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Abstract

Introduction: Chronic obstructive pulmonary disease (COPD) poses a substantial burden on individuals and the U.S. health care
system. Up-to-date information describing individuals with COPD and their acute hospital-based health care utilization at the state
level and by insurance type is lacking.

Methods: Individuals with COPD aged 40 and older were identified from large databases of Medicare fee-for-service, Medicaid, and
commercial health insurance claims, and counts were extrapolated to the U.S. health insurance market. Demographics and outcome
metrics were quantified between January 1 and December 31, 2021, and summarized by state and insurance type.

Results: Approximately 11.7 million insured individuals had COPD in 2021. The largest share were covered by Medicare (79.4%),
followed by commercial insurance (11.3%) and Medicaid (9.3%). COPD prevalence varied among states, ranging from 44 (Utah)
to 143 (West Virginia) per 1000 insured individuals. Nationwide, annual all-cause mortality for individuals with COPD covered by
Medicare (11.5%) was more than double that of Medicaid (5.1%). There were 1.8 million COPD-related acute inpatient hospitalizations
nationwide, with the largest share among individuals covered by Medicare (86.4%), followed by Medicaid (9.0%) and commercial
insurance (4.6%). COPD-related hospitalization rates also varied among states, ranging from 97 (Idaho) to 200 (District of Columbia)
per 1000 individuals with COPD. There were 1.4 million COPD-related emergency department/observation encounters not resulting
in acute inpatient admissions nationwide.

Conclusion: There is substantial state and payer variation in COPD prevalence and burden. Understanding this variation provides
valuable insights into populations with unmet needs that can inform public health strategies to address gaps.
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Introduction

Chronic obstructive pulmonary disease (COPD) is a
heterogeneous lung condition characterized by chronic
respiratory symptoms caused by abnormalities of the airways
and alveoli that result in persistent, often progressive, airflow
obstruction.! This condition poses a significant challenge to
the individuals living with COPD and the health care system
due to its prevalence, impact on health and quality of life, and
contribution to mortality. Chronic lower respiratory discase
(including COPD) was the sixth leading cause of death? in
the United States in 2018-2021, and 10.1% of adults aged
45 and older have COPD based on 2021 Behavioral Risk
Factor Surveillance System (BRFSS) survey data.3 State-level
prevalence varies substantially, with the highest rate seen in
West Virginia (17.3%) and the lowest reported in Hawaii
(6.0%).3

Known risk factors for developing COPD include
environmental exposures such as: tobacco smoking?;
inhalation of toxic particles and gases from household®
and outdoor air pollution®; occupational exposures such
as pesticides’” and burn pits8; infections such as human
immunodeficiency virus infection? and tuberculosisl0;
other medical conditions such as asthmall; and increasing
age.12 Furthermore, low socioeconomic status is associated
with an elevated lifetime risk of developing COPD.13

COPD poses a substantial burden on individuals with
COPD and the health care system,l%15 with direct costs
generally increasing with COPD severity and exacerbation
frequency.16 Acute hospital-based health care utilization
related to COPD is not uniformly distributed nationwide,
and previous analysis found wide variation in COPD
hospitalizations and emergency department (ED) visits
among states.3

While there is recent information on COPD prevalence
at the national and state levels from survey data and COPD-
related acute hospital-based utilization from public health
tracking sources, there is no current, comprehensive
information available describing individuals living with
COPD and their hospital-based health care utilization at
the state level and by type of insurance coverage. Health
insurance coverage in the United States falls under 2 main
categories: public coverage (provided by the Medicare and
Medicaid programs) and private coverage or commercial
insurance (e.g., employment-based and direct purchase
insurance plans).17 Medicare provides health insurance for
individuals aged 65 years or older and individuals under
65 with certain medical conditions or disabilities18; and
Medicaid provides health insurance for eligible children,
pregnant women, adults with limited income, and elderly
or disabled adults.19

159 State and Insurance Type Variation in COPD

Because states design and administer their own
Medicaid programs within federal rules20 and differ in
their decisions on the Affordable Care Act’s expansion of
Medicaid coverage,2l the characteristics and health of the
Medicaid-insured population differ substantially by state.
In contrast, Medicare has nationally consistent eligibility
criteria that result in more similar populations of Medicare-
insured individuals across states. Commercial insurance is
primarily provided through employment but the availability
of payers operating across local individual health insurance
exchanges varies, which can result in heterogenous
commercial insurance enrollment across states.22

The varying health insurance eligibility requirements
and resulting mix of insurance coverages across states
have potential implications for COPD prevalence and
COPD-related acute hospital-based utilization identified
from administrative claims. For example, smoking tobacco
is a well-established risk factor for COPD and COPD
exacerbations.23  Medicaid-insured  individuals, ~who
have the highest cigarette smoking rates,2% also have the
highest 30-day hospital readmission rates following COPD-
related hospitalizations.25 Additionally, the older Medicare
population has both higher prevalence and complexity of
COPD, based on the occurrence of claims for certain comorbid
conditions, compared to the younger commercially-insured
population, consistent with increasing age as a COPD risk
factor.26

The objective of this study is to characterize the
diagnosed population with COPD and their COPD-related
acute hospital-based utilization and all-cause mortality
among the U.S. insured population by insurance type and
state (“state” in this paper includes states, Puerto Rico, and
the District of Columbia). This information may provide
insights into opportunities for reducing the substantial
burden of COPD on individuals and the health care system.

Methods

Study Design

This observational retrospective study used the 2019-2021
Medicare 100% Research Identifiable Files, which contain
all Medicare Parts A, B, and D claims data for 100% of
Medicare fee-for-service (FFS)-insured individuals; the
2019-2021 (preliminary for 2021) Transformed Medicaid
Statistical Information System (T-MSIS) Analytic Files,
which contain all claims data (Medicaid FFS) and encounter
data (managed Medicaid) for 100% of Medicaid-insured
individuals; and the 2019-2021 Milliman Consolidated
Health Cost Guidelines™ (HCG) Sources Database+ Analytic
Files, which contain claims data for approximately 50
million (23% of) commercially-insured individuals. Medical
and pharmacy administrative claims were used to identify
individuals diagnosed with COPD between January 1, 2019,
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and December 31, 2021. Demographics and outcome
metrics were identified from January 1, 2021, through
December 31, 2021 medical and pharmacy claims.

