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Abbreviations

NAEEP: National Asthma Education and Prevention Program

Introduction

Asthma affects 8% of U.S. adults, with prevalence higher in

Abstract

Purpose: To examine racial differences in the provision of guideline
recommended care among women with asthma, and whether disparities in
outcomes are evident despite guideline recommended care.

Methods: Data came from African American and White participants from
baseline assessments of two randomized controlled trials for women with
persistent asthma (n=724). Participants reported demographic and clinical
information, and asthma-related outcomes.

Results: More White than African American women (67% vs. 36%,
p<0.001) reported seeing a specialist for their asthma. African Americans were
significantly more likely to have received an asthma action plan (OR, 2.93; 95%
Cl, 2.0-4.28, P<.01), prescription of a controller medication (OR, 4.06; 95% ClI,
2.74-6.01, P<.001), and were more likely to ask their doctor questions about
asthma (OR, 1.83; 95% CI, 1.26-2.65, P<.001) compared to Whites when
adjusted for asthma control, income, education, and specialty care. African
Americans experienced more emergency department visits for asthma (RR
1.44; 95% CI (1.07 to 1.95), p<0.01), and worsening asthma control (OR, 2.27;
95% Cl, 1.57-3.29, P<.001), compared to Whites when adjusted for four aspects
of guideline recommended care (asthma action plan, ownership of a peak flow
meter, talking with a physician, receipt of controller medication for persistent
asthma), income, educational attainment, and specialty care.

Conclusion: Fewer African American women reported seeing a specialist
compared to White women, but received more guideline recommended care.
Despite this, asthma outcomes for African American women were worse than
Whites. Greater attention is needed to support the self-management efforts of
high-risk groups.

Keywords: Asthma; Self-management; Women; Clinical guidelines;
Outcomes; Disparities

asthma severity [6-9].

Disparities in asthma outcomes in women merit particular
attention because they get worse with age. Older asthmatic women
have higher mortality rates due to asthma compared to men and use
more urgent care services [10 -13]. These outcomes are particularly

women compared to men (9.5% vs. 7%) [1]. Despite over two decades
of advancements in the diagnosis, treatment, and management of
asthma, disparities in outcomes and asthma-related health care
costs remain high in the United States [1]. Two such disparities of
particular concern are the higher prevalence and worse outcomes
in adult women and minority communities. African-American
populations bear a significantly greater prevalence of asthma and
burden of disease as demonstrated by higher emergency department
rates, hospitalizations, and deaths attributable to asthma compared to
Whites [1]. Contributing to these data may be that African-American
patients report less use of anti-inflammatory medicines, especially
inhaled corticosteroids [2-5]. Other reasons for differences between
African-American and other populations have been discussed,
including lack of access to quality medical care, lack of asthma
education and support, social environment, economic status, cultural
influences, racial discrimination, and underestimation of patients’

worse for African American women [12]. Given greater awareness
and efforts over the past decade to reduce health disparities through
dissemination of the National Asthma Education and Prevention
Program (NAEEP) clinical asthma guidelines, and providing
training in culturally sensitive care, we sought to examine whether
racial differences in provision of guideline recommended care
among women with asthma persist, and whether disparities in
outcomes persist between African American and White women
despite guideline recommended care. These findings may provide
more nuanced information of where greater efforts are needed to
reduce disparities in asthma outcomes, particularly among African
American women.

Methods
Data

Data came from baseline assessment of two self-management
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interventions for women with asthma conducted at the University of
Michigan Health System (subsequently referred to as cohort 1 and
cohort 2). Details of the self-management interventions are described
elsewhere [14,15]. The protocols for both studies were approved by
the Institutional Review Board at the University of Michigan Medical
School.

Analytic sample

Survey data from both cohort 1 and cohort 2 were pooled in
the current analysis to increase the sample size and reliability of
estimates to examine differences between African American and
White women on outcomes of interest. For cohort 1, of the 2,336
women who were initially approached for the study, 997 consented
to participate. Ultimately, 808 women returned the completed
consent forms by mail, and provided baseline data. For cohort 2, a
total of 1,315 women were initially approached. Of those, 843 women
were successfully reached via telephone and mail, and a total of 444
(53%) women consented to participate. Ultimately, 422 of those who
consented to participate provided baseline data. The pooling of the
sample between cohort 1 and cohort 2 resulted in 1,230 women with
asthma. The analytic sample comprised women with the following
inclusion criteria 1) 18 years of age older; 2) physician diagnosis of
persistent asthma; 2) not pregnant; 3) access to a telephone; and 4)
self-identify as White or African American. The final analytic sample
of individuals who met inclusion criteria was 724 women (White =
303; African American = 421).

