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BACKGROUND: COPD is now included in Medicare’s hospital readmission reduction program.
Hospitals with excessive risk-adjusted 30-d readmission rates receive financial penalties. Race/ethnicity
is not included in the risk-adjustment models. We examined whether race/ethnicity was indepen-
dently associated with readmission after controlling for clinical factors and other demographic
variables. METHODS: We used the 100% Medicare in-patient (Part A) files to identify patients
hospitalized with COPD (MS-DRG codes 190, 191, 192) who were discharged between January 1,
2013, and September 13, 2014. The outcome measure was an unplanned readmission within 30 d of
hospital discharge. We used generalized linear mixed models to test the independent effects of
race/ethnicity on 30-d readmission. RESULTS: The sample included 298,706 Medicare beneficiaries
hospitalized for COPD: 87% white, 8% African-American, and 5% Hispanic. Mean age was
77.7 � 7.7 y. Overall, 17.3% of subjects experienced an unplanned readmission. Whites (17.4%)
and African-Americans (17.7%) had significantly higher unadjusted rates than Hispanics, and
Hispanics demonstrated the lowest readmission rate (16.3%). The minority groups generally dis-
played higher-risk clinical profiles. After controlling for those differences, the multivariable model
suggested a benefit for both minority groups in terms of readmission risk. The adjusted readmission
rates for whites, African-Americans, and Hispanics were 16.6%, 15.9%, and 14.6%, respectively.
CONCLUSIONS: Racial/ethnic disparities in observed readmission rates may be largely explained
by the more severe clinical profiles of minority populations. Controlling for known clinical risk
factors effectively mediates the relationship between race/ethnicity and readmission. Key words:
COPD; ethnic groups; healthcare reform; hospitalization; 30-day readmission. [Respir Care 0;0(0):1–•.
© 0 Daedalus Enterprises]

Introduction

The Medicare Hospital Readmissions Reduction Program
(HRRP), developed in response to the Affordable Care Act,
was implemented on October 1, 2012 (https://www.cms.gov/
Medicare/Medicare-Fee-for-Service-Payment/AcuteInpatient

PPS/Readmissions-Reduction-Program.html, Accessed June
21, 2018). Under the HRRP, hospitals with higher-than-ex-
pected 30-d readmission rates for select medical conditions
receive financial penalties from the Centers for Medicare and
Medicaid Services (CMS). COPD was added to the list of
eligible conditions in fiscal year 2015.

The Affordable Care Act has improved access to health
insurance, but there are still obstacles, such as health lit-
eracy, patient beliefs, access to health care centers, lan-
guage barriers, limited cultural competency by health care
providers, and lack of appropriate clinical guidelines.1 Prior
studies have shown racial disparities in overall hospital
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care and in the treatment of COPD.2 It is also worth noting
that the death rate for patients with COPD has risen more
for African-Americans than whites and for women than
men.2

In the first year of the HRRP, high penalties were dis-
proportionately allotted to hospitals that predominantly
serve the indigent population.3-5 To lower readmission rates,
some hospitals have implemented programs prior to dis-
charge to educate patients about medications, disease, ac-
tion plan, nutrition, smoking cessation, and counseling.5

Most of the studies conducted for reducing COPD read-
mission rates are focused on interventions after discharge.6

Examples of post-discharge care include patient follow-
up, pulmonary rehabilitation, and telehealth.5 One study
identified predictors of hospital readmissions as comor-
bidities, improper respiratory drug use, and lack of health
care utilization.7

To address some of CMS released the issues raised in
these studies, in 2015 a guide to preventing readmissions
among racially and ethnically diverse Medicare beneficia-
ries.8 This guide addresses the increasingly diverse patient
populations and outlines strategies to prevent readmissions
in minority patients. Our primary objective was to deter-
mine whether race/ethnicity is independently associated
with risk for readmission after controlling for other demo-
graphic characteristics and differences in clinical profiles
between racial/ethnic groups.