Insured COPD Sample Populations

Insured Population

Individuals were included in the insured population
samples if they met all of the following inclusion criteria in
2021: (1) had at least one month of medical and pharmacy
enrollment, (2) had both medical and pharmacy coverage
for each enrollment month, (3) were continuously enrolled
from the first month of enrollment (i.e., no gap in coverage)
through all months of coverage, and (4) were at least 40 years
of age. All individuals covered by Medicare and Medicaid
were included in the Medicare population and excluded
from the Medicaid population. Individuals were assigned
to states using mailing address locations. All references to
insured individuals or the insured population throughout
this paper mean individuals insured by Medicaid, Medicare,
or commercial health insurance.

COPD Sample Population

Individuals in the insured population samples were identified
as diagnosed with COPD if they met at least one of the
following criteria between January 1, 2019, and December
31, 2021: (1) at least one acute or nonacute inpatient
claim (Table B1 in the online supplement) with a COPD
International Classification of Diseases, Tenth Revision,
Clinical Modification (ICD-10-CM) diagnosis code (Table
B2 in the online supplement) reported in any diagnosis code
position; and (2) at least 2 qualified outpatient, emergency
department (ED), observation, or urgent care claims (Table
B1 in the online supplement) with a COPD ICD-10-CM
diagnosis code (Table B2 in the online supplement) reported
in any diagnosis code position on different dates of service
at least 30 days apart.

Exclusion Criteria

Commercially-insured individuals diagnosed with COPD
aged 65 or older in 2021 were excluded to avoid member
duplication due to wuniversal eligibility for age-based
Medicare coverage that begins at age 65.

COPD Prevalence Estimation

See Figure A1 in the online supplement for the development
of the COPD population samples for each insurance type.
Due to data quality limitations, prevalence metrics for
Puerto Rico and the District of Columbia for Medicaid and
commercial insurance were replaced with the South Atlantic
census division values.

160 State and Insurance Type Variation in COPD

COPD Sample Population Extrapolation

To extrapolate insured individuals with COPD from the
sample populations identified in claims data to the total
insured COPD populations, insurance type-specific COPD
prevalence rates at the state and nationwide geographic
levels were multiplied by the total insured population counts
for each insurance type at the corresponding geographic
levels. Total insured population counts were sourced from
Centers for Medicare & Medicaid Services (CMS) data,2?
T-MSIS enrollment files, and the American Community
Survey28 and Small Area Health Insurance Estimates?? data,
for Medicare, Medicaid, and commercial insurance types
respectively. Medicare FFS COPD prevalence rates were
used to extrapolate to all of Medicare (FFS and Medicare
Advantage). Outcome metric rates were determined from
claims data for the COPD sample populations as rates
per 1000 individuals with COPD in each insurance type
and geography and multiplied by the total insured COPD
population count for each insurance type and level of
geography as described above.

COPD Sample Population Demographics

Sample population demographic metrics were assigned to
states based on the mailing address location of individuals
with COPD. Due to data quality limitations, demographic
metrics for Puerto Rico and the District of Columbia for
Medicaid and commercial insurance were replaced with the
South Atlantic census division values.

Age

Age refers to an individual's age as of January 1, 2021,
using date of birth for Medicare and Medicaid-insured
populations and year of birth for the commercially-insured
population.

Dual Eligibilit

Medicare-insured individuals were identified as dually eligible if
they had at least one month of dual-eligibility in 2021 based on
the combination of monthly Medicare-Medicaid dual-eligibility
code and Medicare entitlement/buy-in indicator in Medicare
data.

Sample Population Outcome Metrics

Sample population outcome metrics were assigned to states
based on the mailing address location of individuals with
COPD who experienced the outcomes. The number of
COPD-related hospitalizations and 30-day readmissions
in Medicare, Medicaid, and commercial claims data were
extrapolated to the total hospitalization and readmission
counts using the same methodology described in the COPD
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Sample Population Extrapolation section. Due to data quality
limitations, the same adjustments described in the COPD
Sample Population Extrapolation section were applied.
Additionally, the commercial insurance readmission rate for
Montana was replaced with the Mountain census division
value due to low sample size.

All-Cause Mortality

All-cause mortality was identified for individuals with COPD
who had a date of death from any cause in 2021. Mortality
information was only available for Medicare- and Medicaid-
insured individuals.

COPD-Related Acute Hospital-Based Utilization

COPD-related acute hospital-based utilization was defined
as hospital-based utilization (inpatient hospitalizations and
emergency department/observation encounters) that met at
least one of the following criteria: (1) a principal diagnosis
code of COPD (Table B2 in the online supplement); (2) a
principal diagnosis code of an acute pulmonary condition,
sepsis, or respiratory failure (Table B3 in the online
supplement), and a secondary diagnosis code of COPD unless
the principal diagnosis code was for select acute pulmonary
conditions commonly diagnosed in the setting of COPD
exacerbations, such as acute bronchitis and unspecified
pneumonia (Table B3 in the online supplement); or (3) a
specific diagnosis code for COPD or bronchiectasis with
acute lower respiratory infection or acute exacerbation in
any diagnosis code position (acute exacerbations in Tables
B2 and B3 in the online supplement).

COPD-Related Acute Inpatient Hospitalizations

COPD-related acute inpatient hospitalizations were identified
from acute inpatient hospital facility claims that met the
COPD-related acute hospital-based utilization definition
above. Acute inpatient facility claims were identified from
specific claim files (Medicare, Medicaid), provider numbers
(Medicare), and claims characteristics, including bill types
and revenue codes (Medicaid, commercial).