Measures

Outcomes investigated in this study included aspects of NAEPP
guideline recommended care: receipt of an asthma action plan,
ownership of a peak flow meter, collaborating with a physician in
self-management, and receipt of controller medication for persistent
asthma. We also examined asthma-related emergency department
visits, hospitalizations, and asthma control as outcomes when
adjusting for the aforementioned NAEPP guideline factors.

Asthma action plan

Asthma Action Plan (AAP) was defined as a written treatment
plan for asthma. To assess whether participants had an AAP, we
asked them the following question on a binary (yes/no) scale: “Do
you have a treatment plan or asthma care plan that you and your
doctor worked out together for you to adjust your medication use
when symptoms change?”

Owning a peak flow meter

To assess whether participants owned a peak flow meter to
monitor their asthma symptoms, we asked the following question on
a binary (yes/no) scale: “Do you own a peak flow meter?”

Initiating discussion about asthma with their physician

To assess whether participants initiated discussion about their
asthma with their physician, we asked the following question: “Would
you say that you asked the doctor questions about asthma often,
sometimes, rarely, or never?” Based on the distribution of responses,
responses were collapsed into yes/no.

Asthma medications

The participant was asked to assemble medicines to refer to
during the interview. We assessed which asthma medications, both

controller and quick relief forms, were prescribed to the participant by
obtaining the names of medications through open-ended responses.
Medicines were then categorized as controller or reliever.

Asthma-related health services use

We assessed frequency of asthma-related urgent health care use
(ED visits, hospitalizations) in the past 12 months through self-report
and verified these data with medical records.

Asthma control and frequency of asthma symptoms

Asthma control and symptom frequency were assessed based on
self-report of the presence of daytime and nighttime symptoms in
the previous month, as recommended by the NAEPP guidelines for
the diagnosis and management of asthma [16]. Asthma control was
calculated by the worst impairment category of daytime or nighttime
symptoms, and was classified into three categories: poorly controlled,
not well controlled, or well controlled. The NAEPP guidelines were
used to classify the symptom frequency reported by participants into
four categories: < 1 day per week, 2 days per week, 23 days per week,
and throughout the day.

Social support

We measured social support for asthma, using 5 items with
responses on a 5-point Liker scale that identify the frequency with
which social support is perceived. The items were organized to cover
five dimensions of social support: material, affective, positive social
interaction, emotional and informational. All items were summed
with a higher score indicating greater perception of social support.

Demographic and clinical data from participants were also
collected. All data were collected through one-hour long telephone
interviews by trained interviewers.

Data analysis

Data were analyzed in SAS 9.3. Descriptive statistics were
computed for all demographic and clinical characteristics of the
sample as well as the outcome variables of interest. Frequencies
were computed for all categorical variables, and means and standard
deviations were computed for all continuous variables. Estimates for
differences between white and African Americans on demographic,
clinical, and outcome variables were assessed using Student’s t test or
chi-square tests.

Four multiple variable logistic regression models adjusted for
education, income, age, specialty care, and asthma control were
used to examine differences between white and African American
women in the odds of receiving aspects of guideline recommended
asthma care (asthma action plan, ownership of a peak flow meter,
collaborating with a physician in self-management, receipt of
controller medication).

Three multiple variable regression models adjusted for aspects
of guideline recommended care (asthma action plan, ownership of a
peak flow meter, collaborating with a physician in self-management,
receipt of controller medication), education, income, age, and
specialty care to examine differences between White and African
American women in asthma-related emergency department visits
(Poisson regression), hospitalizations (Poisson regression), and
asthma control (cumulative logistic regression).
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Table 1: Demographic and clinical characteristics of White vs. African American women with asthma.

Variable Total sample White African American p- value
(n=724) (n=303) (n=421)

Demographic Characteristics

Age (mean, SD) 44.7 (14.15) 47.8 (12.9) 42.5 (14.6) <0.001

Marital status (% Married) 45% (321) 67% (203) 28% (118) <0.001

Educational attainment <0.001

High school degree/ GED or less 27% (195) 34% (101) 23% (94)

2- year college/ vocational school 34% (245) 19% (58) 45% (187)

College degree 23% (166) 28% (86) 19% (80)

Advanced graduate degree 16% (115) 19% (58) 13% (57)

Employment Status (% yes) 65% (468) 64% (194) 65% (274) NS

Household income <0.01

<$20,000 30% (208) 13% (38) 43% (170)

$20,001 - $40,000 21% (150) 16% (49) 26% (101)

$40,001 - $60,000 17% (117) 21% (65) 13% (52)

$60,001 - $80,000 11% (75) 17% (52) 6% (23)

>$80,001 21% (148) 33% (99) 12% (49)

