept of Health and
Human Services, Centers for Disease Control and Prevention; 2010.

[6] Erbas B, Kelly AM, Physick B, Code C, Edwards M. Air pollution and childhood
asthma emergency hospital admissions: estimating intra-city regional varia-
tions. Int J Environ Health Res. 2005;15:11–20.

[7] Mireku N, Wang Y, Ager J, Reddy RC, Baptist AP. Changes in weather and the
effects on pediatric asthma exacerbations. Ann Allergy Asthma Immunol. 2009;
103:220–224.

[8] Dales RE, Cakmak S, Judek S, Coates F. Tree pollen and hospitalization for
asthma in urban Canada. Int Arch Allergy Immunol. 2008;146:241–247.

[9] Wisnivesky JP, Leventhal H, Halm EA. Predictors of asthma-related health care
utilization and quality of life among inner-city patients with asthma. J Allergy
Clin Immunol. 2005;116:636–642.

[10] Warman K, Silver EJ, Wood PR. Modifiable risk factors for asthmamorbidity in
Bronx versus other inner-city children. J Asthma. 2009;46:995–1000.

[11] Warman K, Silver EJ, Wood PR. Asthma risk factor assessment: what are the
needs of inner-city families? Ann Allergy Asthma Immunol. 2006;97(1 suppl
1):S11–S15.

[12] van der Meer V, Bakker MJ, van den Hout WB, et al. Internet-based self-
management plus education compared with usual care in asthma: a random-
ized trial. Ann Intern Med. 2009;151:110–120.

[13] Halm EA, Wisnivesky JP, Leventhal H. Quality and access to care among a
cohort of inner-city adults with asthma: who gets guideline concordant care?
Chest. 2005;128:1943–1950.

[14] Seid M. Barriers to care and primary care for vulnerable children with asthma.
Pediatrics. 2008;122:994–1002.

[15] Calfee CS, Katz PP, Yelin EH, Iribarren C, Eisner MD. The influence of perceived
control of asthma on health outcomes. Chest. 2006;130:1312–1318.

[16] Adams RJ, Smith BJ, Ruffin RE. Factors associatedwith hospital admissions and
repeat emergency department visits for adults with asthma. Thorax. 2000;55:
566–573.

[17] Mancuso CA, Rincon M, McCulloch CE, Charlson ME. Self-efficacy, depressive
symptoms, and patients’ expectations predict outcomes in asthma. Med Care.
2001;39:1326–1338.

[18] Lavoie KL, BouchardA, JosephM, Campbell TS, FavreauH, Bacon SL. Association
of asthma self-efficacy to asthma control and quality of life. Ann Behav Med.
2008;36:100–106.

[19] PoniemanD,Wisnivesky JP, Leventhal H,Musumeci-Szabo TJ, HalmEA. Impact
of positive and negative beliefs about inhaled corticosteroids on adherence in
inner-city asthmatic patients. Ann Allergy Asthma Immunol. 2009;103:38–42.

[20] Fernandes AK, Mallmann F, Steinhorst AM, et al. Characteristics of acute
asthma patients attended frequently compared with those attended only oc-
casionally in an emergency department. J Asthma. 2003;40:683–690.

[21] Straus SE, McAlister FA, Sackett DL, Deeks JJ; CARE-COAD1 Group (Clinical
Assessment of the Reliability of the Examination-Chronic Obstructive Airways
Disease). The accuracy of patient history, wheezing, and laryngeal measure-
ments in diagnosing obstructive airway disease. JAMA. 2000;283:1853–1857.

[22] Kritikos V, Krass I, ChanHS, Bosnic-Anticevich SZ. The validity and reliability of
two asthma knowledge questionnaires. J Asthma. 2005;42:795–801.

[23] Katz PP, Yelin EH, EisnerMD, Blanc PD. Perceived control of asthma and quality
of life among adults with asthma. Ann Allergy Asthma Immunol. 2002;89:251–
258.

[24] Wigal JK, Stout C, Brandon M, et al. The Knowledge, Attitude, and Self-Efficacy
Asthma Questionnaire. Chest. 1993;104:1144–1148.

[25] O’Connor KS, Osborn L, Olson L, et al. Design and operation of the National
Asthma Survey. Vital Health Stat 1. 2008;(46):1–122.

[26] Halm EA, Mora P, Leventhal H. No symptoms, no asthma: the acute episodic

disease belief is associated with poor self-management among inner-city
adults with persistent asthma. Chest. 2006;129:573–580.
27] Tobin DL,Wigal JK,Winder JA, Holroyd KA, Creer TL. The “Asthma Self-Efficacy
Scale.” Ann Allergy. 1987;59:273–277.

28] Abdulwadud O, Abramson M, Forbes A, James A, Walters EH. Evaluation of a
randomised controlled trial of adult asthma education in a hospital setting.
Thorax. 1999;54:493–500.