COPD-Related Emergency Department/Observation Encounters

COPD-related emergency department/observation (ED/Obs)
encounters were identified from outpatient facility claims for
emergency department and observation encounters at a
hospital that met the COPD-related acute hospital-based
utilization definition above but which did not result in an
acute inpatient admission to that hospital.

Outpatient facility claims for ED/Obs encounters for
Medicare- and commercially-insured individuals were
identified from specific claim files, bill types, provider

specialty codes, and/or ED-specific revenue and HCPCS
codes. For Medicaid-insured individuals, identification of
outpatient facility claims for ED/Obs encounters for 36
states and Puerto Rico was based on CMS’ recommended
approach, which utilizes a combination of place-of-
service, bill type, and revenue codes to identify outpatient
institutional claims,30 coupled with ED-specific revenue
codes and ED and observation HCPCS codes. For 12 states
that had data quality issues impacting at least one of the
CMS methodology’s characteristics for identifying outpatient
facility claims, or where this standard approach resulted in
noncredible values, approaches using other combinations
of these characteristics were used. For Utah, Illinois, and
the District of Columbia, no standard characteristics used
in CMS’ methodology were supported by usable data so the
COPD-related ED/Obs utilization metrics were replaced
with the respective census division values for each state for
Medicaid.

30-day Readmission Rates Following COPD-Related Acute
Inpatient Hospitalizations

Readmissions were unplanned admissions to an
acute inpatient hospital that occurred within 30 days
following discharge from a COPD-related acute inpatient
hospitalization (index admission). Readmissions were
considered “planned” and excluded if they were for certain
types of care (e.g., transplant surgery) or for scheduled
procedures not resulting in acute illness or complications
of care.31 Index admissions were excluded if they met
at least one the following criteria: (1) the individual was
not discharged alive, (2) the individual did not have 30
days postdischarge enrollment, or (3) the individual was
discharged against medical advice. Only the first admission
within 30 days of the index admission’s discharge date was
considered a readmission, and readmissions to the same
hospital on the day of discharge and for the same condition
as the index admission were considered a single admission.

Results

Prevalence and Demographic Characteristics

Figure 1 displays the prevalence and insurance type
distribution of insured individuals with COPD by state.
COPD prevalence was highly variable, with Utah having
the lowest rate (44 per 1000 insured individuals) and
West Virginia having the highest (143 per 1000 insured
individuals). Across all states, Medicare covered the highest
proportion of insured individuals with COPD. See Table
A1 in the online supplement for prevalence and count of
individuals with COPD for each insurance type and state.

Figure 2 displays the prevalence of COPD among
Medicaid-insured individuals compared to the Medicaid
proportion of total non-Medicare-insured individuals
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Figure 1. COPD Prevalence per 1000 Insured Individuals
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Note: Due to data quality limitations, demographic characteristics of Medicaid- and commercially-insured individuals in the District of Columbia and Puerto Rico
were replaced with the South Atlantic census division values.

COPD=chronic obstructive pulmonary disease

(Medicaid- and commercial-insured individuals aged 40-64)  those who were dually eligible for Medicaid—were the
in each state. While Medicaid insured a relatively low  oldest with a mean age of 73 years, compared to Medicaid
proportion of the non-Medicare-insured population aged (55 years) and commercial (56 years). The majority of
40-64 in non-expansion states, COPD prevalence was  individuals with COPD were female in all states except
relatively high in Medicaid-insured individuals. Hawaii. All-cause mortality rates were higher among
individuals with COPD insured by Medicare compared to

Table 1 displays demographic characteristics of X o ;
those insured by Medicaid at 11.5% and 5.1%, respectively.

insured individuals with COPD, by state and insurance type.
Individuals with COPD insured by Medicare—including Figure 3 displays a comparison of the average age of
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Figure 2. Medicaid COPD Prevalence Compared to the Medicaid Proportion of Total Non-
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COPD=chronic obstructive pulmonary disease

individuals with COPD insured by Medicare and the annual
all-cause mortality rate for that population. The vertical (age)
and horizontal (all-cause mortality) lines, which indicate
the national average for the respective metric, divide the
chart into 4 quadrants. Almost half (46.2%) of the states in the
high mortality/low age quadrant had a high percentage
(above the 75th percentile in the state distribution) of
dually-eligible Medicare-insured individuals with COPD
compared to other states with different mortality/age
relationships, where all-cause mortality was consistent
with or lower than age-based expectations. Among states in
the high mortality/low age quadrant, all-cause mortality
was higher than would generally be expected based on age.
Figure A2 in the online supplement shows that all states
(except Puerto Rico) had a higher percentage of individuals
with COPD covered by Medicare who were dually eligible
compared to the percentage of all Medicare-covered
individuals who were dually-eligible.

COPD-Related Acute Inpatient Hospitalizations

Figure 4 displays the rates and insurance type distribution
of COPD-related acute inpatient hospitalizations for insured
individuals with COPD by state. Nationwide, there were
154 COPD-related acute inpatient hospitalizations per
1000 insured individuals with COPD. This figure shows

the variation and substantial national burden of COPD-
related acute inpatient hospitalizations, with Idaho having
the lowest rate (97 per 1000) and the District of Columbia
having the highest (200 per 1000). Medicare covered the
highest proportion (65.8%—92.5%) of COPD-related acute
inpatient hospitalizations in each state except for Puerto
Rico, where Medicaid’s share was highest (49.6%).

Figure 5 displays the percentage of insured individuals
with COPD who had at least one COPD-related acute inpatient
hospitalization by insurance type and state. Nationwide and
in most states, a similar percentage of Medicare-insured
individuals with COPD had at least one COPD-related
acute inpatient hospitalization compared to Medicaid-
insured individuals (12.2% versus 12.0% nationwide). The
percentage of commercially-insured individuals with COPD
with at least one COPD-related acute inpatient admission
(5.2% nationwide) was less than half that of Medicare-
insured individuals nationwide and across most states.