Social Support (mean, SD) 2.66 (1.03) 2.55(1.00) 2.74 (1.05) <0.01

Clinical Characteristics

Asthma specialist (% yes) 49% (351) 67% (198) 36% (153) <0.001

Has asthma action plan 57% (407) 46% (138) 65% (269) <0.001

Asks doctor questions (% yes) 44% (315) 39% (116) 48% (199) <0.001

Owns peak flow meter (% yes) 67% (480) 72% (216) 63% (264) <0.01

Has controller medication (% yes) 58% (418) 43% (130) 68% (288) <0.001

Has rescue medication (% yes) 74% (535) 49% (151) 91% (384) <0.001

Has controller and rescue medication (% yes) 46% (334) 22% (67) 63% (267) <0.001

BMI (mean, SD) 32.2(15.9) 30.3 (8.2) 33.7 (8.7) <0.001

Asthma control <0.001

Well controlled 26% (184) 13% (40) 34% (144)

Not well controlled 49% (355) 56% (171) 44% (184)

Very poorly controlled 25% (185) 30% (92) 22% (93)

Daytime symptoms <0.001

2 days per week 28% (316) 15% (97) 46% (219)

>3 days per week 27% (304) 23% (151) 32% (153)

Throughout the day 9% (104) 8% (55) 10% (49)

Activity limitation NS

Al of the time 12% (86) 11% (34) 13% (52)

Some of the time 27% (196) 28% (84) 27% (112)

Rarely/never 61% (440) 61% (183) 60% (257)

Nighttime symptoms <0.01

<2 days per month 43% (309) 34% (104) 49% (205)

1-3 days per week 40% (289) 48% (144) 35% (145)

24 times per week 17% (123) 18% (54) 16% (69)

Emergency department visits (mean, SD) 0.91 (2.01) 0.63 (1.46) 1.12 (0.90) <0.001

Hospitalizations (mean, SD) 0.36 (1.18) 0.27(0.98) 0.43 (1.30) NS

Chi-square tests were performed on economic, demographic, and clinical variables of interest to identify differences between the groups. NS= Not Significant.
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Results

Sample characteristics

Demographic and clinical characteristics of the analytic sample
are provided in Table 1. Forty-two percent of the sample (n= 303)
were White and 58% (n= 421) were African American. The mean
age of participants was 44.7(SD=14.15). Forty-five percent (n=321)
reported being married, 39% (n=281) had a college education or
higher, 65% (n=468) were employed, and 51% (n=358) reported an
annual household income of $40,000 or less. The sample reported
moderate levels of social support (mean 2.66 (SD=1.03)). Compared
to White women, African American women were younger in age
(p<0.001), and fewer were married (p<0.001) and attained a college
degree or higher (p<0.001). African American women reported lower
income (p<0.01), but reported higher levels of social support (p<0.01)
compared to Whites.

The average BMI of all participants was 32.2 (SD=15.9). Thirty-six
percent (n=408) of the sample reported experiencing daytime asthma
symptoms 3 or more days per week. Seventy-four percent (n=540)
of participants had not well or poorly controlled asthma. Fifty-seven
percent (n= 407) of participants had an asthma action plan, 67%
(n=480) owned a peak flow meter, and 58% (n=418) of participants
reported prescription of controller medication. Forty-four percent
(n=315) of women with asthma reported initiating discussion about
asthma with their physician. Forty-nine percent (n=351) of the
sample reported seeing a specialist, and significant racial differences
were evident. More White women than African American women
(67% vs. 36%, p<0.01) reported seeing a specialist for their asthma.

Racial differences in receipt of guideline recommended
care

Table 2 shows the results of multiple variable logistic regression
analyses comparing differences between White and African American
women in receipt of four aspects of guideline recommended care when
adjusted for educational attainment, income, age, level of asthma
control, and specialty care. African Americans were significantly
more likely to have received an asthma action plan (OR, 2.93; 95% CI,
2.0-4.28, p<0.01), prescription of a controller medication (OR, 4.06;
95% CI, 2.74-6.01, p<0.001), and were more likely to ask their doctor
questions about asthma (OR, 1.83; 95% CI, 1.26-2.65, p<0.001)
compared to White women.

Differences in asthma outcomes between African
American and white women despite provision of guideline
recommended care

Table 3 shows the results of cumulative logistic and Poisson
regression analyses comparing differences between White and
African American women in asthma outcomes. African American

women experienced significantly more emergency department
visits for asthma (RR 1.44; 95% CI (1.07 to 1.95), p<0.01), and
worsening asthma control (OR, 2.27; 95% CI, 1.57-3.29, p<0.001),
compared to Whites when adjusting for four aspects of guideline
recommended care (asthma action plan, ownership of a peak flow
meter, collaborating with a physician in self-management, receipt of
controller medication for persistent asthma), income, educational
attainment, and specialty care.