Methods

Data Source

Data were obtained from Medicare in-patient (Part A)
claims from 2012 to 2014. The Beneficiary Summary File
included patient demographics and eligibility information.
The Medicare Provider and Analysis Record (MedPAR)
included claims information from all in-patient admissions
for Medicare fee-for-service beneficiaries. The University
of Texas Medical Branch institutional review board ap-
proved the study, and there was an agreement from the
CMS to use the data.

Sample Selection

We identified patients hospitalized for COPD according
to Medicare Severity Diagnosis-Related Groups (MS-
DRG) codes 190, 191, or 192. These patients were dis-
charged between January 1, 2013, and September 30, 2014.
We also collected data from 2012 to gain information on
previous admissions 12 months before the index hospital-
izations in 2013. If patients had � 1 COPD hospitalization
during the study period, we selected the first as the index
stay. The original sample included 558,239 patients. We
excluded patients who died during the index hospitaliza-

tion or within 30 d of discharge (n � 15,799), were � 66 y
old at admission (n � 115,219), were not classified as
white, African-American, or Hispanic (n � 10,477), and
who enrolled in a Medicare health maintenance organiza-
tion during the 12 months before or within 30 d after their
index hospitalization (n � 118,068). The final sample in-
cluded 298,676 subjects.

Outcome Variable

We examined 30-d unplanned hospital readmissions,
which were identified as a claim for an unplanned acute
hospital stay in the MedPAR file within in 30 d of a
previous discharge. Planned readmissions were not counted
as described in the 2017 All-Cause Hospital-Wide Mea-
sure Updates and Specifications Report.9

Independent Variable

Race/ethnicity classification was taken from the RTI
International race variable in the Beneficiary Summary
File. We limited the categories to white, African-Ameri-
can, and Hispanic, with white being used as the reference
group for the multivariable analyses.

Covariates

Basic demographic information included age and sex.
We used disability status to indicate whether the subject
was eligible for Medicare coverage initially due to disabil-
ity. The primary diagnosis was based on the MS-DRG
code for admission (190: COPD with major complications
and comorbidities (MCC); 191: COPD with complications

QUICK LOOK

Current knowledge

The addition of COPD as a medical condition eligible
for financial penalty as a result of higher-than-expected
30-d readmission rates is a significant concern for re-
spiratory care departments. Health disparities by race
and ethnic background have been reported.

What this paper contributes to our knowledge

A survey of Medicare data sets for unplanned 30-d
COPD readmission revealed differences in readmission
rates by race and ethnic origin. When controlling for
demographics and prior health care utilization, whites
had a higher readmission rate. This work demonstrates
a need for more research on the impact of various fac-
tors that can improve outcomes for COPD patients.
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and comorbidities (CC); and DRG 192: COPD without
any MCC/CC). A comorbidity measure was calculated as
the sum of conditions a subject had from the 30-item Elix-
hauser Comorbidity Index.10 The summed score was re-
coded into 3 categories: 0–2, 3–4, or 5� comorbidities.
Length of stay was calculated in days. Admission to an ICU
during the index hospital stay was recorded as a yes or no
variable. As a final covariate, we calculated the number of
previous hospital admissions over the previous year.

Data Analysis

Descriptive summaries for all subject demographic and
clinical characteristics as well as the 30-d readmission
variable were calculated and stratified by race/ethnicity.
Differences between race/ethnicity groups were tested us-
ing analysis of variance and chi-square tests for numerical
and categorical variables, respectively. We then used a
series of 3 multilevel logistic regression models test the
independent effects of race/ethnicity on risk of unplanned
30-d readmission. Specifically, we used generalized linear
mixed models with logit link. The multilevel approach
controls for the clustering of patients within hospitals.
Model 1 included demographic variables only: age, sex,
and race/ethnicity. Model 2 included the demographic vari-
ables along with 5 clinical variables: disability, primary
diagnosis, comorbidity burden, length of stay, and ICU
admission. Model 3 included all variables from Model 2
plus the number of acute admissions over the previous year.