Table 2 displays COPD-related acute inpatient
hospitalization metrics for insured individuals with COPD
by state and insurance type. Nationwide, there were
approximately 1.8 million COPD-related acute inpatient
hospitalizations among insured individuals in 2021, and
11.4% of insured individuals with COPD had at least one
COPD-related acute inpatient hospitalization. Medicare
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‘Table 1. Demographic Characteristics of Insured Individuals With COPD Insured Individuals With COPD

‘Nationwide or State Average Age % Female % Dually- Annual All-Cause
Eligible Mortality Rate (%)
Total MC MD C Total MC MD C MC MC MD
Nationwide 70 73 55 56 56.1 56.3 56.9 53.7 35.2 1.5 5.1
Alabama 69 72 55 55 57.0 57.4 62.0 53.0 36.1 127 7.1
Alaska 68 72 56 56 52.5 53.0 50.6 51.9 46.2 11.3 3.6
Arizona 70 75 55 56 545 54.5 54.9 54.4 16.7 104 5.6
Arkansas 69 72 54 55 57.1 57.8 58.0 51.7 34.9 1.8 22
California 4l 74 56 56 54.0 54.2 53.9 52.0 54.2 10.9 54
Colorado 69 73 55 56 55.3 56.5 55.6 53.0 34.0 10.7 49
Connecticut 7 75 56 56 56.9 51.7 55.4 51.8 45.9 12.1 3.3
Delaware 70 74 55 57 55.8 56.7 56.3 49.8 25.1 10.7 45
District of Columbia 64 71 55 56 58.1 58.7 58.8 54.3 75.0 13.1 6.5
Florida 72 75 56 56 57.2 57.6 57.2 54.3 30.9 12.0 8.1
Georgia 70 73 55 55 56.9 56.8 60.1 55.6 33.2 125 7.7
Hawaii 70 75 57 55 48.5 483 417 49.8 23.3 9.9 5.9
Idaho 70 73 56 56 53.1 52.7 58.5 53.1 33.6 109 6.9
lllinois 70 73 56 56 57.2 58.1 53.2 54.2 34.0 11.3 5.6
Indiana 68 72 54 56 56.6 57.0 59.5 52.7 35.2 11.8 5.2
lowa 70 73 56 56 54.0 53.6 58.3 53.0 255 1.0 44
Kansas 4l 73 56 56 56.8 56.6 61.6 56.5 25.3 1.1 74
Kentucky 66 4l 53 55 55.7 56.1 59.0 55.4 40.9 1.7 46
Louisiana 68 72 54 56 57.9 57.3 62.1 56.1 46.6 124 5.1
Maine 69 72 54 57 53.6 53.9 53.3 51.3 57.4 11.9 5.1
Maryland 69 73 55 56 58.0 58.7 56.6 54.3 335 10.7 4.1
Massachusetts 70 73 56 58 55.6 56.4 52.2 52.3 39.2 10.3 5.1
Michigan 68 72 54 57 56.0 56.8 53.8 52.6 39.5 11.2 4.6
Minnesota 69 72 55 56 54.7 55.1 53.7 52.9 31.9 10.9 24
Mississippi 69 72 55 55 58.6 58.2 614 60.5 445 121 7.3
Missouri 69 72 56 56 56.6 56.3 59.5 57.1 33.6 114 6.5
Montana 70 73 54 57 56.6 56.2 58.0 58.9 32.9 114 46
Nebraska 4l 74 56 56 55.1 55.4 59.1 524 232 1.0 6.2
Nevada 70 73 55 56 57.0 57.6 55.1 54.0 36.9 1.1 46
New Hampshire 70 73 56 57 56.7 51.7 53.2 52.2 284 10.6 59
New Jersey 7 75 55 57 57.5 58.2 57.9 53.1 23.0 11.8 47
New Mexico 7 74 55 56 54.0 54.1 534 54.2 34.4 1.7 54
New York 70 75 56 57 55.3 56.5 51.3 51.6 40.5 11.8 4.6
North Carolina 69 72 55 56 55.8 56.3 58.9 51.0 346 115 6.9
North Dakota 70 74 54 56 53.2 534 56.2 50.6 215 10.8 5.9
Ohio 67 73 55 56 55.7 55.4 59.1 54.0 29.9 1.7 39
Oklahoma 69 72 56 56 57.9 58.1 614 54.8 37.2 12.0 55
Oregon 69 72 55 57 55.0 55.2 55.3 52.5 420 109 5.3
Pennsylvania 69 73 55 57 55.2 55.2 58.9 52.2 29.5 11.2 42
Puerto Rico 70 7 55 56 58.9 59.3 58.8 54.3 9.7 7.0 6.5
Rhode Island 70 74 55 57 55.3 55.7 56.8 52.0 254 10.3 2.1
South Carolina 70 73 54 56 56.6 56.1 63.6 56.8 20.2 1.2 6.0
South Dakota 7 73 54 56 54.8 54.9 62.5 514 29.2 10.4 3.2
Tennessee 69 73 54 56 56.4 56.3 62.4 54.1 31.2 124 76
Texas 71 74 55 55 57.3 57.5 60.7 54.8 30.5 12.6 4.4
Utah 69 73 54 55 54.5 54.3 58.3 54.2 245 105 4.0
Vermont 70 72 55 57 53.9 54.6 53.2 484 50.9 10.8 4.8
Virginia 70 74 55 55 56.5 56.2 58.7 56.6 25.6 1.8 55
Washington 70 74 55 57 54.7 54.4 54.7 57.2 344 11.5 2.2
West Virginia 67 71 54 55 56.2 55.6 61.2 54.2 444 11.6 5.3
Wisconsin 69 72 54 58 54.4 54.8 54.5 51.5 39.4 11.0 44
‘Wyoming 70 73 54 56 56.9 57.1 65.6 525 282 114 6.9

(continued on next page)
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165 State and Insurance Type Variation in COPD

Note: Due to data quality limitations, demographic characteristics of Medicaid- and commercially-insured individuals in the District of Columbia and Puerto Rico were replaced with the South Atlantic census division values.