Discussion

To our knowledge, this is the first study that has specifically
examined differences between African American and White women
in the provision of guideline recommended care, and whether
differences in outcomes between the two groups persist despite the
type of asthma care provided. Our findings showed that despite
having lower access to specialty care than White women, African
American women were receiving more guideline recommended care
than White women in this sample. However, asthma control was
worse and asthma-related emergency department visits were still
significantly higher among African American women compared to
White women.

African American women were more likely to receive asthma
action plans, prescription of controller medication, and ask their
doctor more questions about asthma compared to White women.
Although all women in this sample had persistent asthma, greater
disease burden was more evident among African American women in
our health system than White women based on symptom frequency.
This may have heightened awareness among physicians of the need
to use comprehensive guideline-recommended strategies to bolster
disease control in this population. During the time of data collection,
the health system also actively pushed the use of guideline-based care,
which may have also influenced an increase in overall use of asthma
action plans and controller medication, especially in a vulnerable
population. However, African American women were still using
more urgent health care services compared to White women, despite
access to specialty services and receiving more guideline-based care.
This raises concerns about standardized guideline-based care in this
population, and several medical practice communication and/or
behavioral factors should be considered.

First, other work suggests that African Americans are less likely
to perceive and report breathlessness compared to White patients
[17,18], thus posing potential challenges to following therapeutic
protocols in an asthma action plan, where ethnic sensitivity may or
may not be evident. Alternatively, the therapeutic plan may have not

Table 3: Differences in asthma outcomes between African American and white
women despite provision of guideline recommended care.

Race
Table 2: Differences in aspects of guideline recommended care between African (Blimk vs. White) p-value
American and white women. [95% CI]
ED visits (RR 144 <0.01
Race (African American vs. White) Odds Ratio (95% ClI) p- value visits (RR) [1.07, 1.95] )
o 1.37
Has an asthma action plan 2.93 (2.0-4.28) <0.001 Hospitalizations(RR) [0.94, 1.98] 0.09
Has a peak flow meter 0.95 (0.64-1.40) 0.81 Worsening asthma control(OR) [21-2577 329 <0.001
Has a controller medication 4.06 (2.74-6.01) <0.001 RR: Risk Ratio; OR: Odds Ratio; Models controlling for education, income,
Asks doctor questions about asthma 1.83 (1.26-2.65) <0.001 components qf'gwdellne recommended care (asking the doctor questhns about
asthma, provision of a controller med, peak flow meter, asthma action plan)

Models controlling for age, education, income, specialist care, asthma control.

specialist care.
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been the right one to keep the individual’s asthma under control,
and required further adjustments. In our study, we did not have data
on the quality and details of the asthma action plans women were
provided. However, such information may shed light on patients’
ability to follow through with the plan and thus provide insight into
their self-management behavior and subsequent outcomes.

Although such data were not available in our data source, the
quality of the interaction between African American women and
their physicians may also explain why despite greater provision of
guideline recommended care and access to specialty care, they still
experience worse outcomes compared to White women. Although
African American women were more likely to report asking their
physician questions about their asthma compared to White women,
greater attention may be needed to the unique self-management
challenges of African American women during clinical visits.

Despite greater provision of controller medication among
African American women, greater urgent care use and worse asthma
control was still evident. Several factors may explain these findings
including greater socioeconomic and health insurance barriers, high
rates of co morbidity, and medication beliefs [19-21]. Compared to
White patients, African Americans are more likely to report negative
beliefs about controller medication, and such beliefs correlate highly
with non-adherence [22]. Given the long history of race and ethnicity
based challenges in health care interactions and the challenges of
maintaining a usual source of care, the quality as well as quantity of
interaction with providers lends insight to the causal mechanisms
that may lead to the greater urgent care outcomes that were evident
among African American women.

There are several limitations to this study that should be noted.
This study was a secondary data analysis, and there may be limitations
in reliable measurements of the variables of interest. Data were
collected among women with asthma seen in one health system.
Findings may not be generalizable to all individuals or women with
asthma, or those seen in other delivery settings.

Despite the disparity in outcomes between African American and
White women, guideline recommended care based on control and
severity levels should still be provided to all individuals with asthma
to support their self-management. Although the NAEPP guidelines
provide evidence for specific cultural and ethnic considerations
that may be needed in working with high-risk populations [16], this
information may not be reaching providers in training programs
and health systems that promote the use of guidelines. Greater
emphasis on asthma education may be needed in vulnerable
populations. Greater understanding of techniques to support the
self-management efforts of African American women and complex
patients are especially needed in order to target efforts to reduce the
outcome disparities evident in this population, despite the provision
of guideline recommendations.

Conclusion

In this study, fewer African American women reported seeing a
specialist compared to White women, but received more guideline
recommended. Despite receiving more guideline recommended care
and having access to specialty services, asthma outcomes for African
American women were worse than Whites. Greater attention is

needed to support the self-management efforts of high-risk groups.
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