29] Marabini A, Brugnami G, Curradi F, Siracusa A. Does an asthma education
program improve quality of life? a two-year randomized trial. J Asthma. 2005;
42:577–581.

30] Bateman ED, Hurd SS, Barnes PJ, et al. Global strategy for asthmamanagement
and prevention: GINA executive summary. Eur Respir J. 2008;31:143–178.

31] Janson SL, Fahy JV, Covington JK, Paul SM, Gold WM, Boushey HA. Effects of
individual self-management education on clinical, biological, and adherence
outcomes in asthma. Am J Med. 2003;115:620–626.

32] Perneger TV, Sudre P, Muntner P, et al. Effect of patient education on self-
management skills and health status in patients with asthma: a randomized
trial. Am J Med. 2002;113:7–14.

33] Thoonen BP, Schermer TR, Van Den BoomG, et al. Self-management of asthma
in general practice, asthma control and quality of life: a randomised controlled
trial. Thorax. 2003;58:30–36.

34] Shelledy DC, Legrand TS, Gardner DD, Peters JI. A randomized, controlled study
to evaluate the role of an in-home asthma disease management program
provided by respiratory therapists in improving outcomes and reducing the
cost of care. J Asthma. 2009;46:194–201.

35] Chen SY, Sheu S, Chang CS,Wang TH, HuangMS. The effects of the self-efficacy
method on adult asthmatic patient self-care behavior. J Nurs Res. 2010;18:
266–274.

36] van der Palen J, Klein JJ, Zielhuis GA, van Herwaarden CL, Seydel ER. Behav-
ioural effect of self-treatment guidelines in a self-management program for
adults with asthma. Patient Educ Couns. 2001;43:161–169.

37] Creer TL. Behavioral and cognitive processes in the self-management of
asthma. J Asthma. 2008;45:81–94.

38] Scherer YK, Bruce S. Knowledge, attitudes, and self-efficacy and compliance
with medical regimen, number of emergency department visits, and hospital-
izations in adults with asthma. Heart Lung. 2001;30:250–257.

39] Leroyer C, Lebrun T, Proust A, et al. Knowledge, self-management, compliance
and quality of life in asthma: a cross-sectional study of the French version of
the Asthma Quality of Life Questionnaire. Qual Life Res. 1998;7:267–272.

40] Seid M, Opipari-Arrigan L, Gelhard LR, Varni JW, Driscoll K. Barriers to care
questionnaire: reliability, validity, and responsiveness to change among par-
ents of children with asthma. Acad Pediatr. 2009;9:106–113.

41] Mancuso CA, Sayles W, Allegrante JP. Knowledge, attitude, and self-efficacy in
asthma self-management and quality of life. J Asthma. 2010;47:883–888.

42] Fitzgerald JM, O’Byrne PM, Mcfetridge JT, Demuth D. Pulmonary function
testing in the emergency department and medications prescribed at dis-
charge: results of the Multinational Acute asthma Management, Burden, and
Outcomes (MAMBO) study. Prim Care Respir J. 2010;19:155–162.

43] Expert Panel Report 3 (EPR-3): Guidelines for the Diagnosis and Management
of Asthma-Summary Report 2007. J Allergy Clin Immunol. 2007;120(5 suppl):
S94–S138.

44] Wisnivesky JP, Leventhal H, Halm EA. Predictors of asthma-related health care
utilization and quality of life among inner-city patients with asthma. J Allergy
Clin Immunol. 2005;116:636–642.

45] Ford JG, Meyer IH, Sternfels P, et al. Patterns and predictors of asthma-related
emergency department use in Harlem. Chest. 2001;120:1129–1135.

46] Adams RJ, Smith BJ, Ruffin RE. Factors associatedwith hospital admissions and
repeat emergency department visits for adults with asthma. Thorax. 2000;55:
566–573.

47] Sunshine J, Song L, Krieger J.Written action plan use in inner-city children: is it
independently associated with improved asthma outcomes? Ann Allergy
Asthma Immunol. 2011;107:207–213.

48] Buist AS, Vollmer WM, Wilson SR, Frazier EA, Hayward AD. A randomized
clinical trial of peak flow versus symptom monitoring in older adults with
asthma. Am J Respir Crit Care Med. 2006;174:1077–1087.

49] Schatz M, Zeiger RS, Mosen D, et al. Improved asthma outcomes from allergy
specialist care: a population-based cross-sectional analysis. J Allergy Clin Im-
munol. 2005;116:1307–1313.

50] Williams LK, Pladevall M, Xi H, et al. Relationship between adherence to

inhaled corticosteroids andpoor outcomes among adultswith asthma. J Allergy
Clin Immunol. 2004;114:1288–1293.


	Modifiable factors associated with severe asthma exacerbations in urban patients
	Introduction
	Methods
	Results
	Demographic characteristics
	Asthma clinical characteristics
	Factors associated with health care use

	Discussion
	Acknowledgments
	References