COPD=chronic obstructive pulmonary disease; MC=Medicare; MD=Medicaid; C=commercial

Figure 3. Average Age Compared to Annual All-Cause Mortality for Medicare-Insured
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accounted for 86.4% of these hospitalizations, while Medicaid
and commercial insurance accounted for 9.0% and 4.6%,
respectively. About 20.4% of COPD-related acute inpatient
hospitalizations resulted in an all-cause readmission within
30 days after discharge. Information on ED/Obs encounters
for insured individuals with COPD is reported in Table A2 in
the online supplement and shows 1.4 million COPD-related
ED/Obs encounters among insured individuals nationwide,
with rates varying among states and insurance types.

Figure 6 displays the 30-day all-cause readmission rates
following COPD-related acute inpatient hospitalizations by
insurance type and state. Nationwide, readmission rates
were highest in Medicare (21.2%), followed by Medicaid
(17.2%) and commercial insurance (10.9%). Rates showed
variability across states, with Medicaid (10.6% in Rhode
Island to 20.5% in Florida) and commercial insurance (4.3%
in Vermont to 25% in Alaska) showing wider variation than
Medicare (16.1% in Idaho to 24.1% in West Virginia).

Table 3 displays the prevalence of COPD in insured
individuals and shows the relationship between COPD-related
acute inpatient hospitalizations for individuals aged 40 and
older and all acute inpatient hospitalizations by state.32
Nationwide, COPD-related acute inpatient hospitalizations
in insured individuals aged 40 and older accounted for 4.3%
of all-cause hospitalizations for all ages nationwide. This
percentage varied substantially across states, with the highest
percentage seen in Maine (10.0%) and the lowest in New
Jersey (2.1%). No adjustments were made for differences
in the prevalence of COPD, demographic characteristics of
states’ overall populations, Medicaid expansion experience,
health care treatment patterns, or other unobserved factors.

Discussion

COPD is a major cause of morbidity and mortality in the
United States, resulting in substantial disease burden that
varies by state and health insurance type. Based on this
analysis of administrative claims data, an estimated 11.7
million insured individuals, or 7.7% of the 40 and older
U.S. population who were covered by insurance, had COPD
in 2021. The annual all-cause mortality rate was 11.5% for
individuals insured by Medicare and 5.1% for those insured
by Medicaid. Furthermore, there were 1.8 million COPD-
related acute inpatient hospitalizations in 2021, accounting
for 4.3% of all acute inpatient hospitalizations in that year.

State-level COPD prevalence in this study varied widely,
likely driven in part by differences in the state distribution
of known risk factors for developing COPD (e.g., smoking).
For example, West Virginia and Kentucky had the highest
prevalence of COPD in insured individuals and the fifth-
highest and highest rates, respectively, of current smoking
among adults aged 45 and older in 2021.3 The state-
level claims-based COPD prevalences in this study were
directionally aligned with the survey-based prevalence
estimates based on 2021 BRFSS data,3 although the claims-
based rates were generally lower (e.g., West Virginia’s
COPD prevalence in this study was 14.3% compared to
17.3% in BRFSS). This is consistent with other research
comparing the prevalence of chronic conditions based on
self-reported data (e.g., BRFSS survey data) to administrative
claims estimates. Other studies have identified substantial
differences in prevalence depending on the estimation
methodology, potentially due to survey interpretation

For personal use only. Permission required for all other uses.

journal.copdfoundation.org | JCOPDF © 2025

Volume 12 ¢ Number 2 * 2025



166 State and Insurance Type Variation in COPD

_Figure 4. COPD-Related Acute Inpatient Hospitalizations Per 1000 Insured Individuals With COPD
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Note: Due to data quality limitations, COPD-related acute inpatient hospitalizations for Medicaid- and commercially-insured individuals in the District of Columbia
and Puerto Rico were replaced with the South Atlantic census division values.

" COPD=chronic obstructive pulmonary disease

issues, selection into insurance and plan selection among  of individuals with COPD had commercial insurance.
insured individuals (e.g., FFS versus Medicare Advantage), In contrast, Medicare’s share of individuals was lower
and the stringency and specificity of claims-based disecase  at 41.0%, while its portion of insured individuals with
identification algorithms.33 COPD was much higher at 79.4%. The concentration of
individuals with COPD in the Medicare-insured population
is consistent with increasing age as a risk factor for COPD
(Medicare’s average age is 73, compared to 56 in commercial
insurance), as the disease can result from an accumulation
of gene-environment interactions that cause persistent

The burden of COPD varied among populations with
different insurance types and within an insurance type
across geography, especially for Medicaid where eligibility
criteria varied across states. While commercial insurance
covered the largest share (48.8%) of individuals, only 11.3%
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Figure 5. Percentage of Insured Individuals With COPD Who Had at Least One COPD-Related
Acute Inpatient Hospitalization
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with the South Atlantic census division values.