Adjusted probabilities from all 3 multivariable models were
then calculated and plotted. The SPSS v24 software (IBM,
Armonk, New York) was used for all analyses.

Results

The overall subject demographics and profiles for all
3 race/ethnicity groups are included in Table 1. Of the
298,706 subjects, 86.6% were white, 8.3% were African-
American, and 4.9% were Hispanic. There were statistically
significant differences (P � .001) between the race/ethnicity
groups in all covariates and the outcome. Hispanics were
older, on average, than the other 2 groups. African-Amer-
icans had a slightly higher percentage of women and sub-
stantially higher percentages of disability compared to
whites and Hispanics. Whites had the highest percentage
of major complications with comorbidities, which was the
most severe DRG (190), but African-Americans had the
highest percentage with 5� comorbidities from the Elix-
hauser Comorbidity Index. Hispanics experienced longer
lengths of stay and were more likely to have been in the
ICU during their index hospital admission, whereas Afri-
can-Americans had more prior hospital admissions than
the other 2 groups. African-Americans demonstrated the
highest unadjusted 30-d readmission rates (17.7%), whereas
whites exhibited a slightly lower 17.4%, and Hispanics
demonstrated the lowest readmission rate (16.3%).

Results from the 3-step multivariable logistic regression
are shown in Table 2. Using whites as the reference group,

Table 1. Sample Characteristics Overall and Stratified by Race/Ethnicity

Characteristics Total
Race/Ethnicity

P*
White African-American Hispanic

Subjects, n 298,706 258,864 25,052 14,790
Age, y, mean (SD) 77.7 (7.7) 77.8 (7.7) 76.3 (7.6) 78.5 (7.9) � .001
Female, % 59.6 59.5 60.5 60.3 � .001
Disability, % 20.9 20.0 30.5 20.0 � .001
MS-DRG, % � .001

190 41.1 41.8 36.1 37.8
191 35.2 34.8 38.7 35.5
192 23.7 23.4 25.1 26.7

Elixhauser comorbidities, % � .001
0–2 17.0 17.4 13.5 16.6
3–4 40.1 40.1 40.2 40.6
5� 42.9 42.5 46.3 42.8

Length of stay, d, mean (SD) 4.2 (2.9) 4.2 (2.9) 4.3 (3.0) 4.6 (3.2) � .001
ICU admission, % 22.4 22.1 23.1 25.7 � .001
Prior acute stays, n, mean (SD) 0.9 (1.4) 0.9 (1.4) 1.1 (1.6) 1.0 (1.5) � .001
30-d readmission, % 17.3% 17.4% 17.7% 16.3% � .001

Medicare patient demographics of patients with COPD discharged between January 1, 2013, and September 30, 2014. Prior acute stays based on hospital admissions 12 months prior to January 1,
2013.
MS-DRG � Medicare Severity Diagnosis-Related Group
P* � Differences between race/ethnicity groups which were tested using analysis of variance and chi-square tests for numerical and categorical variables, respectively
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Hispanics showed significantly lower odds of readmission
across all 3 models (odds ratio � 0.86, 95% CI 0.82–0.91
in the final model). African-Americans showed no signif-
icant difference compared to whites in the first 2 models;
however, after including prior hospital admissions in the
model, African-Americans also demonstrated significantly
lower odds of readmission (odds ratio � 0.95, 95% CI
0.92–0.98). Adjusted probabilities for 30-d unplanned re-
admission from the final model, controlling for demo-
graphic, clinical, and prior health care utilization, for whites,
African-Americans, and Hispanics were 16.6%, 15.9%,
and 14.6%, respectively (Fig. 1).