COPD=chronic obstructive pulmonary disease
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‘Table 2. COPD-Related Acute Inpatient Hospitalizations and 30-Day Readmission Rates for Insured Individuals With COPD

“Nationwide or State Number of COPD-Related Acute Inpatient % of Individuals With COPD With a COPD-Related | 30-Day Readmission Rate Following COPD-
Hospitalizations (in Thousands) Acute Inpatient Hospitalizations (in Thousands) Related Acute Inpatient Hospitalizations (%)
Total MC MD C Total MC MD C Total MC MD C
Nationwide 1799.0 1554.0 163.0 82.0 11.4 12.2 12.0 5.2 20.4 21.2 17.2 10.9
Alabama 405 36.4 20 2.1 124 13.7 12.9 5.1 19.1 19.9 174 7.0
Alaska 20 1.6 0.3 0.1 10.2 10.6 11.6 36 17.0 178 12.7 25.0
Arizona 282 232 3.7 14 10.5 10.7 12.3 6.1 19.2 20.2 15.5 14.3
Arkansas 208 18.3 17 0.8 1.1 1.8 13.2 45 222 231 19.6 7.5
California 149.5 131.1 15.0 35 1.1 1.5 11.0 4.7 214 220 18.5 14.8
Colorado 16.6 14.0 20 0.7 9.2 9.6 10.2 4.2 16.9 17.3 15.6 13.5
Connecticut 212 18.5 21 05 12.5 135 11.6 48 214 222 19.5 5.0
Delaware 5.8 49 0.6 0.3 1.5 12.2 131 5.4 20.5 216 15.6 16.7
District of Columbia 3.8 25 11 0.2 14.0 16.4 14.0 55 218 235 18.1 10.5
Florida 162.2 144.6 10.3 7.3 12.2 12.7 17.3 6.0 212 218 20.5 101
Georgia 55.9 48.5 46 28 12.6 13.2 17.4 6.0 20.3 213 18.0 10.2
Hawaii 35 3.0 0.5 0.1 8.4 9.3 1.1 1.9 18.6 18.6 20.1 10.0
Idaho 49 41 0.5 0.2 78 7.7 16.6 41 15.6 16.1 13.3 8.8
Illinois 75.7 66.6 6.0 3.1 12.3 13.3 1.5 5.5 21.8 230 15.1 9.8
Indiana 471 40.4 3.7 3.0 11.6 12.8 1.4 5.6 19.2 204 14.6 8.6
lowa 12.9 10.8 13 0.8 8.7 9.6 9.2 3.9 17.9 18.8 15.0 10.0
Kansas 12.5 1.2 0.6 0.7 9.8 10.1 10.8 6.0 19.0 19.5 16.1 10.6
Kentucky 45.0 371 58 21 12.0 13.3 10.6 5.9 215 226 17.0 16.5
Louisiana 26.7 227 3.2 0.8 10.7 12.0 9.4 3.8 18.4 19.0 16.3 1.7
Maine 1.7 6.7 0.6 0.3 85 8.7 9.7 5.4 18.8 194 15.2 1.1
Maryland 324 284 2.7 14 119 13.2 11.2 49 21.0 220 16.3 124
Massachusetts 413 35.6 41 1.6 12.5 13.3 14.1 52 223 233 17.5 15.1
Michigan 82.2 71.3 74 3.6 11.6 12.7 10.5 5.2 20.6 215 17.5 95
Minnesota 221 19.4 1.6 1.0 1.1 1.7 12.0 55 19.4 20.3 15.8 8.3
Mississippi 19.9 175 1.2 1.1 1.7 12.2 155 6.3 20.2 210 18.0 12.9
Missouri 442 38.8 35 1.9 12.1 12.7 13.2 5.9 20.7 213 19.4 9.4
Montana 44 3.6 0.5 0.2 9.3 9.3 12.7 5.3 16.8 17.2 14.5 14.3
Nebraska 72 6.0 0.6 0.6 9.2 95 14.5 5.4 18.0 194 121 7.3
Nevada 17.6 15.0 19 0.7 1.8 12.1 134 6.7 214 218 19.0 20.0
New Hampshire 6.8 5.9 0.5 04 9.9 10.5 13.2 5.1 19.0 20.0 15.6 98
New Jersey 45.6 40.7 2.7 21 1.5 12.7 11.0 45 211 221 14.9 11.0
New Mexico 1.7 6.7 09 0.1 10.2 104 12.6 3.8 19.0 19.5 15.8 15.4
New York 114.0 93.6 15.7 46 11.6 12.7 12.5 44 220 228 20.0 13.6
North Carolina 59.3 515 51 2.7 1.5 12.0 15.2 5.4 20.0 20.8 19.0 9.1
North Dakota 3.1 27 0.2 0.2 9.7 104 14.4 41 204 211 19.4 8.6
Ohio 85.5 69.8 9.9 57 1.3 12.9 9.7 5.6 19.9 215 16.5 8.9
Oklahoma 299 26.3 23 1.2 12.6 13.1 175 5.6 19.8 20.6 174 6.5
Oregon 15.8 134 21 0.3 8.9 9.1 10.2 35 17.8 184 14.5 10.7
Pennsylvania 75.9 64.1 71 47 1.5 12.6 1.3 5.6 204 219 14.3 1.4
Puerto Rico 13.5 6.4 6.7 0.5 8.3 6.0 14.0 5.5 20.5 215 18.1 10.5
Rhode Island 5.2 47 041 0.3 9.1 10.5 41 44 19.8 21.0 10.6 8.1
South Carolina 26.1 24.0 0.8 13 10.8 12.1 5.1 5.2 191 19.7 18.9 7.7
South Dakota 40 37 0.2 0.2 10.6 1.1 14.1 5.1 194 19.7 18.2 121
Tennessee 46.7 39.5 4.0 32 11.8 125 15.5 6.1 20.2 212 16.0 13.9
Texas 122.0 1101 6.2 57 119 12.7 144 52 20.0 20.6 18.4 10.1
Utah 5.5 45 0.6 0.4 8.5 8.8 15.7 4.0 16.6 17.7 12.9 9.2
Vermont 27 24 0.2 0.1 8.6 8.8 10.6 5.0 19.1 20.6 10.8 43
Virginia 40.5 355 33 1.7 11.5 125 12.3 4.3 20.1 21.0 15.6 12.8
Washington 259 222 27 1.0 9.6 10.1 10.5 41 18.8 19.9 13.7 10.0
West Virginia 220 18.7 24 0.8 11.8 12.8 1.3 5.2 22.6 241 15.5 12.3
Wisconsin 26.8 232 18 1.8 10.8 1.4 1.7 6.3 18.1 19.2 14.7 71
‘Wyoming 25 22 041 0.2 9.9 10.2 12.8 7.2 174 174 14.5 19.2

(continued on next page)
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Note: Due to data quality limitations, COPD-related acute inpatient hospitalizations and 30-day readmission rates for Medicaid- and commercially-insured individuals in the District of Columbia and Puerto Rico were
replaced with the South Atlantic census division values. The 30-day readmission rate for Montana was replaced with the Mountain census division value for commercially-insured individuals.

COPD=chronic obstructive pulmonary disease; MC=Medicare; MD=Medicaid; C=commercial

Figure 6. 30-Day All-Cause Readmission Rates Following COPD-Related Acute Inpatient
Hospitalizations by Insurance Type
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" Note: Due to data quality limitations, 30-day all-cause readmission rates following COPD-related acute inpatient hospitalizations for Medicaid- and commercially-insured individuals in the District of Columbia and

Puerto Rico were replaced with the South Atlantic census division values.

COPD=chronic obstructive pulmonary disease
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Table 3. COPD-Related Acute Inpatient Hospitalizations for Insured Individuals With COPD as a Percentage of All-Cause, All-
'Age Acute Inpatient Hospitalizations

"Nationwide or State Prevalence of COPD per 1,000 Insured - Number of Insured Individuals With AHA 2021 Total Acute Inpatient COPD-Related Acute Inpatient
Individuals COPD (in Thousands) Hospitalizations, All Ages (in Thousands) - Hospitalizations for Ages 40 and Older
as a % of Total Inpatient
Hospitalizations for All Ages
Nationwide 78 11,674 31,967 4.3
Alabama 110 247 601 4.2
Alaska 55 16 50 5.8
Arizona 64 208 644 3.3
Arkansas 99 138 347 48
California 56 973 3102 29
Colorado 57 142 437 43
Connecticut 71 123 365 3.9
Delaware 74 38 98 3.8
District of Columbia 64 19 108 2.8
Florida 97 973 2525 34
Georgia 76 330 988 41
Hawaii 46 33 105 3.0
Idaho 63 50 132 5.9
Ilinois 76 442 1209 45
Indiana 97 303 722 6.0
lowa 78 116 266 6.9
Kansas 79 98 295 4.7
Kentucky 125 274 507 8.2
Louisiana 90 191 534 5.6
Maine 98 72 13 10.0
Maryland 70 193 499 48
Massachusetts 67 231 729 33
Michigan 104 514 1031 5.7
Minnesota 58 149 500 50
Mississippi 101 129 334 5.6
Missouri 98 267 731 5.1
Montana 72 38 94 6.0
Nebraska 71 60 184 43
Nevada 81 108 240 5.6
New Hampshire 72 51 17 6.2
New Jersey 67 288 1039 21
New Mexico 61 60 177 4.2
New York 71 698 2038 2.8
North Carolina 87 383 984 48
North Dakota 75 24 92 43
Ohio 97 560 1339 5.8
Oklahoma 109 175 399 6.3
Oregon 67 138 314 6.7
Pennsylvania 75 492 1436 35
Puerto Rico 71 130 Not Available? Not Available?
Rhode Island 74 42 107 3.1
South Carolina 77 183 512 41
South Dakota 74 29 1M1 3.5
Tennessee 95 295 779 43
Texas 72 760 2727 34
Utah 44 50 249 25
Vermont 68 24 47 85
Virginia 69 263 752 45
Washington 58 209 520 6.0
West Virginia 143 133 226 8.7
Wisconsin 66 192 472 71
‘Wyoming 81 20 40 7.7
) (continued on next page)
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Note 1: All-cause acute inpatient hospitalization counts were sourced from total facility admissions in the American Hospital Association survey database.32
Note 2: Due to data quality limitations, COPD-related acute inpatient hospitalizations for Medicaid- and commercially-insured individuals in the District of Columbia were replaced with the South Atlantic census division values.

aTotal inpatient hospitalizations were not available for Puerto Rico.

COPD=chronic obstructive pulmonary disease

and progressive damage to the lungs over an individual’s
lifetime.3% Medicaid insured only 9.3% of individuals with
COPD despite a COPD prevalence 3 times the commercial
rate, in part due to Medicaid insuring the lowest share
(10.2%) of individuals.

State also played a role in the distribution of insured
individuals, particularly Medicaid. While Medicare and
commercial insurance eligibility criteria were generally
consistent across states, Medicaid eligibility varied
substantially across states that make local decisions (above a
minimum threshold) about eligibility for Medicaid coverage.
Compared to states that expanded Medicaid coverage prior
to 2021, states that had not expanded Medicaid eligibility as
of January 1,2021, (except for Wisconsin) had higher COPD
prevalence and lower proportions of individuals aged 40 to
64 who were insured by Medicaid. Future research using
interrupted time-series design could analyze whether the
more stringent low-income requirements in non-expansion
states was related to Medicaid-insured populations being at
higher risk of developing COPD.

All-cause mortality rates for individuals with COPD
insured by Medicare or Medicaid varied by geography,
although Medicare-insured individuals had consistently
higher all-cause mortality than those insured by Medicaid.
The higher age of the Medicare-insured population
compared to the Medicaid-insured population (73 versus
55) likely contributed to this difference. However, within
the Medicare-insured COPD population, the relationship
between all-cause mortality and age was inconsistent across
states. States with Medicare-insured COPD populations older
than the national Medicare average did not consistently
have higher all-cause mortality rates, nor did states with
Medicare-insured COPD populations younger than the
national average always have lower all-cause mortality. Of
greatest public health concern were the 13 states (West
Virginia, Kentucky, the District of Columbia, Mississippi,
Oklahoma, Alabama, Maine, Louisiana, Arkansas, Indiana,
Ohio, Tennessee, and Georgia) with lower-than-average
ages but higher-than-average all-cause mortality rates for
the Medicare-insured COPD population, where improved
management of COPD and comorbid conditions may have
the greatest opportunity to impact mortality. For example,
COPD exacerbations may increase the risk of both respiratory
and cardiovascular events that can lead to premature
death.35 Moreover, states with dual-eligibility at or above
the 75th percentile nationally were disproportionately more
likely to have lower-than-average Medicare-insured ages but
higher-than-average all-cause mortality rates. This finding
suggests potential differences in risk factors for COPD