Discussion

COPD is a chronic condition that causes more disabil-
ities, increased comorbidities, and decreased quality of life

compared to people without COPD.11 COPD is primarily
caused by smoking, but there has been an increase in
incidence in nonsmokers.11 Data from the National Health
and Nutrition Examination (NHANES III) study indicate
that whites have higher rates of air-flow obstruction due to
smoking, whereas Hispanics and African-Americans have
higher rates of obstruction due to occupational exposure.2

Between 1980 and 2000, there was an increase in smoking
in the African-American population, and in particular Af-
rican-American women. The effects of these behaviors are
now being seen in this population.2 The rate of hospital-
izations and emergency department visits for COPD since
1987 has increased, but physician visits have decreased
among African-Americans.2 Another study showed in a
racially integrated, low-income, urban environment that
medical mistrust can lead to African-Americans utilizing
the emergency department instead of primary care physi-
cians.12 Lower socioeconomic status can lead to poor COPD
outcomes, and African-Americans had greater disease se-
verity and a higher risk of exacerbation that linked socio-
economic status and other covariates such as comorbidi-
ties and occupational exposures.13 Some evidence suggests
that African-Americans and women are genetically more
susceptible to COPD.2 African-Americans tend to have
lower lung function than whites, as evidenced by lower
FVC and FEV1. This is believed to be due to anthropo-
metric differences as well as lower socioeconomic status.2

In contrast, Hispanics showed a slower decline in lung
function with COPD.14 Current American Thoracic Soci-
ety/European Respiratory Society recommendations for

Table 2. Results From 3-Step Generalized Linear Mixed Regression Models for 30-Day Unplanned Readmissions

Model 1 Model 2 Model 3

Age, 5-y intervals 1.06 (1.05–1.06) 1.05 (1.04–1.05) 1.05 (1.04–1.05)
Male 1.10 (1.08–1.12) 1.13 (1.11–1.15) 1.14 (1.11–1.16)
Race/ethnicity

White Reference Reference Reference
African-American 1.03 (1.00–1.07) 0.99 (0.96–1.03) 0.95 (0.92–0.98)
Hispanic 0.92 (0.88–0.96) 0.90 (0.86–0.94) 0.86 (0.82–0.91)

Disability NA 1.15 (1.13–1.18) 1.08 (1.05–1.11)
192 NA Reference Reference
191 NA 1.25 (1.21–1.28) 1.20 (1.17–1.23)
190 NA 1.26 (1.23–1.30) 1.21 (1.17–1.24)

Elixhauser comorbidities
0–2 NA Reference Reference
3–4 NA 1.21 (1.17–1.25) 1.15 (1.11–1.18)
5� NA 1.64 (1.59–1.69) 1.43 (1.38–1.47)

Length of stay NA 1.06 (1.05–1.06) 1.05 (1.05–1.06)
ICU admission NA 1.11 (1.09–1.14) 1.11 (1.08–1.14)
Prior acute stays NA NA 1.26 (1.26–1.27)

Data are presented as odds ratios (95% CI). White race is used as the reference group. Model 1 includes 30-d unplanned readmissions based on age, gender, and race. Model 2 adds disability, COPD
diagnosis-related group codes, comorbidities, disability, length of hospital stay, and ICU days. Model 3 includes prior acute admission in the year prior to index admission.
NA � not applicable
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Fig. 1. Adjusted probability for 30-d unplanned readmission by
race/ethnicity from the multivariable logistic regression models
shown in Table 2.
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performing and reporting spirometry include the sugges-
tion that predicted spirometry reference values be obtained
from reference equations derived from a population of
similar race/ethnicity if possible.15