exacerbations and comorbid conditions, including gaps in
optimal management of COPD and other medical conditions
in low-income Medicare-insured individuals with COPD in
these states. This presents an opportunity for research into
state-level COPD risk factors and treatment patterns, such as
differences in air quality, smoking rates, obesity prevalence,
adherence to Global initiative for chronic Obstructive Lung
Disease (GOLD) 2024 COPD treatment guidelines,3¢ and
access to specialty care. For example, among individuals
with a history of severe COPD exacerbations, GOLD 2024
recommends dual bronchodilator treatment with a long-
acting beta2-agonist (LABA) and a long-acting muscarinic
antagonist (LAMA) or triple therapy with LABAs, LAMAs,
and inhaled corticosteroids.36 Delays in initiation of triple
therapy among individuals with severe COPD exacerbations
are associated with an increased risk of exacerbations.3”

COPD-related acute inpatient hospitalizations and 30-
day all-cause readmissions following hospitalizations also
showed variability by state and insurance type. COPD-related
acute inpatient hospitalizations ranged from 97 (Idaho) to
200 (District of Columbia) per 1000 insured individuals
with COPD, while 30-day all-cause readmission rates ranged
from 15.6% (Idaho) to 22.6% (West Virginia). Other research
has shown that 55% of readmissions following COPD-related
hospitalizations were attributable to non-COPD conditions
at the time of return,238 highlighting the importance of
timely follow-up and effective care management of COPD
and other medical conditions during transition from the
hospital to the community when the risk of adverse events
is high.39 However, hospitalization and readmission rates
alone did not fully represent the burden of COPD on the
health care system, as the total number of insured individuals
with COPD in each state substantially impacted the absolute
number of COPD-related acute inpatient hospitalizations
and readmissions. For example, the District of Columbia was
among the states with the lowest number of COPD-related
acute inpatient hospitalizations nationally despite having the
highest hospitalization rate, owing to its smaller number of
insured individuals with COPD. In all states except Puerto
Rico, Medicare-insured individuals with COPD accounted
for the highest share of COPD-related hospitalizations and
readmissions. Furthermore, in most states, Medicaid-insured
individuals accounted for a higher share of COPD-related
hospitalizations and readmissions than commercially-insured
individuals, even though Medicaid generally insured a lower
percentage of individuals with COPD. This is consistent
with research showing higher rates of acute inpatient
hospitalizations for most chronic conditions among Medicaid-
insured compared to commercially-insured individuals.#0
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This study has several limitations. The analysis used
health insurance claims to identify and characterize
individuals diagnosed with COPD and quantify COPD-
related metrics. Differences and imprecision in coding
practices could have resulted in over-identification or
under-identification of insured individuals with COPD and
COPD-related acute inpatient hospitalizations, and health
care access barriers could contribute to under-identification.
The study was limited to individuals insured by Medicaid,
Medicare, and commercial insurance, excluding those with
other insurance types and the uninsured population, which
may have disproportionately impacted COPD-related metrics
for certain states. Metrics for some states were replaced with
regional values due to noncredible sample sizes and/or data
quality limitations, and the results for those states could
differ from the census division values reported (see Methods
section). No adjustments were made for sex, gender, age,
or underlying health differences across insurance types and
states, so outcomes may reflect differences in population
characteristics unrelated to COPD. In addition, information
was insufficient to identify individuals who switched
between commercial insurance and Medicare or Medicaid
in 2021, so some individuals could have been represented
in multiple insured populations. Lastly, the effects of the
COVID-19 pandemic likely had an impact on the results of
this study, including underestimation of COPD prevalence
due to fewer opportunities for COPD diagnosis codes to
be reported on claims,*1 decreased COPD-related acute
inpatient hospitalizations due to public health measures
implemented during the COVID pandemic,*2 and decreased
rates of ED/Obs encounters and hospitalizations for minor
COPD exacerbations due to patients avoiding the ED and
the tightening of criteria for inpatient admission in order to
preserve hospital bed capacity.43 In Medicaid, the continuous
enrollment provision of the Families First Coronavirus
Response Act?? also increased membership substantially
during this period by maintaining insurance coverage for
healthier individuals who may have lost Medicaid coverage
in previous years. This would be expected to result in lower
observed COPD prevalence and lower rates of COPD-
related acute inpatient hospitalizations for individuals
insured by Medicaid during this time period compared to
the prepandemic period and the period after the unwinding
of continuous Medicaid enrollment*> following March
2023. Analyses with different time periods, data sources, or
methodologies would be expected to have different results.

Health insurance administrative claims are a robust
and credible data source that can provide comprehensive
information about insured individuals living with COPD.
Taken together, the insurance types included in this study
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(Medicare, Medicaid, and commercial insurance) provide
coverage for 90% of the U.S. population, with the remaining
10% either uninsured or covered under insurance types
not included in this study (e.g., Veterans Administration).46
COPD is a treatable disease, but gaps in care remain
resulting in underdiagnosis, misdiagnosis, and inadequate or
inappropriate treatment that can lead to more frequent and
more severe exacerbations.37 Understanding the variation
in prevalence, demographics, and acute hospital-based
utilization of individuals with COPD by state and insurance
type provides valuable insights into high-burden areas and
population groups with unmet needs. This can be used to
develop and refine public health strategies to address these
gaps in order to reduce the burden of COPD on individuals
and the health care system. Future hypothesis-driven
research could expand this understanding by adjusting for
underlying differences in the COPD population clinical and
demographic characteristics across insurance types and
states, allowing statistical comparisons of differences across
various populations.
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