Many factors can contribute to adverse health outcomes
in patients with COPD, including lower education and/or
socioeconomic status, lack of health insurance, inadequate
housing, and living near environmental hazards.11 Minor-
ity populations are more susceptible to these risk factors.
Comorbid conditions also contribute to poor health out-
comes. The percentage of complications, comorbidities,
and prior admissions was highest among the African-
American population and lowest among Hispanics. Stud-
ies have shown that African-Americans have lower health
literacy and lower medication adherence, and were less
likely to follow up with a physician after discharge from the
hospital.3,16 The Institute of Medicine’s Report on Unequal
Treatment from 2002 stated that there are racial disparities in
health care and that they worsen health outcomes.17 Our data
support the interpretation that health disparities can contrib-
ute to poor health outcomes. African-Americans had a greater
incidence of disability and a greater incidence of 5� Elix-
hauser comorbidities than whites. The existence of multiple
comorbidities at patient discharge can have a negative effect
on mortality and overall quality of life.13,14,18 A similar pat-
tern was seen in a study that examined all-cause 30-d read-
mission rates by race/ethnicity in patients with COPD in an
all-payer database from 8 states.19 Unadjusted rates for whites,
African-Americans, and Hispanics were 19.1%, 21.5%, and
19.5%, respectively.19

After accounting for differences in clinical profiles and
prior hospitalization histories, our results indicate that Af-
rican-Americans and Hispanics demonstrated significantly
lower odds for 30-d readmission compared to whites. Qual-
itative research is needed to evaluate how culture may be
influencing these findings. Shaya et al20 retrospectively
analyzed COPD admissions in a Medicaid database and
reported that African-American patients utilized fewer med-
ical services and accounted for lower medical costs than
did white patients. Singh et al18 examined long-term trend
data from multiple registries and reported that COPD mor-
tality was lower in African-Americans and Hispanics than
in whites. In a prospective cohort study of COPD subjects
in an integrated health delivery system, Eisner et al13 re-
ported that African-Americans had greater disease severity
and risk of exacerbation than whites and that this differ-
ence could be entirely accounted for by differences in
socioeconomic status. Differences in multigenerational
households, attitudes toward informal caregiving, and mis-
trust in the medical system could lead to lower utilization
of health services by subgroups of the population. Weiss
et al21 reported substantial differences in the percentages
of older adults who receive informal home care across
racial/ethnic groups: 44.3% Latinos, 33.9% African-

Americans, and 24.6% non-Hispanic whites. Care teams
should gather information about the amount of informal
care elders receive and who is providing that care when
determining an individualized treatment plan.21 Weiss
et al21 believed that gathering information and having no
preconceptions can give the care team insight into cultural
beliefs of older Latinos and may improve communication.
In 2015, CMS released a guide that outlines how hospitals
can address key issues that may lead to readmissions and
poor health outcomes in racial and ethnic minorities. This
is a good start in adapting to diverse populations. The
guideline suggests the use of a multidisciplinary team to
educate patients on their primary admitting diagnosis as
well as any comorbidities during their admission.8 Com-
prehensive care management programs or integrated dis-
ease management interventions are being used for pre- and
post-discharge care to help reduce hospital readmissions.5

These programs can consist of respiratory therapists, phy-
sicians, case managers, and nurses. Werre et al22 compared
respiratory therapist-driven protocols with physician-
driven protocols and found there was no significant effect
on hospital stay between an respiratory therapist–driven
and physician-driven protocols, but they suggest that re-
spiratory therapist-driven protocols may help in reducing
30-d readmissions.

Our observational study has some limitations. Coding
errors or practices in the hospital claims data may lead to
misclassification of the primary and/or comorbid condi-
tions of our cohort. In addition, race/ethnicity is a crude
surrogate for social risk factors, and education, socioeco-
nomic status, health behaviors, and environment-related
issues vary within race/ethnicity groups. Definitive mea-
sures would better reflect the social determinants of health.
Finally, the claims data do not have information related
to functional status, which is strongly correlated with an
individual’s overall health and readmission risk.

Conclusion

Using national Medicare data, we found that, despite
worse clinical profiles, minorities with COPD experience
comparable 30-d readmissions compared to whites. Con-
trolling for differences in clinical risk factors yielded mi-
nority advantages in predicted 30-d unplanned readmis-
sion rates. Additional research is needed to better
understand the reasons for and consequences of these pat-
terns and how we can improve outcomes for all COPD
patients, regardless of their sociodemographic background.
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